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' Oxygen Pressure Effect on Optical Properties and FTIR
Results of MgO Thin Films Prepared Using RPLD

Technique

Evan T. Saleml, Mukkaram. A Fakhry2 and Frhan A. Mohammed3
lUniversity of technology, applied science department
2University of Technology, Laser Engineering Department

'Mirirt.y Of Science Dnd Technology
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; ABSTRACT
In the present work, oxygen pressure effect on optical and FTIR spectrum of MgO

dielectric oxide thin film has been carried out using Reactive Pulsed Laser as a Deposition
technique (RPLD),werer (7nsec) Nd-YAG laser has been use to ablated pure Mg target
and deposited on glass substrates. This has been done at different oxygen back ground
pressure ranged from (150-300) mbar and constant substrate temperature of (423K).The
result shows that the bond formation between Mg and oxygen atoms is directly depended

on the back ground oxygen pressure. The optical properties of MgO films show that high
transparency of about (80-85) %o can be achieved with MgO film which it self deueases

sharply with the decreasing of oxygen pressure. While the optical ban gap is 5.01eV at

optimum oxygen pressure of (200) mbar.

-

INTRODUCTION
Oxide ceramics are probably among the oldest man made materials

because of their excellent properties including abundance and easy availability
of ingredients, mechanical strength and excellent durability against severe

chemical and thermal environment. Thin films prepared from these oxide
materials have been found to have wide applications in microelectronic device

such as non-volatile Ferro electronic memories piezoelectric micro-actuators

and sensors, superconducting quantum interference devices (SQI-IID) and

microwave devices (1). One of these oxides is Magnesium oxide (MgO). It is
a highly ionic crystalline solid which crystallized into a rock salt structure, it
has ffc Mg* and O- sub lattice and low energy neutral (100) cleavage planes,

viewed as an arrangement of hard sphere bound together by electrostatic
forces. Magnesium oxide (MgO) has a very large band gab about 7.8ev and

transparent in a wide spectral range from 300nm to 6000nm(2), MgO has

refractive index 1.73. This found by the Stephens and Malitson from relation
ship between refractive index and wave length (3).The optical absorption
spectrum of the MgO films for the as- deposited films were recorded in the

wave length range (200- 1500) nm, by many worker (4, 5). The absorption co-

J
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efficient of the films were found to be of the order of 10acm-r. The percentage
of transmission(T%) value in the visible region is found to increase with
increase in substrate temperafure. Maximum transmission behavior is
observed for the MgO films prepared at high temperature and comparatively
lower transmission values are recorded for the films prepared at low
temperature. The increase in To/o is attributed to well adherent and crystalline
nature of the film throughout the coated Area, which is obtained due to
uniform oxidation and in provement in lattice arrangements (4). In order to
confirm the nature of optical transition with this results, the optical data were
analyzed using the classical equation

.,r l'-Egj",H_,ff"T (l)
Where 'Eg' is the separation between the bottom of the conduction band and
the top of valence band, '/iu' the photon energy and'r' is constant.

The band gap energy(Eg) of the MgO films increases at high temperature,
while the films processed at low temperature decreased band gap energy of
MgO may be due to varied extent of non- stoichiometry of the deposited
layers. But, interestingly these observed band gap energies of MgO films are
invariably lower than the band gap value of bulk MgO (7.8 ev) which may
be due to the various lattice associated atomic interaction phenomena come
into play from its ionic crystalline nature(6) beside that one of most important
properties is the FTIR spectroscopic results which give an information about
phase composition and the way in which Oxygen is bound to metal ions (4).
The FTIR spectrum of MgO film deposited at high temperature, which
indicated the complete thermal conversion of the precursor into oxide the sped
rum compriser five transmission band at 4}7cm'l(r'r), 533 c--'1.,r;, 966 cm'

'1ur1,1228.--' (uo) and 3634 crn-' 1ur;. The very small peak observed at
3634cm-t can be assigred to hydrogen- bonded hydroxyl groups and Mg(OH)2
(7) the broad peak at 1228 cm-t and could be assigned to the deformation band
in water and to the C-O stretching absorption in the bicarbonate and carbonate
ions(S). The MgO absorption peak are expected in the (400- 600) cm-r region
the sharp peak seen at 533 and 482cm-' a.e associated with the longitudinal
optical(Lo) photon modes of MgO lattice.
The wave number of MgO desorption in pure ionic magnesium oxide is
-425cm't(9). MgO film prepared at lower temperatu.., .*hibits additional
intense peak in the FTIR spectrum and these peak could be due to absorption
of more water on exposing the films to the atmosphere (4).

MATERIAL AND METHODS
Film deposition was typically performed in an ambient background gas

(O2) with a pressure up to 300 mbar. This background gas was let into the
vacuum chamber through a needle valve. The thin film was achieved
immediately after the laser beam hits the target resulting in the evaporation of

ゝ
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the target material, which itself mounted on rotating holder with 45"
orientation from the substrate in order to ensure that the plasma plume is
right-angled with respect to the substrate. The rotation of the target was
employed to avoid the ablation of the same spot on the target the following
figure (1) shows a schematic diagram of the PLD system used process. The
distance between target and substrate is about 3 cm and it was found to be the
optimum distance.

Figure -1: schemr,i. Aiur.um of the PLD system used(l4)

(I) Optical microscopic measurement
The Film Topography of the Mgo thin films surface prepared under

various preparation conditions was investigated with two Optical microscope
of 600X and 640X magnification power type OLUMPUS BH-2. A digital
Camera was mounted on the microscope and connected to the computer in
order to store the surface image of the prepared films.
(II) Optical properties measurements
1-Optical transition measurement: a   double― beam   UIR-210A
spectrophotometer from Shimadzu was used in order to record the optical
transmission spectra of the deposited films at different deposition conditions
within the wavelength range (200-1100) nm. All films were deposited on
glass substrates. The optical band gab was estimated graphically by applying
the Tauce model, using equation l.
2- Surface uniformity measurement: a two dimension square matrix are
used to determind the surface uniformity of the sample, were 632.8nm
wavelength He-Ne laser are transmitted throw each pixel in these matrex, and
the transmited power are collimated using a power meter. The optend power
as a function of the position on the film surface are plotted.
(III) FTIR measurment

Fourier Transform-Infrared Spectroscopy (FTIR) probes the molecular
vibrations of molecules. Light of different energies (or frequency, represented
by wavenumbers in the spectrum above) is directed through a sample. When a
particular energy (or frequency) of light matches a vibrational frequency of
the molecule, the molecule absorbs the light and vibrates. Peaks in an infrared
spectrum are upsidedown compared to other forms of spectroscopy to convey
that the peak is a decreased intensity, or absorbance of light. The
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(SHIMADZU - 84005) Scan of the FTIR measurrnents are performed over
range between (400 - 4000) cm'l for prepared sample .

RESULTS AND DISCUSSION
Figure (2), gives the optical micrographs of the films produced at room

temperature in vacuum and different oxygen pressure, and at room
temperature, to Mg target. At vacuum condition, the color of films tends to be

dark (nearly black) which reflect the metallic nature of Mg, which typically
has dark grey color as well as the high reflectivity of the obtained film.

It can clearly be noticed that the film color is the same as the physical
color of the target metal, so, they look in dark grey (2-a) for Mg metal. At
pressures as shown in figure (2-b) we can recognize the change in the

deposited film color change from black to brown, which may be attributed to

the fact that oxygen atoms have been fired rather than reacting with Mg atoms

to form MgO. Droplets and particulates of submicron sizes are observed over
the film surface at low 02 pressure and they are sprayed randomly as dark

regions on the film surface which explain its inhomogeneity.

At oxygen pressure of about (100 mbar) figure(2-c) where oxides

particulates begin to form as the metal atoms that are still available in the film
structure reflect. The incident light, so they appear as black dots in the

microscope picture, while the oxides appear as white particulates for MgO
molecules. This result is inconsistent with XRD result which will be given

below. The obtained films at oxygen pressure of (200 mbar) for Mg tatget
figure (2-e) display very smooth, uniform grain size and void free, i.e., no

droplets were observed.
Also, they were free from cracks and com-rgation. When the Oz pressure

is increased as shown in figure(2-f), the growth rate decreased due to the

associated decrease in the atom mean free path caused by reaction between the

source atoms ejected from the target and 02 molecules in the environment of
the substrate.

The best surface morphology of produced films which represents the

optimum case was obtained at (200mbar) oxygen pressure for MgO film that

appears to be white in color, which is consistent with the standard physical

properties of the MgO films.

ヽ
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Figure -2: Surface morphology of MgO samples prepared at room tempreture
and different oxgyen pressure (a- 0.00lmbar b-50mbar c-1OOmbar d-

150mbar e-200mbar f-250mbar g-300mbar ) and laser fluence of ( 89.17)J
lcm2 ,x:640 for larg picture and 1050 for small one.

The influence of growth condition on optical properties of the MgO
films is studied extensively, using the spectrophotometer, transmittance of
deposited films on glass substrates was measured and plotted in figures (3)
and for Mg sample. Transmittance spectra were recorded in the ultraviolet and
visible, and NIR ranges for the films growth at different 02 pressures and
different substrate temperatures. In general, it has been found that the

＾
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transmittance of the films was improved when the oxygen pressure was
increased. From this result at figure (3-a), films prepared in vacuum
represented purely metal films that have high reflectivity in the visible and
near-infrared regions. This justifies the low transmittance in vacuum
deposition. The film deposited in vacuum were black in color and show low
transmittance ,the coloration of the film is due to excessive Mg atom in the
film structure .the low value of transmiffance attributed to these excessive
(Mg)ions existing at interstitial sites that probably absorb light. Figure (3-b)
shows optical transmittance (200-1200)nm as a function of the wave length
for MgO film prepared at different oxygen pressure ,high transmittance
(>90%)was exhibited by films prepared at (200-300)mbar of oxygen pressure,

however the reduction in the transmiffance at the NIR wavelengths is related
to the reflection of their photons due to the interaction with the plasma in the
conduction band. The effect of substrate temperature on the optical properties

of the film can be observed in figure (3-c). The results show an increase in the

transmiffance with substarte temperature (Tsub) at a given wavelength, which
relates to the reduction in the film thickness and increasing the transmittance

according to the Lambert's law. Low transmission at low substrate

temperature is related to the increase in film thickness at these temperatures as

shown in the figure (3) below.

螂 ″″
~―   : “・‐  .

Wmい1囃 mi
: J*----

a!-rrtrttr!
― ― "

a*ic
Figure -3: Optical Transmittance as a function of wavelength for thin films
prepared from Mg target (a) vacuum (b) different pressure, and (c) different

substrate temperatures
We have also calculated the optical band gap of the film depending on

value of the transmittance for varioui wavelengths. The plots of (crhu)2 against

hu for MgO film prepared at optimum condition of (200mbar) oxygen
pressure and (423k) substrate temperature are shown in figure (4) the nature of
the plots suggests direct inter-band transition .The extrapolation of the
straight-line portion to zero absorption co-efficient (o:0)leads to the

estimation of band gap energy ,this band gap found to be about (5.01)eV.

Generally ,it can be state that this reduced band gap energy of MgO may be

due to varied extent of non-stoichiometry of the deposited layer. But,
interesting these observed band gap energy of MgO film are invariably lower



v

AL- Mustansiriya J. Sci Vol. 21, No 5,2010

than the band gap value of MgO (7.8 eV) which related to the various lattice
associated atomic interaction phenomena came from its ionic crystalline
nature. This result is conditional with many other workers (10,1l,l2).

Figure -4: Energy band gap of the MgO at pressure (200 mbar) and T,u6

(423k).
The optical transmittance as a function of deposition position upon the

substrate surface is illustrated in figure (5). We can recognize that the
transmittance of the incident (632.8mm) wave length decreases to its
minimum value whenever we approach the center, where the lowest
transmiffance can be achieved. This relates to the film thickness, which is
higher at the center and this reduces as we depart for in the radial direction.

This coincides with the theoretical concept that imposes the deposition
or evaporating an atom from the target with a solid angle. This result also
ensures the difference in the transmitted power that can be neglected for a
limited area of about I cm2, which found to have a uniform transmittance that
attributed to the well adherent and crystalline nature of the film through out
the coated area, which is obtained lattice arrangement, resulting in the better
optical properties.

Figure -5: Transmitted power as a function of position at optimum condition
oxygen pressure (200mbar) and substrate temperature (423k) for MgO

F ourier trans formation-I nfrasr:f :f".:,." s cop i c re sults give information
about phase composition and the way in which oxygen is bound to metal ions.
The following figures show the FTIR spectra of both Mg film at (vacuum
conditions )and MgO films deposited at different oxygen pressure .

ｕ
酬

罰
３‐

価
詢

＾
一

一
●

０

¨
¨
¨
¨
¨
¨
¨

＞
０
一と

０
、
こ
こ

7



Oxygen pressure effect on Optical Properties and FTIR results of MgO thin films prepared using
RPLD technique 

Evan , mukkaram. and Frhan

At vacuum condition, figure (6) shows the absorption peak around
(254-t974.29)cm-rspectra which is related to the Mg metal atoms. These
insure the formation of pure metal thin film at (10-3)mbar vacuum condition.
At different oxygen pressure (50-300) mbar as a background gas, we can
recognize the change in the deposited film composition.

Figure (7-a) gives the FTIR result for film prepared at oxygen pressure
of (50) mbar, we can recognize the absorption peak at
(1620.9,1041.49,786.9,725.18) cm'r which related to the Mg metal atoms ,

beside (694.33,648.04) cm-r absorption spectra which related to the formation
of MgO molecule. An increasing the formation ability of the MgO molecule
could be recognize obviously by increasing the oxygen pressure to(1O0)mbar,
figure (7-b), where 94.33,609.46,408.88) .rn'' absorption peak could be

found that belong to the formation of the MgO molecule beside that ,the
presences of the (987.49,918.05,817.7) cm-rpeak which related to Mg atom
that still unoxide sized.

The peaks at (1542, 1465.8, l}4g.2, and 871.76,) cm-r at low oxygen
pressure in the last two cases (50-10O)mbar is related to c-o stringing mode,

which may attributed to the fact that Mg atoms are fired rather than react with
02 atoms. At higher oxygen pressure about (150)mbar figure(7-c), we can

recognize that the peak related to Mg atoms is eliminated to one peak at
(918.05)cm'r while higher no. of MgO molecules are formed, this could be

obtained at (648.04, 466.03,408.88)cm'r.
At oxygen pressure of (200)mbar, figure (7-d), absorption spectra

related to Mg atom is Cleary disappeared while that found at (655.75,

570.89,455.17, 408.88)cm-r is related to the for mat ion of MgO molecules.
For the case of the MgO formation ,the mean kinetic energy of the Mg atoms

decreases through collision with oxygen ,formation of (O.') ions (through
energetic charge collision of Mg with Oz molecules) so chemical bonding
like(Mg-O)produced, which could be recognized by the FTIR obtained result,
show in the given figure, by increasing the oxygen pressure up to (250and

300)mbar figure (7-e,f) the peak at (655.75,655.75,632.61, 570.89, 470.60,
455.17,408.88) cm-' are related to the formation of MgO molecule.

In all above results we can recognize peaks at (599.03,617.18, 879.48,
840.91 , 1396.37, 1342.36, lo72.lg, 1612.38, 1550.66 ,and 1296.08)cm-rwhich
are related to glass substrate .
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一　
）

・
）

Figure -6: FTIR spectrum of Mg thin film deposited at (10-') mbar

し

Figure -7:FTIR spectrum of MgO films deposited at different oxygen
pressures and substrate temperature (423k)constant .(a)p:5 0 mbar,(b)

p: 1 OOmbar,(c) p: 1 5 0mbar,(d)p:200mbar,(e) p:250mbar,(f)p:3 00mbar.
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Figure -7 : continued

We can summarize from this research, that this work gives new trends

towards the formation of high purity oxides from their high purity metals by
laser ablation process. Several deposition conditions control the properties of
the deposited oxide film, one of these are oxygen pressure where optimum
oxygen pressure found to be about (200 mbar) for MgO thin film at substrate

temperature of (473K), Surface morphology ensures the appearance of the

metallic structure when the film is prepared at vacuum condition, while the

white and brown homogenous film at optimum pressure insure the formation
of the oxides. The optical properties results for prepared films show that it
has a band gap of (5.1)eV at the optimum oxygen pressure. FTIR
measurements show that the oxide formation probability directly depened on

surrounding oxygen pressure.
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ABSTRACT
Bending strength for phenolic resin type (hydroquinone resin) reinforced E-glass

and carbon fiber have been studied, in terms of mechanical properties, which are
subject to changes in fiber volume fraction. The specimens candidates for this study
were pure matrix hydroquinone, carbon fibers hydroquinone composites, and E-
glass fibers hydroquinone composites with (20. 40,60, and 70) Vol. %o . Hot press

technique was used to prepare the composites as well as hydroquinone specimens
using flash mold at standard conditions. The bending testing machine type Instron
was used in 3- points bending strength mode to calculate the yield point, Young
modulus, and flexural strength according to standard ASTM D 790.

Bending strength results show that the strength values were increased
progressively by succession of volume fraction of fibers in general. For E- glass mat
composites, flexural strength results showed a linear dependence with the fibers
volume fraction. These linear relationships are strongly influenced with the
reinforced condition and they are attributed to the response of the composites to the
bending test conditions. Such responses were appeared as plastic deformation
associated with the damage observed. The experimental observation of the failure
specimens are in good agreement with fracture mechanism, which concerned with
pull out mechanism. Hardness and densities values coupled with optical microscopy
were evidenced to the results.
Key word: Bending strength, Flexural strength, Carbon fibers. Glass fibers, and

Hydroquinone composites.

INTRODUCTION
lntensive development of polymer engineering as well as specific

capability of polymers to form new, synthetic structures with improved
mechanical properties, led to expansion in usage of composite materials
followed by continuous improvement of technology of their fabrication.
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Development of technology of composites was speeded up also in the
area of design and production of big structures which will have low
price and adequate reliability. Due to good mechanical properties, low
mass and relatively simple fabrication, composites represent main
competition to classical constructional materials (1, 2).

There has been various rehabilitation techniques proposed for civil
infrastructure to overcome problems associated with the aging process,
increased traffic, change in use, and deterioration. Among these
techniques, external strengthening provides a practical and cost
effective solution when compared to other traditional repair methods.
The first generation of external strengthening methods utilized steel
plates bonded to the tension surface of the structure. The strengthening
effectiveness was acceptable; however several problems, including
durability, heavy weight, handling, and shoring, had to be resolved; thus
the need for alternative materials aroused. The introduction of advanced
composite materials, particularly fiber reinforced polymers (FRP), in
structural engineering industries, as a second generation of externally
bonded retrofit materials, has offered numerous benefits. Retrofits of
structures using glass-FRP ( GFRP) and carbon-FRP(CFRP) has been
studied extensive over the past decade.

THEORETICAL APPROACH
The modulus measures the resistance of a material to elastic

deformation, for linear elastic materials the stress o is related to the

strain e by Young's modulus E (Hook's law).

,=(-u::-lfe,,l (,)
\DeJlecrion )\481 )

I =dB' .....12 ................(2)

Where : 1:Engineering bending momentum, d: width of samples,

B: thickness of sample , g: gravity , L: sample length.

( 
=Y:tU, 

j ,, ,n. slope of linear part of mass deflection curye obtained
\Deflection )
from three point bending load tests (3).

The flexural test measures behavior of materials when subjected to

simple beam loading. It is also called a transverse beam test with some

materials. Maximum fiber stress and maximum strain are calculated for
increments of load. Flexural strength is defined as the maximum stress

in the outermost fiber. It is obtained when the ultimate flexibility of one

"

´
り
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material is achieved before its proportional limit. Specimens are placed

on two supports and a load is applied at the center, this test is known as

three-point bending test. Flexural modulus is calculated from the slope

of the stress against deflection curve [4]. Flexural test is often done on

relatively flexible materials such as polymers, wood and composites.

There are two types of the test: 3-point flexural test and 4-point flexural
test. Three point bending test will be used in this project. In this test, the

area of uniform stress is quite small and concentrated on the centre

loading point.

Consider a rectangular beam, on which a simple concentrated force is
exercised in the centre of the beam with a load of P. The equation used

for calculating the flexural sfress [5]:
3PL

't = 
zt n' ""'(3)

The equation used for calculating the flexural strain:
6Dh

't= t, " ""'(4)

The equation used for calculating the Young's modulus:,,=#=W## (5)

where: o^: stress in outer fiber at midpoint, MPa;
f

er: strain in the upper surface, o/o;

E_: modulus of elasticity in bending, MPa;
B

P: load at a given point on the load deflection curve, N;
L: support span, mm;

b: width of test beam, mm;

h: depth of test beam, mm;

D: maximum deflection of the centre of the beam, mm;

m: slope of the tangent to the initial straight line portion of the load

deflection curye, N/mm.

MATERIALS AND METHODS
Hydroquinone - formaldehyde resin material designated by (HQR)

in form of liquid was used as a matrix in preparation of composite
materials [6]. Fibers used as reinforcing materials for Hydroquinone
resin composites. These fibers are glass fiber type, E- glass designated
by (EGF) and carbon fiber designated by (CF). Hydroquinone in form
of liquid was dried in an electric oven at (323 K) for 3hr. to obtain the

16



‐

Bending Strength of Fibers _ Hydroquinone Resin ao_ror,f.ur,ru, 
Bahjat and Ali

hydroquinone resin in form of solid, followed by milling to a desirable
size suitable for molding operation.(HQF), which was prepared by this
method, was used to prepare a reference specimens according to testing
standard requirement. (HQR) in form of liquid was solved using ethanol
to obtain a suitable matrix. At same time, fibers, which were used (EGF
and cF), were dried in an electric oven at (393 K) for 3hr. to reduce
humidity and activation its porosity. Then fibers were impregnated in
matrix, which was prepared as above, followed by drying the mixture in
air using dispersion method on a dry plate for 3hr. The mixture was pre-
cured using an oven at (353 K) for 3hr. the mixture was poured in
molds. The surfaces of molds were coated on the inside with oleic acid
to avoid adhesion of the mixture and to allow easy removal of the
composites. Hot-press technique was used in this work to prepare the
composites specimens of HQR matrix, using flash mold. The numbers
of specimen used for the determination of mechanical properties were
nine and the tests were conducted at ambient laboratory conditions.

RESULTS AND DISCUSSION
Flexural Strength results were shown in Fig. l. Influence of fibers

Yol. o/o (EGF or cF) on the Flexural Strength of HQ matrix was shown
in Fig. (1). Generally, reinforcement by fibers lead to increase flexural
strength values with the increasing volume fraction. This increment was
differentiated in HQ composites depending on capability of strength of
fibers, which depend on type, length, and orientation of fibers, with
respect to the load. According to the Fig. 1, flexural strength values
were increased gradually with respect to increasing of volume fraction
of fibers, Influence of interface between the matrix and the
reinforcement materials was clearly observed on flexural strength. From
the Figure, it can be seen that the behavior of Flexural Strength curves
of Hydroquinone composites are similar to others and the failure is done
by pullout mechanism as shown in Fig. 2. But the highest value it was
for CFC group which was reached (270MPa), then EGC group (159.4
MPa), because the strength of CF is greater than strength of EGF. The
flexural modulus and yield point values of all the composites are
presented in Table (1). From Table (1) and Fig. 1, it is clear that the
flexural strength and modulus (E) has improved over pure treated fibers
hydroquinone composites.
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Fig. -2 : Optical microscopy of
pullout of fibers.

Table- l: The effect of fibers volume fraction on yield point and Young

modulus of Hydroquinone resin.

Group
symbol

Vol.%
E

GPa
YoS
MPa

HQR 0 51.73 94.05

EGFC

20 62.86 109.29

40 87.92 123.11

60 106.74 137.41

70 128 152.86

CFC

20 139.61 178.05

40 147.13 202。 16

60 152.55 231.39

70 169.14 262.86

From this study, the following remarkable points can be concluded:

1. Reinforcing hydroquinone resin with fibers (carbon and E-glass)

has improved the, mechanical properties of composite in different
percentages depending on difference factors; kind of fiber,
direction of fibers, and nature of interface between the matrix and

fibers.
2. Failure takes place by pull-out mechanism.
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ABSTRACT
The image potential and ensuing forces induced by a charged particle moving

parallel to a solid surface are investigated by using a dielectric formulation for a
semi-infinite dispersive taking into the consideration a damping.

The model parameters may be adjusted to provide a very good agreement with
the optical-data integrations ofthe stopping and lateral forces on the moving charge,
or by taking dielectric of Random Phase Approximation. The wake potential,
stopping and lateral forces of proton in Al, Cu, Ag, and Au solids are in good
agreement with experimental previous work.

INTRODUCTION
A fast healy ion moving in a solid target produces a charge

polarization in the medium that acts back on the ion as an induced
potential. This is called wake potential, gives the reaction of the
medium to the motion of the ion, and through its gradient at the ion
position defines the electric field that produces the slowing down of the
projectile (l)

The interaction of charged particles with solid surfaces has been
investigated theoretically and experimentally in recent literature as well
as the application to relevant processes of electronic and atomic
interactions with surface

The theoretical description of these processes is usually based on
earlier studies of surface-plasmon excitation by Ritchie (2)

One of the interesting points in the present work is the calculation of
the induced field or dynamical image potential and induced forces
produced by a proton moving close to the surface investigations of the
problem have been made by several authors (3,4) using the dielectric
formalism for semi-infinite media and the electron gas Random-Phase
Approximation (RPA) dielectric function.
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In the present work theoretical study out the subject of a wake
potential for the proton falling on the solid targets ,this investigation has
dealt with using the real part to calculate the wake potential and using
imaginary part to calculate the forces. The calculations were done for
computer on the proton interaction with Al, Ag, Cu and Au solid
surfaces by a program (Shathwake.f90) which was written in Fortran-9O
using software Compaq visual Fortran 6.6 (CVF) for compiling, linking
and exacting the program.

2. Theory

2.1 Real and Imaginary parts of dielectric function
The dielectric function plays an important rule in calculating the

energy loss, wake potential and stopping and lateral forces for
interaction of charged particles with solid material. The real and

imaginary parts experiments values of [e( 0)-l]l le(o )+11, versus

photo energy E(eV):h@ for Al and Ag solid materials are taken from
reference(5) which are shown in Fig(l), where e is the dielectric
function, h is blank constant and 0) is the angular frequency.
Drude dielectric function is given by the fallowing eq. (6):

e(a)-1-
69;

ω(ω +′/)   (1)

Where/

To flnd

steps:
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This means thatthe real part ofEq。 (2)is:

εr=Reli議争111=-71:I等 :fィ::フ

(2a)

And the imaginary partis:

Vol.21,No5,2010

the shifted surface-plasmon

l, (o )-ll/ [e 1co) +t] can

「
′=Im[器

]=

(2b)

(3)

In a single plasma resonance which describes the surface resonance,
the surface-plasma poles are shifted to complex frequencies:T

a)'-iv lz--s ' t , where 
0, 

is the surface-plasmon frequency, Tis the

damping and  Dt==イ
ωξ―/2/4

ω
:(2ω/)

(2ω
2_ι

υ
:)2+(2`り /)2

ａ
Ｊ＋

ε
ｒ

lS

frequency. The surface-response function
be written as [7]

ε(ω )-1

c(ω )+1

，

一

５
ω

2ω
: a* a|* iy /2 a- @i+ iy /2

(4)

Figs. (l(a) and 1(b) show the real and imaginary parts of the surface

response function le(o )-11l te( o )+l)versus the enerry E -lto , 1sy

Cu and Ag. These values have been taken form Ref (5). The appropriate
parameters in for the solid materials Al, Cu, Ag and Au are shown in
table (1).

Table -1: of parameters: characteristic frequency 
@, 

unddampingT iv1

a.u (8)

Element ω
ｓ

/
Al 0。4 0.037

Cu 0。 75 つ

一

Ag 1.30 2.8

Au 1.41 2.5
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2Image potential:
Let us consider the interaction between a fast probe and a semi-

infinite medium bounded by a planar surface. In the frame of classical
electrodynamics, the interaction of a fast charge particle moving near a
planar interface is given by the induced potential, i.e., the so-called
image potential, which problem was first studied by Ritchie and
Takimoto (9). Now we consider the simplest approach to this problem,
where a probe of charge Zp is traveling parallel to the surface at a
constant distance b from the surface and with constant velocity v.
Neglecting retardation effects, the total potential is the solution of
Poisson equation: (10)

4π
▽2ψ

= p(r,at)
ε(ω)

(5)

Where p(rral) stands for theo-component of the charge density.
Assuming that the probe is moving along the x-axis, the charge density
is given by:(l1)

/フ(r,a)) -z , eiool'6(y)6(z - b)
v

(6)

Then,in the region where the charge is traveling(z>0),the

Potential can be written as:

ちグ(r,ω)=

ッ
2+(z―

b)2
同
丁

ｒ
ｌ
ｌ
ｌ
ｌ
ｌ
Ｌ

じ

_2Zp K
1/

-2子 g(ω )K。θ

「
―

―

―

―

コ

・α
一　ツ

・α
一ソ ッ

2+(zttb)回
丁

ｒ
ｌ
ｌ
ｌ
ｌ
ｌ
Ｌ

θ

「
―

―

―

Ｉ

Ｊ

(7)

Where x, y and z are the Cartesian coordinates of r, Ko(x) stands for the

modified Bessel function b is impact parameter, l) velocity Z p i,
atomic number for proton and g (ro) is the planar surface response

function

g(at) -
e(ctt) -l
e(at) +l

(8)
The first term in (7) is the 0 -component of the Coulomb potential,
while the second one is the surface induced potential. This last term can

be understood as the @ -component of the image potential; the

‐
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potential created outside the medium by the dynamic image charge, i.e.,
a charge Qimage () ):-Zp E () ) placed in front of the probe and inside
the medium at a distance b from the surface. Then, the induced potential
is:

Z

4ηグ(r,′)==―πデ) _ldω
g(ω)K。

[早

(9)

Because of the analytic properties of the dielectric function ,(') ,n.
response function satisfies g(0 ):g*( o ) , where z* stands for the
complex conjugate of z. Therefore, one can write the former expression
as an integral over positive values ofD :

同
丁

ｒ
ｌ
ｌ
ｌ
ｌ
ｌ
Ｌ

κω
ｄ

∞
ｒ
Ｊ

・∞

ろ
万

一〓″

グら
] (:1::;i:|) ei:ア

(χ
~レイ)

(10)

Although Eq. (10) explicitly exhibits the fact that the 0.16 1in6l 1r, t)
Choose y:0 , F0 

iax

0,no{) = + _Lo, 
*.121,* b)] (#H) .t

(l l)
Substituting Eq. (3) into Eq. (l l) one can get,

, _Z fi
0,nr{r) = * K o, *" 

3r, 
+ b)(E,+ E,)(cos!{) + isin1l{;

(12)

Taking the real part,

4″グ(r)= ZP)ツωk。

0

(14)

y2+(z+b)2

ヽ

―

ト

ー
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α
一　υ

０Ｃ４十餌
一　
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っ

⊥Ｆ
ｒ
■
Ｏ

α
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一

一
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Ｉ

Ｊ
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Ｌ
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一
υ

Let take some special cases:

(i) X:0 , z:b:O and y---+Q
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4ηグ(0,0)≡
`121lf。

こ厖デ:f77下
(15)

(五)/―→0 ,Z=b

4″グ(χ,Z)=~ZPiidω K。

(等 )||ぅ扇F∫:み
F戸IC°

S(サ
):曳 i;:′:1与「

Sin(サ
)|

(16)

where″
2=2ω2_α

,Q=ω/

From the properties Dirack¨delta function[12]

δ(χ)=芳
χl電0岩

(17)
Also,

1

5 (r' - x2 1 - LIA (x - a) + 6 (x + Ql
2Ct

and
@

f (*.) = l5(* - x.)f (x)dx

Then the indlced potential becomes:

,).(ry)}
)

( 18)

Eqs. (14, 18) have been solved numerically using a program
(Shathwake. f90). Figs. (2, 3, 4) show the variation of the induced

potential 0r,6withx and z for interaction of proton with different values

of velocities ll :0.5, 1.5 and 2.5 (a.u) with solid materials Al, Ag, Cu at
distance b:5 (a.u).

When the probe particle is moving outside the solid the effect of the
boundary is to cause energy loss at the surface-plasmon energy ro, (11).

´
”
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Ag a Real Part (Theoretical)

O lmaginary Part(Theoretical)

A Real Part (Experimental)

I lmaginary Part(Experimental)

(b)

Energy (ev)

Fig- 1: Values of the surface response function t, €)-ll/ [e 1al)+rJ
versus energy E:hw. The values of the real and imaginary parts are

shows in (a)and (b) both Cu and Ag. [5]
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Figs-2:induced potential for Al at distant b=5(a.u)With Velocity O.5,

1.5,2.5(a.u)

/=1.37,ω S=0。45
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Figs-3:Induced potential fbr a particle inoving parallel to an Ag surface

at distance    b=5(a.u)With Velocity v=0.5,1.5,2.5(aou)(/=2.8,
ωS=1.3)。
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Figs-4: induced potential (Cu) for a particle moving at distance b:5
(a.u) and velocity / =l'6'as =2'07 0.5, 1.5 (a.u) and2.5
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Stopping and lateral forces:
The stopping power may be understood as a time average force on

the projectile, directed opposite to the stopping to the velocity and
originating in the response of the stopping medium to the electric field
set up by the projectile ( l3) The response ofthe medium also includes a
force component perpendicular to the direction of motion which
contributes to lateral scattering of the projectile for penetration in the
bulk there is no net deflection because of symmetry. (14) The stopping
force reflected the response of target electrons to the electric field
induced by the projectile. The same is true for the lateral force which is
known to be related to the electrostatic image force and its significance
in grazing-incident studies with ion beams has been pointed out ( I 5, 16)

The induced electric field is given by the following Eq:

亀グー ▽‰ど

ら =-0字

(19)
We separate the x and z components to obtain the expression for
stopping and lateral force acting on the particle acting on the particle.
This field takes following form:

1. Stopping force, &

When x---0

(20)=:ifllω

と。K。

[2:空][―

Er Sin(1))―らC。

(1,)|

ζ
=号

等
多

iω

グωK。

[発手]IIm[:半暑テ|]|
(21)

where 0,r, i, rir"nby Eq (9),

2. Lateral force, 4
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Z=b

=_2ozTωグω Kl[2:空
][Re[|:`:葺:]]

(22)

Fig. (5) Shows the variation of stopping and lateral forces (Fy, F2) with
velocity for proton interaction Al, Au, Ag and Cu at b:2 (a.u).

RESULTS AND DISCUSION
The plasma-resonance,it is interest to investigate the values of the

dynamical potential and induced forces using more realistic
representation of the dielectric function of various

For this pu{pose, we will now introduce into the formalism the
experimental information on the dielectric function for various solids
(Cu and Ag) using the results of the optical-data analysis derived from
experimental determinations as shown in fig. (1).

The induced surface wake potential created by a proton which is

moving an Al-vacuum ( T :1.37), ('r:0.45) in parallel direction to the
surface. The RPA have been used. The particle velocity is (a) u:0.5
a.u, (b) D:1.5 a.u, (c) D:2.5 a.u. The wake is plotted on grid z (a.u) and
x (a.u) for distance b:5 (a.u) as shown in fig (2). The proton has been
represented by a black circle.
Figs. (6,7)show the calculation of stopping and lateral forces (ev/Ao) as

a function of velocity , (a.u) using RPA model, Eq.(21, 22) with the
calculations using full set of optical data. The calculations for the
interaction of proton with solid targets Al, Cu, Ag and Au at b:5 a.u are
a good agreement.
In the figr (5) we compare the values of parallel (stopping) and
perpendicular (lateral)forces for proton moving close to (Al, Cu, Ag
and Au surfaces. The distinct behavior of the stopping and lateral forces
at low velocities and they are equal at velocity a.u) u >10 (Al, Cu, Au,
and Ag). This is clear in fig. (5) at low velocity the stopping force is
related to the dynamic response of the medium and therefore it drops to
zero for a static charge. In contrast, the lateral force has a finite limit
given by the static image potential. Mathematically, this difference
arises from Eqs. (21) and (22 ) where the two forces are determined by

the imaginary and real parts of the response function.

(a)
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-r+r-I

---.- stopping force
I lateralforce

AI

b=2

--+ stopping force

-r- lateralforce

Fig-5: Comparison between the values of the stopping and lateral forces
at b:5 a.u for Al, Au, Cu and Ag
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ABSTRACT
In the prescnt work some of properties for Extensive Air Showers are discussed.

ll:Ⅷ:ピi慇電円高
"‖

キ柵 :猟』留瑞瀾Rえll譜寵響
Showcrs,the depth ofshower at ma対 mum tta、 ,Was calculatcd for elcctromagnctic

and hadronioc cascade at the same energy range. The dependence of inelasticity,

which is described by the parameter(o,is uSed for describing the variation of

muons number.

INTRODUCTION
When high-energy cosmic ray particles penetrate the Earth

atmosphere they interact with and generate a cascade of secondary

particles, that is called Extensive Air Shower (EAS), which can be

classified into three types elements, the hadronic, the electromagnetic

and the muonic showers (1,2).The number of charged particles in EAS

as a function of atmospheric depth, called longitudinal shower profile, is

closely related to the primary particle type and energy. The atmospheric

depth at which a shower exhibits its maximum of charged particles,

X,u*, is well correlated with the mass of the primary particle (3). In the

hadronic cascade the important quantity that rules the shower

development is the inelasticity. When fwo hadrons interact, an

important fraction of the total energy is carried away by the main single

secondary particle. The inelasticity of a single interaction which is
described by a parameter k, can be defined as the fraction of the total

energy directed into new pion production (both n: and 1go) (4). In this

paper, we will calculate the number of charge particles ((muons, pions

and electrons), and density of particles at maximum), the longitudinal
development of air showers and its Xn,,u. for primary particles with the

energf rang (10r3-10r6 eV) for the hadronic and electromagnetic (EM)

showers and the inelasticity affect on the number of muons in the

hadronic shower.
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Electromagnetic Cascade

An electron radiates a single photon after traveling one splitting length

ご==ス r lll Z(Where d is the distance which an electron loses half its

energy by radiation,ユ l is the radiation wave length in the medium

え″=37g/c″
2[5].After traveling the same distance,a photon splits into

an g=pair. In either instance, the energy of a particle (eleCtrOn or

photon) is aSSumed to be equany divided beh″een two outgoing
particles.After n splitting lengths,a distance of T=翼 λメlR 2,the total

shower size(electrOns and photons)is Ⅳ =2ユ =e,FTo Multiplication

ceases when the energies ofthe particles are too low for pair production

or bremsstraHungo the energy to be criticd energy,ぼ bebW Whth
radiative energy loss becomes less than conision energy loss. In

air,選 =85g/c,電督。COnsider a shower initiated by a single photon with

energy島.The Cascade reaches maximum sレ eN=ギ鳥ακ When all
patticに s have energyぞ sO th試

E=彊 軋
=鰐

・

(1)

The penetration depth Йttax at WhiCh the shower reaches ma対mum size

is obtained by deternlining the number,■ 4 of splitting lengths required

for the energy per pa■ icle to be reduced toば Since軋,1爾 =2｀
RC we

obtain from Eq。 l that

'e* : In

In atmosphere, the number of the g!?.ut.A electrons ff, is given as:

Ars : *o*Fo]

(3)
The depth of electromagnetic shower maximum Xi".

ギ肌
『

.― 絶6■FIn 2-

(4)

Hadronlc Cascade

Air showers initiated by hadrons interact atter traversing one layer.The

江mosphere tt ima」ned h layers of ixed thckness ttln=where λpお

the   interaction   length   of   strongly   interacting   particles

where L=120gノ cFnS.HadrOns interact atter traversing one layer,

，
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producing Nrl charged pions and lNos neutral pions. A rP immediately

decays to photons, initiating electromagnetic showers. Charged pions
continue through another layer and interact. The process continues until
the a: fall below the critical energy f;r where they then are all assumed

to decay, yielding muons. ([f - 85g/cmr). Consider a single cosmic
ray proton entering the atmosphere with energy E0. After n layers there
ate

N,, - (iV"r,)" .

(5)
total charged pions. Assuming equal division of energy during particle
production, these pions carry a total energy of (2/3)nEr. The remainder

of the primary energ! Es has goneinto electromagnetic showers from n0

decays. The energy per charged pion in atmospheric layer re is therefore

E- [gon:ffi
(6)

a certain number nc of interactions, Enbecomes less than the critical
energy ofpions {f therefore

(7)

where/Vsh given as a constant value equal to l0 (6). The number of
muons in the shower is obtained using & - #* - (llr,)". Using Eq.6,

the energy dependence ofthe muon size is shown through the relation:

-- rg*lo'o
N" = 

[_ra.l

(8)
The first interaction occurs at an atmospheric depth

Xo: WaZ:59 g/cmusing Eqs. (4) and (7) we can find:

l*or - Xo+,1, lu E r/3Na, ff
(e)

In Figure 1, one can see the number of charged particles in the shower
for electrons; muons and pions in the energy range 1013-1016 eV. In that

ln(s/zJvGh)
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figure shown that, the number of particles will reach to maximum
through the development of shower in atmosphere.

l0'

I08

l07

100

l0s

l0'

10'

l0'

10r
1012 lo" l0'* 10t' lo"t

Energy(el)
Figure - 1: The number of charged particles in atmosphere: Dashed

dotted line for muons and pions (Eq. 8); solid line for electrons (Eq. 3);
dotted line represent the number of particles at maximum (Eq. 1).
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The Figure (2) bellow shows the depth of shower maximum
electromagnetic and hadronic cascades for photons, iron nuclei
protons initiated in the shower in the energy range l0l3-1016 eV.
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Iltdrottic cuscude:

--X 
Drotor,

EM cttsctde
-----X oltototr

X lron
IO'? -T---.I

ヾ
こ

こ
ミ

10" 10" 10" l0'5 l0t"
Energy(el)

Figure - 2: Depth maximum versus primary energy for air showers.
Dashed and Dashed Dotted lines: photon and iron induced
electromagnetic showers; Solid: proton induced hadronic shower.

Inelasticity
The important quantity that rules the shower development is the

inelasticity. This quantity combines the multiplicity and the energy of
the secondaries, thus describing how much of the energy of the

incoming particle is transfened onto secondary particles. Therefore it is
more relevant than the particle multiplicity alone. High inelasticity
means that the energy is dissipated quickly and the shower develops

fast. Low inelasticity means that the leading particle carries off most of
the energy, leading to slow developing and long showers (4). The

inelasticity ofa single interaction is described by a parameter t, defined

as the fraction of the total energy directed into new pion production
(both zr* and n0). The parameter ft has value when its smaller than 1, i.e.

its more effective in low energy, but is not well known at high energy,

i.e. ff I L. In an interaction initiated by a particle with enerry f,o We

develop in the same fashion as before, but adjusting the method to
account for k ( L. We find that the muon size increases with energy as:

Iv- = lgslF"o - L{Il
(10)

10"
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(14)
The muon size increases at a faster rate(た く1)than(1≧ 1)as the

Figure (3) shows [7].
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And S will equal to:

β=
[nlt+*-"r'l

10・

I0'2 lotr lor{ Iots

Encri;1'@1,)

l{)Io lotT

Figure - 3: the dashed dotted line is number of muon for k<1 the
solid line is number of muon for k=1.the dotted line is the number
of muon for k>1".

In this work, the number of secondary particles (muons, pions,
electrons, and density of particles at maximum) in Extensive Air
Shower have been calculated at energy range 11013-1016) eV.Also we
obtained the depth of shower maximum, X,u*, for electromagnetic and
hadronic cascades for photon, iron nuclei and proton in the same energy
range. The inelasticity, which is depends on the parameter (k) for
hadronic showers, have been included. The results show that the
number of muons will be increased when Ic q L and decreased when

/r31.
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Undoped and co doped Zno sampl., "f#ilYtt:Irt percentage of co content (t o ,3 yo)
were prepared by a chemical spray deposition technique.
The effect of doping with cobalt on the absorption spectra of ZnO thin films has been studied.

The optical transmission (T %) in the wavelength range (300-l 100) nm of films deposited on glass
was measured. The absorption coefficient exhibits exponential dependence on photon energy
obeying Urbach's rule in the absorption edge, it was found to be doping dependent. Optical
constants like refractive index, extinction coefficient and dielectric constants (e,),( e1) are
calculated and correlated with sputtering time

INTRODUCTION
ZnO is one of the few metal oxides which can be used as a transparent conducting

oxide. It has some advantages over other possible materials such as In2O3,Cd2SnOa
or SnO2 due to its unique combination of interesting properties: non-toxicity, good

electrical ,optical and piezoelectric behavior, and its low cost.(l) lt is used as
transparent conducting electrode material for various applications such as solar cells,
organic light-emitting diodes, flat panel displays, blue and ultraviolet light emitters,
gas sensors.(2).The device application of micro and nanostructure of ZnO is one of
the major focuses among researchers to diminish the size of the device in order to
achieve higher speeds in its electrical transport and also to study the effect of
confinement on optical properties. The interest in doping ZnO is to explore the
possibility of tailoring its electrical, magnetic and optical properties.(3)

Many techniques have been adopted to prepare ZnO thin films such as magnetron
sputtering, thermal evaporation, low temperature chemical bath method, chemical
spray pyrolysis.(4),electrochemical deposition.(5), hydrothermal method.(6),
reactive plasma deposition.(7), pulsed enhanced chemical vapor deposition.(8), sol-
gel (9), pulsed laser deposition.(10), RF- magnetron sputtering.(11).

The absorption spectra in the lower region (IR) are useful in studying the
molecular vibrations. The higher energy region (UV) can be useful to manifest the
electronic states of the atoms (12)
In the present investigation, some optical proprieties of ZnO films are studied as a
function of cobalt concentration.
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MATERIALS AND METHODS
ZnO and cobalt doped ZnO thin films were deposited using spray pyrolysis

technique. An homogeneous was prepared by dissolving ZnClz supplied from Fluka
(99.99 % purity) of 0.1 M in distilled water. One to two drops of HCI was added to
prevent the formation of zinc hydroxide. Similarly, aqueous solution of CoClz.6HzO
was used to obtain Co doped films. Slide glass microscope were used as a substrate
to support ZnO films. The substrate is then placed on the plate and heated
progressively until the deposition temperature is reached. Prepared solution was

sprayed with a glass nozzle on to the substrate, kept at 400 oC at a spraying rate of
about 10 mlimin using air as a carrier gas. The nozzle was kept at a distance of 28
cm from substrate surface the observations were repeated with several films doped
under identical conditions so as to be sure about the consistency of the results. The
conditions mentioned above were found to be optimum so far as the qualities of the

films are concerned.
Layer grown had good adhesion to their substrates. The average thickness of the

film were measured by optical interference method and were found to be in the rang
of 0.3 + 0.05 nm. Optical transmission and absorption measurement were performed
with a shimadzu UV-VIS-NIR spectrophotometer over the wavelength range (300-
I 100) nm

RESULTS AND DISCUSSION
For most applications, high transmission in the visible range is important. The

transmittance spectra for undoped ZnO and different concentration of Co doped ZnO
are shown in Figure (l).
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Figure -1: Optical transmiffance of rundoped ZnO and two concentration of Co doped

ZnO, the inset illustrates the absorptance as a function of wavelength.

In general the transmittance increases when the doping concentration increases, the
average transmittance of ZnO thin films in (400-1100) nm range increases "in
average" from 60%o for pure sample to about 80% for sample doped with 3% cobalt .

Near the fundamental absorption edge all Films show a very sharp absorption edge.

The transmittance is expected to depend mainly on three factors, (13) i.e., (l) oxygen
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deficiency, (2) surface roughness; surface scattering reduces the transmittance which
depends on the grain size, and (3) impurity centers. We can assume that the higher
transmittance of the film with an increase of doping concentration is mainly due to
the impurity centers.

The dependence of the absorption coefficient a, on photon energy is important in
studying energy band structure and the type of transition; it was estimated by the
transmittance data.

Figure -2: Absorption Coefficient as a function of Photon energy (eV) .

From figure (2) absorption coefficient decreases with concentration of doping, this
behavior could be explained by the variation of the carrier concentration with respect
to the doping concentration. At short wavelength (o) takes higher value (o>104; cm-t
and then decreases with increasing )" (decreasing photon energy), this might be
attributed to the lattice absorption bonds correspond to the electronic transitions
between highest filled energy bands to lowest empty band as well as transition
through the defect centers such as impurities .

The optical absorption and particularly the absorption band edge is a good method
for studying optically induced transition and gives information about the structure
and optical energy gap in thin films. The absorption edge in many materials follows
the Urbach rule:(12)

u(0 : tra exp(hf/ E.)
where, o,o is a constant and (E.) is the energy width of the tail of localized state in

the normally forbidden band Bap. E" is often interpreted as the width of the localized
states in the band gap of the material. E" is estimated from the slopes of ln(o) vs hf
plots, figure(3) represents such dependence. The energy width of the tail (E.) could
be obtained by extrapolating the linear portions of these curves. The increasing of
localized states with doping concentration from E. ( pure) : 0.093 eV to E"( 3o/o) :
0.161 eV referto the increase in impurity concentrations, which inturn causes the
increasing of energy gap as it was explained by Burstein-Moss effect.

'10ハ 4(cnl)A_1
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Figure-3: Relation between lno and photon energy hf for ZnO:Co.

Refractive index is one of the fundamental properties for an optical material,
because it is closely related to the electronic polarizability of ions and the local
field inside materials. The evaluation of refractive index of optical material is
important for many applications especially in optical devices. Figure (4) shows
the variation of refractive index with photon energy, beyond fundamental edge
toward higher photon energy (ns) increases with doping concentration. Extinction
Coefficient (Ko) represents the imaginary part of complex refractive index and it
can be defined as the amount of energy losing as a result of interaction between
the light and the charge of medium.(l3) Figure (5) shows the extinction
coefficient (lq) as a function of photon energy, the behavior of (k0) is
colresponding to that for (cr). In general (ko) for all films decreases with
increasing wavelength , and its have high values in spectral region with high
absorption coefficients , but its values are small in "transparent" region where
absorption coefficients are low ; this behavior refers to direct electronic
transitions .(14)
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The dielectric constants consists of real part (e.) and imaginary part (e1) ,the
variations of them with photon energy were determined and shown in figure (6)
and(7).
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Figure-7: t; v€rSus Photon energy. Figure-6: trversus Photon energy.

It is useful to define a characteristic "skin" thickness that is subject to an
appreciable density of optical energy. A convenient form used widely is simply the
inverse of o, i.e. I / cr. This skin depth is usually denoted by 1(15):

y:lla
In other words ,the electromagnetic wave will have amplitude reduced by a factor

'e' after traversing a thickness (called the skin depth) (16). In long wavelength
greater than absorption edge, skin depth increases with doping concentration as

shown in figure (8), this might be due to decrease the probability of absorption with
doping concentration and the amplitude of the incident photons will be reduced by a
factor'e' through the short distance within the film thickness .
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Figure -8: Skin depth (X) as a function of wavelength.
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The value of the absorption coefficient increase very fast at high photon energy
region, this behavior support the assumption of using these thin films for fabrication
of photodectors, and light emitting diode.

The transmition of I oh cobalt doped ZnO remains approximately constant in the
visible region which allow these material to be used as antireflection coating thin
this region, the localized states were increase as the doping percentage increased.

It is clearly seen from the curve of skin depth versus wavelength is increased
sharply in3 %o cobalt doped ZnO.
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ABSTRACT
The optical properties of lithium fluoride (LiF) thin film have been studied

for two thickness (300,400)nm. The transmittance and absorbance of thin film were
measured in the wavelength range (200-1100)nm.The optical band gap has been
calculated, it was found that the optical band gap decreases with the increasing of
film thickness.The variation of refractive index (n)and extinction coefficient(K)
with thicknss have been studied to analyze opticalefficiency of (LiF) thin film.

INTRODUCTION
LiF thin films are extensively studied because of their interesting

chemical, electrical and optical properties (high band gap, transparent to
UV-visible light, low refractive index ) which are considered for various
optical applications such as windows, prism and lenses in the vacuum
UV, visible and infrared (1,2). It is also very useful for x-ray
monochromaters and for the study of fundamental properties and defect
in crystal(3).

Also single crystal LiF has been base-lined as one of the optical
materials for the Near-Infrared Camera (NIRCam) on the James Webb
Space telescope (JWST) optically, this material is outstanding for use in
the near IR(4).

LiF is one of the most widely used material for
thermoluminescence dosimeters(TlD). The primary reason for this is

that LiF has a near-tissue equivalent responsible radiation. This property
makes it excellent for use in personal dosimeters or for diagnosis and
therapy in Medicine. On the other hand, the sensitivity of LiF is
considerably less than that of non-tissue equivalent material(5).

MATERIALS AND METHODS
The thin films of Lithium fluoride LiF were prepared by thermal

evaporation system type Edwards coating unit model E306. On
microscope glass slides as a substrates at room Temperatur. under low
pressure. The thermal chamber was evacuated down to (l0-)mbar) by
the diffusion pump.
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The glass slides were sequentially cleaned in an ultrasonic both
with acetone and ethanol. Finally they were rinsed with distilled water
and dried, then molybdenum boat source is used for the deposition of
LiF thin films, different thickness of LiF films were prepared by using
theoretical formula given by:[6]

Mt-_' 2trpR2

Where:
M:mass of material
p:density of material
R: distance between the substrate and the boat
In the present work the structure of the LiF thin films on glass

substrates have been investigated by X-ray diffiaction using the
apparatus, (Philips X-ray Diffractometer) type Cuke 1t:1.5456A;,
I:2OrnA, V:40KV.

The transmission and absorption spectra of LiF thin films at

different thickness, have been recording in the wave length range (200-
I 100) using double-beam spectrophotometer (UV-210A Shimedza).

RESULTS AND DISCUSSION
A. Structure

Fig.(l) illustrate the X-ray diffraction patterns of LiF films which
were as-deposited at R.T at thickness 400nm-500nm. From the Figure it
was found that all films were crystalline and this satisfy agreement with
reported research(7, 8).

B. Optical Properties
Fig.(2) show the UV-VIS spectra LiF thin films for different

thickness in wavelength range 200-1100nm.
Initially it has been observed that the transmittance is lowest the

wavelength which are shorter than cut off wavelength I", which is

(2l0nm) of LiF. After that we observe increasement in the transmittance
with wavelength. The maximum transmittance get was almost 95o/o at

l>250nm, i.e. in visible and the near infrared region .

Also we notice the thickness of the films don't effect on
transmission spectral. This characteristic agree with published
papers(9).

Fig.(3) show the change of the absorption coefficient of LiF films
as a function of the change of the incident photon energy the absorption
coefficient (o) has been calculated by using the equation[l0]:
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A: is the absorption at a cetain wavelength
d: is the thickness of the film.
It is observed that the absorption coefficient u increase slightly

with the incident photon energy until 500nm. After that (u)increases
roughly, and that value is greater than (10acm-';. Also it was noted u,

increases with increasing the thickness of the film this behaviour is
attributed to the increasing of absorbance with thickness [10].

^Fig.(a) show the allowed band gap by the plotting the variation of
(ohu)2 with the photon energy (hri of LiF films by using the
equation[11]:

uhu:B(hu-eg)' …… .(3)

The energy gap of the LiF films at thickness (400nm-500nm) has
been found to be (5.3,5.25)eV respectively by a straight line from the
(ohu)2 and intersect with the photon axis (hu) ui 11ot u;L0)l points.

The intersection point represents the value of the allowed direct
band gap. It is noticed that the values of the band gap of LiF films
decreases slightly with the increasing of thickness this satisff with may
authors.

Also Forbidden direct gap was calculated by plotting the relation
(ohu)2/3 with the photon energy (hu) of LiF films ai thickness (400nm,
500nm as in fig (5), it has been noticed that the same case of direct
allowed band gap.

Extinction coefficient was determined by using the relation(12):

κ
。

 #
.… .¨ (4)

Fig.(s) show that the extinction coefficient IQ changes with the
change of the incident photon energy (hu). The extinction coefficient
values obtained in this work range between (0.01-0.06) for the
waveleng th (200 -7 00nm).

Fig.(6) show the results of the calculation of the refractive index
(n) for LiF thin films for different thickness. The refractive index have
the value between (1.38-1.5) at wavelength 550 nm (hu:2.55) .

Lithium fluoride thin films (LiF) good transmittance in the uv-
visible region XRD technique showed a single crystal structure of LiF
thin films.

The optical properties of LiF thin films showed it have low
refractive index and extinction coefficient. LiF thin films have high
energy gap value (5.3, 5.25) ev for thickness (400-500)nm respectively.
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ABSTRACT
The Principle otteCt市 e of lmagcs enhanccment is to process an imagc so that result is

more suitable than original image for speciflc applicationo This search describe a ncw

irnage enhancemcnt algorithm which is apply to enhancc low lightncss ilnages caned

adapt市 e histogram cqualization AHD algorithm dependent on YIQ co10r space via
proccssed only lightness cOmponent then used inverse transforlnation from YIQ co10r

space to basic color space and color correction dependent on retinex theory.The results

was compared with HistOgram Equalization HE algorithm by calculate nollllalize mean

square error NNIISR beh〃 een processed images and original images with fair lightness,

histogram of both mcthOd enhancement was a account. Adaptive algorithrn has best

efflciency in cnhanced low lightness compared with HE algorithm.

Keywords:  contrast,  high  lightness,  Histogram  Equalization,  adaptivc  Histogram

EquaHzation,color transfollllation.

INTRODUCTION
Producing digital images with good brightness/contrast and detail is a

strong requirement in several areas including vision, remote sensing,
biomedical image analysis, and fault detection. Producing visually natural
images or transforming the image such as to enhance the visual information
within is a primary requirement for almost all vision and image processing
tasks. Methods that implement such transformations are called image
enhancement techniques (1,2). Histogram equalization and its variations have
traditionally been used to correct for uniform lighting and exposure problems.
This technique is based on the idea of remapping the histogram of the scene to
a histogram that has a near-uniform probability density function. This results
in reassigning dark regions to brighter values and bright regions to darker
values. Histogram equalization works well for scenes that have unimodal or
weakly bi-modal histograms (i.e. very dark, or very bright), but not so well for
those images with strongly bi-modal histograms (i.e. scenes that contain very
dark and very bright regions) (3) there are number of studies as following:
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D. J. Jobson,Z. Rahman, and G. A. Woodell 1996 introduced new algorithm
to improve the brightness, contrast and sharpness of an image. It performs a

non-linear spatial/spectral transform that provides simultaneous dynamic
range compression (4).
B. V. Funt, K. Barnard, M. Brockington, and V.Cardei 1997 introduced
investigations into Multi-Scale Retinex algorithm approach to image
enhancement to explain the effect of the processing from a theoretical
standpoint (5).
Mark Grundland and Neil A 2004. Dodgson presented an automated
algorithm for global contrast enhancement of images with multimodal
histograms. To locate modes and valleys, histogram analysis is performed by
kernel density estimation, a robust nonparametric statistical method (6).
Osman Nuri & Capt. Ender 2007 proposed a new algorithm to enhance night
scenes and under nonuniform lighting conditions, either the low intensity
areas or the high intensity areas cannot be clearly seen dependent on non
linear transform (7).
Nabeel M. Al Dalawy 2008: This research aimed to study the Quality of TV
images and determined the type of the noise and the relationship between the
mean and the standard deviation for regions illumination components of small
rotating angles of the antenna. (8).
In this work, we introduce a new enhancement algorithm used to

enhancement high lightness image called adaptive Histogram equalization
(AHE) algorithm this algorithm dependent on traditional HE , processing

lightness component in YIQ color space and logarithm function to correct

color image. The outline of this paper is as follows: Section 2 shown

histogram equalization. Section 3 describes the adaptive histogram
equalization. Results and discussion are shown in Section 4, finally conclusion
shown in Section 5

Histogram Equalization (HE)
A global technique that works well for a wide variety of images is histogram

equalization (HE) If lightness levels are continuous quantities normalized to
the range (0, 1), p,(r) denote the probability density function (PDF) of the

lightness levels in a given image, where the subscript is use for differentiating
between the PDFs of the input and output images. Suppose that is performed

the following transformation on the input levels to obtain output (processed)

intensity levels (9),

s=Z(r) = [p,@)dw
0

Where w is a dummy variable of integration, that the probability density

function of the output levels is uniform, that is[9]:

つ

“

3.

4.

5.
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It for 0<s<lr' (') = 
[o otherwise """"""""" (2)

When dealing with discrete quantities worked with histograms and called the
preceding technique histogram equalization, where (4):

so=T(ro)=ip,?,)=fn, k=0.....L .........(3)
F fiN

Where: 4 is normalized intensity level of the input image coffesponding to

the (un-normalized) intensity level fr: ,u = l, (rF}..l) and (k:0.....L-l) and L
:256 for lightness band with 8 bit/pixel), s7, corresponding normalized
intensity level of the output image .The cumulative probability density
function (CPDF) calculated by[9]:

′c(4)=Σ ′″(り =Σ生
(4)

i f is normalized intensity level of the input image coresponding to the (un -
normalized) intensity level 7 , and ri given by :

,, ={ ,i =0...L-1.L ..................(5)

Where nlbeingthe number of pixel with intensityi and n is the total number
of pixel of the image this algorithm done by using following steps:

l.Input color image C(n,m,i), i:1,2,3 ( red ,green& blue) components.
2.Normalize each component r,(i): C(n,m,i)l 255 and calculated iteration

of each gradual level n (i) , where j:0, 1,..255 .

3. Compute histogram from P(ry(i)):n1(i),/N, where Nbeing the size of
image.

4.Calculate cumulative histogram by :

k n;(i)
s,-(i)= I -+. where k:0,1,..255 .n j=' 1v

t' 5. Replaced each normalized component rt r,tb! value of sp(i) and we get
out put image .

3. Adaptive Histogram Equalization (AHE).

First step in the AHE is transform color image from basic RGB color space

to YIQ color space and processing Y component only by using traditional HE
algorithm, the forward transform given from following equations [10]:
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Where y is lightness component, i,q are chromatic components and r,g,b
being red ,green and blue components of RGB color space respectively. And
then inverse transformation used from YIQ to RGB given by (11):

r=!*0.956i+0.621q
g = y-0.272i-0.647q
b=!-l.l06r+1.703q

(7)

The lightness component has ratio of 80% from the data of image [10].
Second step is color correction or color restoration scheme that provides good

color rendition for images that contain gray-world violations[2]. This method

inspiration from retinex theory dependent on human visual perception from
logarithm function given by(13):

In,(x,y) = Ihei(x,y)J,'(x,y,a) .................. (8)

Where

I,' (x, Y,a)= log[l * r--!&0-l
ZI,@,v)
t=l

Where lhe(x,y) is histogram equalization of the image results from inverse

transformation from YIQ color space ,1,(x,y) is original color image

(i:1,2,3 being red, green and blue bands) and a is default constant equal 120

in this work, we have taken the liberty to use log(l+x) in place of log(x) to
ensure a positive result.

The data results from equation (8) has negative value and its histogram has

large tails, thus finely step is gain-offset by 0.35 and 056 respectively where:

Iahe,(x, Y) = 0.35(In,(x, Y) + 0.56)

AHE algorithm can be done from following steps:

1. Input color image C(n,m).
2. Transform color image C(n,m) from RGB space to YIQ space and

estimated lightness component Y(n,m).
3. Normalize lightness component rj: Y(n,m)/255 and calculated iteration

of each gray level z;, where j:0,1,..255 .

4. Compute histogram from P(r):n/N, where N being the size of image.
5. Calculate cumulative histogram by :

k n;
s, = I .l , where k:0,1,..255 .K i:-4 N

(9)

(10)
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ABSTRACT
The PHnciple otteCt市 e Of lmages enhancemcnt is to process an image so that result is

more suitable than original image for speciflc application. This search describc a new

irnage enhancement algorithm which is apply to enhance low lightncss iinages caHed

adapt市 c histogram equalization AHD algorithm dependent on YIQ co10r spacc via
processed only lightness component then used inversc transfollllation from YIQ co10r

space to basic color space and color correction dependent on retinex theory.The results

was compared with Histogram Equalization HE algorithm by calculate nolHlalize mean

square error NMSR between processed inlages and original images with fair lightness,

histogram of both method enhancement was a account. Adaptive algorithln has best

efflciency in enhanced low lightness compared with HE〕 algorithm.

Keywords:  contrast,  high  lightness,  Histogram  Equalization,  adaptive  Histogram

EquaHzation,color transfollllation.

INTRODUCTION
Producing digital images with good brightness/contrast and detail is a

strong requirement in several areas including vision, remote sensing,
biomedical image analysis, and fault detection. Producing visually natural
images or transforming the image such as to enhance the visual information
within is a primary requirement for almost all vision and image processing
tasks. Methods that implement such transformations are called image
enhancement techniques (1,2). Histogram equalization and its variations have
traditionally been used to correct for uniform lighting and exposure problems.
This technique is based on the idea of remapping the histogram of the scene to
a histogram that has a near-uniform probability density function. This results
in reassigning dark regions to brighter values and bright regions to darker
values. Histogram equalization works well for scenes that have unimodal or
weakly bi-modal histograms (i.e. very dark, or very bright), but not so well for
those images with strongly bi-modal histograms (i.e. scenes that contain very
dark and very bright regions) (3) there are number of studies as following:
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Where y is lightness component, i,q are chromatic components and r,g,b
being red ,green and blue components of RGB color space respectively. And
then inverse transformation used from YIQ to RGB given by (l l):

… … … … … … … … … 。(7)

The lightness component has ratio of 80% from the data of image [0].
Second step is color correction or color restoration scheme that provides good
color rendition for images that contain gray-world violationsfl2]. This method
inspiration from retinex theory dependent on human visual perception from
logarithm function given by(13):

In,(x, y) - Ihe,(x, y).1 ,'(x, y,a) .................. (8)

Where

I,' (x, y.a)= log[l * o4@l
ZI,@,v)

Where lhei@,y) is histogram equalization of the image results from inverse
transformation from YIQ color space ,Ii@,y) is original color image

(i:1,2,3 being red, green and blue bands) and a is default constant equal 120

in this work , we have taken the liberty to use log(l +x) in place of log(x) to
ensure a positive result.

The data results from equation (8) has negative value and its histogram has

large tails, thus finely step is gain-offset by 0.35 and 056 respectively where:

Iahe,(x, Y) = 0.35(In,(x, Y) + 0.56)

AHE algorithm can be done from following steps:

l. Input color image C(n,m).
2. Transform color image C(n,m) from RGB space to YIQ space and

estimated lightness component Y(n,m).
3. Normalize lightness component rj: Y(n,m)/255 and calculated iteration

of each gray level ni, where i:0,1,..255 .
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Compute histogram from Pc)=ψ r,Where Ⅳ being the size ofimage.

Calculate cumulative histogral■ by:

Sた =ム年,Whereた=af… 255。
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6. Replaced each normalized componentζシby value ofsた and we get

processhg hghtness componentろ 脅,″ .

7.Transfomlimage from itttO RCB C01or space,we getル のα〃.

8.Calculate  c010r  cOrrection  from  ル,(χ ,ノ)=ルθ′(χ,ッ ).ム '(χ,ッ,α),Where

ム'(χ,y,α)=Ю」1+α
「メ
」堕生∠≧一],F120。

Σf′ (χ,ッ )

,=1

9.    Computed    gain―offset    value    of    ム
:(χ

,ッ,α)    from
fαあθ′(χ,ッ)=0.35(Iη′(χ,ノ)+0.56)

Where力乃θKx,y)being output image。

RESULTS AND DISCUSSION
In this work we captured four images from (Sony digital camera) with size

(320x240) bmp type, two image with high lightness and another with
; moderate lightness (fair or original images) as shown in figure(l) . Original

images are used to compare with processing images by calculated normalized
mean square error (NMSE) that given by[10]:

呻=鳥喜碁(  ア
Where 1o being the lightness of fair image captured with preparation

lightness its size (N"M and Ip is the lightness of processing image resulted
from HE, and AHE algorithm.
From figure (2-a,2-c) we noted in AHE enhanced images were more obvious
however, increased contrast and lightness compared with image enhancement
by using HE as in figure (2-b, 2-d) .While in figure (2-e,f,g & h) shown
histogram distribution of high lightness images and fair images, we noted in
high lightness image the histogram nears from white region due to high
lightness, however in enhancement images the histogram nears from
histogram of fair images as in figure (2-e,f,g & h) with increasing in variance.
The distribution of histogram in processing images reflected in NMSE as

shown in table (1) appeared from these values the minimum value in image
enhanced by AHE algorithm.

Table- 1: NMSE values for high lightness image and enhanced
images resulted from HE, AHE algorithm.

Image
High

lightness
HE ADH

(a) 0.0952 0.0761 0.0742

(b) 0.0821 0.0607 0.0438

The AHE algorithm is efficiently method to enhance high lightness images
compared HE Algorithm due to color correction that restorated in AHE. This
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algorithm is restored many features that lost in high image because high
illumination due to increase the lightness and decrease the contrast in high
lightness images.

High lightness image enhancement using adaptive histogram equalization algorithm
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Figure -l: Upper row represent :

(a) Original image l. (b) High lightness images l. (c) Original images 2. (d) High lightness I images 2.
Lower row represent: histogram of (a), (b),(c)and(d) images respectively.
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Figure -2:Upper row represent:
(a) Images I enhancement by using AHE . (b image I enhancement by using HE.
(c) Images 2 enhancement by using AHE. (d) Image 2 enhancement by using HE.

Lower row represent: histogram of (a), (b),(c)and(d) images respectively.
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ABSTRACT
All doped ZnO thin film was prepared by thermal vacuum evaporation technique. The

effect of incident photon energy on the optical (carrier concentration and conductivity ) of the
prepared sample , depending on the transmission, absorption and extinction coefficient . Sharply
increasing of carrier concentration and conductivity was recorded when the incident energy
increased nearly the band gap region depending on the high absorption .

Keywords: ZnOfilms , Thermal evopora,tion , TCOfilms

INTRODUCTION
Transparent conducting oxide (TCO) films have found extensive applications in

optoelectronic devices (for example, solar cells (1), liquid crystal displays, heat

mirrors and multiplayer photo-therrnal conversion system (2). Zinc oxide has

attracted attention as a transparent conducting oxide because of its (i) large band gap

(_3.3eV) , (ii) high conductivity, (iii) ease in doping, (iv) chemical stability in
hydrogen plasma , (v) thermal stability when doped with III group elements , and
(vi) abundance in nature and non toxicity (3). Zinc oxide can be applied in UV-
emifting diodes, piezoelectric devices, electron field emitters, heterogeneous catalyst
for methanol synthesis and short wavelength electrooptic devices (4).

Several deposition techniques are used to grow zinc oxide ZnO and aluminium-
doped zinc oxide (AZO) thin films. These include chemical vapor deposition
(CVD) (5), magnetron sputtering (6), spray pyrolysis (7,8), and pulsed laser

deposition (PLD) (9). The optical properties of ZnO thin films were studied (10) .

MATERIALS AND METHODS
The film sample was prepared by using an alloy of zinc oxide doped with 3Yo

aluminum The alloy prepared and then thermally evaporated on the glass substrate to
produced a thin film of (272 nm) in thickness , the thickness of the film (t) was
measured by using an (Optical Interference Fringes Method) employing the He-Ne
laser (632nm ) in wavelength , the thickness calculated from the relation

t = 0 / 2) (LX / x) ... ...(1)
where 1" is the wavelength , A X is the dark fringe width and X is the distance
between two neighboring fringes . In the measurements of transmittance of the film
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at normal incidence was recorded wavelength range from 300 to 900 nm was
detected using a double-beam spectrophotometer (Shimadzu UV 2l0A) operating in
the UV/VIS .

RESULTS AND DISCUSSION
Transmittance is explained in Fig. (1) as a function of the incident photon

energy for ZnO:Al thin film sample. The optical properties of the thermally
evaporated film similar to those produced by using other methods. It is clear that the
transmittance is continuously decreasing with increasing photon energy from 90o/o at
about 1.5 eV to 30o/o at 3.4 eY .

Consequently, the absorption coefficient (u) is determined by the following relation:

sl-( LnT) / t ... ... ... ... (2)
Fig. (2) shows the calculated absorption coefficient rapidly increasing with the
increasing

' of incident energy .

This is a characteristic feature for all TCO thin films that they found many
applications in
MIR optoelectronic devices. It is worth to mention that the absorption coefficient is
necessarily determined by overall preparation conditions.

The extinction coefficient (kex) is determined by the following relation:

,″
ち=T …… … … … … … … …… … … … … … … …0

So, its behaviour with energy shown in Fig. (3) is the same as for the absorption
coefficient (a). The effect of the extinction coefficient on the refractive index, and
hence
reflectance, is relatively higher than that of the real refractive index.

' In order to determine the type of energy gap in the prepared ZnO:Al sample, (olw)"
was plotted versus the incident photon energy, and the linear bahvior was obtained
from the relation between (ol*)' and (hru) as shown in Fig. (4). It is explained that
the prepared sample has a direct bandgap and the allowed absorption processes are

the dominant.
Extrapolation of the linear portion of the plot to the energy axis yielded the bandgap

value of about (3.12)eY ,

The discrepancy between the obtained and reported values is attributed to the
preparation
conditions of the samples as well as electron-electron and electron-impurity
scattering.In all semiconductors, the optical properties are dependent of carrier
concentration as these materials are mainly classified from conductors and insulators
due to their properties. So, the relation between carrier concentration and incident
photon energy for ZnO:Al thin film sample is shown in Fig. (5). As the carrier
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concentration (1/e) is directly proportional to the plasma frequency ( cor), which is in
turn directly proportional to the absorption coefficient (a), as follows:

礼 =
・・・ ・・・

。
・・ ・・・ ・・・ ・・・

。。
・ ・ ・・・・ ・・・ ・

。
・

。
・・ ・・・ ・・・ ・・・ ・・・・・・・・ の

where me and e are electron mass and charge, respectively, and (erlis the vacuum
permittivity.
In highly n-doped semiconductor, the conduction band is shifted downwards by
LEE'. The shift in absorption edge can be determined by:

,\g:rr -E 6: 
^g'&rr 

-o6'!r ......(5)

EgO is the bandgap of intrinsic semiconductor.
Accordingly, as the photo-conductivity ( oo) is a dynamic property of

semiconductor, it is related to the carrier concentration (Ne) as[ 1]:

″
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・
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%=2亀
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牲
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・・・・・・・・・・・・・・・

¨
・・・・・・・・

。¨
・・・ … ・

¨
・・・・・・・・・・・・・・・・・ 0

It is shown in Fig. (6) that the optical conductivity varies with incident photon
energy just
same as the carrier concentration. So, the sample has high photoconductivity at the
absorption edge of about (380 nm ) due to the high absorption , then the ZnO:Al thin
films highly efficient in the visible reign .

In order to determine the type of scattering contained in the ZnO structure . Free
carrier absorption in an absorption spectrum is usually characterized by a monotonic
. This spectrum expands with ),p, where p varies between 1.5 to 3.5 and ), is the
photon wavelength . The Drude theory for oscillasion of an electron driven by a
periodic electric field in a metal leads to a dampening which increases as 1"2 . The
oscillation with the semiconductor lattice , resulting in scattering by acoustic
phonons , which leads to an absorption increase as l.r'5 . But scattering by optical
phonons gives a dependence in ),2'5 , while scattering by ionized impurity will result
on dependence of 1.3 or 1,3'5 . A relation between Ln(I)-Ln(o) is plotted, as shown in
Fig. (7), to deduce the slope (p) as (12):

P: ln (a) / ln 0) ... ...(7)
The value of p is about 1.69 , this value means that the scattering caused by the
acoustic phonons .

The optical parameters of the as deposited film were (4.5x104 cm-r) absorption
coefficient, (0.14) extinction coefficient, (2x10 '.rn'') carrier concentration which is
directly depending on the band gap and sharply increased with the incident photon
energy greater than band gap, (17 Flcm2.s ) maximum photo-conductivity, (3.12 eV)
direct bandgap and the allowed absorption processes are the dominant , the optical
scaffering by the film is may be due to the annealing and non-doping contaminated
impurities .
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ABSTRACT
In the present work , effect of addition Lithium Fluoride on some optical properties of

High Density Polyethylene has been studied . for that purpose , many samples has been
prepared by adding Lithium Fluoride on the High Density Polyethylene by different volume
percentages from these salts with polymer and by different thickness .The absorption and
transmission spectra has been recorded in the wavelength range (300-1100)nm . The absorption
coefficient and energy gap of the indirect, allowed, forbidden transition have been determined.

INTRODUCTION
Polymers have traditionally been considered as insulating materials by

chemists and physicists alike . A conducting polymer is chewable and desirable .

A light weight ready moldable , desirable conductive material has long been
recognized as a worthwhile goal to work for(1,2).Researches, generally, have
demonstrated that conductive polymers can be used as energy storage element
in:(3,4)
l- Capacitors and Secondary batteries .

2- As semiconductor material in schottky diode.
3- Insulated gate field effect transitions (FET) and light emifiing diodes.
4-As conductive layer for electromagnetic shelding (EN/tr) and electrostatic
protection.

In the recent years conjugated conducting polymers have been the main focus
of research throughout the world . Since the discovery led by 2000 chemistry
Nobel winners, Shirakawa, MacDiarmid and Heeger , the perception that plastic
could not conduct electricity has changed Nowadays, conducting polymers also
known as conductive plastics are being developed for many uses such as

corrosion inhibitors, compact capacitors, antistatic coating, electromagnetic
shielding and smart windows; which capable to vary the amount of light to
pass(5,6)

LiF material is extensively used because of interesting optical properties
(high band gap, transparent to uv-visible light, low refractive index) which are

considered for various optical applications such as windows, prism and lenses in
the vacuum uv, visible and infrared here desired transmission in the 0.104pm-
7pm range(7). It is also very useful for X-ray nonochromaters and for the study
of fundamental properties and defect in crystal(8).

"
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MATERIALS AND METHODS
The materials used in the papar is High Density Polyethylene as matrix and

Lithium fluoride as a filler.
The electronic balanced of accuracy lO'a have been used to obtain a weight

amount of LiF powder and polymer powder .These mixed by Hand Lay up and
the Microscopic Examination used to obtain homogenized mixture .The volume
percentages of LiF which equivalent weight percentages are ( 0 , 19.73 , 35.1)
volo/o. The Hot Press method is used to press the powder mixture. The mixture of
different LiF percentages have been compacted at temperature 110"C under a
pressure 100 par for 10 minutes.Its cooled to room temperature, the samples
were disc shap of a diameter about 30mm and thickness ranged between (1.85-
2.2)mm. The transmission & absorption spectra of HDPE-LiF composites have
been recording in the length range (300-1100) nm using double-beam
spectrophotometer (UV-2 10oA shim edza ).

RESULTS AND DISCUSSION
The absorption coefficient (o) was calculated in the fundamental

absorption region from the following equation(9):

a = 23rr,4 ........(l)
d

Where : A absorbance , d the thickness of sample.
Figure (l) shows the relationship between the absorption coefficient and photon
energy of the HDPE-LiF composites we note the change in the absorption
coefficient is small at low energies this is indicates the possibility of electronic
transitions is a low. At high energy , the change of absorption coefficient is large
this is indicates the high Probability of electronic transitions are the absorption
edge of the region (10). The absorption coefficient helps to conclude the nature of
electronic transitions, when the high absorption coefficient values (o>lOacm-') ut

high energies we expected direct electronic transitions ,and the energy and
momentum preserve of the electron and photon , when the values of absorption
coefficient is low(o<10acm'r) at low energies we expected in this case indirect
electronic transitions, the momentum of the electron and photon preserves by
phonon helps(l l). The results showed that the values ofabsorption coefficient of
the HDPE-LiF composites less than l0acm-r which indicates to the indirect
electronic transition.
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The forbidden energy gap of indirect transition both allowed, forbiddenr calculated according to the relationship(l2) :

ahv = t (hv - E*)'' .........................(2)

Where : hv the energy of photon , A proportionality constant, Eg forbidden
energy gap of the indirect transition.

If the value of (m:2) indicates ton allowed indirect transition . when the value
(m:3) indicates to forbidden indirect transition. Figure (2) shows the relationship
between (ohv)r/2 (cm-r.eV)rt2 and the photon energy of pure polymer (HDPE) ,
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Figure -2: therelationship between (ohv)l/2(cm-'."V)"' and photon energy

of pure polymer (HDPE).

Part of the straight cut oriented axis at the point (ohv)r/2 :0 will get the value of
forbidden energy gap of the allowed indirect transition , which equal (2.64eY

).Figure (3) and figure (4) represents the same relationship but to the polymer
filled with (LiF) with volume percentages of LiF are(19.73 , 35.1) vol% ,the
same way we can be
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45

we note that the value of the forbidden energy gap decreases with increasing
LiF concentration.. Figure(5) shows the relationship between the (ohv)"'(.*-
'..V)"'and photon energy of pure polymer (HDPE), the same way we obtain to
the forbidden
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energy gap of forbidden indirect transition which equal (2.535eV).
Figure (6) and figure (7) represents the same relationship but to the polymer

' filled with (LiF) with volume percentages of LiF are (19.73,35.1) vololo,the
same way we can be obtained on the value of the forbidden energy gap.
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-
of the forbidden indirect transition which equal (2.4leV) for 19.73vol.YoliF and
(2.05eV) for 35.1volYo we note that the value of the energy gap decreases with
increasing LiF concentration( I 3).

We can conclude:
1.The absorption coefficient is increasing with increasing of the filler vol.Yo
content.
2.The experimental results showed that the absorption coefficient less than
l0acm-l this is indicates to forbidden and allowed indirect electronic transitions.
3.The LiF additive change not the nature of electronic transfers of HDPE
samples.
4.The forbidden energy gap is decreasing with increasing of the filler vol.oh
content.
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ABSTRACT
Antenna design with fractal geometry may improves the characteristic of the antenna.

Minkowski Island was simulated using NEC4WIN95VM software based on the method of
moments for solving Maxwell equations. This model was compared to classical square loop
antenna. The result showed that the area of the Minkowski Island antenna was smaller than the
area of square loop antenna and this reduction in area does not degrade the performance of the
antenna. The main part of this research is the current distribution over the body of the antenna.
We found that fractalizing classical square shape improves most of antenna parameters.

INTRODCUTION
Fractal is a term coined by Mandelbrot in 1975 while studying irregular

shapes (l). Fractal objects have two common properties: self-similarity that
means the object has many copies of itself at several scales, and fractal
dimension, which represents the space-filling properties of the object (2,3).

The most important fractal application is fractal antenna design. Fractal
antennas are very useful tools to solve two of the limitations of classical
antennas, the single band performance and the dependence of antenna's size on
the operating frequency (4).

The first one who worked in this field was Nathan Cohen at Boston University.
He published his first article o'Fractal Antennas" on l5August 1995 (5). Few
months later, Carles Puente at University of Catalonia, Barcelona in Spain
published papers about fractal antennas (6,7). Fractal electrodynamics is a
research area connecting the fractal geometry and electromagnetic theory, the
term was coined by DwightL. Jaggard (8).

In this research we simulate Minkowski Island of indentation width equal 0.6.
The previous study for this model done by Kutter (9) and Gianvittorio (10)
focused on the area reduction, they used indentation width equal 0.8. Gianvittorio
did not mention the shape of the far field, which make the antenna application
unknown.
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In this work we have made calculations for the most antenna parameters

especially for the current distribution over the antenna structure, which represent
the physical point of view for the antenna behavior.

Fractal Generation:
The starting shape of Minkowiski Island is a square loop. Each of the four sides

of the square is replaced by the generator. The generator is a straight segment
divided into three segments, each segment is equal to one third (l/3) the length of
the starting one. The middle one is removed from its place and connected with
two other segments (11), this is shown in figure (1). These two segments are

tuned to adj ust the overall perimeter of the fractal length. This tuning length is
called the indentation width ( 1 2). Six representative widths were chosen, they
include ll5, 113, 112,213,415 and 9/10. The indentation widths are the widths of
the second and fourth segments. The shape of the antenna for the zero, first and

second iteration is shown in figure (2).

Simulation Method:
Method of Moments is a numerical method for solving integral equations.

The general form of this equation is (13):

ttlz'1x(z,z'1dz' - - r,(z) ...........(l)
The kemel K(2, 2) depends on the specific integral equation formula. The

procedure of moments' method is; reducing this integral equation to a system of
linear algebraic equations in terms of the unknown current I(2). Most
electromagnetic radiation problems are expressed as integral equations with a

source term on the right hand side and the unknown within the integral.
Total sharing of the electric field over the wire volume is (14):

(2)

B, : ro2 Foe o

\U ( ''' ) is the free space green function ( l4)
If we assume the conductivity goes to infinity, then the current is confined to

the surface of the wire and by considering the distribution of the current as

uniform with respect to (9), then equation (2) is reduced to a line integral of

Ё==去可勢婢+〆に」ん'

current(15)

Ё==洗I[鯵梁+〆Иろ」0″ (3)

where: L is the wire length.

We can set the quantity t E.) in equation (2) as the scattered field ( Ej ) that is

radiated by the equivalent current I( z' ). There is also the incident field ( El ; at the
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surface of a perfectly conducting wire, and the sum of the scattered and incident

fields must be zero, i.e., E:: -E',
Thus, equation (2) becomes (15):

-L' (','',lu''-"'''' + F'vt(z'''1fd''Joto_f,z L dz- I :_8,,(r) ...(4)

This equation was derived by Pocklington (13) and it is equivalent to equation
(1). The expansion functions are a stair step approximation to the current
distribution on the wire(14):

1. /2

_l,r{r)*{r,,2')dz'=Irf(z,,zi)+Irf(2,,2'r)+...+1,,f(z*,2',,)+...+Irf(2.,2'r1=-Ei-(2,)
........(s)

The physical interpretation of this equation is illustrated in figure (3)
From the computed currents we can calculate the radiation pattern of the

simulated antenna by using the standard far field approximations (15,16):
n- - ial (6)

io -" xAfr: ry (7)
l;IL

where 4:\ .....(8)

I e-jP 
ltglr-,od,

A@)-4tt r ! (e)

・
一

RESULTS AND DISCUSSION
Minkowiski Island was simulated at specific resonance frequency. That is

required a scaling to the fractal antenna through iterations to resonate at the same

frequency. Square loop antenna was designed with side length of 180 mm and
diameter of 0.5 mm. The main results of calculations of square loop antenna are

shown in Figures. (a) and (5).
From the figures, one observes that the square loop antenna is matched in the

frequency 455W{z and the SWR equal to 2.62. The antenna gain is equal to 3.38

dB1. Shape of the radiation pattern is two lobes, similar to the radiation pattern of
the dipole.

Figure (6) and figure (7) show the results obtained from analyzing the first
iteration of Minkowiski Island. It can be seen that this model is matching at the
same frequency of the square antenna with SWR 1.34. The radiation pattern is

similar to that of the square antenna and the gain is equal to 2.61 dBi.
It is noticed that the second iteration of Minkowiski Island has a point of

matching at the same frequency with SWR 1.14.
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Comparison between Square Loop Antenna and Fractar Minkowiski ,r,I,x"r, 
Sami and Nadir

The shape of the radiation pattern is similar to the radiation pattern of the
square loop and the first iteration. The gain of the antenna at this band is equal to
2.34 dBi. These results are shown in figure (8) and (9).

The current distributions over the antenna structures are shown in figure (10),
(l l) and (12). From these distributions one can conclude the reason of the similar
radiation pattern among models, this is because of the similar distribution of the
currents over the antenna structure.

Summary of the antennas parameters are listed in table (1).

width

Figure - 1: The generator of Minkowiski Island.

T,

Figure -3: Stair step approximation to an actual current distribution.

-_+ Tindentation

Figure -2: Shape of Minkowiski Island.

76

Ц
~ビ   コ

~戸

Ъ
国

Ｆ
」

電
l   l



ワ

AL- Mustansiriya J. Sci Vol. 21, No 5,2010

Figure -4: Radiation pattern of Square loop antenna.
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Figure -5: SWR of the Square loop antenna.
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Figure -6: Radiation pattern of the first iteration of Minkowiski Island.
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Figure -8: SWR second iteration of Minkowiski Island.
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Figure -9: Radiation pattern of the second iteration of Minkowiski Island.

Figure -10: Current distribution over Square loop antenna.

Figure -11: Current distribution over the first
iteration of Minkowiski Island.
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Figure-12: Current distribution over the second
iteration of Minkowiski Island.

Table -1: Summary of antenna parameters.

Parameter Square
Minkowiski
I't iteration

Minkowiski
2d iteration

Gain(dBi) 3.38 2.61 2.34
YzPower

Beamwidth
960 ggo ggo

SWR 2.62 1.43 t.t4
Area 324 cm' 155.8 crn∠ 152.7 crnZ

Reduction 51.9% 52.8%

1. The area of the fractal Minkowiski Island antenna is reduced to 5l .9oh for
the first iteration and 52.8o/o for the second one from the area of the square

loop antenna without affecting the antenna performance as shown in table (l).
2. The matching properties of the antenna which is represented by the SWR

parameter is improved for the square loop by adding the fractalizing
procedure to it, this results can be seen in figures (5,7,8).

3. There is a small decrease in the value of the gain for Minkowiski Island.
This decrease is regarded as valueless compared to the advantages obtained
from fractalizing Square loop antenna.

4. The current is distributed uniformly at the same side of the antennas

structure. This distribution explain the similarity of the radiation pattern of
square and Minkowiski Island antennas.
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Electronic Transitions For Polystyrene Filled With Lithium
Fluoride Additive

Asrar Abdul Muniam and Ahmed Hashim
Al-Mustansiriyah University, College of Science, Department of Physics
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ABSTRACT
In the present work , effect of addition Lithium Fluoride on some optical properties of

polystyrene has been studied . for that purpose , many samples has been prepared by adding
Lithium Fluoride on the polystyrene by different volume percentages fiom these salts with
polymer and by different thickness .The absorption and transmission spectra has been recorded
in the wavelength range (190-1100)nm. The absorption coeflicient and energy gap of the
indirect, allowed, forbidden transition have been determined.

INTRODUCTION
Polymers have traditionally been considered as insulating materials by

chemists and physicists alike. A conducting polymer is chewable and desirable .

A light weight ready moldable , desirable conductive material has long been
recognized as a worthwhile goal to work for( 1,2).Researches, generally, have
demonstrated that conductive polymers can be used as energy storage element
in:(3,4)
l-Capacitors and Secondary batteries .

2-As semiconductor material in schottky diode.
3-Insulated gate field effect transitions (FET) and light emitting diodes.
4-As conductive layer for electromagnetic shelding (ENfl) and
electrostatic protection.

In the recent years conjugated conducting polymers have been the main
focus of research throughout the world Since the discovery led by 2000
chemistry Nobel winners, Shirakawa, MacDiarmid and Heeger , the perception
that plastic could not conduct electricity has changed Nowadays, conducting
polymers also known as conductive plastics are being developed for many uses

such as corrosion inhibitors, compact capacitors, antistatic coating,
electromagnetic shielding and smart windows; which capable to vary the amount
of light to pass(5,6)

LiF material is extensively used because of interesting optical properties (high
band gap, transparent to uv-visible light, low refractive index) which are

considered for various optical applications such as windows, prism and lenses in
the vacuum uv, visible and infrared here desired transmission in the 0. l04pm-
7pm range(7). It is also very useful for X-ray nonochromaters and for the study
of fundamental properties and defect in crystal(8).
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MATERIALS AND METHODS
The materials used in the papar is polystyrene as matrix and Lithium florid

as a filler.
The electronic balanced of accuracy l0-4 have been used to obtain a weight

amount of LiF powder and polymer powder .These mixed by Hand Lay up and
the Microscopic Examination used to obtain homogenized mixture .The volume
percentages of LiF which equivalent weight percentages are ( 0 , 14.6 , 28.5)
volo/o. The Hot Press method is used to press the powder mixture. The mixture of
different LiF percentages have been compacted at temperature 145oC under a
pressure 100 par for 10 minutes . Its cooled to room temperature , the samples
were disc shap of a diameter about 30mm and thickness ranged between (1.75-
2.2). The transmission & absorption spectra of PS-LiF composites have been
recording in the length range (190-1100) nm using double-beam
spectrophotometer (UV-2 1 0oA shim edza ).

RESULTS AND DISCUSSION

The absorption coefficient (o) was calculated in the fundamental absorption
region from the following equation(9):

a =23rl,4 ........(l)
d

Where : A absorbance , d the thickness of sample.
Figure (l) shows the relationship between the absorption coefficient and photon
energy of the PS-LiF composites we note the change in the absorption coefficient
is small at low energies this is indicates the possibility of electronic transitions is
a few. At high energy , the change of absorption coefficient is large this is
indicates the large Probability of electronic transitions are the absorption edge of

; the region (10). The absorption coefficient helps to conclude the nature of
electronic transitions, when the high absorption coefficient values (cr>l0acm'') ut
high energies we expected direct electronic transitions ,and the energy and
momentum preserve of the electron and photon , when the values of absorption
coefficient is low(o<10acm-1) at low energies we expected in this case indirect
electronic transitions, the momentum of the electron and photon preserves by
phonon helps(11).
The results showed that the values of absorption coefficient of the PS-LiF
composites less than 10acm-r which indicates to the indirect electronic transition

!
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of the straight cut oriented axis at the point (ohv)r/2:0 will get the value of
forbidden energy gap of the allowed indirect transition, which equal (3.2eV ).
Figure (3) and figure (4) represents the same relationship but to the polymer
filled with (LiF) with volume percentages of LiF are(14.6 , 28.5) volo/o,the same
way we can be obtained

Figure -3: the relationship between (ohv)"'(cm-'.eV) and photon
energy of PS-LiF composites for 14.6 vol.% LiF

on the value of forbidden energy gap of allowed indirect transition which equal
(2.9eY) for 14.6 volYo LiF, and (23eY ) for 28.5 vol.% LiF .

Figure -4: the relationship between (ohv)l/2(cm-'..V)"' and photon
energy of PS-LiF composites for 28.5 vol.% LiF

we note that the value of the forbidden energy gap decreases with increasing LiF
concentration.. Figure(5) shows the relationship between the (ohv)1/3 (cm-r.ev;r/3
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Fi gure -7 : the relationship between (ahv) I /3(cm- r.eV) "'
and photon energy of of PS-LiF composites for 28.5 vol.% LiF

of the forbidden indirect transition which eqval(2.82eV) for14.6vol.o/o LiF. And
(2.l9eV) for 28.5 volYo. we note that the value of the energy gap decreases with
increasing LiF concentration(13).

We can conclude:
1. The absorption coefficient is increasing with increasing of the filler vol.o/o

content.
2. The experimental results showed
1Oacm-r this is indicates to
transitions.
3. The LiF additive change not the nature of electronic transfers of PS samples.
4. The forbidden energy gap is decreasing with increasing of the filler vol.o/o

content.
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X-ray Diffraction and FTIR Spectra of SnOz Thin
Film Prepared Using RTO Method
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ABSTRACT
Transparent conducting oxide thin fllins of Sn02 haS been prepared on quartz

substrates at differcnt oxidation conditions such as oxidation temperature and

oxidation tilne using rapid therl■ al oxidation method. The fllrns crystaHize is a

tctragonal structure and X‐ ray diffraction mcasurements have shown polycrystalline

Sn02 fllmS prepared at 873 K,90 sec with(101)Orientation.The Sn02 phaSC

formation was also conirlned wtth the recorded Fouricr Transform lnfrared(FTIR)

results.

INTRODUCTION
Transparent conducting oxide thin films are of great interest due to

its variety of applications. Consequently, thin films with high optical

transparency and electrical conductivity have been a subject of
investigation since last centuty (l-2).Tin oxide (SnO2), indium tin
oxide (ITO), and zinc oxide (ZnO) were used in place of the metal

electrode. Among these, SnO2 is chosen because of its high electrical

conductivity and its transparency in the visible and infrared light,

therefore it acts as a window for sunlight and heat reflectors in solar

cells, various gas sensors, LCDs etc (3-4). Further, its refractive index

lies in between 1.9 and 2.0. Now SnOz thin films have become an

integral part of modern electronic technology. There are various

methods such as spray pyrolysis, electron beam evaporation, chemical

vapour deposition, magnetron sputtering and the Pechini method, etc.,

for the preparation of doped or undoped SnOz films. The SnO2 films are

n-type semiconductors with a direct optical band gap of about 3.874.3
eV (S-S). The valence band is closed shell of o*yg.r, 252, 2P6 state

mixed with some Sn states. The structure of the material in its bulk form

is tetragonal rutile with lattice parameters a: b : 4.737 'A and c :
3.816 'A. However in thin film form, depending on the deposition

technique its structure can be polycrystalline or amorphous. The grain

size is typically2O}-400 "A, which is highly dependant on deposition
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technique, temperature, doping level etc. SnO2 films close to
stoichiometric condition have low free carrier concentration and high
resistivity, but non-stoichiometric SnO2 films have high carrier
concentration, conductivity and transparency. This comes about from an
oxygen vacancy in the structure so that the formula for the thin film
material is SnO2-x, where x is the deviation from stoichiometry (2). .In
this work , we have investigated the x-ray diffiaction and FTIR
properties of Sno2 films deposited on to quartz substrates using the
rapid thermal oxidation at different condition such as oxidation
temperature and oxidation time.

MATERIALS AND METHODS
The thermal evaporation system type (Edwards) has been used to

evaporate the high purity (99.9 %). Tin on quartz slides at room
temperature under low pressure (aboutl0-6torr). using a rapid thermal
oxidation (RTo) of Sn film at different oxidation temperature and
oxidation time. ohmic contacts were fabricated by evaporating gg.ggg
purity aluminum wires. A boat of tungsten was used to include the
evaporated source.

RESULTS AND DISCUSSION
a- X-ray diffraction

The crystalinity of the produced material characterized using x-ray
diffraction (xRD). This technique was also employed by other group
give an indication about the grain size and formation material type of
the prepared thin film. The following figures show the XRD patterns for
samples grown at different oxidation temperature and oxidation time.
For Sn films depositing on quartz substrate, one peak could be
recognized in figure (1), the film is single crystalline with a tetragonal
structure according to the ASTM standards where (200) Sn, with lattice
constant of (5.8285) respectively could be recognize, which related to
the formation of tin thin film and such result indicate that no formation
of the oxide film occurs on quartz substrate.
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Figure -l: XRD pattern of Sn thin film deposited on quartz substrate

Figure (2) (a, b), prepared at (373,473 K) oxidation temperature and
constant oxidation time. There is one sharp peak in this pattern at 20
:30.64020 for Sn film correspond to diffraction from (200) plane.
Where no formation of the oxide film and all the lines correspond to a
single crystalline tetragonal Sn phase.

Figure-2: XRD pattern of Sn thin film deposited at (a) T:373 K and (b)
T:473 K, oxidation time (60) sec
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At farther increase in oxidation temperature up to (573,673 K),
figure (3) (a, b). The XRD pattern consists of two sharp peaks at 20:
30.13400 and 20:30.76330 which related to the formation of SnO film
with orthorhombic structure. The intensity of the (101) peak show the
formation of the SnO oxide and a polycrystalline in nature.

Figure -3: XRD pattem of Sn thin film oxidation at (a) T :573 K and (b)
T:673 K, oxidation time 60 sec

Figure (4) (a, b) give the XRD pattem for sample prepared at (773,
873 K), where four peak could be recognized corresponding to the
diffraction from (101) at 20:33.84360 and 20: 34.08960 respectively
which related to the formation of SnOz.The XRD pattern at the
oxidation time of 60 sec and increasing temperature about 973 K are

shown in figure (5), we can recognize that the peaks appear at
2O:26.n970 and20:34.06580 in the spectra of the SnO2 corresponding
to the reflection from the planes ( I 10) and ( 1 0l ), the intensities of this
peaks increasing with increases of oxidation temperature can be
attributed to the improvement in the crystallinity at higher temperature.
This improvement in the structural order can also be attributed to the
increase in the film density, which results in demonstrated of ( I 01 )
SnO2 peak rather than author peak.
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Figure… 4:XRD pattem of Sn thin fllm o対 dation at(a)T=773 K and(b)

T=873 K at oxidation time 60 sec
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Figure -5: XRD pattern of Sn thin film oxidation atT:973 K at
oxidation time 60 sec

li

t轟

ヽ

１一゙１

，Ｆ

醐

93



Bending Strength of Fibers - Hydroquinone Resin aorror,l.ur,_ 
, Bahjat and Ali

Figure (6) (a, b, c) show the diffraction pattern for samples prepared
at different oxidation time. At 90 sec oxidation time figure (a) show that
the structures of films are clearly improved where a significant increase
in peak intensity at (l0l) plane. This indicates the formation of nearly
stoichometry SnO2 films. The intensities of these peaks reduced with
increasing oxidation time up to (120 sec) as shown in figure (b, c).

The results below ensure that the optimum value of oxidation
temperature is 873 K and oxidation time is 90 sec. The deviation in
XRD peak of the film with respect to the standard ASTM data is
affributed to the mechanical micro stress produced by different
recourses like impurities, defects and vacancies reside in the film
structure. Results at higher oxidation time about (140 sec) and at same

oxidation temperature is shown in figure (c), we can recognize that
peaks appear at20:33.98130 in the spectra of SnO2 film corresponding
to the reflection from (101) plane. The presences of sharp peak (in all
deprogram) indicate that all films are polycrystalline in nature and
inacordance with data reported in literature. These results are similar to
that obtained by other workers (9-10). Table (1) shows the FWHM of
the XRD and gives the value of the estimated grain size for the prepared
films at different growth conditions. It appears clearly from the results
that the enhancement the film morphology and smoothness with
increasing the oxidation time up to (90 sec, 873 K). Here we can
recognize the reduction in the FWHM reflect in the grain size. The
dislocation density and the micro strain increased with increase

oxidation temperature at oxidation time 60 sec and observed decrease

the dislocation density and the micro strain at optimum condition
(90 sec, 873 K) (l l).
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The following figures show the FTIR spectra of both Sn films
deposited on quartz substrate and SnO2 films prepare at different
oxidation temperature and time.

Figure (7) shows the absorption peak around (216.01-3980.80) cm-l
spectra which is related to the Sn metal atoms. These insure the
deposition ofpure metal thin film on quartz substrate.

At different oxidation temperature (373-973 K) and constant
oxidation time of60 sec, we can recognize the change in the oxidation
film composition as shown in figure (8) (a, b), we can recognize that all
the absorption peaks which related to the Sn metal atoms.

At higher oxidation temperature of 573 K at the same oxidation time
figure (8) (c) rve can observed the absorption spectra at (725.18,671.18,
401.17 , and 277 .73) cm-r which are related to the formation of tin oxide
molecules. Beside that, the presences of the absorption peak which
related to Sn atom that still un oxidized. An increasing the formation
ability of the tin oxide molecule could be recognize obviously by
increasing the oxidation temperature to 673 K figure (8) (d) where
(178.r0, 1743.53, t450.37, 979.77, 709.76, 694.33, 385.74) cm-'
absorption peak could be found that belong to the formation of the tin
oxide molecule. Figure (8) (e) gives the FTIR results for films prepared
at oxidation temperature of 773 K, we can recognize that the peak
related the tin oxide is eliminated to three peaks at (1751.24, 1681.81,
943.91) cm''. At oxidation temperature of (873 and973 K) figure (8) (l
g) absorption spectra related to Sn atom is clearly disappeared while
that found at (879.48.,686.61, 370.31,308.59, 300.87, 208.30) cm'' is
related to the formation of tin oxide molecules. For the case of the tin
oxide formation, the mean kinetic energy of the Sn atoms decrease
through collision with oxygen, formation of (O.2) ions (through
energetic change reaction of Sn with Oz molecules) so chemical
bonding like (Sn-O) vibrational and O-Sn-O stretching modes are
formed respectively (12). This could be recognize by the FTIR obtain
result shown in the given figure. By increasing the oxidation time up to
90 sec figure (9) the peak at (686.61and316.30) cm-' are related to the
formation of tin oxide molecule. In all above result we can recognize
peak at (331.73, 408.88, 432.03, 486.03, 609.46, 648.04, 740.61,
810.05, 864.05, 887.19, 941.20, 972.06, 1010.63, 1110.92, t172.64,
1211.21, 1311.50, 1350.08, t4t9.sr, 1720.39, 1735.81, 1905.54,
1951.83, 12005.83) cm-r is related to quartz substrate.
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Figure -7: FTIR spectrum of Sn thin film deposited on quartz substrate
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of Sn thin film prepared at oxidation
K and oxidation time F60 sec constant

Figure -8: (c) FTIR
temperature T:573
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Figure -8: (d) FTIR spectrum of SnO films prepared at oxidation
temperature T:673 K and oxidation time t:60 sec constant
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Figure -8: (e) FTIR spectrum of SnOz films prepared at oxidation
temperatureT:773 K and oxidation time F60 sec constant
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Figure -9: FTIR spectrum of SnOz films prepared at oxidation
temperature T:873 K and oxidation time t:90 sec

SnO2 films have been successfully prepared on quartz substrates at

oxidation temperature 600 oC and oxidation time 90 sec by rapid
thermal oxidation. SnO2 film started to crystallize above 673 K and
preferentially oriented in the (l0l) direction as the oxidation
temperature increased to 873 and oxidation time 90 sec. The (Sn-O)

vibrational and O-Sn-O phase's formations were identified from the

FTIR results.
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ABSTRACT
Proton beam therapy is unique because it allows for minimal scattering as particulate

beam pass through tissue and deposing ionizing energy at precise depth i.e. Bragg peak. This
study is aimed to investigate the limitations and pitfalls in clinical application of Bragg peak
in theoretical model of human breast tumor. The Microsoft; "The Stopping and Range of
Ions in Matter (SRIM)" version 1998, and 2003 was used. A model of breast tumor was
designed and the projection of irradiated ions (hydrogen or carbon) crossed multi-layers
including skin, adipose tissue, normal and abnormal breast tissues of different densities. The
results showed that the stopping power of carbon ions was higher than coresponding
hydrogen ions and proportionally increased with tissue density. The longitudinal range was
directly correlated with acceleration potential energy for both hydrogen and carbon ions. The
straggling ofthe hydrogen ions and to lesser extent the carbon ions tended to be declined, for
each accelerated potential, with increment in density of breast tissue. The energy loss was
higher with carbon ions compared with hydrogen ions. Irradiation with hydrogen or carbon
ions resulted in breast tissue damage which was proportionally related to the accelerated
potentials and inversely with target density. The damaging effect of carbon ions was inferior
to that of hydrogen ions. It concludes that typical Bragg's peak can be achieved when the

density of iruadiated tissue , the localization of abnormal tissue , the type of ions radiation
and the acceleration potentials are taken collectively in consideration.
Key words: Breast tumor, Bragg peak

INTRODUCTION
The concept of proton therapy was first developed by, the father of proton

therapy, Dr. Robert Rathbun Wilson in 1946 (1). In 1954, the university of
Berkeley began using proton technology after the construction of a cyclotron to
treat cancer patient. In the United States there are few facilities offering proton
therapy. The therapeutic use of protons (or helium ions) is produced by an

accelerator; cyclotron, synchrotron, synchrocyclotron or linear (2). This type of
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radiation is unique because it allows for minimal scattering as particulate beam
pass through tissue and deposing ionizing energy at precise depth i.e. Bragg
peak, which was described by William Bragg over 100 years (3,4). The heavy
particles appear to continuously slow down gradually losing their energy along
an unaltered linear path. Protons pass near orbiting electrons pulling them out
of their orbits causing ionization (5). These processes end with the heating of
the absorber (i.e. the target) through atom and of the molecule. The real
advantages of proton therapy could not be realized until imaging systems;
computerized tomography, magnetic resonance image, positron emission
tomography were invented that could precisely located the tumor lesion (6).

The exact depth to which protons penetrate, and at which the Bragg peak

occurs, is dependent on the energy of the proton beam. This energy can be very
precisely controlled the place of the Bragg peak within a tumor or other tissue
that are targeted to receive the radiation dose. The energy is inversely
proportioned with stopping power. The other influencing factors include the
electron mass, the charge and the target density. The electron is much faster
than the alpha particles due to its smaller mass, therefore, the electron has less

time to spread near orbital electrons. This reduces the effect of Coulomb
interactions (hence stopping power) and increase range. The more charge or
density, the more stopping power and the lower range. Protons have physical
advantages over gamma rays and X-rays when it comes to sparing normal tissue
and to treat irregular shaped lesions with awkward configurations near critical
structures (7). The use of proton beam radiation therapy (PBRT) has been
studied most extensively in terms of clinical effectiveness and safety for the
treatment of uveal (ocular) melanoma, pituitary adenoma, and intracranial
arterio-venous malformation where open surgery is not an option and
conventional radiation therapy may not be appropriate (8,9). Also it is indicated
for carcinoma of prostate, head and neck tumors etc.. (10,1l).

This study is aimed to demonstrate the limitations and pitfalls in clinical
application of Bragg peak in theoretical model of human breast tumor if the
management of breast cancer is carried on by proton beams (hydrogen or
carbon ions).

MATERIALS AND METHODS
This study was conducted in Department of PhysiologyAvledical Physics in

cooperation with Department of Pharmacology, College of Medicine, Al-
Mustansiriya University in Baghdad, Iraq during 2009. The Microsoft "The
Stopping and Range of Ions in Matter (SRIM)" version 1998, and 2003 was
used. A model of breast tumor located 27 mm from the skin was persumed.
Therefore, projection of protons passed through skin (presumed as normal
healthy skin of 2mm), subcutaneous and mammary adipose tissues (presumed 5

mm) and the pre-tumor healthy mammary tissues of 20 mm. The specifications
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of each layer and the breast tumors of different densities were seen in table l.

The effectiveness of proton bean■ therapy was studied using flxed localization

of tumors but differed in their densities(1.5,2.O and 2.53/Cm3)irradiated by

acceleration potential of 60,70,80 and 90 MeV.The following variables were

considered in assessment the effectiveness and the hazard ofproton:

a.Hydrogen ion(l amu)prdected tO the target tissue at O angle i.e.
perpendicular to the tumor.

b. The translnitted ions,scattered ions, the range and the straggle of ions in

longitudinal(X)lateral(Y),radial(z)praections.

c.Vacancy/ion,

d.Percent ofenergy loss in ion ionization

e.A syrninetrical distribution ofenergy losses ofparticles ioe.straggling

f Phonens

g.Ion effective charge,fractional effective charge,vacancies energy loss and

‐       energy loss(eVA)for 25000 electrons were considered in assessment ofproton

beam therapy。

In another series of experirnents , the carbon ions(fOr loo00 electrons)

instead of hydrogen ions are del市 ered at acceleration potential of 600,700,800

and 900 MeV to the breasttissue ofO。 99g/cm3 denSity.

The stopping power(S)iS given by:

S=… dE/dx

The quantity of S(kev/μ )is referred to specific energy loss

E:charged particle kinetic energy

―dE:the energy increment lost in inflnitesimal material thickness(dx)

The speciflc energy loss is expressed by Bethe‐ Bloch formula(12,13)。

For heavy charged particle:

ごF  4πぼ1‐ご
g

~蔚 "%r・ Nβ

,                                                          Where

B=Z〕n聖畿1土」n(1-勤―躍
With the fb■ owing deflnitions:

V velocity of the charged particle
ze charge of the charged particle
N number density of absorber atoms
Z atomic number of absorber atoms
m electron rest mass

e electron charge
I A parameter, treated as experimentally determined, representing

average

excitation and ionization potential
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B is known as the stopping number (atomic number scaled for
stopping)

Bethe-Bloch formula for electrons :

-dVdx: 12nea / m.ur; NB
B:Z[rn #:fr - ttnz) (3r.1:rF-- I - f.]- r- B' - t (t- \,t.f--):]

Where B: itc

The total stopping power for electron can be given as a combination of
collisional (inelastic collision with atomic electrons) and radiative (inelastic
collision with nucleous) types of interaction; (Bremsstrahlung)

[dE/dx] total: [dEidx]collision + [dE/dx] radiative
For heavy particles, orbital electron interactions are only considered since the
probability of nuclear interaction resulting in energy loss is much smaller.

/dF\ ilrzir+ile': f ., ir +\- \-'-'l r: -rr1r3oi q- tnffi - il
The percent of the energy loss goes to emitted rays is expressed by:

rfl rrllltotar = EZt tooo

where E is in MeV, where Z is the atomic number of the absorber.

The range of a charged particle can be derived from stopping power formula:

R =oldr("*\ =ofdE d* = -",--)-r, =':dEi t,dE idyd, ds
The summal distance elements as kinetic energy goes from E down to 0 is

the total distance along the incident direction, or the range.
The lattice binding energy was 1.5 eV while the surface binding energy was 4.0
eV The displacement enerry for each atom ; H (hydrogen), C (carbon), N
(nitrogen), O (oxygen), Na (sodium), Mg (magnesium), P (phosphorus), S

(sulphur), Cl (chloride), K (potassium), or Ca (calcium) or was l5 eV. The total
target vacancies are depended on the accelerated potential and their energy loss
was calculated by: Total target vacancies x binding energy (i.e. 1.5 eV). The
Microsoft "The Stopping and Range of Ions in Maffer (SzuM)" version 1998,
and2003 calculate the above variables and the lay out computerized data were
obtained. Microsoft Excel 2003 was used for calculations and figures plotting.
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RESULTS AND DISCUSSION
Figure I shows the stopping power of hydrogen ions in the skin and adipose

tissue which differed from the stopping power of carbon ions. At the
acceleration potential of 14 MeV, the stopping power of hydrogen at the distal
end of the skin i.e. 2mm was 3.832 keV/p while the stopping power of carbon
ions was 927.4 keV/p at longitudinal range of 5.61;.r with acceleration potential
of 4 MeV. Comparative results were obtained with adipose tissue. The stopping
powers of hydrogen ions were 2.513 and 2.324 keV/p for longitudinal ranges
4.39 and 5.21 mm at acceleration potentials of 20 and 22 MeV respectively.
Again the stopping power of carbon ions was higher than corresponding
hydrogen ions. It was 858.7 kev/ions at longitudinal range of 4.02p with
acceleration potential of 2.4 MeV.

In the breast tissue the stopping power of carbon ions were increased with
increasing breast tissue density. It amounted 87.83, 1337, 1795, and 2244
kev/ion for breast tissue density of 0.99, 1.5,2.0 and 2.5 glcm3 respectively

[Fig.2].The stopping powers of hydrogen ions were 1.091 , 1.653, 2.204 and
2.587 for corresponding breast mass density [Fig.2]. The longitudinal range was
directly correlated with acceleration potential energy for both hydrogen and
carbon ions but the depth tissue penetration was so lesser with carbon ions
compared with than that observed with hydrogen ions [Fig 3]. From figure 3,
the calculated energy for 1 micron and 1000 micron tissue penetration was
28.57 MeV and 32.50 MeV for carbon and hydrogen ions respectively. The
interesting observation is the ability of hydrogen ions to deposit their energies
in abnormal breast tissue (i.e. of different densities) that embedded in normal
breast tissues with minimal effect of radiation to the normal breast tissue I Fig a
A]. The energy deposited by carbon ions were superficial i.e. the Bragg's peak
of abnormal breast tissue was shifted down to the normal breast tissue [Fig aB].

The straggling of hydrogen ions whether longitudinal, radial, or lateral
tended to be declined, for each accelerated potential, with increment in density
of breast tissue [Tables 2-5], while the ion straggling was proportionally
increased with increasing accelerated potential for each density [Tables 2-5].

The same finding was observed with carbon ions but to a lesser degree than
that observed with hydrogen ions [Table 6]. For example the longitudinal
straggling of hydrogen ion at 60 MeV acceleration potential was 1.269%
(386p/30.4 mm) compared with 0.32 (27.4 pl7.48mm) at 600 MeV acceleration
potential for carbon ions. The vacancies of the target was not differed for each

accelerated potential when the tissue density was changed. In each breast tissue

with specific density the vacancies were proportionally increased with high
accelerated energy [Tables 2-6]. Table 7 shows the total energy loss in respect

to the target vacancies. Taking in consideration the magnitude of accelerated

potential and the counted electrons, the energy loss was higher with carbon ions
compared with hydrogen ions. The shape of Bragg's peaks were statistically
determined by the skewness and the kurtosis. Therefore, it is expected to find

‐
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several shapes according to the results of skewness and kurtosis listed in
Tables2-6.

The electron stopping power of irradiated hydrogen to each atom of breast
tissue was higher than that irradiated with carbon ions at all studied accelerated
energies [Tables 8 and 9] while the picture is reversed with the nuclear stopping
power. Moreover the ion effective charge as well as the fractional effective
charge remained constant at different accelerated potentials with carbon ions
but they fluctuated with hydrogen ions [Tables 8 & 9]. From the above data,
the damaged breast tissue volume or mass were calculated. Table l0 shows that
irradiation with hydrogen or carbon ions resulted in breast tissue damage which
was proportionally related to the accelerated potentials and inversely with target
density. The damaging effect of carbon ions was inferior to that of hydrogen
ions.

The results of this study demonstrate that both hydrogen and carbon ions
radiation produce ionization density in the Bragg region but their behaviors are

differed. For the treatment purposes the position of Bragg peak needs to be
spread out to cover the tumor volume and the production of such a spread out
Bragg peak results in a build up in the spread out Bragg peak relative to the
plateau (14). In this work the spread out Bragg peak is well demonstrated with
hydrogen ions compared with carbon ions radiation (15). The width of Bragg
peak for hydrogen and carbon ions in human tissues was less than the typical
width of 8 mm for 177 MeV proton beam. In this study the Bragg curve of
carbon ions radiation is differed from that of hydrogen ions radiation because

carbon ions distribute in a considerably wider region beyond the Bragg-peak
due to its strong penetrability (16). The scaffer events as a result of energy lost
through proton interaction with the nucleus rather than with atomic electrons
were well demonstrated with the hydrogen ions radiation (17). These scatters
events cause the proton's path to deviate from a straight line, and a lateral fall of
5-8 mm at l0 cm depth was known. The lateral and radial scaffers reported in
this study are much lower than reported by others (18). The width penetration
of hydrogen ions radiation is increased with increasing the acceleration
potentials i.e. radiation energy for fixed tissue density and it decreased as the
tissue density is increased (19) . It is well known that women with a tumor size
more than I cm were more likely to have dense breast in mammography
compared with a tumor size less than I cm (20, 21). Therefore, it is necessary to
use high acceleration potential for highly dense breast tissue (i.e. large tumor
volume) in order to achieve the full blown Bragg peak. The differences in the
skewness and kurtosis of Bragg peaks reflected on the deposition of ionized
energy on the tissue as well as it gives a clue for the harmful effect of radiation
on the normal tissue. The stopping power of hydrogen ions targeting the atoms
in breast tissue is differed from that of carbon ion radiation in respect to the
electrons or nuclear stopping power. This observation can explained the
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multiple scatters that demonstrated in this study. The fact that the range
straggling and multiple scattering are reduced from hydrogen to carbon
increases the possibility to accurately deposit only the high linear energy
transfer component in the tumor with negligible dose to organs at risk (22). The
calculated volume and mass of damaged breast tissue pointed out that the
carbon ion radiation is more suitable for superficial and tiny abnormal breast
tissue with negligible effect on the normal tissue while the hydrogen ions
radiation is suitable for large, deep seated tumors with less acceleration
potentials. The relative biological effectiveness of the carbon ions dose

(calculated as the ratio of uoco to proton doses which resulted in the same level
of cell survival) deposited in tumor is higher than that reported with hydrogen
ions but it carried a potential risk of later onset of secondary cancers (23-25).In
this work the relative biological effectiveness of carbon ions is not achieved to
the standard of the National Institute of Radiological Sciences which equivalent

- to 3 at a depth where the dose averaged is 80 keV/micron because the
accelerated potentials that are used in this work are less (26). The rational for
proton beams for breast tumor results in unparalleled homogeneous dose

distributions within complex target volumes, while simultaneously sparing

neighboring organs (27). The findings of this study confirmed the advantages

of proton therapy for tiny tumors and metastases. It concludes that typical
Bragg's peak can be achieved when the densif of irradiated tissue , the

localization of abnormal tissue , the type of ions radiation and the acceleration
potentials are taken collectively in considerations.
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Table - l: Specification of target layers exposed to protons

Tissue Atomic percent
(mass percent)

Layer

width

fA)

Density
glcm3

(atom/cm3)

H C N O Na S Cl K P

Skin 2x10′ 1.09
(10.56x1022)

61.7

(10)

12.9

(25)

2.04

(4.6)

23.1

(59.4)

5.4

(0.199)

5.8

(0.299)

5.3

(0.302)

1.6

(0.100)

Adipose
tissue

5x10′ 0.92
( I 0.35x t022)

63.4

(H.9)

28.4

(63.8)

0.305

(0.801)

7.77

(23.2)

1.19

(5.15)

1.79

0.119

Breast

density

(0.99

2たm3)

2x10° 0.99
( 10.39x 1022)

61.9

(10.8)

24.l

(50.6)

0.941

(2.29)

12.8

(35.7)

５

＞

２

１

・

０

０
．

０

＜

0.O18

(0.1)

0.O16

(9.89)

0.019

(0.102)

Breast
density
(t.5
s/cm3)

2x10° 1.5

(15.75x1022)
61.9

(10.8)

24.1

(50.6)

0.941

(2.29)

12.8

(35.7)

0.025

(0.1)

0.018

(0.1)

0.016

(9.89)

0.019

(0.102)

Breast
density
(2.0
s/cml)

2x10・ 2.0
(21 .0x1022)

61.9

(10.8)

24.l

(50.6)

0.941

(2.29)

12.8

(35.7)

0.025

(0.1)

0.O18

(0.1)

0.016

(9.89)

0.O19

(0.102)

Breast
density
(2.s
s/cm3)

2x10・ 2.5
(26.25x1022)

61.9

(10.8)

24.l

(50.6)

0.941

(2.29)

12.8

(35。 7)

0.025

(0.I)

0.O18

(0.l)

0.O16

(9.89)

0.019

(0.102)

A: Armstrong, H: hydrogen, C: carbon, N: nitrogen, O: oxygen, Na: sodium, S: sulphur,
Cl: chloride, K: potassium, P: phosphorus
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(11;;魯:ギ,itil鍵見‖lat:ξl:li::lilli翼11.generated by hydrogen ions in breast tissue

Table -3: The individual data of Bragg's peak generated by hydrogen ions in breast
tissue (1.5glcm3) at different accelerition poteitial.

Lonsitudinal Lateral Radial Ionization Vaccancies Phonens
Breast
tissue

Range
(straeelins)

Range
(straselins)

Range
(strassline)

Vaccancy
./ ion

Ions
(recoil)

Ions
(recoil)

Ions
(recoil)

Density

(0.99g/cm3)
60 MeV 30.4nlln

(386μ )

395μ

(575 Lt)

621μ

(51l μ)

228.9 99.96

(0.02)

０

０

0

(0.02)

70 NIlcV 40.2nlln

(477μ )

514μ

(712μ )

814μ

(657μ )

258.9 99.96 ０

０

0

(0.02)

80 MeV

90ヽ4ev

51.Omm

(7181t)

63mm
(77211)

663μ

(lmm)

81211

(1.16mm)

1.04mm

(949μ )

1.26mm

(1.04mm)

285.9

3H.7

99。96

(0.02)

99.96

(0.02)

０

０

　

　

０

０

0

(0.02)

0

(0.02)

Long. Lateral Radial Ionization Vaccancies Phonens
Breast
tissue

Range
(straselins)

Range
(straeslins)

Range
(strassline)

Vaccancy./ion Ions
(recoil)

Ions
(recoil)

Ions
(recoil)

Density

(1.5g/cm3)
60 MeV

26mm
(286μ )

308μ

(479μ )

485μ

(463μ )

230.5 99.96

(0.02)

０

０

0

(0.02)

70 MeV 32.4nll■

(32711)

373μ

(5321t)

58911

(478μ )

259 99.96 ０

０

0

(0.02)

80 Mcヽ″ 40.8nll■

(605 μ)

497μ

(727μ )

779μ

(67411)

283.9 99。 96

(0.02)

０

０

0

(0.02)

90 Mev 40.lmm

(6721t)

715μ

(9891t)

14.6mm

(6.41mm)

302.5 99.96

(0.02)

０

０

0

(0.01)
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Table‐4:The individual data ofBragg's peak generated by hydrogen ions in breasttissue
/^ _7____3、 _. 」:rr______. ____1___■ 1__^ _́_■ ――̂■1_1
2 ycrn') at different acceleration al.

Long. Lateral Radial lonizatlon vaccancles phonens

Mammary
sland

Range
(strae.)

Range
(stras.)

Range
(stras.)

Vac./ion Ions
(recoil)

Ions
(recoil)

Ions
(recoil)

Skewness kurtosis

Density

(2g/cm3)
60 MeV

23.8nlin

(220μ )

264μ

(421μ )

416μ

(415μ )

231.4 99.96

(0.02)

０

０

0

(0.02)

-14.2859 607.136

70 MeV 28.7min

(245μ )

305μ

(439μ )

480μ

(393μ )

259。 7 99.96 ０

０

0

(0.02)

‐4.4113 132.549

80 MeV 34.lmm

(299μ )

366μ

(545μ ) 572μ

(491 Ll)

285。9 99.96

(0.02)

０

０

0

(0.02)

-2.0846 39.7743

90 Mev 35.5min

(288μ )

356μ

(514μ )

564μ

(473μ )

313.4
・
９６
②

９９
０

０

０

0

(0。 Ol)

1.5526 25.5295

Table -5: The individual data of Bragg's peak generated by hydrogen ions in breast tissue

(2. 5 gl cm3) at di fferent ac ce I erati on potent ial.

Long. Lateral Radial ionization vaccancles phonens

Mammary
21and

Range
(strae.)

Range
(stras.)

Range
(stras.)

Vac./ion Ions
(recoil)

lons
(recoil)

Ions
(recoil)

Skervness kurtosis

撻‰ぅ
60 MeV 22.6mm

(182μ)

238μ

(385μ )

375μ

(387μ )

231.9 99.96

(0.02)

０

０

0

(0.02)

‐16.7621 775.1576

70 MeV 26.4min

(196μ )

264μ

(380μ )

410μ

(344μ )

260.3 99.96
０

０

0

(0.02)

-4.4113 133.1514

80 MeV 30.7nlm

(237μ )

307μ

(451μ )

481μ

(402μ )

286.2 99.96

(0.02)

０

０

0

(0.02)

1.7378 33.0656

90 Mev 35.5nll■

(731μ )

506μ

(723μ)

794μ

(677μ )

308.2 99.96

(0.02)

０

０

0

(0.01)

-2.3901 50.1785

つ
４
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Table -6: The individual data of Bragg's peak generated by carbon ions in breast tissue
(0 .99 gl cm3; at different acce leration potential.-

Table- 7: the calculated energy loss of total target (breast tissue 0.99 glcm3
density) vacancies /ion irradiated with hydrogen ions (total electrons 25000) or
carbon ions (total electrons 10000).

Energy loss with

hydrogen lons

(keV)

Energy loss with

carbon lons

(keV)
Dcnsity

(0.99g/crn3)

60 MeV
343.35

70 Meヽ″ 388.35

80 Mcヽ″ 428.85

90 Mcv 467.55

Dcnsity

(0。99g/cm3)

600 MeV
4378.5

700 MeV 4837.95

800 MeV 5310

900 MeV 5701.5

‐

（
”

"

Long. Lateral Radial ionization ｎｖａｃ

・ｌｅｓ

phonens

Mammary
gland

Range
(strae.)

Range
(stras.)

Range
(strae.)

Vac./ion Ions
(recoils)

Ions
(recoils)

Ions
(recoils)

Skewnes
s

kurtosis

Density

(0.99g/cm3)

600 MeV

700 MeV

800 ⅣfeV

900 Mev

7.48■lm

(27.4μ )

9,83mm

(70μ )

13mm
(47.lμ )

15.3mm

(80.6μ )

31.8μ

(26μ )

40.2μ

(58.8μ )

53.5μ

(79.lμ )

60.8μ

(85μ )

49.9μ

(40μ )

63.2μ

(53.9μ )

83.2μ

(67.2μ )

95.lμ

(74.5μ )

2912.9

3225.3

3540

3801

99.94

(0.03)

99.94

(0.03)

99.95

(0.03)

99.94

(0.04)

０

０

　
　

　

０

０

　
　

　

０

０

　
　

　

０

０

0

(0.03)

0

(0.02)

0

(0.02)

0

(0.02)

‐4.7695

-67.2618

‐0.929

‐27.5539

130.6926

5877.178

13.0216

1407.1163

li3
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Table-8: The stopping power of hydrogen ions targeted each atom in breast tissue
at different accelerated potentials

Energy

(kCV)

Ion Target Stopping

Electron

(keV/μ )

Stopping

Nuclear

(keV/μ )

Stopping

total

(keV/μ)

Ion
effective
charse

Fractional
effective
charge

60000 H H 2.563x10) 1.231x10~4 2.563x10' %1249.885 %1239.965

C 6.780x10) 8.785x10~・ 6.780x10D %557.293 %552.8697

N 2.647x10D 3.946x10‐
4

2.647x10) 519.110 %514.9903

O 3.221x10' 5.423x10→ 3.221x10) 0/0490.359 0/0486.4674

S 2.331x10D 7.306x104 2.331x10' %362.689 %359。8104

CI 1.932x10' 6.144x10‐
4

1.932x10) %350.420 %347.6390

Na 1.525x10D 3.275x10→ 1.525x10) 0/0428.981 %425.5765

K 7.980x104 2.840x10→ 7.980x104 %334.263 %331.6099

P 3.060x10) l.539x10~' 3.060x10' %274.663 %272.4835

70000 H H 2.990x10D 1.064x104 2.990x10' %1434。 355 %1422.970

C 7.910x 0) 7.629x10→ 7.910x10) %639.507 %634.4317

N 3.088x 0' 3.428x104 3.088x10' %595.480 %590.7541

O 3.758x 0) 4.711x10v 3.758x OD %562.492 %558.0275

S 2.720x 0) 6.354x10 2.720x 0) 0/0415.495 0/0412.1970

CI 2.254x 0' 5。343x10 2.254x10' 0/0401.668 %398.4798

Na 1.779x 0' 2.845x104 1.779x10' 0/0492.161 0/0488.2552

K 9.310x 04 2.471x10‐・ 9.310x104 %383.014 %379。9743

P 3.570x OD 1.340x10‐ 3.570x 0) %314.459 %311.9632

80000 H H 3.417x OD 9.438x 0 3.417x OD %1615.052 %1602。 2342

C 9.040x 0) 3.034x10~4 9.040x 0) %719.880 %714.1668

N 3.529x 0つ 3.034x104 3.529x 0' %670.151 %664.8323

O 4.294x10' 4.170x104 4.294x 0' %633.002 %627.9781

S 3.108x OD 5.628x10→ 3.108x 0)
0/0467.107 0/0463.3998

CI 2.576x OD 4.734x104 2.576x 0) 0/0451.736 0/0463.3998

Na 2.033x 0' 2.520x104 2.033x10コ %553.867 %549。4716

K 1.064x 0) 2.189x10‐
4

1.064x 0°
0/0430.647 0/0427.2295

P 4.080x 0) 1.188x10 4.080x OD %353.308 %350.5037

90000 H H 3.844x10' 8.463x 0 3.844x10' %1792.253 0/O1778.0286

C l.017x10° 6.060x 0‐
・ 1.017x10° %798.550 %792.2123

N 3.970x10D 2.723x104 3.970x10) %743.250 %737.3511

O 4.831x10つ 3.744x10‐
‐
・ 4.831x10' %702.012 %696.4403

S 3.497x10' 5.057x 0‐
4

3.497x10' 0/0517.615 513.5071

Cl 2.898x10D 4.254x ↓
Ｈ^Ｖ 2.898x10) %500,713 0/0496.7392

Na 2.287x10) 2.263x104 2.287x10' 0/0614.212 %609.2589

K 1.197x10D 2.189x10‐ 1.197x10) 0/0477.247 0/0473。4589

P 4.590x10D 1.068x 0~ 4.590x10' %391.282 %388.1767
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Table - 9:The stopping power of carbon ions targeted each atom in breast tissue at
different accelerated potentials

,

Energy

(kCV)

Ion Target Stopping

Elcctron

(keV/μ )

Stopping

Nuclear

(kCV/μ )

Stopping

total

(keV/μ )

Ion
effective
charge

Fractional
effective
charqe

600000 C H 6.782 4.570x 0~´ 6.782 6

C 9.031x 01 3.617x 0~Z 9.031x 0 6
N 4.059x 01 1.634x 0∠ 4.059x 01 6

O 5.536x 01 2.256x 0~Z 5.536x 01 6

S 7.299x 01 3.102x 0‐
Z

7.299x 01 6
CI 6.491x 01 2.615x 0~Z 6.491x 01 6
Na 3.426x 01 1.378x 0 3.426x 01 6
K 2.944x 01 1.212x 0-2 2.944x 01 6
P 1.669x 0∠ 6.643x 0‐

Z
1.669x OZ 6

700000 C H 6 3.969x 0~5 6.004 6
C 7.986x 0 3.143x 0~Z 7.989x10 6
N 3.592x 01 1.420x 0~Z 3.594x10 6
O 4.899x 01 1.960x 0‐

2
4.901x101 6

S 6.479x 01 2.697x 0~Z 6.482x101 6
CI 5.754x 01 2.274x 0~Z 5。 746x Ol 6
Na 3.030x Ol 1.197x 0~Z 3.032x 01 6
K 2.612x 0 1.054x 0~Z 2.613x101 6
P 1.483x OZ 5,781x 0~Z 1.483x101 6

800000 C H 5.401 3.513x 0~」 5.405 6
C 7.188x 0 2.782x 0-2 7.191x101 6
N 3.236x 01 1.257x 0~Z 3.237x101 6
O 4.413x 01 1.735x 0~2 4.415x101 6

S 5.850x 01 2.389x 0~2 5.852x10 6
Cl 5.189x 01 2.014x 0‐

Z
5,191x101 6

Na 2.729x 01 1.060x 0~∠ 3.730x101 6

K 2.357x 01 9.336x 0~5 2.358x101 6
P 1.340x OZ 5.124x 0-2 1.341x10Z 6

900000 C H 4.927 3.154x10~5 4.930 6

C 6.559x10 2.497x10~Z 6.562x10 6

N 2.954x10 1.128x10 2.955x10 6

O 4.029x 01 1.558x10~Z 4.031x10 6
S 5.351x101 2.147x10~Z 5.353x101 6

CI 4.743x101 1.810x10~Z 4.745x101 6

Na 2.491x101 9.523x10~5 2.492x101 6
K 2.155x101 8.389x10~5 2.156x101 6

P 1.227x10Z 4.606x10~∠ 1.228x10Z 6
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Table - 16:Effect of proton beam radiation by hydrogen or carbon ions on the breast tissue volume and mass at different

ol energles lssuc

Density .5ノcm・ Densi"2ゴcm3 Densitv 2.5 elcm"

Hvdrosen ion Carbon ion Hydrogen ion Carbon ion Hydrogen ion Carbon ion

Ｍ

Ｖ

Volume
(cm')

Mass
(e)

Volume
(cm3)

Mass
(s)

Volume
(cml)

Mass
(s)

Volume
(cm3)

Mass
(s)

Volume
(cm3)

Mass
(e)

Volume
(cm3)

Mass
(s)

1 5.087x10‐ 7.631x10… L602x l0-'" 2.4x10‐
1・ 2.147xt0-" 4.295x10~lZ 6.745x10~ 1.349x10~l・ 1.089x l0-'' 2.745x10‐

:Z
3.468x 0‐

: 8.670x l0-"
1.377x10‐

° 2.065x l0-" 1.147x10 1.720x10‐ 5.81 2x I 0-' 1.162x10~・ 4.831x10-'" 9.663x10‐ 2.971x10'" 7.427x10‐
ソ

2.478x 0‐
: 6.196x l0-tr

10 5.674x10‐
′

8.5 t 2x l0-' 4.765x l0-'' 7.148x10~:J 2.395x l0-' 4.79x10‐
′ 2.009x l0-'' 4.018x10‐ 1.226x10'' 3.065x10‐

′
1.029、 0‐

I 2.574x l0-''
20 2.073x10‐

〕 3.llxl0-' 2.899x I 0-'' 4.349x10‐ 8.727x10~° 1.745x10‐ 1.223x10‐
:Z 2.446x t0-" ,1.468x t 0'' 1.117x10‐

p
6.233x 1.558x l0-''
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ABSTRACT

Chitosan was modified through chemical grafted of acrylamide on the Chitosan polymer by free
radical copolymerization in the presence of potassium persulfate as initiator. Various of grafting
percentages have been obtained by changing the concentration of monomer (acrylamide). The
percentage of grafting increases with the increasing of monomer concentration. The prepared
polymers have been characterized by IR spectroscopy to identify the structure of the grafted
polymer. The gelation of modified polymers (acrylamide grafted chitosan) according to the
equilibrium swelling degree has been investigated in two different media (distilled water and n-
saline). Acrylamide grafted chitosan shows high uptake of water, suggests its hydrophilicity. In
vitro controlled release of vitamin (C) from hydrogel of prepared polymers was studied in two
different media (distilled water and n-saline) using ultra violate absorption to follow quantities
released at different times. The concentrations of vitamin (C) released increased gradually and
then attain affixed value.

INTRODUCTION
chitosan (poly -0 - (l+a) - 2 - deoxy - D- glucose) is a biocompatible,
biodegradable, non toxic and antithromboginic polymer (1,2). These properties
made Chitosan widely applicable in the pharmaceutical and biomedical fields for
controlled release of drugs, wound management and space filling implants (3 - 5).
Chemical modification of chitosan is important for the production of bio functional
materials with wide practical applications in many areas. Among various methods,
graft copolymerization is most attractive because it is a useful technique for
modi$ring the chemical and physical properties of natural polymers. Grafting of
chitosan is a common way to improve its properties such as increasing chelating
donors (6), complexation properties (7) and enhancing the adsorption properties
(8). In this work we have focused on the modification of chitosan via chemical
grafted of acrylamide and study the effect of acrylamide concentration on the graft
copolymerization. Also we have studied the gelation of acrylamide grafted
Chitosan in two different media (distilled water and n-saline) and Controlled
release of Vitamin (C) from acrylamide grafted chitosan hydrogels in two different
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media (distilled water and n-saline) using ultra violate absorption to follow
quantities released at different times.

MATERIALS AND METHODS
All UV measurements were recorded at (R.T.) by using (UV-Vis)
spectrophotometer type Shimadzu, 100. Infrared spectra were recorded as KBr
discs using the (8400) (FTIR) Shimadzu spectrophotometer in the range (4000-
500) cm-l.
n-saline (aqueous solution of sodium chloride ggL) were used as Iraqi local
product. A1l other reagents were commercially available and used without further
purification.

Graft copolymerization of chitosan chitosan with acrylamide

Grafting reactions were carried out in 250m1 polymerization flasks by first
dissolving an exact amount of chitosan in 2o/o acetic acid solution followed by the

addition of a solution of acrylamide. Finally a solution of potassium persulfate was

added as initiator. The polymerization flask was closed and placed in a

thermostated bath at desired temperature for 2hrs (Table l).The reaction product

was precipitated in acetone. The precipitated was filtered off and then dried in

vacuum to constant weight. The dried products were extracted with acetone -
water (volume ratio: 40:60) mixture for 24hrs to remove the homopolymer of
acrylamide.

Swelling measurement

Acrylamide grafted chitosan, was accurately weighed in suitable closed thumb and

placed in stoppered conical flask containing 100m1 distilled water, which was left

in a thermostated cabinet at 3G,t0.loC for 6 days. After every 24hrs. excess water

was poured off from the thumb, the gel is held for 10sec. Then dropped in a
weighing bottle which is covered and weighed. The swelling number was

calculated as follows (9):-

o -w'-wo x loo
wo

where cr, is the percentage swelling number.

W1, is the weight of equilibrium swelled sample.

Ws, is the original weight of the polymer.

This experiment was repeated again by using normal saline instead of distilled

water.

U.V. Quanttative determination of vitamin (C)
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1.76 mg of the pure Vitamin (C) was dissolved in l00ml distilled water. The
maximum absorption wavelength was determined. Different concentrations of
Vitamin (C) were prepared by transferring suitable volume of the mother solution
into 10mL calibrated flask to cover the working range. The absorbance of the
solution at the specific }.n-,u* was measured against the blank. The absorbance was
plotted against concentration to obtain a calibration graph. This experiment was
repeated again by using n-saline instead of distilled water.

Drug release studied
In vitro studies: The release was performed by using acrylamide grafted Chitosan.
0.059 of acrylamide grafted Chitosan was accurately weighed in suitable closed
thumb, and placed in stoppered vial containing 100mL distilled water. The vial
was kept in a thermo stated cabinet at 30+0.loc for 6 days (the time which required
attaining maximum swelling). 1.76 mg of Vitamin C was dispensed in the swelled
polymeric matrix by using horizontal shaker. The elution medium was sampled
and the content of Vitamin (C) in the samples was measured
spectrophotometrically at 265 nm. Sampling was almost carried out every 24 hrs,
and the concentration of Vitamin C release was calculated from the calibration
curve of drug. The above method was repeated again by using normal saline
instead of distilled water.

RESULTS AND DISCUSSIONS
Chitosan was chemically modified by grafting with acrylamide in a homogenous
aqueous phase by using potassium persulfate as initiator. The starting point of this
work was to study the effect of monomer concentration on the grafting of
acrylamide (AA) onto Chitosan. The percentage of grafting was calculated as
follows:

p.G.: wP 
x loo

wA
Where P.G. is the percentage of graftingo/o , Wp is the weight of product ,

Wa is the weight of Acrylamide.

Table -1: Grafting of vinyl monomer to chitosan (Reaction time, 2hrs at 70"C)

Polymers Chitosan
Wt/g

Acrylamide
Wt/g

Acrylamide
Grafted

chitosan Wt/s

percentage of
grafting%o

AGCl 0.8 1.8 0.18 10.0

AGC2 0.8 2.6 0.69 26.54

AGC3 0.8 3.4 1.46 42.94
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Fig -l: Effect of concentration on percentage of gratting

It can be seen from Table (1) and Figure (l) that the percentage of grafting

increases with the increasing of concentratlon.

Spectra of polymers

FTIR spectroscopy was used

spectrum, of Acryl amide
characteristic band at 1660

vibration of amide carbonYl

characterization of prepared polymers. The FTIR
Chitosan (AGC) Figure (2) - C , shows

I , which could be assigned to the stretching

cm 
-' in the spectrum of

in grafted chain. This band is located at 1674

monomer Figure (2) - B. This shifting to lower

and /or intra molecular interactions throughfrequency is may be due to
hydrogen bonding
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Chitosan is a linear cationic biopolymer composed of glucosamine and l/-acetyl-
glucosamine that is only soluble in acidic aqueous solutions and precipitates when

neutralized. However, it was recently discovered that chitosan dissolved in
solutions containing glycerol phosphate was soluble at near neutral pH and

produced a sgbl transition when heated. Understanding this unique

thermogelling system requires improved characterization of the ionization and

solubility behaviors of chitosan (10). Therefore we have modified Chitosan with
monomer containing hydrophilic group. This copolymeric material swell more in

water and contain large amount of water, which is considered to be better for their

biocompatibility for living tissues because the interfacial free energy between

water-swollen gel and the aqueous biological environment is very small and the

inner water provides good permeability to oxygen metal ions, and other

metabolites (11).
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The effect of water and normal saline on the swelling of modified Chitosan (AGC)
have been reported. The process of swelling in aqueous media that is the
interaction energy between aqueous media and chitosan needs to be sufficient to
overcome the hydrogen bonding in the interior of Chitosan granule. The
amorphous regions of the granules are solvated first and the granules swell rapidly,
eventually many times its original size. In hydrophilic matrices consisting of drug
with a water gelling polymer (usually polysaccharide) and in vitro drug release
occurs by a combination of diffusion through the gel and erosion of the matrix. The
proportion of drug released by each mechanism is determined by the properties of
the gel and the solubility of the drug (12). The rate of swelling was the highest in
normal saline and the lowest rate was in distilled water in all polymers. In n-saline
there will be interference between hydrogen bonding and ionic species Na* and Cl-
which shield macromolecular chain and weakens hydrogen bonding. In addition n-
saline will be more under its own osmotic pressure through pushing water from the
aqueous solution of sodium chloride to the matrix, enhancing the extent of swelling
than in the presence of water alone.

U.V. ANALYSIS
Generally, molecules that absorb in the U.V. region at a certain wavelength will

contain suitable chromophor. The spectrum consisting of a plot of absorbance,
percent transmittance, or log of absorbance as a function of wavelength is
automatically obtained using scanning spectro-photometer. The absorptivity or
molar absorptivity of many substances at specified wavelength is listed in various
tables in literature. The U.V. spectrum of Vitamin (C) was determined and the
molar absorpitivity of the drug was calculated.
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Vitamin (C)

A: ebc

1.49=∈ 。lcm.1× 104ヽ4

e : 14900 L/ (mol.cm)

Calibration curye of vitamin (C)

In many but not all cases. Lambert-Beer's low is obeyed during ultraviolet-

visible absorption by polyatomic substances. The most straightforward way to use

Lambert-Beer's low for quantitative analysis is to measure the absorbance of the

sample solution at a wavelength at which the species in solution is known to

absorb radiation. A working curve of Vitamin (C) as a function of concentration is

shown in Figures (6) and (7)

2.0.

250          300          350
Wavelength(■ m)

Fig…6:U.V spectra of Vitamin(C)at different concentrations
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16 -

14 -――

12 '

1  -

000002  000004  000006  000008   00001   000012

Concentratうonsノ M

130

一ヽ）．トト、ぃぃぃヽ、、゙、

/



AL- Mustansiriya J. Sci Vol. 21, No 5,2010

; Fig -7: Calibration curve for the data of Vitamin (C). (The absorbance in I
cm cell at l"max 265 nm).

It is apparent that the slope of the plot should be the product of molar absorptivity
and the cell path length. Because the working curve is linear and goes through the
origin it can be used to determine concentrations from the measured absorption
values (13).

Vitamin (C)
Vitamins are a group of organic nutrients in small quantities for a variety of
biomedical functions and which generally, cannot be synthesized by the body and
must therefore be supplied in the diettr4l.Vitamin C or Ascorbic acid, is the enolic
form of 3-oxo-L-gulofuranolacetone , Scheme (1).

It

Scheme -l: Molecular structure of vitamin (C)

It can be prepared by synthesis from glucose or extracted from plant sources such
as rose hips, blackcurrants or citrus fruit. It is easily oxidized in air. It is essential
for the formation of collagen and intercellular material, bone and teeth and for the
healing of wounds. It helps maintain elasticity of the skin, aid the absorption of
iron and improves resistance to infection. It is used in the treatment of scurvy. Also
it may prevent the occurrence and development of cancer (15). It has an absorption
maximal in distilled water at 265 nm. The same l,.u* was found in normal saline.
After attaining maximum swelling at 30 + 0.loC, vitamin (C) load ( 1.76 mg) was
dispensed and the elution medium was sampled every 24hrs., where absorptions
were measured at 265 nm. The percentage of vitamin (C) released with time from
acrylamide grafted Chitosan hydrogel are graphically represented in Figures (8 )
and (9).
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Fig-8:The percentages ofVitamin(C)release as a function oftime(load 1.76

mg/0.05g AGC) in distilled water medium.

1234567

■me/davs

Fig - 9:The percentages of Vitamin (C) release as a function of time (load 1.76

mg/0.05g AGC) in n-saline medium.

In all examined media the amount of Vitamin (C) release is increased gradually

and then affains equilibrium fixed value at certain concentration. This
concentration depends on the medium in which Vitamin (C) release study was

carried out (distilled water and n-saline). The rate and amount of Vitamin (C)

release are increased with the increasing of grafting percentage. The grafting to an

existing matrix provides a good way to modify matrix properties. Grafting take
place especially in the amorphous parts of the films around crystalline domains and

thus offer a great number of difftrsion paths for the permeating molecules. The

solubility of the penetrant in and its diffusion through the polymer matrix follow
Henry's and Fick's Laws, respectively. Rate of diffusion is explained by Fick's
law:

- J:-DdCm/dx, where
J: flux (g/Cm2 sec).
D: Diffusion coefficient
Cm: concentration of the diffusing material
X: cross-sectional area, crossed by the drug
Release occurs by outflow of drug from the gel and inflow of water to the gel.
Therefore the rate of passage of a permeating species through a polymer matrix is

―●―ACCl

―
ACC2

-ACC3
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governed by its solubility in the polymer and the relationship between the size of
the penetrant molecule and interstices in the polymer.
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ABSTRACT
The airn ofthe present work is synthesis of new phenothiazine derivatives containing

N‐substituted phenothiazine.

To obtain these derivatives,the diphenyl anline was chosen as the starting material,which

was heated for 6hrs with sulfur. In the presence of iodine at 270C° ,it gave the

韓:胤 7i暮
1)hendH厖

he(1)wLh(ChbrOacewl ch10」 dO gave the N10 aceけ l

phenothiazine(2),whiCh Was treated with hydrazine hydrate to give the hydrazinc(3).The

hydraJnc(3)was uSed for syntheSs oftwo types ofheterocychc de」 vadves‐

(a)N10(4-phenyl-1,2,4‐ triazine-3-thiol)phenOthiazine(5).

(b)N10(4-phenyl-1,2,4-triazine-3-ol)phenOthiazinc(11).
Compound(5)was synthesized by the intellllolecular cyclization of thiosemicarbazide

der市 at市e(4),whiCh Was obtained from the reaction of the hydrazide(3)and phenyl
isothiocynate・

Compound(H)Was synthesized in similar manner that used for the preparation of(5),by

using sernicarbazide derivative instead ofthiosernicarbazide derivative.

(c)Alkylation ofN10(4-phenyl-1,2,4-triazin←3■hio)phenOthiazinc(5)uJng different Jkyl

halides(ch10rO propane,bromo butane,ch!oro pentane,benzyl chloride)。

(d)Alkylation of N10(4-phenyl-1,2,4‐ triazine-3-ol)phenOthiazine(11)using different

JkyhJides(Ch10ro propane,bromo butane,chloro pentane,benzyl chloHde)h bagc
condition.
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INTRODUCTION
During the past period phenothiazine and a number of its derivatives have been

reported to posses various biological activities. So the importance of phenothiazine
compounds as drugs have long been recognized(1). The pharmacological activities
of phenothiazine have been attributed to the basic nitrogen of the ring, which
donates electrons to the biological receptors, by a chargetransfer mechanism (2).
Phenothiazines are an important group of neuroleptics used in treatment of
moderate and severe mental and emotional conditions (3). Another types of its
derivatives have been reported as antiseptic, insecticides .In additional to the
biological activities phenothiazine and its derivatives have found numerous
application in other fields, complexes such as methylene blue are well-known as

dyes, bacteriological stains, or redox indicators, to mention a few of their many
applications. They have also been successfully employed as antioxidants in
industrial applications (4). Finally more than 100 compounds are derived from the
fundamental phenothiazine skeleton have been synthesized and pharmacologically
tested in the past four decades (5). Therefore, the present work was directed toward
.synthesis of new derivatives of N-substituted phenothiazine derivatives, which
expected to have possible biological activity.

MATERIALS AND METHODS
Melting points were recorded using Gallen Kamp melting point apparatus and

are uncorrected. Infrared spectra were recorded on a Pye-Unicam SP3-300, and on
(FT-IR) infrared spectrophotometer as KBr disc by AL- Nahrain University.
Chemistry Dept. and by Baghdad Univ., College of Science, Chemistry Dept. Thin
layer chromatography (T.L.C) was performed on aluminum sheets precoated with
silica gelF254.The biological activity were performed by the genetic engineering
and biotechnology for post graduate institute Baghdad university .

General Experimental For The synthesis of New Compounds
Experimental:
l.Stnthesis of Phenothiazine (1).(6)

A mixture of diphenylamine (1.699,0.01 mole) , sulfur (0.6a9,0.02mo1e) and
0.01gm of iodine was heated in a sand bath maintained at 250 -260'C for 6 hrs.
The reaction mixture was cooled and dissolved in hot ethanol; the mixture was
added to water. The formed yellow precipitate was filtered and recrystallized from
ethanol m.p (181-182 "C) yield 70oh puriq of phenothiazine was checked by T.L.C
using chloroform: ethanol (8:2) as eluent.
2. Stnthesis of Nlq( Chloro acetvl ) phenothiazine (2) .

To a solution of phenothiazine (5.8 g, 0.029 mole) in dry benzene 35 mL.
containing triethyl amine (10 drops ) chloro acetyl chloride was gradually added
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with continuous stirring . The mixture was refluxed on water bath for 7hrs. T.L.C
showed that the reaction was complete. The solvent rvas distilled, to give a residue
which was washed with water to remove the acidic impurities .Then the solid was
dissolved in hot ethanol, and was added to water, then the solid product was
filtered. Finally the resulted solid was recrystallized from ethanol m.p. (l l1-113"C)
yield 620/o .

3. Stnthesis of N.u( Acetvl phenothiazine ) Hvdrazine (3X7I
To a solution of (chloro acetyl) lOH phenothiazine (2,7 9,0.01 mole) in

ethanol (50 mL.) hydrazine hydrate (0.329,0.01 mole) was added and the resulting
mixture was refluxed on water -bath for 5hrs. The formed precipitate was filtered
and recrystallized from ethanol to give the hydrazine derivative (10) m.p. (170-
173"C) yield 73o/o.

4. Stnthesis of N& ( Acewlphenothiazine ) Thiosemicarbazide (4X8)
To a solution of Nl0- acetyl phenothiazinehydrazine (0,2819, 0.00lmole) in

absolute ethanol (20 mL.) phenyl isothiocynate (0.1359 , 0.001mole)was added

with continuous stirring and the mixture was refluxed for 3- 4 hrs . The reaction
mixture was cooled and the formed solid was recrystallized from benzene m.p. 160-

rc2ocyield 55o/o.

of Nl。 (4‐ nyl -
N1e (acetyl phenothiazine) thiosemicarbazide (lg, 0,002 mole) was refluxed

with 10% aqueous sodium hydroxide solution (25mL) for 3-4 hrs. the reaction
mixture was filtered , cooled and neutralized by gradual addition with stirring of
10% acetic acid solution . The formed precipitate rvas filtered and recrystallized
from ethanol , m.p. (215-217"C) yield 52%.

6.Stnthesis of Nu(4-phenvl-1.2.5. triazine-3 alkvl thioether phenothiazine(6-

9X10)
To a stirred solution of N16 ( 4- phenyl-1,2,4, -triazine - 3 - thiol )

phenothiazine (0.3889, 0 . 001 mole ) in absolute ethanol ( 5 rn L. ) was added

during 20 min KOH( 0,056gm) rvith stirring. then (0.001 mole) of chloropropane /
chlorobutane / Bromopentane I benzoylchloride rvas added drop wise and the

reaction mixture was refluxed for 4hrs. T.L.C. (benzene: methanol 9:l) showed that
the reaction was complete. The reaction mixture was filtered. cooled and filtrates
were poured on to cold water then the resulting aqueous layer rvas extracted with
chloroform (3 x 10 ml.). The combined chloroform layer was evaporated to give the

desired compound. See table (1)
7. Stnthesis of Nro( Acetyl phenothiazine) semicarbazid (10)

Compound (10) was synthesis by the same method described for the

synthesized of thiosemicarbazide using phenyl isocynate (lml) . m.p (200- 202'C)
yield 55o/o

5。
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8. Stnthesis of N& ( 4- phenyl -1,2.4.triazine- 3-ol ) phenothiozine (11)

Using the same method which was described for the synthesized of 4 -
phenyl -l,2,4,triazine-3- thiol phenothiazine, the derivative 3- hydroxy triazine was

obtained m. p. (212-214'C) yield 46%.

9. Stnthesis of No( 4- phenvl -alkvl -1.2.4-triazine-3-on) phenothiazine (12-15).

Using the same method for the preparation of N16 (4-phenyl 1,2,4-triazine - 3-
alkyl thioether) phenothiazine using compound (11) with alkyl halide see table(4).

RESULTS AND DISCUSSION
N-substituted phenothiazine:

; .",*.:'fT,Ti:;,#ffi1;HH.L1::ffitil:lfd 
phenothiazine is associated with

chloro acetyl chloride in dry benzene was refluxed with 10H-phenothiazine it
gave the corresponding N1s-chloro acetyl phenothiazine (2), IR spectrum showed

strong stretching bands at 1690 and 1670cm-' due to (C:O) .To prepare

heterocyclic compound (triazine), the hydrazine (3) was seen suitable chosen for
this synthetic approach. When the Nro-chloro acetyl phenothiazine was refluxed
with 98% hydrazine hydrate, it gave the expected hydrazine (3)

efrD 1 NH2NH2,,o-iPr--efrD
cocH2cl 

cocH2NHNH2

(2) (3)

"- Structure of compound (3) was confirmed by IR spectroscopy. IR spectrum
v showed a split broad at 3336 and 3200 cm-l which was assigned to the asymmetric

and symmetric stretching bands of NH2 andNH groups, and antherband at 1670

cm-' due to (C:O). The IR spectrum also showed a characteristics aromatic band at

3057cm-1(C-H) , 1600 cm-l (C:C)aromatic and two bands at 1590-1560 cm-r

characteristics of the phenothiazine nuclues .

Refluxing of hydrazide (3) with phenyl isothiocynate in ethanol gave the

thiosemicarb uid" (4). IR spectrum showed stretching band at 32ll cm'l due to
(NH) and 3111 cm-i (amide-l.IH gro,rp), 1630 c--' for (C:O), 1600 cm-' for (C:C)
aromatic. IR spectrum also showed absorption bands at 1546(C:N), 1250 cm-l

//
(C:S) and 1506cm-' corresponding to thioamide II and I for (-i-lrH-; .

Synthesis of New N-Substituted Phenothiazine Derivatives
Suaad, Mohammad and Luma
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Scheme I

(4) with l0% NaOH under refluxing condition
through the loss of H2O giving the desired thio-

of (5) may be visualized by the following
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The titled compound (5)

The reaction of thiosemi
affected intramolecular
triazine derivative (5), the
mechanism:-

G-D
I

- 
x7.c-ry-er,
HN-N/O-S

H
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十H20

+ OH‐

（
●

…CH211illl_Ph

Structure of thiotriazine derivative (5) was confirrned by IR. IR spectrum showed
bands at 3301 cm-r'and 3132 cm-t (NH) and 1606cm-1 {C:X) also at l323cm-1

; (C:S) and at 1450 cm-l coresponding to thioamide I and II (-6-llr-;.
The refluxing of thiotriazine derivative(S) with alkyl halides in the presence

of KOH in ethanol gave thioalkyl(6-9)the alkyl halides were used chloropropane,
chloro butane ,bromo pentane ,benzyl chloride. Compounds (6-9) were obtained

respectively according to the steps out lined in scheme (1). Alkylation of
thiotriazine (5) under basic condition using different alkyl halides gave the thio
ether derivatives (6-8) and N-benzyl derivative (9).

じ
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I
COCH2NHNH2

(3)

Suaad, Mohammad and Luma

only difference from compound (5) was the disappearance (I.IH) and(C:S) at
(3301cm-t andl323 cm-r) respectively with appearance of l400cm-r for the Alkyl
derivative (6-8) also appearance (C-H) aliphatic at2900-2990 cm-r,and -1600 cm-r
for (C:N) see table3 , and appearance (C-H) aromatic at 3050 cm.-r

Refluxing of hydrazide (3) with phenyl isocynate in ethanol gave the
semicarbazide derivative ( 1 0).

G^D Ph-N{=o >qD 
,/.

COCH2NHNHCNHPh

(10)

This compound was characterized by IR spectral data. IR spectrum showed
stretching bands at 3290 and 3210 cm-r (amide NH) groups.Abroad band at 1670
cm-' was appeared and other band at 1620 cm-' rvhich were attributed to amide I
and amide II bands. The IR spectrum also showed characteristic aromatic band at
3020 cm-' andl600 cm-r 1C:C;.
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The titled compound(11)Was synthesized according to reaction schellle[2]

α辟
COCH2CI

(2)

IЩ
町 叩

α辟
COCH2NHNH2

(3)

lh一
N=C=0

p辟 ′
(10) C°

CH2NHNHCNHPh
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The reaction of semicarbazide (10) with 10% NaOH under refluxing condition
effected intramoleculare cyclization through the loss of H2O giving The structure of
hydroxytriazine derivative (11) was confirmed by IR spectra.

IR spectrum showed stretching bands at 3288 cm-'6N-H1. A broad band at 3436
cm-' for (O-H) band and other bands at 1645 and 1700 cm-r which were, attributed
to amide I and amide II bands and 1566cm'' 1C:N)

Alkylation of hydroxyl triazine(l l)with different alkyl halides under basic
condition gave two different alkylated products (12-15)and the hydroxyl triazine
(l l) is considered as nucleophile under SN2 mechanism, the alkyl halides(propane
chloride, butane chloride ,pentane bromide )are attacked by the better nucleophile
,i.e.nitrogen atom to give the N-alkyl derivative rvhile under SNrmechanism benzyl
chloride is attacked by the more electronegative atom, i.e., oxygen to give ether
derivative (15) .The N-alkyl derivative (15) showed the same general IR spectral
features figs. the only difference from(l l)was disappearance of (C:O) band.
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Table - 2:Infrared data of compounds (2-5)
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abl e -3: Infrared data o 6-9)(continued
|    |
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Table -5: Infrared data of compounds (10-11)
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Table -6: Infrared data of compounds (12-15)
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Synthesis of Novel N-amino quinoline-2-one derivatives

Redha I. H.AL-Bayati and Mahdi F. Radi
Department of Chemistry , College of Sciences, Al-Mustansiriyah University
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In this work, N-amino qrinorin.-f3.?Trffifl.n synthesized by the reflux of coumarin
(l) with hydrazine hydrate 99Yoin ethanol for l2 hr. The azomethines (3-8) were prepared from
the corresponding aryl aldehydes and ketones . Imides derivatives (9-12) were prepared from the
reaction of compound (2) with appropriate anhydrides .

However the reaction of compound (2) with aryl or alkyl isocyanate afTorded the urea derivatives
(13 -16,).Reaction of compound(2) with formic acid give the derivative (17) Treatment of
compound (l) with semicarbazide hydrochloride give the compound (18) The structure of the
synthesized compounds deduced by using some spectroscopic methods, FT-I& UV-Visible and

NMR.

INTRODUCTION
Quinoline-2-one derivatives has been reported to possess wide rang of activities

such as antitumor(1), antimalarial(2), antiplatelet3, antidepressant(4), antiulcer(5),
plant virucides6, antifungal agents(7) , antioxidant activity(8) and herbicides(9) .

Many substituted quinoline-2-one derivatives have recently craned great interest in
chemotherapy as ant tumor drugs(10,1l). Also a number of quinolones are excellent
reservoir of bioactive substances (12).

In the present study, N-amino quinoline-2-one is allowed to react with aryl
aldehydes and ketones, anhydrides, aryl and alkyl isocyanate, and formic acid .

(schemel ).

MATERIALS AND METHODS
Melting points were determined on GallenKamp ( MFB-600) melting point

apparatus and are uncorrected . The IR spectra of the compounds were recorded on a
shimadzu FT-IR-8300 spectrometer as KBr disk . The UV spectra were performed
on Cintra-5-Gbes scientific equipment The 'H-NMR and ''C-I.IIlm. spectra
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(solvent DMSO-d6 ) were recorded on Bruker 400 MHz spectrophotometer using
TMS as internal standard.

Synthesis of N-amino quinoline-2-one (2) :

Refluxing of coumarin (1.46 g , 0.01 mol ) with excess hydrazinehydrate 99Yo
(3.2 g, 0.1 mol ) in absolute ethanol 25 ml for 12 hr , then cooled , the formed solid
was collected and recrystallized from chloroform . ( Table I ) .

Synthesis of Schiff bases ( 3-8 ):
A mixture of compound 2 (0.8 g , 0.005 mol ) and the appropriate aryl

aldehyde or ketone ( 0.005 mol ) was refluxed in absolute ethanol 25 ml for 6-8 hr .

The reaction mixture was cooled and the product obtained was recrystallized from
appropriate solvent ( Table 1 ) .

Synthesis of compounds ( 9-12):
A mixture of compound2 ( 0.3 g,0.0018 mol ) and appropriate anhydride

( 0.0018 mol ) was heated without solvent on an oil bath at 180-185 C'for 15

minutes . The reaction mixture was left to cool and the solid was separated out and
recrystallized from the proper solvent ( Table 1 ) .

Synthesis of compounds ( l3-14 ) :

A mixture of compound 1 ( 0.5 g , 0.003 mol ) and appropriate alkyl and aryl
isocyanate ( 0.003 mol ) in absolute ethanol 25 ml was refluxed for 6hr . The
precipitate thus obtained was filtered off and recrystallized from a suitable solvent ,
(Table I )

Synthesis of compounds ( 15 -16 ) :

A mixture of compound2 ( 0.5 g , 0.003 mol ) and appropriate alkyl and aryl
diisocyanate ( 0.0015 mol ) in absolute ethanol25 ml was refluxed for 6 hr. The
precipitate thus obtained was filtered off and recrystallized from a suitable solvent ,

(Table 1 ) .

Synthesis of compound (17) :

The compound 2 ( 0.5 g , 0.003 mol ) was refluxed with formic acid l0 ml for
2 hr . The solvent was evaporated and the solid was filtered and recystallized from
ethanol ,(Tablel).

Synthesis of compound ( 18 ):
To a solution of coumarin 1 ( 3.0 g , 0.02 mol ) in 30 ml of pyridine ,

semicarbazide hydrochloride ( 3.3 g, 0.03 mol ) was added and the reaction mixture
was heated under reflux for 10 hr , left to cool , poured into cold water with stirring .

フ
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The solid product that
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out was flltered off by suction,washed with cold

from the appropriate solvent , ( Table I ) .
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RESULTS AND DISCUSSION
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N― amino quinoline-2-one(2)was obtained by heating a mixture of coumarin

with large excess of hydrazinc hydrate in boiling absolute ethanol for 12 hr with

yield 91%.The structure of compound(2)was cOnirmed from its spectral data.

The IR spectrum showed two strong absorption bands at 3290-3300 cnl‐
l and

釈諸留li瞥《ど;Ⅷ塁;鶯ど聟冒欄X3■鵠 :

126,127,127.8,128,123.3,128.5,129,155,157.

Reaction of compound(2)with arOmatic aldehydes and ketones in boiling absolute

ethanol afforded 3… arylidene der市 at市es(3‐8).IR spectra of 3-imino der市 at市es

showed the disappearance ofthe absorption bands fbr NH2 While showed bands due

to C=O and C=N groups at 1662-1683,1583… 1621 cm‐
l respect市ely(Table 3).

lH―NMR ofcompound(5)show:2.3(s,3H,… CH3),7.6(d,Ar‐ H),7.5(d,Ar― H),7.1(t,

Ar―H)  ,  7.9(d,  ―C=C…H),  7.97(d,  ―C=C―H)  .  13c_NMR  :
15,23,126,128,128.2,129,129。 8,130,131,131,133,135,143,144,157.The lH― NMR of
compound(8)show:3.3(s,lH,Ar-OH),9(S,lH,N=C… H),7.7(d,Ar― H),7.4(d,Ar…

H),6.9(t,Ar―H).13c_NMR:60,H7,H8,120,126,131,133,159,163.
Compound(2)was cOnverted to the imide der市at市es(9-12)by reaCtiOn with
appropriate anhydrides without solvent , This reaction proceeds by attack of the

nucleophile to the carbon ofcarbonyl group,causing ring opening,then recyclize to

forrn the corresponding lnlide derivatives . The IR spectrum of these compounds

showed the disappearance ofthe absorption bands for NH2 and Showed bands due to

υC=0(Table 4).
Compound(13,14)have been prepared by treatment of equimolar quantities of the

corresponding l― amino quinolone with appropriate aryl or alkyl isocyanate o This

reaction is indicated by nucleophilic attack of the most nucleophilic nitrogen of

llydrazide compound on the sp2 carbOn of isocyanate group .The IR spectrum of

these derivatives showed the disappearance of the absorption bands for NH2 and

showed bands due to NH and two strong bands for υC=O ofthe ring and urea(Table

5)。The lH―NMR ofcompound(13)show:6.6(s,lH,NH― C=0),4.4(s,lH,NH― ),

3.4(s,lH,NH― CH‐),2.1(m,2H,CH2),1・ 1(m,2H,CH2),7-7.8(Ar― H).13c_NMR:
25,33,33.5,119,119。2,126,127,128,128。 4,154,155,157.

Two moles of compound(2)were reacted with one mole of appropriate aryl and

alkyl diisocyanate to afforded urea der市 at市es(15,16).The IR spectrum ofthis

∬器
yt譜

Ⅷ :tAr:∬ 誕 3jぶ 占 裁 :寧 f鮒
攪 謝 L幣 0嘩

respect市ely(Table 6).The lH‐NMR of compound(16)show: 1.3(t,2H,
CH2CH2),3.3(s,lH,CONH),3(s,2H,NHCH2),6.3(s,lH,NH),6.9(t,Ar‐ H),

7.3(d,Ar…H),7.5(d,Ar―H)13c_m恨 :

19,26.5,26.6,30.2,30.5,57,119,126,128,129,129.5,152,157,159
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Renu対ng of compound(2)with fO111lic acid for 2 hr afforded the follllamide

derivat市 c(17).The IR spectrum ofthis compound showed the disappearance of
the absorption bands for NI‐ 12 While showed bands due to NH and C=O and‐ II

aldehyde at 3115 cm‐
1,1703 cm‐ 1(2800,2700 cm‐ 1)respect市

ely(Table 7)

Rcaction of compound(1)With Semicarbazidehydrochloride in dry pyridine for 10

1慶凝 ぶ ::Tl:t,議 :J″郡 Ⅷ 器 :∬増 l:Ψ∫置 鯖 t∬1∬l淵 墟

3124 cnl‐
l due to 

υ NII and the absorption of carbonyl group was shift fronl 1740 to

1662 cnl‐
l because of the nucluphiHc substitution of sernicarbazide on the ring

Table(8)。
lH―

NNR:3.3(s,2H,NH2),6(s,lH,NH),7.1‐ 7.9(m,Ar‐ H).

Table… 1 Physical properties of synthesized compound

Comp. No. 。MoP C Yield% Recryst. Solvent

2 131‐ 133 91 Chlorofollll

3 46-48 75 Ethanol

4 52‐54 76 Ethanol

5 85‐87 72 Ethanol

6 240 dec 55 Ethanol

7 74-76 88 Ethanol

8 216-218 60
Ethanol:water

(1:1)

9 340 dec 76 Ethanol

10 254 dec 72 Ethanol

206-208 85
Ethanol:water

(l:1)

12 96-98 72 Ethanol

13 118‐ 120 80 Benzene

14 218‐220 60 Dioxane

５́ 212‐214 71 Benzene

16 248-250 72 Acetic acid

17 162‐ 164 94 Ethanol

18 262‐264 36 Dioxane
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Table - 3 :U.V andlRspectral dataforcompounds ( 3 - 8 )

Redhal andヽ 4ahdi

Comp.
No.

U.V
Ethanol

Characteristic bands of FT-IR spectrum ( .rn -' , KBr disk )
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Table - 2: U.V and IR spectral data for compound ( 2 )
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Table‐ 4:U.V and IR spectral data for compounds(9-12)

Table - 5 : U.V and IR spectral data for compounds ( 13 , 14 )
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Ethanol

Characteristic bands of FT-IR ( cm -l , KBr )
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Table - 6 : U.V and IR spectral data for compounds ( 15 , 16 )
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U.V
Ethanol

Characteristic bands of FT-IR ( cm-l , KBr disk )
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Table - 7 : U.V and IR spectral data for compound ( 17 )

Comp.
No.

U.V
Water

Characteristic bands of FT― IR(cm‐
1,KBr disk)
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Table‐ 8:U.V and IR spcctral data for compound(18)

０
，

０

ｍ

Ｎ
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U.V
Acetic acid

Charactcristic bands of FT‐ lR(cm・ ,KBr disk)

λmⅨ (nm)
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Spectrophotometric Determination of Dopamine in
Pharmaceutical Formulations by Reaction with

Tyramine.
Mohammed .J.M. Hassan
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ABSTACT
A batch Spectrophotometric method have been developed for the determination of
dopamine in aqueous solution and in pharmaceutical ampoules prrparation .The
methods are based on the reaction of dopamine with tyramine in presence of
potassium metaperiodate as oxidizing agent .The water soluble orange color
produced was measured at 472 nm.the range linearity wasobserved from 0. 5 - 20
pg.ml'r dopamine with quantification limits of 0.28 pg.ml'r dopamine. The effects
of chemical and physical parameters have been carefully considered and the
proposed methods were successfully applied to the determination of dopamine in
ampoules formulation.

Kelrvords: catecholamine's, dopamine, tyramine, pharmaceutical formulations

INTRODUCTION
Dopamine (DA) t 2- ( 3,4 - dihydroxy phenyl ) ethyl amine I is one

of the catecholamines drugs that discovered in 1960 and was used as

anti Glucoma and agonist (l). Various methods have been reported for
the determination of (DA). Rami Reddy. N and et al(2) was developed
spectrophotometric method for (DA) estimation based on the
bromination of the (DA) with a solution of excess brominating mixture.
after bromination, the excess brominating mixture is treated with
potassium iodide to produce a yellow solution. Talryebeh .M et al(3)
determination of catecholamines based on their oxidation reaction
followed by coupling with 4-aminobenzoic acid. Markovic (4) S and
Amrain. S determined of (DA) with thiosemicarbazide .Nagaraja(5) P,
determined (DA) by reaction with chloramind T,and many other spectro
-photometric methods(6) .Wang and et al(7) determined (DA)
Fluorimetrically in pharmaceutical products and urine by using ethylene
-diamine as fluorigenic reagent. Flow-injection spectrophoto -metric
method use for determining (DA), Berzas Nevado, and et al (8) used A
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flow-injection spectrophotometric method for determining ( DA) via
reaction with metaperiodate. Nalewaja .E, and et al(9) determined (DA)
by flow injection analysis coupled with luminol-hexacyanoferrate III
via chemiluminescence detection.Al-Abachi9( I 0- I I )M.Q. and Da,amy,
determined Adrenaline and ( DA) in pharmaceutical preparation via
oxidative coupling reaction with thiourea and ferric nitrate .also
determined of (DA) with 3-Amino pyridine and sodium periodate.
(DA) Injection was determined using flow injection-spectrophotometric
by reaction of (DA) with P-toluidine and sodium Periodate (12).
Chromatog raphic methods have been reported for the determination of
(DA) in Various matrices,(DA)could be determined by liquid
chromatography(LCx 1 3 - I 5 )gas chromatography(GC)( I 6),C-Mass ( I 7)
and Capillary Electrophoresis-Mass Spectrometry( 1 8- I 9).Electro-analyt
ical Techniques have been used extendedly for the determination of
(DA),Voltammetric(20),Electrochemical (21,24)and Amperometric(25 ) .

In the objective of the investigation reported in this paper is to evaluate
a spectrophotometric batch method for the determination of a (DA)
based on its reaction with tyramine in the presence of potassium
metaperiodate in neutral medium. A stable-soluble-orange color product
was formed which can be measured at 475 nm .the method dose not
required temperature control or solvent extraction step. no previous
puplished reports on the reaction mechanism have been appeared ,the
reaction scheme may be proposed for the (DA)-tyramine in the present
potassium metaperiodate.The method was successfully applied to
determination of (DA) in pharmaceutical formulations.

MATERIALS AND METHODS
The Dopamine pure drug was obtained from biological Italy
Company.
Dopamine stock solution (1000 pg.ml-t):
0.1000 gm of Dopamine was dissolved in 10 ml of ethanol and
completed the volume to 100 ml with deionized water in a volumetric
flask of 100 ml.
Tyramine reagent (0.1 M):
Tyramine reagent standard was purchased from Samara Drug Company
(Iraq).
Was prepared by dissolving 1 .2108 gm in 100 ml of deionized water.
Potassium metaperiodate (0.1 M):
Potassium metaperiodate from Merck (Germany)
Solutions were prepared by dissolving 2.3000 gm of KIO+ in 100 ml of
deionized water. More dilute solutions were prepared by suitable
dilutions.
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Apparatus used
All spectral and absorbance measurements were carried out on a

shimadzu UV- visible 260 digital double beam recording
spectrophotometer using I cm silica cell.

Into a series of 25 ml calibrated flask, transfer increasing volumes of
Dopamine (10 pg.ml-). Add 1.5 ml of 1xl0-r M of potassium
meiaperiodate solution, flowed by 3.5 ml of 5xl0-2 M of tyramine
solution. Dilute the solution to the mark with deionized water and allow
the reaction mixture to stand for 25 min at room temperature. Measure
the absorbance at 472 nm against a reagent blank prepared in the same

way but containing no Dopamine. The color of the formed dye is stable
for about 120 min. For the optimization of conditions and in all
subsequent experiments, a solution of l0 pg.ml-l Dopamine was used

and the final volume was 25 ml.

RESULTS AND DISCUSION
When a diluted aqueous solution of Dopamine and tyramine are mixed
in the present of potassium metaperiodate in neutral medium, an intense

orange color forms immediately and become stable after 25 min. The
color has a maximum absorption at 472 nm. Fig (1) shows the spectra

of the orange color formed and of the reagent blank. The above reaction
can be utilized for the determination of Dopamine using
spectrophotometric system. Initial studies were directed toward
optimization of the experimental conditions, in order to establish the
most favorable parameters for the determination of Dopamine. The
influence of various reaction variables such as concentration of
reactants, temperature, order of addition, and time of reaction were
investigated. Experimental result showed that there was no effect in
color intensity and stability on using different order of addition and the
order of addition of reagents cited under recommended procedure was

in further experiments. The effect of reagent (tyramine) concentration
from lxl0-a to lx10-2 M was studied and found the concentration of
6xl0'3M enough to developed the color to its full intensity and was

chosen for subsequent studies. The effects of oxidant (potassium

metaperiodate) conientration from lx10a to 8x10-3 M was studied, the

results obtained indicated that a concentration of 6x10-3 M gave the
highest absorption and give a minimum blank value and was

considered to be optimum for the further studies.

The effect of reaction time indicated that the color intensity reached a

maximum after a mixture of Dopamine solution containing l0 pg.ml'r
in 0.0004 M potassium metaperiodate and 0.006 M tyramine in a

neutral medium in final volume of 25 ml, had been reacted, the color
develops during the first 25 min. and remains stable for more than 120

min.
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The effect of temperature on the color intensity of the dye was studied,
In practice , high absorbance was obtained when the color was
developed at room temperature (25 C ) than when the calibrated flask
were placed in an ice - bath at (0" C) or in a water bath at (45"C). The
calibration graph Fig(2) for the determination of Dopamine was
constructed under the optimum conditions listed in Table (1) . The
regression equation have been obtained from a series of Dopamine
standards, the analytical figures of merit of this procedure are
summarized in Table 2.
The stoichiometry of the reaction was investigated using molar ratio
method. The result obtained (Fig. 3) show that a 1:1 product was
formed between Dopamine and tyramine reagent at 472 nm. Therefore
the formation of the product probably occurs as follows:

HrN HO

HO'

OH

Tyramine
Kto{

N-CH2-CH2

Orangic soluble dye

The product formed was soluble in water .the apparent stability constant
was calculated by comparing the absorbance of a solution containing
stoichiometric amount of Dopamine and tyramine in a neutral medium,
With that of a solution containing a five-fold excess of tyramine
reagent. The stability constant of the product in water under the describe
experimental conditions were 3.l77xlO3 L. mol'r

Analytical application

The developed methodology is very adequate for the determination of
Dopamine in aqueous solution and in pharmaceutical preparation
samples at a concentration level of traces (ppm) ,and without
requiring neither any previous separation step nor a temperature or pH
control. Moreover the proposed procedures are very economical when
compared to other methods such as those based on the use of another

NH2
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instrumental analysis such as GC, HPLC and etc. Sample preparation

was done by diluting the ampoules with deionized water.

Accuracy and precision

The accuracy and precision of the method was evaluated by analyzing
pure sample of Dopamine. A good recovery was obtained (Table 3).
Finally the proposed method was applied successfully to the analysis of
some ampoules containing Dopamine. The results in Table 3 are in
accordance with those obtained by the official method (26).

Table -1: Optimum conditions for the determination of
mine.

Psrumeters Value

Conc. of tyramine 6x10‐'NII

6xl0-3 M
120 min.
Room temp.
472 nm

】認:乳:躍路ぅ
Correlation coefflcient

Lirnit ofdetection

(s/n=3)(μ g.ml‐
1)

ミ滋t観器甘[[J・
1.03
99.65
3.l77xlO3
472

Molar ive(L.mol-'.cm
‐

1

λmax(nm

Conc. of potassium metaperiodate
Time on the stability of complex
Temperature
wavelength

Table -2: Analytical feature of the procedures developed for the
determination of Dopamine.

Batch method
Y=0。0161X-0。 001

0。 5-20
0。9999
0。28
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Table -3: Application of the proposed methods to the determination
mlne ln am ules

98.84

101.34

98。74

OFFICIAL
Method26)
Recovery
oh

100

RSD
%
l.09

1.16

1.24

レヽ

嗜
ヽ
ヽ
ヽ
亀
亀
ヽ
「
『
電

● Fig -1: Absorption spectra of Dopamine treated as described under

procedure and measured against reagent blank and B the reagent blank
measured against deionized water.

Drug somple Amount of drugs Botch method

Recovery oZ

Pure
Dopamine
Ampoules
Dopamine
Ampoules 25 pg.ml-
Dopamine

ゆ
=フ

漆

θ、6゛

鬱_5藉

0、4碑

● 場

0コ降

●コけ

●_衡
2●● コ

10 μg.lnFl

10 μg.rnl‐
1
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* Average of five determination
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Fig -2: Calibration curve for Dopamine

0.3     1      1.5     2     2.5

dru9′reagent moiratio

Fig -3: Molar ratio of Dopamine to reagent for the colored product

A Practical, reliable, Simple analyical procedures using Spectroph -
otometer has been described for the quantitive determination of
pharmaceutical injections contain (DA). The procedures described in
This research no needs the elaborate treatment and tedious extraction or
pH control.
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Synthesis Of Carbon Nanotubes By Electrochemical
Deposition using Aluminum Substrate
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ABSTRACT
An electrochemical deposition technique has been employed to produce carbon nanotubes.
The electrochemical deposition cell consists of graphite electrode as an anode, aluminum
electrode as a cathode and an aqueous solution of organic material as an electrolyte. Carbon
nanotube were grown on aluminum electrode using acetonitrile (l%o vlv) and water as
electrolyte at an applied d.c. potential (24V, The aluminum electrode acts as a deposition
surface (substrate) to collect carbon nanotubes and as a source of aqueous alumina

[aluminum oxide hydroxide (AIOHO)] particles suspend in the electrolyte rvhich also deposit
carbon nanotubes. The suspension and aluminum subsffate were characterized by Optical
Microscope, Scanning Electron Microscope (SEM), Fourier Transform Infra Red
spectroscopy (FTIR) and X-Ray diffraction analysis, all these techniques show the nanotube
finger print and the nanotube shape ofthe deposited carbon.

INTRODUCTION
There are a huge increasing in commercial applications in modern technologies
of carbon nanotubes, for example, composite materials, electrochemical
devices, hydrogen storage, field emission devices, and nanoscale electronic
devices (1). Wide applications of carbon nanotubes are based on their unique
physical and mechanical properties, which show the high electrical and thermal
conductivities, and high mechanical strength along the tubular axis (2).
There are several methods for producing carbon nanotubes (CNTs) like carbon
arc-discharge technique (3), laser ablation, pyrolysis, plasma enhanced, thermal
and chemical vapor deposition (CVD) (4). All these synthesis techniques
inherently produce carbon nanotubes along with various impurities in the form
of amorphous carbon, metal catalysts and many carbonaceous particles, etc. It
needed further purification to produce high quality CNTs for device
applications (5).
In this study, we described for the first time to the best our knowledge an
attempt to synthesis CNTs directly onto the aluminum electrode and in the
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electrolyte by a simple electro deposition technique. Aluminum oxide
hydroxide has never used yet as a catalyst for preparing CNTs by
electrochemical deposition technique, here we used it and had a good results
with it.

MATERIALS AND METHODS
Electrochemical deposition cell was fabricated to synthesize CNTs by

electrolysis using acetonitrile/de-ionized water (l% v/v) as electrolyte.
Electrolysis was carried out at atmospheric pressure and room temperature [6].
Carbon nanotubes were deposited onto cathode (Aluminum sheet Size

(0.5x30x100mm)). Graphite was used as the counter electrode (anode). Before

mounting the substrates on the cathode, they were thoroughly cleaned and

rinsed with de-ionized water and ethanol, respectively. The electrodes were

separated by a distance of -10mm. The applied d.c. voltage between the

electrodes was kept -24 Y using DC power supply (HEWLETT.PACKARD
62648). The deposition was carried out for - (4-6) h. One step purification was

applied to remove A1(OH)3 from CNT's, by dissolving impurities in a batch of
row material in boiled 2.5N NaOH solution, pure CNT's filtered and washed

with boiled de-ionized water then dried in the oven.

The deposits were characterizedby X-ray Diffraction (SHIMADZU XRD-
6000), Fourier Transform Infra Red spectroscopy (FTIR) (Shimadzu 8400s),

Microscope (NIKON ECLIPSE ME600), Scanning Electron Microscope

(sEM).

RESULTS AND DISCUSSION
It should be possible to deposit carbon nanotube by electrochemical deposition

technique by suitably choosing the electrolyte and the deposition parameters

(7), thie possibility of the formation of carbon nonotube structures by

electrolysis at an applied voltage of -24Y using aluminum cathode, graphite

anode and acetonitrile as the organic precursor at atmospheric pressure and

room temperature is demonstrated in this communication (8).

The FTIR spectra of graphite, aluminum oxide hydroxide, untreated CNT and

CNT after Sodium Hydroxide treatment are presented in Fig. 1. The FTIR

spectrum for untreated CNT (Fig.l-C) indicates many peaks at 1070- 1653 cm'

'. th. peak at about 1070 .m-' is a characteristic to Al-O-Al stretching

vibration. The other peaks l4O4 - 1653 cm'l may be attributed to the vibrational

modes of carbon nanotubes (6). The broad band centered at about 3450 cm-t

could be attributed to the presence of -OH groups [Al-(OH)] (9). The FTIR

spectrum for CNT after Sodium Hydroxide treatment (Fig. l-D) indicates the

disappearance of many peaks (1070, 3450 cm-r) and appearance of new peaks

which were covered or prevented by the impurities, 2850-3000 cm'' which may

be attributed to the C-H aliphatic symmetrical and asymmetrical vibrational
modes(10), the peak at about 1456 cm-' is a characteristic to CH2 absorption,

1338, 3444 cm-r could be attributed to the presence of C-N and N-H groups

,
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respectively and that means the n bonds of acetonitrile was cracked during
tailoring process of CNT, The peaks 1404 - 1745 cm-r was appeared which
attributed to the vibrational modes of carbon nanotubes (6).
In comparison between the band around 2360 cm-r in Fig.l (A and D) we found
that the band changed from sharp strong absorption band (transparency 24%)
for graphite (Fig.l-A) to sharp strong transmission band (transparency 90%) for
CNT (Fig.l-D), thereto, the transparency of the IR spectra changed from less
than 27o/o (Fig.l-A)to more than 75Yo (Fig.l-D) , this is a good argument for
changing graphite to CNT(I l).
Fig. 2(A-F) shows the reflection micrographs of prepared aluminum oxide
hydroxideicNT deposited on Aluminum sheet electrode with magnifications
(A:50X, B:100X, C:200X, D:500X, E:1000X, F:1000X). The micrographs
(E&F) clearly indicated the formation of carbon nanotube structures. The CNTs
produced on the aluminum sheet seemed to be twisted and the diameter of
nanotubes is of order of 100 nm.

Fig. 3(A&B) shows the scanning electron microscope of suspended
aluminum oxide hydroxide/CNT after filtration from the electrolyte. The
CNTs produced in the electrolyte seemed to be straight and the diameter of
nanotubes is of order of less than 20 nm.
We expect that twisty CNTs are the results of very complex change of catalytic
activity. The difference between diameters of CNTs on the electrode and CNTs
in the electrolyte is due to the size of the catalyst particles.

The XRD spectra (Fig. 4, 5) of the suspension and the deposited film
showed (002) (004) reflections which could be assigned to the hexagonal ring
structure of the graphite sheets forming the carbon nanotube. Additional peaks
for graphite carbon for the reflections from (102) and (105) planes could also be
observed. All the peaks are slightly shifted to lower angle from that of graphite
indicating the wider interlayer spacing. The (002) peak position of the CNT
deposits on Al was located at 20: 26.54o while for the suspended CNT was
located at 20-28.2o (6, 9).

Using an electrochemical deposition method, carbon nanotubes have been
synthesized from organic solutions at room temperature. The formation and
growth of carbon nanotubes are catalyzed by aluminum oxide hydroxide
catalyst formed immediately during elecffochemical process on the aluminum
electrode and in the electrolyte. SEM characterization shows that the diameter
of nanotubes is of order of 100 nm deposited on the aluminum sheet and is of
order less than 20 nm suspended in the electrolyte depending on the size of
catalyst particles.
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Fig.-2:Reflection micrographs of prepared Aluminum Oxide Hydroxide /CNT
deposited on Aluminum electrode.

Fig.-3.SEM micrographs of suspended Aluminum Oxide Hydroxide /CNT after
filtration from the electrolyte.
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Determination of Diazinon Pesticide in Water Using
Continuous Solvent Extraction - Steam Distillation

Salam A. H. Al-Ameri
Department of Chemistry, College of Science, Al-Mustansiriya University
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ABSTRACT
A continuous solvent extraction-steam distillation method of water by heavier

solvents was used for the extraction of diazinon pesticide, locally widely used, in
aqueous samples involving the optimal conditions for extraction with chloroform or
dichloromethane as extractor. The recovery for a concentration about l0 mg.L-lof
diazinon approaches to 100% using acidification of the water sample (pH:1.5-2)
and a extraction- distillation time of 3.5 hour for an aqueous sample 500 ml with
150 ml of chloroforrn or dichloromethane as extractor. One extraction with small
volumes of chloroform or dichloromethane, diazinon could be recovered to the
extent of 70-78 % in the range I - l0 mg . L-r . A UV- spectrophotometric method
has been used for the determination and analysis of diazinon using lcm quartz cells.
The accuracy and precision of the method were determined by preparing laboratory
samples of diazinon, the results showed relative error ranging from + 0.2 to 4.8 %
and the Relative standard deviation did not exceed 8.19 %. This method is simple
and could be implemented with relatively low-coast equipment which is already
available in chemical laboratories and it may be applicable to a wide range of
aqueous samples.

INTRODUCTION
It is important to determine small concentration of pesticides in

aqueous samples such as waste streams, natural water used as raw water
for drinking water supplies. The organophosphates are more soluble
and have half lives in fresh water on the order of one to four weak (1) .

Hunt J. W.et al (2) study organophosphates diazinon and chlorpyrifos
in a central California watershed because of their high toxicity, their
common usage and their previously reported association with biological
effects. The concentration of diazinon, chlorpyrifos and malathion in
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water was reported by using polyester foams, the sorption efficiency
and the recovery were found to be up to 95.5o/o(3). Athanasius C.
Kimbris et al (4) reported a method for analyzed organophosphates with
FT-Raman spectroscopy which is simple, rapid and non-destructive for
the sample. H. B. Mathur et al (5) found a method for analysis of
organophosphates pesticides in soft drinks using methylene chloride as

solvent. Methods for the determination of trace pesticides pollutants in
aqueous samples generally include solvent extraction(6), continuous
solvent extraction-steam distillation(7) and concentration step (8) or
concentration on solid adsorbents by adsorption and subsequent elution
from XAD resins(9,10). W. John et al(l1) have reported a method for
the determination of diazinon residues in sheep's wool using peffoleum
spirit as solvent and analysis using GC-Mass spectrometer. A. Neicheva
et al. (12) reported good method for simultaneous determination of
organophosphorus pesticides in plant products and water, the pesticides
were extracted with acetonitrile or chloroform. A continuous liquid-
liquid extraction apparatus based on mixed settling is described (13).
The recovery of pesticides is 83-96% for different pesticides and
different pump rates. Size Exclusion Chromatography SEC is used of
extraction of pesticides with ethyl acetate , recoveries better than 90oh

are obtain for organophosphorus pesticides from fats, fish oils,
vegetable, fruits, cereal and liver (14). V. Janda and K. Krijt (15) used

continuous distillation- continuous liquid-liquid extraction for the
isolation of phenols from water using diethyl ether as the extraction
solvent, the recovery approaches 100% for a concentration range about
0.1-30 mg.L-r at distillation- extraction time of 1.5 hour. Pesticides
residue in raw wool wax were removed by continuous counter current
extraction with hexane and DMF in mixer-settler contactor (16), the
caffeinate wool wax produced by this process after conventional
neutralization met all BP and USP specification for pharmaceutical
lanolin. Hunt J. W.et al (17) found relationships between water quality
and organophosphorus pesticides application rates in agricultural
watersheds, to evaluate the usefulness of pesticides application data in
regional monitoring sites. Nguyen Van Cong et al (18) were tested
level from 0.008 to 0.52 mg.L'r of diazinon to assess the effects on the
brain cholinesterase activity of the snakehead fish.

This work was aimed to improve the analytical methodology for the
determination of diazinon, widely used in Iraq, in polluted aqueous
samples by optimization the continuous solvent extraction-steam
distillation and analysis by a UV-spectrophotometer. It wils also
desirable to minimize the analysis time required by avoiding further
clean-up steps and avoid time-consuming.
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MATERIALS AND METHODS
Apparatus

A shimadzu-160 double beam UV- spectrophotometer was used for
the determination and analysis of diazinon samples using I cm qtartz
cells.

Materials
All compounds were of high purity purchased and obtained from Fluka

and BDH and no further purification was need. Diazinon commercially
available were of technical purity (table-1). All glassware was cleaned
with detergent and water, rinsed with distilled water, dried and rinsed
with chloroform or dichloromethane several time before use.

Preparation of samples
samples of different standard concentrations of diazinon were

prepared by transferred accurately weighted amount of liquid standard
diazinon pesticide into appropriates volumetric flasks and added distill
water or organic solvents.

∫血
Phosphorothioic acid o,o-diethyl-o-(6-methyl-2-(l-methyl ethyl)-4-
pyrimidinyl) ester

Extraction
The apparafus used for the continuous solvent extraction-steam

distillation of diazinon in water by heavier solvents, chloroform or
dichloromethane (table-2) is shown in ( fig.1).

to relhrx rondenser

sob.ent (tistillite

a rlrre ous snrrrple

PYC'tube

orgarri( soh.e[t
ex lla ctnlrt

s oh'ent l, oililg fl,1sli

Fig. -1: Continuous solvent extraction apparatus for solvent heavier than
water
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Diazinon in chlorofonn or dichloromethane exhibit two maximum
absorption peaks at 250,270 nm, (fig-2) the absorption peak ( i' -* )at
250 nm having the highest absorption intensity, was selected for the

determination of diazinon , construction of standard calibration graph,

and oZextraction using I cm quartz cells in acidic (pH:I.5-2) and basic

(pH:12-13)aqueous samples using hydrochloric acid and sodium
hydroxide to adjusted pH, and phase ratio organic to aqueous layer was

I :5 and l:10 at extraction time 2 and 5 minutes .

Table‐ 1:

CruHzrNzO:PS

l -l run

´
ｍ
ィ

\\avelerrSth. rurr SO run DI\' 400

Fig. -2: UV-spectrum of Diazinon in chloroform or dichloromethane

chemical Of

A 100 ml volume of dichloromethane was placed in 250 ml round

bottom flask and a boiling chips was added. The extractor containing

50 ml of dichloromethane was placed above the flask. The aqueous

sample, 500 ml was adjusted to pH:l .5-2.0 with hydrochloric acid and

S01Table-2:Physical and ic solvents

Organic solvent Chemical
formula

density B.p°C Dielectric
constant

Solubility in
water, g\l

dichloromethane CH2C12 1。 144 40.1 9。 1 20

Chloroform CHCh 1.498 61.62 4.8 10
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and chemical of diazinon
Compound M.ゝ/t Empirical

Formula
LD50
mg/kg

Solubility

in   、vater

mg/L

Liquid
densit-v.
gm/ml

LRI鮮 '

Diazinon 304.34 250nl,285f 40 1.116‐ 1.118 120 0.1
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column and returned to the boiling flask. The diazinon were
continuously extracted with fresh portions of solvent. After 5 hour the

;x'.::'*?,T:HilJ:l'dl:":fi .T",fi :'Ji:,ffi ;'iJiil;k'f'f J+:
spectrophotometer.

Analysis
A l0 - 35 pL volumes of the diazinon solutions were diluted with

appropriate solvent and analysis using UV-spectrophotometer. A
standard calibration graph for diazinon ( fig. -3 ) in the concentration
range 0.5 to 20 mg.L-' *ere prepared and used to determine the
amounts of diazinon using the Method of Least Squares (M.L.S )(19 

).

‐

b_0021544  aJ〕 0069 r_09962   F2_09924

Y=Xb`a

Conc. ppm

ロ

Fig.- 3: Standard calibration graph for diazinon at I *u* : 250 nm

Theregressionequation { Y:Xb+a , whereYisthe sample
absorbance , X is the calculated unknown concentration, b is the slope
:0.021544 , a is the intercept : 0.0069, r is the correlation coefficient
:0.9962\ were utilized for the calculation of unknown concentration in
polluted aqueous samples.

RESULTS AND DISCUSSION
In this paper describe a method for the determination of diazinon based

on continuous solvent extraction-steam distillation. The method has
been successfully applied to aqueous samples.

Dichloromethane was the solvent of choice because of its moderate
polarity, higher density compared with water, lower tendency to form
emulsion and ease to distillation (table-2). The extraction in acidic
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aqueous samples give best results compared with basic which give
emulsion. One extraction with small volumes of chloroform or
dichloromethane, diazinon could be recovered to the extent of 70-78%
in the range l-10 mg.L-'. The results showed that2 minutes extraction
time is sufficient to do and obtain higher extraction with phase ratio l:5
or 1: l0 organic to aqueous layer (table-3) .

Using a continuous solvent extraction-steam distillation apparatus, for
an aqueous sample 500 ml with 150 ml of dichloromethane as extractor
the diazinon were continuously extracted with fresh portions of solvent,

after 3.5 hour the extraction-steam distillation is finished, the extract
was collected and dried with sodium sulfate The recovery for a

concentration about 10 mg.L-' apptou.hes to IOO% using acidification
of the water sample (pH:l .5-2). The sample was analysis by UV-
spectrophotometer by measured the absorbance at 1, ,n.* : 250 nm using
I cm quartz cells. The validity of the regression equation was tested by
analyzing standard samples of diazinon. Beers law is valid within the
concentration ranges of diazinon. The results are summarized in(table-
4) for standard samples , with chloroform or dichloromethane as

extractor.
The accuracy and precision of the method were determined by

preparing laboratory samples of diazinon , the results showed relative
error ranging from + 0.2 to 4.8 o/o and the Relative standard deviation
did not exceed 8.19 %. This method proved to be simple and could be

implemented with relatively low-coast equipment which is already

available in chemical laboratories and it may be applicable to a wide
range of aqueous samples .

Table-3: YoBxtraction of diazinon from acidic and basic
ine chloroform or dichloromethaneSa es us or alc

Organic solvent pH
aqueous layer

Phase Ratio
Organic : Aqueous

7o Extraction
+3

E)ich oromethane .5-2.0 :5 73

E》 ich oromethane .5-2.0 :10 73

Dich oromethane 2-t3 :5 21

E)ich oromethane 2-13 :10 22

chloroform s-2.0 :5 75

chloroform 5-2.0 :10 75

chloroform 2-13 :5 20

chloroform 2-r3 :10 18
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ABSTRACT
Free radical copolymerization of acrylonitrile (AN) with allyl alcohol (AA), allyl benzoate
(AB) and allyl chloride (AC) were carried out at 60oC in Bulk . Azobisisobutyronitrile (AIBN)
was used as an initiator. The conversion of the monomers to polymers at different intervals
were carried out under the same conditions so as to maintain the conversion below l0%o. Free
radical homopolymerizations of AN, AA, AB and AC ware also performed using AIBN as
initiator under the same conditions. Fourier transform infra-red (FTIR) and normal infra-red
(lR) spectroscopy were used to evaluate the concentration of each monomer in the prepared
copolymers using the absorption bands of a chosen group in each monomer which are (-C=N)
in acrylonitrile , (-OH) in allyl alcohol, (C:O) in allyl benzoate and (-C-Cl) in allyl chloride .

Monomer reactivity ratios (r1 and 12) for AN, AA, AB and AC have been calculated utilizing
Fineman-Ross (F-R) and Kelen-Tudos (K-T)equations, Microsoft quick basic program has also
been used for estimating some of reactivity ratios. Reactivity ratios for AN, AA and AC
monomers have also been calculated theoretically by using (Q-e) scheme of Alfrey-Price. In all
cases, there were a good agreement between theoretical and experimental values of reactivity
ratios and that found in literature. Q and e values of allyl benzoate in poly(AN-co-AB) were
calculated from its reactivity ratio values. Depending on the multiplying result of 11 and12, the
prepared copolymers were random and getting close to alternative according to the product
(r112) for each system and each copolymer system were rich in acrylonitrile monomer units,
due to the stabilization by conjugation of maromolecular radical of allyl monomers,as well as,
its participation in chain transfer reactions. The composition of each copolymer was evaluated
by plotting the mole fraction of AN monomer in feed and in the copolymer.

"

183



Copolymerization of Acrylonitrile with some Allyl monomers: Characterization and Determination

of Reactivity ratios.

INTR,DUCTI,N 
Tariq and Muntadhar

In many instances, the composition of a copolymer are found to be

different to that of the copolymer feed from which it is produced. In other words ,

different monomers exhibit different tendencies towards copolymerization.Some

monomers are more reactive in copolymerize -ation than indicated by their rate of
homopolymerization(1).For example ,monomers like the maleic anhydride /
stilbene pair, undergo copolymerization readily although they have little tendency

to homopolymerize .Thus,the composition of a copolymer cannot be determined

from the knowledge of homopolymerization rates of the two monomers .Several

workers (2-4) determined copolymer composition by assuming the chemical

reactivity of the propagating chain in a copolymerization to be dependent only on

the monomer unit at the growing end and independent of the chain composition

preceding the last monomer unit. Mayo et al (2) proposed that copolymer

composition formed at any instant is dependent not only on the concentration of
1norr-orr.. species present in the system but also on the reactivity ratios. The

reactivity ratios indicate whether a growing chain, carrying an active centre on a

particular monomer unit, would prefer to add its own monomer or a co-monomer

unit. the reactivity ratios will throw light on copolymerization behavior and also

on type of copolymer obtained. The accurate estimation of copolymer

composition and determination of reactivity ratios is significant for tailor making

.opoly-.rs with required physico-chemical properties and evaluating the end

application of copolymers .It is well known that physical properties and sequence

length distribution are important characteristics of copolymers.

The most fundamental quantity characterizinga copolymer is its composition on

a molar basis ,which eventnally used for determination of the relevant reactivity

ratios.

Spectroscopic methods, preferably 'H-Nlnm. ,"C-NIrdR (5,6), IR and Fourier

transform IR (FTIR) (7) and UV (8) spectroscopy are probably the most widely

used methods of analysis of copolymers , and determination of reactivity ratio of
comonomers (r1 and 12) . In general FTIR spectroscopy can provide not only

qualitative but also very good quantitative analysis (9). The present research

pup.r reports the synthesis, characterization, copolymer composition and

deie.-ination of reactivity ratios for the comonomers in copolymrization of
acrylonitrile with some allyl monomers by using FTIR techniques.
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MATBRIALS AND METHODS

Materials

AN was freed from inhibitor by washing with sodium hydroxide solution and
then with distilled water to remove traces of sodium hydroxide and dried over
calicium chloride , then vaccum distilled, AIBN was purified by recrystalization
from methanol and dried at room temperature .

Allyl alcohol and allyl chloride were distilled under vaccum .The other
chemicals are used as received.

Preparation of Allyl benzoate

AB was synthesized by the reaction of benzoyl chloride with allyl alcohol as
follows (10). 0.2 mol of benzoyl chloride was placed in round bottomed flask 0.2
mol of allyl alcohol was added drop wise at room temperature the mixture was
then refluxed for t hour.

The product was collected and washed twice with 5Yo sodium bicarbonate
solution then with distilled water to remove traces of HCl.The product was dried
with calcium chloride.

Preparation of Homopolymers

Four types of homopolymers were prepared,polyacrylonitrile(PAN), polyallyl
alcohol (PAA),poly allyl benzoate (PAB), and poly allyl chloride (PAC).

In separate polymerization tubes 6 gm of each monomer were placed with
appropriate amount of intiator (AIBN) , the test tubes were bubbled with agron
for five minutes , the mixture were heated at 60oC on a water bath type (HAAKE
K15) for one hour, then the contents were pured into excess methanol , the
produced polymers were filtered off and reprecipitated from dimethylforamide
(DMF) solution using methanol and dried in a vaccum oven type (Gallen
Kamp.Vacuum oven) at 50oC for 12 hrs

Copolymerization

Copolymer of AN with each of the following monomer (AA, AB, AC) were
prepared in bulk,using AIBN as initiator at 60o C .

Appropriate amounts of each monomer were used in each copolymerization
which were carried out in a polymerization tube in bulk using AIBN as initiator
at 60oC, the tube was degassed with argon, and kept in a thermostated water bath
for a predetermined period of time so as to maintain the conversion below 10%.

The contents were poured into excess methanol ,the precipitated copolymer was
filtered off and purified by reprecipitation from dimethylforamide (DMF)
solution using methanol and dried in a vacuum oven at 50Co for 12 hrs

Measurements

く
フ
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Copolymerization of Acrylonitrile with some Allyl monomers: Characterization and Determination
of Reactivity ratios.

FrIR spectra of the samples were recorded with testcan ,h#;#:Tiiil"looo
series spectrophotometer on solid samples as KBr pellets .The absorption band at
224lcm-t corresponds to nitrile(-C=N) group of acrylonitrile.The peak at 3504
cm'' *as due to hydroxyl group (-OH) in allyl alcohol,at 1716 cm'r correspond to
carbonyl(-C:O) group in allyl benzoate and the absorption band at 688 cm-r was

due to (-C-Cl) in allyl chloride.

RESULTS AND DISCUSSION

Copolymerization of AN with AA, AB,AC from different feed composition were
carried out in bulk by free radical polymerization . The reaction time was selected

to give low conversion (<10%) in order to make use of the instantaneous
copolymer composition to the extent possible .

FTIR Spectrum

The FTIR spectrum of poly (allyl benzoate) shows peak at 3066.61cm'r,

corresponding to the aromatic C-H stretching.The asymmetrical and symmetric
all stretching due to the methylene groups are observed at 2929.87 and2667.95
cm-'.Th. peak at 1716.53cm'r is attributed to the ester carbonyl stretching ,the
aromatic C:C stretching is observed at l600.8lcm-r, 1500 and 1452.3 cm-'.The
C-O stretching due to ester group seen at 1274.88 and I 176.5 cm-'.

The C-H out of plane bending vibrations of the aromatic nuclei is observed at

713.81 cm-r . For poly (allyl alcohol) the broad peak at 3480 cm-' is due to
hydroxyl group .The asymmetrical and symmetrical. stretching due to the

methylene- groups are observed at 2g5O and 2880 cm-'.Th. FTIR spectrum of
poly(allyl chloride ) shows the following main absorption bands .The peaks at

2989.46 and 2882.17 cm-r are due to asymmetrical and symmetrical stretching of
C-H of methylene groups.The C-Cl stretching seen at 688.5 cm-'.The main

characteristic band of PAN is the stretching vibration of (-C=N) ,which is

observed at2241 cm-r.

Copolymer composition

Molar fractions of comonomer units(F1 and F2) in each copolymer system using

FTIR analysis data are calculated according to the following methods.

The first method

This method depend on the measurement of the absorbance of analytical band in

each monomer unit and its molecular weight (g/mol) (11).

Absorbance of CN group

FI Absorbance of CN

NT,
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Absorbance of Choosen grgup

' Absorbance of CN . Absorbance of choosen group
f_

M2
F, _ Absorbance of CN group/M ,

F2 Absorbance of chosen group/M , """

Where, F1 is the molar fraction of acrylonitrile in the copolymer and F2 is the
molar fraction of AA or AB or AC monomers in the copolymer.

The second method

This method is almost similar to the first one except the absorbance of each group
divided by a refrence band (The least changing absorbance band)(9) which is in
poly (AN-.o-AA) is 680 cffi-r, in poly(AN-co-AB) is 800cm-1 and poly(AN-co-
AC) is 720 cm'l .

AA .............4
A ref

Where, A is the absorbance of a certain group in the monomer unit at certain
wave number &fld Ap1 is the Absorbance of the reference band, then the number
of moles of each monomer unit in each copolymer is:

AAn=-
M

The molar fraction of each monomer unit in the copolymer.
AAr

o = M,
AA, AA,
M;- M,

The FTIR spectrum of each copolymer system, poly (AN-CO-AA), poly (AN-
CO-AB) and poly (AN-CO-AC) of various initial monomer ratios are illustrated

' in figures 1-3 .

Fio-- 1: FTIR snecfra of AN-AA eonolvmers of differenf comnnsfinn-

Mr

I

.5
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of Reactivity ratios.
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Fig. -2: FTIR spectra of AN-AB copolymers of different composition.
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Fig.-3: FTIR spectra of AN-AC copolymers of different composition.

Determination of Monomer Reactivity Ratios

The monomer reactivity ratios for the copolymerization of AN with AA , AB ,

AC were determined from the monomer feed ratios and the copolymer

composition.The Fineman-Ross (F-R) (12) and kelen -Ttidos (K-T) (13) methods

were used to determine the monomer reactivity ratios. The parameters of K-T
method were also determined using Microsoft program in Basic Lanquage (14).

The reactivity ratio of comonomers were evaluated by F-R equation 7 and K-T
equation 8.

f,
f(F -1)/r =n -;r,.... --...................7

{=(rr +rrlo)(-! .........8
o
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ζ  =   f 2 /F   +  
α

": ft?D.J(r1D.,
and f : f1 I f2where f1 is mole fraction of AN in the feed and f2 is mole fraction of
either AA , AB or AC in the feed. From equation 7 the plot of (F-l)/F against
f'lr give straight line with slope : - t2 and intercept : 11. From equation 8 a plot
of 11 against ( give straight line with slope : rr * 12la, and intercepF -r2l u. These
results are presented in table 1,2 and figures (4-9).

Table -l: The reactivity ratios of comonomers using K-T and F-R equations
applying first and second methods.

Table -2: The reactivity ratios of comonomers by K-T equation using Microsoft
program and applying first and second methods.

Copolymer
rr (rar.r) qrfngrfaC)

average average

1 2nd 2nd

Poly(AN‐ co¨AA) 5.08 5.155 ６３０■ヽ■ん 0.026 5.120 0.031

Polv(AN¨ co―AB) 3.18 3.51 ).090 0.010 3.34 0.050

Poly(AN‐ co‐AC) 2.35 2.60 ).244 0.128 2.47 0.182

U

Copolymer

rl(rAN) f2(raa,ras,f4g)

average

r2

average
F―R K―T

l St 2nd

Poly (AN-co-l 4.82 1.50 5.03 5.028 ).012 ).003 ).031 0.022 4.85 0.017

Poly 3.02 3.54 2.96 ７４ヽ
‘
ノ． ).061 ).0714 ).044 0.041 3.25 0.054

Poly 2.25 2.57 2.02 2.25 D.087 ).089 ).061 0.055 2.27 0.073
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Fig.‐ 9:Kelen‐ Tudos plot ofpoly(AN‐ CO‐AC)

The reactivity ratios of acrylonitrile in all copolymers are higher than ally
monomers indicating that higher level of acrylonitrile is incorporated in all
copolymers . Furtherrnore , allyl monomers suffer from chain transfer reactions

during radical polymerization, which make allyl radical to be stabilized by

conjugation, for this reason some of allyl monomers have been used as transfer

agents in radical polymerization (15,16), on this basis the reactivity ratio of ally
monomers used in this study are very low in agreement with other studies(I7,18).

Theoretical evaluation of reactivity ratios of AN,AA and AC have been carried

out depending on values of Q and e , from litreture(15). Q and e values are shown

in table 3.The calculated values of rr and 12 3I€ summarized in table 4.

η
”
．
¨
。
一

・．
“

y= 3.273x- 1.07!7
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Fig.-8:Fineman-Ross plot of poly (AN-CO-AC)
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Table- 3: Values of Q and e.

Monomer Q e

AN 0。6 1.2

AA 0.005 -1.48

AC 0.026 ‐0。 6

Table -4: Reactivity ratios of AN,AA,AC measured Theriotically.

System rl(AN) r2(AA,AC)
Polv(AN― co―AA 4.8 0.0016

Poly(AN― co―AC 2.66 0.015

From table 4, reactivity ratios obtained from Q and e values (threotical) were in
good agreement with experimental values obtained by this study.

F 
。 5

?'1
Figure -10: Copolymer composition diagram of poly (AN-Co-AA) system.
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F o.s

Figure -l l: Copolymer composition diagram of poly (AN-co-AB) system

F "t

Figure- l2:Copolymer composition diagram of poly (AN-co-AC) system

The kinetic behaviour of the copolymerization was determined by plotting the

mole fractions of AN in the feed (fr) versus that in the copolymer (F1) or allyl
monomer in the feed and that in the copolymer.Figures( 10-12 ) show the

copolymer composition curves belong to the three systems. These figures
indicate clearly that the AN content in the three copolymer system is always

higher than that of allyl monomers.

¨
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Synthesis, Structures and Antibacterial Activity of
Som e 2-Amin o-5-(2-acetyloxyphenyl) -l 13 r4-

Thiadiazole complexes
Ahmed S. Majeed
Department of Chemistry, College of Science, Al-Nahrain University

:i,o>tiJt
4+jlill ci-r3gYl 6- cJ3jL;l:yli 1,3,4-(c)+++J-,.r*-t-2)-5- -":*,1-2 r-it-S;.ll c.,t. i-o _!j-:sJ rJ

.il-,Jr-s.t--l d (ll)u"UtrGl)dlt+rstl ([Dq,aJlr0II)+s.]l-l(III).rrSl:iJ"Ell
(FTIR)-,l.t-t-hs dJ\:rsi+ rl;'-Jl ''' -r -il-+tYl ; 4i:1r 6J'--b-ll ,:l . iJl ,', :. i

,,' ,ill *l,i (., .1;."$t-lUl 4;-l*llJ 4j:U(sll d+!-JillJ J-U,ll dll=iJ 4,ijJjsilyl el-l--LylJ
;,',;-.i-,!*JlAiJl e+ k+L dJ^lt i 

"Xl 
4E 6^ in.l-L ejls,",L.ii d-J-ll q,i 6 ,jinllJ qldl

.,.:l ,iJj ii:-LYl SrsJl i_$A clJjll
1-.+lt 6:U) t+Jiris+ll 6 A;:i" tlJil r;6JF:-ll 6!\ill e:l\i;U i+:ly!tiJ-ill d$ i

.liJidsill r.' 6+;; i.J. LJ cJl$Jt "+l O! ,J^--j*ll 
6:E:Jt cJr r!3

ABSTRACT
New metal complexes of the ligand 2- Amino-5-(2-acetyloxyphenyl)-1,3,4-

thiadiazole with the metal ion cr(III), Fe(lII), Au(lll), co(il) and cu(ll) were
prepared in alcoholic water medium.
The prepared complexes were characterized by FTIR Spectroscopy, electronic
spectroscopy, elemental analysis, conductivity and magnetic susceptibility
measurement. Molar ratio and continuous variation studies in solution gave
comparable result with those obtained from solid state study. From the spectral
measurement, monomer structures for the complexes were proposed. The newly
metal complexes were subjected to in vitro testing against pathogenic
microorganisms. The results obtained revealed that these complexes showed
measurable activity against bacteria.

INTRODUCTION
An important and versatile class of well established biologically

active compound are those containing the -N-C:S moiety(1-3). This
group is included in many basic structures of drugs either to be a part of
an open chain,e.g.thiocarbamates,isothiocyanates and thiosemicarb -
azides, or involved in heterocyclic ring, e. g. mercapto derivatives of
thiodiazoles, triazoles and oxadiazole.

In particular, the 1,3,4-thiadiazole derivatives showed these
activities(4-9). Metal complexes of 1,3,4-thiadiazole also have been
used as antifungal(10), and other applications.

These complexes are suggested as a possible measure of drugs,
since the action of many drugs is based on the ability of complex
compound of metal ions to traverse biomembranes, whereas individual
aqua-ions and ligands almost or completely lack this ability.
A case in point is antibiotics whose activity increase drastically in the
presence of metal ions(11). Metal chelats differ in their mode of action
and activity in biological system in accord with their structural
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considerations, €.9., inert, highly stable metal chelats have a
considerable activity against microorganisms, fungi and viruses and are

used in controlling the speed of neoplastic tissue.

Later, it was found that certain copper and gold complexes appear to
have antitumer activity( I 2).

MATERIALS AND METHODS
All chemical used were of reagent grade (supplied by either Merk

or Fluka) and used as supplied. The FTIR spectra in the range (4000-

2OO) c--' were recorded as CsI disc on FTIR 8300 Shimodzu
Spectrophotometer. The electronic spectra of the complexes were

obtained using Shimodzu Uv-Yis-160A Ultra-violet spectrophotometer

at room temperature in the range (200-1000) nm. Magnetic

susceptibility measurements for complexes were obtained at room

temperature using (Magnetic Susceptibility Balance) Jhonson Mottey
catolytic system division. Gollencomp M.F.B600.0|F melting point

apparatus were used to measure the melting point of all the prepared

compounds. Conductivity measurement by using Coring Conductivity
Meter 220. Elemental microanalysis was carried out using elemental C,

H, N and S analysis were calried out on aftson EA 1108 analyzer

instruments (Malaysia).
The metal content of the complexes was measured using atomic

absorption technique by 4e Unicum of Philips scientiJic instrument

which employed the Hallow cathode lamp of Pye Unicam Ltd.

Cambridge.

Synthesis of the ligand: 2-Amino-5-(2-acetyloxypheyl)-l' 3, 4'
thiadiazole (L):

A mixture of 2-acetyl salicylic acid (0.01 mol), thiosemicatbazide

(0.01mo1), and phosphorus oxy chloride (5 ml). The mixture was

refluxed for five hours. After cooling, water was added (25 ml).The

mixture was refluxed for four hours and filtered. The solution was

neutralized with potassium hydroxide. The precipitate was filtered and

washed with distilled water and recrystallized from ethanol to give the

ligand.

NH2
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Prepa ration of complexes:
Ethanolic solution of (l mmol) of the metal salts CrCl3.6H2O,
FeCl3.9H2O, HAuCI:.HzO, CoCl2.6H2O and CuClz.2Hr_O were added to
(2 mmol) of (L) dissolve in ethanol. The mixture was stirred at room
temperature for one hour. Fine precipitate was formed in all cases which
was filtered on sintered glass crucible and recrystallized using
ethanol/water mixture, then dried under vacuum at about 50"C.

RESULTS AND DISCUSSION
(A)Elemental analysis
The physical analytical data of (L) and its complexes are given in Table
(1), in a satisfactory agreement with the calculated values. The
suggested molecular which are
formulas also supported by subsequence spectral and molar ratio, as

well as magnetic susceptibility.

Table -1: Physical data for L and its complexes

(B)-Electronic and Infrared Spectra
The bands are classified into the intermolecular transitions appear

in the uv region, and d-d transitions appear in the visible region. These
transitions are assigned in relevant to the structures of complexes. Table
(2), show the position of electronic absorption band and its transitions,
and also include the calculated value of Racah parameter (B), 10Dq and
nephelauxetic factor (P) for CoL, CrL and FeL.

Symbol
Melting
point,
.C

Color ｄ蘭
Ｆｏｕｎ

蘭
Ｃａ‐ｃ

Elemental analysis

Suggested
Formula

Found
(Calc.)%o

C H N S

L う
４ Vヽhite

50.90

(51.04)

3..35

(3.85)

17.00

(17.87)

13.81

(13.61)

C10H9N3S02

CuL (123)d Blue 9.98 10.21

38.77

(38.56)

2.90

(2.89)

13.55

(13.49)

10.55

(10.28)

ICu(L)]Clr.H2o

AuL Whitc 24.01 24.33

29.33

(29.65)

2.09

(2.22)

10.22

(10.38)

8.04

(7.91)
[Au(L)2]Cl3.2H2O

CoL (98… 100) Blue 11.22 10.59

39.00

(38.84)

2.88

(2.91)

13.70

(13.59)

10.22

(10.36)

[Co(L)2]C12・H20

CrL (230)d 『

ｒｃｅｎ

Ｄ

Ｇ

7.88 8.04

37.05

(37.13)

2.66

(2.78)

12.88

(12.99)

10.09

(9。 90)
[Cr(L)2C12]Cl.HrO

FeL (>250)d Brown 8.00 8.59

36.55

(36.91)

2.80

(2.77)

13.00

(12.91)

9.88

(9.84)

IFe(L)Clr]Cl.Hro
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The complex of CuL shows a broad band(13) at 15,780 cm-r which can

be assigned to 28,g---2B2g and'B,g---'Eg transitions.
For AuL complex the charge transfer bands appear at longer
wavelength, in the same time ligand field transition are expected to
appear at shorter wave length. This result in an over lap between the
two absorption bands, which make the interpretation of the spectra more
difficalt 11+,t5). Only one band has been observed at27,O3}cm-r, which
can be assigned to the transition 'A,g--'B,g in the square planar
geometry.
The CoL complex spectrum in DMF shows three bands.

The first two bandi at 16,611 and 14,880 cm-' *ere assigned to the

transition oAr--oT,tt) 
1v31. since this transition is known to be a triplet in

the range (14,000-17,500) cm'' in divalent cobalt of tetrahedral
geometry. This splitting is due to spin orbital coupling(16). Therefore v3

have been calculated as the average of these two bands.

The third band which appear as a weak band at 9,346 cm-' *as assigned

to the transition of aAr--a1,(t)(rr), while v1 could not be observed since

it is expected to appear in the range out of the instrument scale so it was

calculated using Tanabe-sugano diagram for d7 system( l7) and found to
be 6,265.--'*hi.h belong to the transition oAr---oTr(F). The different
ligand field parameters have been calculated using the same diagram,

the results are found in Table (2). Comparison of the results obtained in
this work with the literature data suggests high spin tetrahedral

geometry around Cobalt (II) ion(18-20).
The relatively high value of lODq and the low value of nephelauxetic

factor (B) indicate the covalent character between the Co (lI) ion and the

ligand.
The CrL complex spectrum in DMF shows three bands, the first two
bands at 16,420 una 22,883 cm-l were assigned as belonging 1-o

transitions oArg-,oTrg't) (r, which is equal to 1Obq; and aA2g--oT,gtt'

(v2)(17)
The third band could not be observed since it was expected to appear in

the ligand or charge transfer absorption region, so it was calculated

using the Tanabe-Sugano diagram(I8) and w?s found to be at 35,568

c--'Ind assigned to tf,e transiiion oArg---oT,g(P) 
1v3)( l8).

The uv-vis spectrum of the FeL complex showed q*o transitions, the

first transition at 28,517 cm't which assigned to uA,g---'Trg and the

second at 20,000 cm-lbelong to uA,g--oT,g both as a shoulders' This
complex and came in accordance to other available data so an

octahedral geometry was suggested to the FeL complex (21). The value

of the measured magnetic moment in accordance with the presumption

of high-spin d5 ferric ion in octahedral geometry(17).
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From Tanabe-sugano diagram for d5 octahedral field(l7) , the value of
1ODq equal to 25,800cm-r and the high value of nephelauxetic factor (B)
(0.99) indicated the ionic character between iron (III) ion and the ligand.
The infrared data are shown in table (3).The Table lists the stretching
frequency (v) for some of the characteristic groups exhibited by the
ligand and complexes.
The formations of these complexes were confirmed by monitoring the
changes both in location and intensity of the certain bands.
In the free ligand, the band at 1614 cm-l is assigned to the stretching of
C:N (22). On complexation, this band is shifted to a lower frequency
region. This shift is probably due to the lowering of bond order of the
carbon-nitrogen bond resulted from complexation of the metal to the
ligand through nitrogen. The frequencies for the v (N-H) asm. and
v(N-H) sym. in the complex was not seen because it was covered by a
broad band appear in the range (3400-3550) cm-r assigned to -OH
stretching of outer sphere water molecules.
Stretching of metal-nitrogen and metal-chloride bonds of the complexes
appeared in low frequency regions (23),Table (3).
The molar ratio method and continues variation were followed to detect
the ratio of metal ion to ligand of complex Q$. Ethanol was used as a
solvent. The M: L ratio was found 1:2 to all complexes. The values of
magnetic moment and conductivity measurements in table (4) supported
the suggested structures.

Table-2:Elec for L and

‐

"

ron spectra 10r L a rts co exes in DMF sol crn

Symbol Absorption

band(Cm-1)
Transition B Dq/B

一　　　一一一一一一一一一
10Dq 15B

L
35,715

37,735

π―→ π

n―→ π

CuL 15,780
::li二::ξ

AuL 27,030 IAlg―→lBlg

CoL
6,265

9,346

15,664

(u1) 4,Ar-41, (r)

(u2) aAr-a1,(F)

(u3) aAr-a1,(P)
1,135 522 0.46 6,265 16,920

CrL
16,420

22,883

35,568

(Dl)4A2g_>4T2g(ト
リ

(υ2)4A2g_)4Tlg(F)(υ 3)
4A2g_4Tlg(P)

1,030 2.4 684 0.66 16,420 15,450

FcL 20,000

28.517

oArE-"Trg
uA,g-tTrg

1300 ０
‘ 1,290 0,99 25,800 19,350
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Table -3:The absorption band in infrared spectrum for L and its
com 〕S

Symbol v(C=N) v(N-H)asm v(N-H)sym v(o-H) v(M-N) v(\l-Cl)

L 1614 3402 3288

CuL 3300 483

AuL ＾
υ

‘
υ 3313 480

CoL 1607 3374 480

CrL 1606 3390 480 395

FeL 1606 3380 483 399
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Antibacte rial activitv
With a view to explore the possibility of obtaining biologically

useful compounds that contain 1,3,4-thiadiazole ring system (25-27),

such biological activity prompt us to prepare some new series

containing the above mentioned unite. The antimicrobial activity of
these compounds was determined by the agar diffusion method 

(28) 
used

were Staphylococcus ouretts , Escherishia coli , Pseudomonas

aeroginosa and Condida albicans .

In this method a slandered (5mm) diameter sterilized filter paper disc

impregnated with the compound (lmg per I ml of acetone) was placed

on an agar plate seeded with the test organism. The plate were incubated

for24 hours at37 "C 
.

The zone of inhibition formed was measured in mm and are represented

by (+), (++), (r_r+) depending upon the diameter and clarity, Table (5)'

Table -4:Magnetic moment, Conductivity and suggested structures for
ies

Complex
Magnetic
moment
ueff(8.M.)

Conductivity
tts.cm'l

Suggested structure

CuL 140 Square planar

AuL 0.99 Square planar

CoL 4.35 134 Tetrahedral

CrL 3.80 145 Octahedral

FeL 5.90 Octahedral
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‐         Table-5:Antibacterial act市 ity for ligand and complexes at(conC.
mg/m

Symbol Staphylococcus
oureas

Esc力ι′おカカ

`0″

Pseudomonos
oeroginosa ¨̈L + 十十十

CuL + +++ + 十+

AuL + ++十 +十 +

CoL 十十 ++ 十十 ++

CrL 十 +++ 十十十 十

FeL 十+ ++十 十十 +

Note:
(-) : No Inhibition, (*) : Inhibition zone (6-8) mm, (++) : Inhibition
zone (8-10) mm and
(+++) : Inhibition zone >10mm

on the basis of the preceding discussion, the structure of the complexes
may be suggested as follow:

C12・H20

一
　

一

ヽ
〕

0

Where,M=Cr(III)and Fe(III)
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VO(IV),Mn(II),Fe(IⅡ )CO(II),Ni(II),Cu(II)and Zn(II)COmplexes
With Tetradentate SchiffBase14-methyl¨ 3,5… bis{(3‐methyl‐ 5‐ (4-phenyl―

ThioseⅡLiCarbazonlidin)Pyrazoline¨ 2yl)Pyraz01ine

Rchab A.M.Al‐ Hasani

Al―Mustansirya University,College of Science,Department ofChcmistry。
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ABSTRACT
A new Schiff base[4¨ methyl… 3,5¨ bis{(3-methyl‐ 5‐ (4-phenyl―thiosemicarbazonlidine)

pyrazoline-2yl)pyrazOline]IL],have bCCn prepared and charactenzed by(FT-lR)

Spectroscopy and elemental analysis(CoH.N).(L)has been uscd as a chelating ligand to

prepare some complexes of(V(IV),Mn(Π ),Fe(lU),CO(II),Ni(Π ),Cu(Π ),and zn(II)
ions .The prepared complexes were identiflcd and their geomctrical were suggested in

solid state by using(FT‐ IR)and(UV―Vis)speCtrOscopy,elemental analysis(C.H.N),

Flamc atornic absorption tcchnique, in addition to magnetic susceptibility and

conductivity measurements.The study ofthe nature ofthe complexes formed in ethanol

foHowing the mole ratio method, gave result which were compared successfully with

those obtained fronl solid state studies.The apparcnt stability constant of the complexes

havc becn studied with the time and their color were stable for more than(4hours),as

weH as the rnolar absorptivities have been calculated.

The antibacterial act市 ity for free ligand(L)and their mctal complexcs were studied

against two selected micro‐ organisms fFSθ 夕あ″ο
“
θ
"s 

αθr昭わ″θ∫″″ grα

“
″θgα′ルイ

andrβαθJ〃夕s&ィ b′′′り αs gra″ ρθsノ′Jソイ.The minimal inhib■ ory concentrations(MIC)

have been also studied to deterrnine the low concentration for inhibition.The antibiotic

(Ampicillin)has been chosen to compare their activity with those ofthe new compounds.
Further more the antifungal act市 託y against two micro― organism(?θ″た′〃夕

“
Spp.ノ and

“

ψθrg′′ルS/Jαツクリ Were studた d for JI compounds.The resuhs showed great
enhancement of activity of the complexes relative to that of their respective free ligand

(L).ThiS Was attributed top the synergetic effect between the metal ion and the ligand,in
addition to the differences in the structural varieties.
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VO (lV), Mn (ll), Fe (lll) Co (ll), Ni (ll), Cu (ll) and Zn(ll) Complexes with Telradentate Schiff
Base[4-methyl-3,5-bis{(3-methyl-5- (4-phenyl-thiosemicarbazonlidin) pyrazoline-rrtttVr-i,Jl:b

INTRODUCTION
Schiff bases are an important class of ligands in coordination chemistry

and find extensive application in different fields(l-3). Some ofthese bases

exhibited antimicrobial and anticancer activities(4-6). The biological
activities were attributed mainly to azomethine group(4). Some complexes
of Schiff bases were found more active than the parent ligands against
bacteria and fungi(6-8) and as herbicides(7). Complexes containing more
than one metal center represent synthetic models of ferromagnetic
interaction between metal centers which can explain oxidation-reduction
process in biological systems in addition to their catalytic and biological
activities(9,10).The coordination compounds quadridentate Schiff bases

have been reported to act as inhibitors for enzymes(ll,l2) this gave us
motives to synthesis new metal complexes of a new quadridentate Schiff
base [4 - methyl - 3 ,5-bis{(3-methyl-5- (4-phenyl-thiosemicarbazonlidine)
pyrazoline-2yl)pyrazolinel [L] to investigate the coordination behavior of
the new ligand toward some metal ions, then compare the biological
activities of ligand with their metal complexes .

MATERIALSAND METHODS
Physical meosurements and onalysis

Melting points were recorded on gallenkamp Melting point apparatus
and were uncorrected. FTJR spectra were recoded using FT-IR8300
Schimadzu in the range of (4000-200) cm-r, samples were measured as

(CsI disc).Electronic spectra were obtained using UV-l650PC
Schimadzu Spectrophotometer at room temperature, the measurements
were recorded using a concentration of (10-3)M of the complex in
chloroform as a solvent. The metal content wils estimated
spectrophotometerically using atomic absorption Schimadzu 4A670
Spectrophotometer. The elemental analyses (C.H.N.S) were obtained
using EA-034.mth. Conductivity measurements were obtained using
Corning conductivity meter 220, these measurements were obtained in
DMF solvent using concentration of ( l0-3 M) at 25Co.Magnetic
susceptibility measurements were obtained at 25Co on the solid state

applying Faraday's method using Bruker BM6 instrument.
All chemicals were of highest purity and were used as received.

Preparation ofthe ligand {L}:-
( I )- Preparation [3,5-dihydrozide-4-methylpyrozol ineJ I A | .

A mixture of [3,5-dimercapto-4-methyl-pyrazoline] (0.01

mole,l.45gm) and hydrazine hydrate(0.O2 mole,l.0gm)rvere refluxed
for (7) hours . The precipitate which separated on cooling was filtered
off, dried and recrystallized from ethanol, to give compound (A).The
physical data are given in Table (l).
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@- Preporotion [4-methyl-3,5-di(3-methyl-5-oxopyrozoline-2-yl
pyruzolinel lB I .

To solution ( A ) ( 0.01 mole, 1.41gm ) in ethanol was added ethyl
acetyl acetone ( 0.02 mole, 5.2gm ), the reaction mixture was refluxed
for ( 6-7 ) hours . The volume was reduced and reaction mixture was

N一―――――一N

― ‰VL

was filtered off,
data are given in

N-N

.-1
HN

Ph

IBI

(3) -Pr ep oration [4 -met hy l-3, 5 -bis { (3 -methyl- 5 - (4 -p h e nyl-th ios emic or-
bazonlidine) pyrozoline- 2yl)pyruzolineJ lLl .

The Schiff base [L]was prepared by condensing the [B] (0.01 mole,

2.73gm) and (4-methyl thiosemicarbazide) (0.02 mole,6.68gm) in
ethanol ,the reaction mixture was refluxed for (3) hours. On cooling the

separated solid was filtered off, dried and recrystallized from ethanol,
the physical data are given in Table (l).

N_N

[L]

kept at room temperature .The product so obtained
dried and recrystallized from ethanol, the physical
Table (1).
N-N

*r*-*r\_lf-ryr* ,"* 3cocH 2cooc zHs -------i ,."---_/...o
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VO (IV), Mn (ll), Fe (lll) Co (ll), Ni (ll), Cu (II) and Zn(ll) Complexes with Tetradentate Schiff
Base[4-methyl-3,5-bis{(3-methyl-5- (4-phenyl-thiosemicarbazonlidin) pyrazoline-2yl)Pyrazoline

Rehab

Preparation of Schiff base complexes:
Hot ethanolic solution of metal ion salts (0.0IM) [VOSO4.5H2O

,MnCl2.4H2O,FeCl3.9H2O' CoClu.6HzO, NiCl2.6H2O,CuClz.2H2O
and ZnCl2. H2Ol (0.01M) of [Ll, were mixed in stoichiometric ratio
with continuous stirring and heated under reflux for one hour. The
reaction mixture was then concentrated to half of its original volume
when complexes precipitated. The complexes thus obtained were
filtered and washed with hot water and finally washed well with hot
ethanol. The complexes were dried under vacuum. The physical data of
the prepared complexes are shown in Table (l).

Study of complex formation in solution:-
Complexes of [Ll with metal ions were studied in solution using

ethanol as a solvent, in order to determined [M: L] ratio in the complex
following molar ratio metho6(13) . A series of solutions were prepared
having a constant concentration I x 10-3M] of the metal ion and [L[. The

[M lL) ratio was determined from the relation ship between the
absorption of the absorbed light and the mole ratio of [M: L].The results
of complexes formation in solution were listed in Table(l).

Stobility constont of Schiff bose complexes:
The conditional (13,14) stability constant of the (1:l) [Metal: ligand]

complex were evaluated as fallows:
Two sets of solutions were prepared, the first set of solution (As)were

formulated to contain stoichiometric amount (lml) of 1tO-3U) ligand[L]
to (lml)of (10'3M) of metal ion by placing in to a three series of (lOml)
volumetric flasks. The solutions of the coloured complexes were diluted
to the mark with ethanol. The second set (Am)were formulated to
contain five fold excess (5ml) of (10-3M) ligand[Ll, by placing in to a
three series of (l0ml) volumetric flasks followed by addition of (lml) of
(tO'3V9of metal ion solution, the volumes were then completed to the
mark with ethanol. The absorbance (As and Am) of the solutions were
measured at (L"*) of maximum absorption. The stability constant (k)
and the molar absorptiviry (er*) have been calculated.

Study of biological activities for ILI ligand and their metal
complexes:-

The in vitro biological screening effects of the investigated
compounds were tested against selected Vpes of bacteria which include
(Pseudonomous oerugionosa/ as gram negative and (Bacillus Subtilis)
as gram positive and the fungus, (Penicillum Spp.) and (Aspergillus

flavus) by the well diffusion method using Nutrient agar as method(15).
Stock solutions (10'3M) were prepared by dissolving the compounds in
DMSO solution. In a typical procedure, a well was made on the agar
medium inoculated with microorganisms. The well was filled with the
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test solution using a micropipette and the plat was incubated at 30 C'
for 72 hours. During this period, the test solution diffused and the
growth of the inoculated microorganisms was affected. The second
technique was to get the sensitivity of each microorganism toward the
new compounds by determining the minimal inhibitory concentration
(MIC) which was a achieved by using Tube Dilution Method (16). The
(IvIIC) of the new compounds for each micro-organism was measured at
the lowest concentration of the compound required to inhibit the growth
of this micro-organism, these tubes containing different concentrations
of the new compounds were incubated at 37 oC for 45 hours and the
antibiotic (Ampicillin) has been chosen to compare their activity with
those of the new compounds.

RESULTS AND DISCUSSION
Port (I):- Synthesis snd charscterizotion of the isolated Schiff base

derivstives und its metal complexes
(A) E I ementol analysis :

The interaction of Schiff base [L] with appropriate metal salt under
study in ethanol gave crystalline products with different colors
depending on the metal ion. All complexes were readily soluble in
chloroform, dimethylformamide and dimethylsulfoxide and were found
to be stable toward air and moisture, as well as they were decomposed
before melting. The physical and analytical data of [A], [B] and free
ligand [L] and their metal complexes are given in Table (l).Results
obtained from elemental analyses (C.H.N.S) and flam atomic absorption
are in a satisfactory agreement with the calculated values .The
suggested molecular formulas also supported by spectra(FT-IR) and
(UV-Vis.) analyses , furthermore magnetic susceptibility and
conductivity measurements.
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COm xes

物
助

Cθわr 吻″
yig″

%
Metal analyses found (calc.) Suggested formula

for isolated
precioilateC% 〃 % J°/。 S% ″ %

[Al
Bright

Ye1low
143‐ 146 88

34.22

(34.04)

6.92

(6.38)

59.46

(59.57)
C4H,N6

lBI White 170‐ 173 95
51.92

(52.74)

5.03

(4.76)

31.47

(30.77)
C12 H13N6 02

ILl
Pale
Yellow

198‐ 201 80
54.55

(54.64)

4.66

(4.73)

29.39

(29.42)

11.69

(1■21)
C26H27N12 52

VOL Greeni
sh blue

●
′

つ
４ 75

42.09

(42.51)

3.76

(3.68)

23.04

(22.89)

12。93

(13.08)

6.88

(6.94)
[VO L]SΘ 4

ⅣInL Brown 219 80
43.86

(44.77)

2.93

(3.87)

24。 19

(24。 11)

10.Ol

(9.18)

7.67

(7.88)
[Mn LC12]

FeL
ｎ

Ｄａｒｋ

ｂｒ。ｗ
245 83

41.05

(40.56)

3.34

(4.03)

20.97

(21.84)

8.27

(8.32)

8.11

(7.25)
[Fe LC12]Cl・ 2H20

CoL 呻
ｂ‐ｕｃ

232 90
44.18

(44.51)

3.48

(3.85)

23.39

(23.97)

10.03

(9.13)

8.23

(8.40)
[Co Li C12

NiL Orange 258 ‘
υ

42.78

(43.41)

4.13

(4.04)

22.89

(23.38)

7.97

(8.90)

9.12

(8.17)
[Ni L] Cl2 H2O

CuL Brown 273 82
43.46

(44.22)

2.95

(3.83)

23.54

(23.81)

9.13

(9.07)

8.96

(9.00)
[Cu LC12]

ZnL Off‐

white
250 90

44.09

(44.11)

3.33

(3.82)

22.82

(23.75)

8.89

(9.05)

10.02

(9.25)
[Zn L]C12

VO(IV),Mn(II),Fe(IH)CO(II),Ni(H),Cu(II)and zn(H)COmplexes whh Tetradentate SchifF
Base[4‐ methy卜 3,5‐ bis{(3-methy卜 5‐ (4‐pheny卜thiosemicarbtton:idin)pyrazoline‐ 2yDPyrazoline

Rchab

Table‐ 1:Physical data For IAl,IBl and free ligand ILl and itS metal

Infrared Spectroscopic Study : -
All the recorded spectra were in the solid state using CsI .As expected,

FT-IR gave a good information about the complexation behavior of the
ligand[Ll with various metal ions. The characteristic frequencies of free
ligand[Ll and its metal complexes were readily assigned based on
comparison with literature values(I7 -22).
The FT-IR of [3,5-dihydrazide-4-methylpyrazoline] (A) was

confirmed by the disappearance of (-SH) group in the region (2600-
2550) cm'r and the appearance of hydrazine group which showed three
bands at the regions 13360,3420 and 3165]cm-',these can be assigned to

[uNH2 anduNH] vibrations( I 8, I 9).
Compound [4-m ethyl-3,5-di(3-methyl-S-oxopyrazoline-2-yl

pyrazolinel ( B ) was confirmed from the disappearance of the three
bands of hydrazine group (-NHNH2) of compound (A) and appearance

of a new band at (1700) cm'r due to (C:O) stretching(19) .

The infrared spectra of the Schiff base ligand (L) has the important
absorption bands in the regions (3100,1630 and 1335) cm-r assignable to

[uNH,C:N and uC:S] respectively .The ligand (L) has no absorption
band at (1700) cm-r which indicates that free carbonyl groups are

absent and so the ketimine structure is ruled out . In the all complexes
the Schiff base [Ll ligand behave as a tetradentate coordinating to the
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IVO(I\D ,Mn(II), Fe(IU) , Co(II)), Cu(II) and Zn(ll)lions throw the
nitrogen of azomethine and sulfer of the thiocarbonyl groups therefore
the bands due to[uC:N and uC:S] were shifted to lower frequencies
side on complexation, table(2).The behavior of ILI was further
indicated by the newly formed bands in the regions (480-464),(440-400)
and (370-350) cm-' which are tentatively assigned to (M-N, M-S and
M-Cl) bands stretching frequencies respectively (21 ,22), table (2)
Abroad band at (3400) cm'' was observed in the spectra of [FeL and
NiL] complexes assigned as (uO-H) suggested the presence of a water
molecule (21).

Table -2: Characteristic stretching vibrational frequencies (.--')
located in the FT-IR spectra of free ligand IL] and it5 metal

Where :- ( s:strong, m:medium, mw:medium week, w :week,

b:broad)

Electronic absorption Spectra, Magnetic susceptibilily und
Conductivity meas ure me nt:

Table (3) gives the electronic spectra of the metal complexes were
recorded for their solution in chloroform, in the range (200-1100) nm,
and magnetic moments at room temperature as well as the molar
conductance values of the complexes in (DMF).

The (L) ligand exhibit two bands around 34000 and 30000 cffi-r, these
intense bands are due to r---+ n* and n--- fi* transitions respectively(zol.

[VOL]:- The spectrum of vanadyl (IV) complex show two main
absorption bands, table (3), which are assigned to the two transition 2B2

---2E and '8, ---'8, respectively in a square pyramidal geometry(23,24)
. The magnetic moment (2.01B.M) is higher than spin value of the
vanadium metal only, this result indicate a higher orbital contribution
(25-27). Conductivity measurement in (DMF) showed that the complex
was ionic, Table (3).

comprexes

物
助

oC:N uC=S o M-N o M-S o M-Cl Others

:L] 1630(Ins) 1335(s)

voL 1s96(m) 1325(m) 478(mw) 422(mw)
975(s) (uV:0),
1015, 1260 and 1470
(uSOa) a free anion

MnL 1598(1■ ) 1322(m\ 469(mw) 400(mw) 368(、、う
FeL 1594(m) 1320(1■ ) 480(mw) 440(inw) 370(w) υ(O‐H)3400(b)

CoL 1596(In) 1325(In) 464(inw) 435(mw)
NiL 1598`llll) 1322(m\ 472(mw') 428(mw) u(O-H) 3400(b)
CuL 1594(m) 1324(m) 476(mw) 438(mw) 350(w)

ZnL 1598(1■ ) 1322(1■ ) 464(Inw) 428(1■、v)
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VO (lV), Mn (ll), Fe (lll) Co (ll), Ni (ll), Cu (ll) and Zn(ll) Complexes with Tetradentate Schiff
Base[4-methyl-3,5-bis{(3-methyl-5- (4-phenyl-thiosemicarbazonlidin) pyrazoline-2Vl)PlrazolineO

[MnLl :- Electronic spectra of Mn(II) complex showed very weak
absorption bands at (12658,18348 and 26505) .rn'' , which are assigned

to the transitions :

uA,g-o Trg (G), uA,g-oTrg (G) and 6A1g-'aArg+aEg (G) respectively
(23,28). The values of racah parameters (lODq,B-,Dq/ B-,158- and B)
have been calculated to be (9350,850,1.09,11742 and 0.98)
respectively(23).Magnetic moment of the solid complex was (5.0 B.M)
showed the complex to be paramagnetic and five unpaired electrons
indicating a high spin octahedral configuration (27). The conductivity
measurement showed that the complex was non ionic, table (3).

[FeLl:- This complex showed three bands related to octahedral iron
complex (23,28). They were observed at (l 1695,18518 and 26315) cm''
that iefer to 6A,g-,a Trg (G), 6A19-oTrg (G) and 6A1g-4Arg+4Eg (G)
respectively (23,29,30). The ligand field (10Dq,B-,Dq/ B-,158- and B)
came out to (10030,771,1.29,10327 and 0.43) respectively. The
magnetic moment is (5.31 B.M.) indicated a high spin octahedral
complex (25,26,31-33). Conductivity in (DMF) showed that the
complex was ionic, table (3).

[CoL]:- The blue cobalt(Il) complex gave a magnetic moment value of
(4.53B.M ), which indicates a high-spin type complex(25,26,31)
Electronic spectrum in chloroform solvent exhibited a splitted band in
the range of (17452-14184)cm'r (23,34-39). These bands can be

assigned to the transition oAr-oT, (P) (vr) .

A broad band was observed at 3244cm't in infrared spectrum can be

assigned to theaA2 --- aTz(F) (vr) , while the transition of (v2) expected
in the range (5000-6000)cm'r can not be measured(39).The various
ligand field parameters(l0Dq, B- and v2) have been calculated by refer
to Tanaba-Sugano diagram for (d7) configuration (35,38,39) , to be
(3244, 720.8 and 5453) respectively, as well as the calculation of the

spin-orbit coupling constant ()"') was calculated .The resulting value (1.

: -198.4) show the present complex to be distorted tetrahedral(23) . The
nephelauxetic factor (B) was calculated and found to be (0.64)
indicating high degree of covalence in bonding of ligand donor atoms

with cobalt (II) ion(23,40) .The molar conductance showed that the
complex was electrolyte, table(3) .

[NiL]:- The diamagnetic Ni(II) complex exhibit a medium intensity
band at l6673cm-t and a high intensity band at 28810 cm-'
corresponding to transitions from lA1. + 'Ar. , lE, and the high
intensity of the latter band may be due to over lap of L -* Ni(II) charge
transfer band respectively in square planar disposition(23,34-37).
Conductivity measurement in Table (3) showed that the complex was

highly conducting therefore the (Cl) ion wasn't considered to be

coordinated with metal ion and is located outside the coordination zone.
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transition and the other to a charge transfer band in distorted octahedral

il#:#js#, #:;l*h.I#& T;6'*x,1,il1 *iTil:l
showed that the complex was non ionic.

lznLl:- The prepared complex is colorless and diamagnetic which is
expected for dlo ion, since the spectra of this complex show some
shifting and change in the shape of the bands were compared with those
of the free ligand (L). The UV-Vis. spectrum of Zn(II) complex in
(CHCI3) solution show some transition found in the region (200- 443
nm),can be assigned as intra ligand transition(34,35,40,42) ,table (3).
Conductivity showed that the complex was to be electrolyte, table (3).

ロ

Table -3: Electronic spectra (CHCI3), Magnetic moment
B.M) and Conductance in (DMF) for metal com

物肱
Bα″お

cm‐
1 Assignment fθDタ

Molar
cond.

us. Cm'l

μ蠣 、

ユ″

Suggested
structure

IVOL]
11224

23975

2B2~)2E

2B2→2Al
72.68 2.01

Square
Pyramidal

IMnL]

12658

11688(cd)

18348

26505

°Alg―)4Tlg(G)

6Algょ

、[2g(G)
_)4AlR+4Eg(G)

9350 21.07 5.03
Octahedral

IFeL]

11695

18518

26315

°Alg―)'Tlg(G)

lilJtti`:)
10030 87 5.31

Octahedral

ICoL]

3244

5453(cal)

15733(av。 )

oAr'--ot, (p)
o Ar---oT, (F)
oAr---ot, (p)

3244 182.18 4.53

Tetrahedral

[NiL]
16673

28810

lAlg―→lA2g,lEg

L  → Ni(II)

(C.T)
179.63 0.0

Square
planar

ICuL]
16130

30894

ZEg→ ZT2g

L―→Cu(II)(C.T) 14.03 1.74 Octahedral

IZnL]

29200
27854
20989

Internal ligand charge
transfer (L ---+Zn(II)

or Zn(II) --- L)
187.24 0.0 Tetrahedral

Part (II):- Spectrophotometer study of complex formotion in organic
solvent
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VO (lV), Mn (ll), Fe (tll) Co (ll), Ni(lI), Cu (II) and Zn(ll) Complexes with Tetradentate Schiff
Base[4-methyl-3,5-bis{(3-methyl-5- (4-phenyl-thiosemicarbazonlidin) pyrazoline-2yl)Pyrazoline'

(I)-Molar rotio method:
The compositions of the (VOL , MnL, FeL, CoL, NiL and CuL)

complexes have been studied by the molar ratio method. The results of
complexes in ethanol as a solvent, suggest that the metal to ligand ratio
was (1:1) for all complexes, which were comparable to those obtained
from solid state study, table (4).

(2)-Stability constont of the Schiff bose complexes:
The apparent stability constant of the (l:l) [Metal: Ligand]

complexes was estimated, table (4).
The average of three measurements of the absorption of solution

containing a stoichiomtetric amount of ligand and metal ions (As),
while the (Am) equal the average of three measurements of the
absorption of solution containing the same amount of metal and five
fold excess of ligand of the solutions, were measured at l.max of
maximum absorption, as well as the degree of dissociation (c) and

molar absorptivity (e ,",) fot all complexes were calculated (13,14),
Table (a). The results indicate that (VOL ,MnL, FeL, and CUL)
complexes yielded rather high stability in contrast to the other values
obtained with (, CoL and NiL) , this refer to their structural geometric,
table(4). Furthermore the (s n,u*) of all complexes is rather high, table
( ). The developed colors become stable after one hour, up to four
hours.

Table-4: Molar ratio, Stability constant and molar absorptivities
fSchiffbase l

(As): The average of three measurements of the absorption of solution containing a
stoichiomtetric amount of ligand and metal ions.
(Am) : The average of three measurrements of the absorption of solution containing
the same amount of metal and five fold excess of ligand of the solutions.

Suggested Stereo Chemistry Structure for Schiff base complexes:
According to the results obtained from elemental and spectral

analyses as well as magnetic moment and conductivity measurements,

the suggested structure of the above mentioned complexes can be

illustrated as follow:-
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01 1 exes at room re

Cθ

“
ψ′ιχ

ルfr二

Rα′わ
И∫ /″ α

F
二.″θ′

イ
t max

L.mol.cmt
) mor nm

[VOL] 0。369 0.458 0。 194 6。 144ホ 10' 4580 く
υ

，
′

[ⅣInLl 0.496 0.585 0.089 7.64* 0' 5853 445

IFeLl 0.458 0.497 0.039 8.06* 0) 4976 498

ICoLl 0.217 0.354 0.137 2.58拿 0' 3541 575

INiLl 0。377 0.439 0.135 6.09ホ 0' 4396 457

iCuLl 0.441 0.496 0。 lH 7.23ホ 0) 4960 521
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Biologicol Studies:-
The new synthetic compounds were screened in vitro for their ability

to inhibit the growth of representative f(Pseudonomous oerugionoso)
as gram negativel and l(Bacillus Subtilis) as gram positivel. Also the
study was done against (Candida albicans and Aspergillus tlavus)
fungus, in DMSO as a solvent at two different concentrations. The
results showed that the (A and B) compounds are moderate activities
against the studied bacteria and fungus as compared with their Schiff
base ligand ILI against the same microorganisms and under the
identical experimental conditions, Table(5),this difference attributed to
effect of introducing the pharmacologically important Schiff base
moiety in the structure of the prepared free ligand.

The complexes were found to be more toxic than the corresponding
parent ligand [Ll against all the types of the microorganisms Table(5),
this was attributed to the synergetic effect(43) between the metal ion
and the ligand. Furthermore the results of the (MIC) study for the
(A and B) and{L} and their metal complexes are shown in table (6),
these results indicate that some of the new compounds exhibited
antibacterial activity against the studied bacteria at lower concentration,
while they don't show such activity at higher concentration. As well as

the all compounds were more active at lower concentration on
comparison of these values with the antibiotic(44).

Table -5: Antibacterial and antifungal activities for (A), (B) and
r - -- - - , -- ---- --- r-1.

・、
ロ

free ligand Ll and their Metal Complexes m t-

Compo.

Pseudonomous
aerugionosa

Bαε′〃″sS“ btilis
Penicillum Spp. Aspergillus

flavus
100
pDm

200

DDM

100

DDM

200
DDM

100

DDM

200

DDM

100
pDm

200
Dpm

Control
(DMSO)
(A) 33 44 30 38 6 2 8 4

(B) 19 29 22 32 8 6 10 8

:Ll 23 27 24 22 つ
４ 8 10 10

IVOLl 1 23 15 20 0 12 8 10

IⅣInL] 4 4 10 17 0 16 10 12

IFeLl 3 6 18 14 う
４ 16 18 14

ICoLl 2 0 20 つ
４ 4 23 18 18

INiLI 4 4 10 17 0 16 10 12

「CuL] 1
つ
Ｄ

う
乙 15 20 0 12 8 10

[ZnL] く
υ

つ
乙

つ
ん 10 13 2 18 8 16

Where :[6-8: (+),8-10: (++), >10: (+++)] 30-40: (+++) , 20-30 :(++++) , 10-20:
(+++++)
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ree d Ll and their Metal Com .Ell

θttPa

Pse udon omo us aer ug ionosa Bα c′〃〃s SJJb′′″

0.05 0.5 1.5 2 0.05 0.5 1.5 2

(A) + + MIC + + + MIC
(B) + + MIC + + MIC
:L] 十 MIC + + MIC
IVOLl MIC + MIC
[ルInLl + MIC MIC
IFeLl MIC MIC

ICoLl MIC MIC
INiL] + + MIC + MIC

ICuLl MIC MIC
[ZnLl + MIC MIC

AmpiciH
In

+ + MIC + + + MIC

VO(IV),Mn(II),Fe(IH)CO(II),Ni(H),Cu(II)and zn(H)COmplexes whh Tetttdentate Schi∬
Base[4-methyl… 3,5‐ bis{(3-methy卜 5‐ (4‐phenyl‐thiosemicarbazonlidin)pyrazoline… 2yl)Pyrazoline

Rchab

Table‐ 6:Minimal lnhibitory Concentration(MIC)fOr(A),(B)and
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Spectrophotometric Determination of Chloramphenicol in
Pharmaceutical Preparations via Oxidative Coupling

Reaction with Pyrocatechol
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ABSTRACT
A sensitive spectrophotometric method was proposed for the determination of

chloramphenicol (CAP) in pharmaceutical preparations. The method was based on oxidative
coupling organic reaction of reduced CAP with pyrocatechol in the presence of ferric sulfate to
form red water soluble product with maximum absorbance at 500 nm. The reaction conditions
were studied and optimized. The linear range for the determination of CAP, and the detection
limit were 1 - 22 pg ml-r and 0.520 pg ml-r, respectively. The proposed method has been

applied successfully for the determination of CAP in pharmaceutical preparations. A statistical
comparison of these results with those obtained by the British pharmacopoeia procedure using
the Student t-test and variance ratio F-test shows a good agreement and indicates no significant
difference in accuracy and precision at the 9501, confidence.
Keywords: Chloramphenicol; Spectrophotometric; Pyrocatechol; Pharmaceutical preparations.

INTRODUCTION
Chloramphenicol (CAP) is acetamide, 2,2-dichloro-N-[2-hydroxy-1-

(hydroxymethyl)-2-(4-nitrophenyl)ethyll-, [R-(R*, R*)]-, C11H12CI2N2O5(1).

CAP was first isolated in 1947s from cultures of Streptomyces venezuelae(2'
3). It was synthetized in 1949s, becoming the first completely synthetic antibiotic
of importance to be produced commercially(2).

CAP is a potent, potentially toxic, which should be reserved for the treatment
of lifethreatening infections(4), particularly those caused by Haemophilus
influenzae(5). It is used topically in the treatment of bacterial conjunctivitis of the
eyes because of its wide antibacterial spectrum(4, 5) and its penetration of ocular
tissues and the aqueous humor(2).

Various methods have been reported for determining this drug in pharmaceu-
tical preparations,including titrimetric(6-8),potentiometric titration(9),polarogra-
phic(10),voltammetric(ll),capillary zone electrophoresis amperometric (12) ,

flow injection-biamperometric(13),reverse phase-high performance liquid chrom
-atographic(14,15),flow injection-chemiluminescence (16-18), flame atomic
absorption spectrophotometric (9, l9), spectrophotometric (20, 2l).
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Reaction with Pyrocatechol

Raghad and Mouayed 1

Many colorimetric methods for the determination of CAP in pharmaceutical
preparations are described in Table (l).

Table-l : Colorimetric methods for determination chloramphenicol
ln

Na103,   MetOl   and
sulfanilalnide of

pH 3

NaIO3 produced from
oxidation of acidic hydrolysis
product of CAP with NalOa
and masking the excess of
NalOr with sodium
molybdate

Charge
transfer
complex

520 4-28 22

Ethyl acetoacetate and

NaOH

Reduction of CAP with
Zn / HCI followed by
diazotization

Diazotiz
ation
and

couolins

345 2-18 23

8-Hydroxyquinoline and

NaOH

Reduction of CAP with
Zn / HCI followed by
diazotization

Diazotiz
ation
and
couolins

487 0。8-11.2 24

Promethazine.HCI wtth

Ca(OCI)2 in CH3COOH
mcdium

Reduction ofCAP with

Zn/HCI

Oxidativ
e

couplins
600 0。4-10 25

N,N― E)iethyl‐ p‐

phcnylencdianlinc with

K2Cr207  in  H2S04
medium

Reduction ofCAP with

Zn/HCi

Oxidativ
e

coupling
530 0.4-20 26

Fluoranil and borate
buffer of pH 9

Reaction with reagents at

45'C for 40 min and 50 min
respectively after reduction
of CAP with Zn / HCI
followed by neutralization
with NazCOr

Charge
transfer
complex

350 0.2-14

27
Chloranil and borate
buffer ofpH 9

342 0.4-14

3-NIlethy卜 2-

benzothiazolinone

hydrazone        with

(NH4)2S04・
Fe2(S04)3・24H20   in
ethanol rnedium

Reaction with reagents aner

rcduction ofCAP with

Zn/HCI

Oxidativ
e

coupling
570 1-10 28

N―(1-Naphthyl)ethylcne―

dianline dihydrochloride

Reduction of CAP with
SnClz / HCI followed by
diazotization and coupling
with Bratton-Marshall
reagent in a micellar medium
of sodium dodecyl sulfate

Diazotiz
ation
and
coupling

561 0.65-22.62 29
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KIO:, HCl,
sodium chloroacetate
buffer of pH 3
and KI

KIO: was produced from
oxidation of CAP in NaOH
medium with KIOq
(Malaprad reaction) for 20
min and masking the excess

of KIOa with sodium

Reaction of CAP with
hydroxylamine hydrochloride
in high alkaline medium (3 M
NaOH) at 60"C to yield a

hydroxamic acid which was
formed complex with reagent
and was extracted by benzyl
alcohol

Ferric
hydroxa
mic
complex

7-250
Fe (IIl) in high acidic

medium at
pHl -2

＾
ワ

AL- Mustansiriva J. Sci Vol. 21, No 5,2010

The BP recommends a spectrophotometric method for pharmaceutical
preparations of CAP at 278 nm(31).

This search describes the development of simple and sensitive

spectrophotometric method for the quantitative determination of CAP in
pharmaceutical preparations. The proposed method was based on reduction of the
nitro aromatic drug (CAP) to the corresponding primary aromatic amine followed
by oxidative coupling reaction of the latter with pyrocatechol in the presence

ferric sulfate and the measurement of the absorbance of the compounds thus,
formed.

MATERIALS AND METHODS
A Shimadzu UV-VIS 260 digital double-beam recording spectrophotometer

(Kyoto, Japan) was used for all spectral and absorbance measurements with
matched 1 -cm qvartz cells.
Chemicals and reagents

Chemicals and reagents of analytical grade used in present study. The

standard material of CAP was provided from the State Company for Drug
Industries and Medical Appliances (SDI), Samarra-Iraq.

Pharmaceutical preparations
Pharmaceutical preparations were obtained from commercial sources.

Aphenicol Capsules: 250 mg Chloramphenicol for each capsule (Ajanta Pharma

Limited, India).
Samaphenicol Eye Drops: 0.5% Chloramphenicol and 0.005%o Cetrimide for
each drop (10 ml) (SDI, Samarra-Iraq).
Ophtamycetine Eye Drops: 0.5% Chloramphenicol for each drop (10 ml) (Kahira
Pharm. and Chem. Ind. Co., Cairo-Egypt).
Betaphenicol Sterile Ophthalmic Ointment: 0.2% Betamethasone and 0.5%

Chloramphenicol for each ointment (5g) (Delta for medicaments, Ashrafieh and

Co., Aleppo-Syria)
Solutions

223
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Chloramphenicol (CAP) reduction solution (500 pg mf t)Ql)

This was prepared by dissolving 0.0500 g of CAP in ethanol. It was
transferred into 50 ml volumetric flask, and diluted to the mark with the same
solvent. The solution was transferred into beaker of 125 ml. A 20 ml of distilled
water, 20 ml of hydrochloric acid ( I 1.64 N), and 3 g of zinc powder were added.
The beaker was allowed to stand for 15 min at room temperature, then the
solution was filtered into 100 ml volumetric flask, washed the residues with
distilled water, and diluted to the mark volume with distilled water to obtain 500
pg ml-r of CAP reduction solution. More dilute solution was prepared daily by
appropriate dilution using distilled water.
Pyrocatechol (PC) solution (5 mM)

This was freshly prepared by dissolving 0.1101 g of PC and diluting to 200
ml with distilled water in volumetric flask.
Ferric sulfate solutions (10 mM)

This was prepared by dissolving 0.5619 g of ferric sulfate and diluting to 100
ml with distilled water in volumetric flask.
Solutions of pharmaceutical preparations
Capsules samples: The contents of ten capsules were weighed and the powder
was mixed. The accurately weighed portion of the powder equivalent to 50 mg of
CAP was dissolved in 30 ml of ethanol. The solution was filtered into a 50 ml
volumetric flask, the residue was washed with ethanol and diluted to volume with
the same solvent to obtain 1000 pg ml-r of CAP. This solution was transferred
into 125 ml beaker and was reduced as described above.
Eye drops samples: The contents of three bottles of eye drops were mixed. An
aliquot corresponding to 50 mg of CAP (10 ml) was diluted to 50 ml with ethanol
in a volumetric flask to obtain 1000 pg ml-rof CAP. This solution was transferred
into 125 ml beaker and was reduced as described above.
Ointment samples: The contents of five tubes of ointment were mixed. The
accurately weighed amount of ointment equivalent to 50 mg of CAP was
extracted with three l0 ml of ethanol. The solution was filtered into a 50 ml
volumetric flask, the residue was washed with ethanol and diluted to volume
with the same solvent to obtain 1000 pg ml'r of CAP. This solution was
transferred into 125 ml beaker and was reduced as described above.
Analytical procedure

Into a series of 25 ml volumetric flasks an increasing volume of the reduced
solution of drug (100 pg ml'l) were transferred to cover the range of the
calibration graph (1 -22 pg ml-t).To each of these were added I of pC (S mM)
and I ml of ferric sulfate (10 mM) and diluted to the mark with distilled water,
mixed well and left for 20 min at room temperature (25"C). The absorbances
were measured at 500 nm versus the reagent blanks, prepared in the same way
but containing no drug.

224



AL- Mustansiriya J. Sci Vol.21,No5,2010

- RESULTS AND DISCUSSIoN
Absorption spectra of the colored product

When a solution of reduced CAP was mixed with PC reagent and oxidized
with ferric sulfate, an intense red color forms immediately, which became stable
after 20 min. The red solution has a maximum absorption at 500 nm. Fig. (1)
shows the spectra of the red solution formed and of the reagent blank. The
maximum absorption at 500 nm was used in all subsequent experiments.

ウ

、」虚
´
．

0、 5

0.4

Cl.3

0.2.

0.1

0.0

400    500    ‐500

TVavelo■ gllll.lllu
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Fig. -l: Ab.sorption spectra of the product obtained by the reaction of PC with
40 pg ml-r of 1- reduced CAP fi the presence of ferric sulfate versus reagent

blank,
2- reagent blank versus distilled water

Optimum conditions for product formation
The effect of various variables on the color development was tested to

establish the optimum conditions for the determination of CAP by oxidative
coupling with PC reagent in the presence of ferric sulfate.

In the subsequent experiments, 500 pg of the reduced CAP was taken in 25
ml final volumes and the absorbances of a series of solutions were measured by
varying one and fixing the other parameters at 500 nm versus reagent blank after
20 min from the beginning of the reaction.
Effect of oxidant

Fez(SO+):.9H2O was found to be a useful oxidizing agent for oxidative
coupling reaction, other oxidizing agents such as NBS, K2Cr2O7, K2S2Og, NaIOa,
KIOa, and NaIO3 have also been tested, but none offered real advantages over
ferric sulfate.

The effect of the different volumes (0.3 - 2.0 ml) of l0 mM ferric sulfate
solution was examined on the maximum absorbance of the colored product in the
presence 1 ml of PC (5 mM). Fig. (2) shows that I ml of the solution was enough
to obtain a maximum absorbance, and it was used in the subsequent experiments.
Effect of the coupling reagent

Pyrocatechol (PC) was found to be a useful coupling reagent for oxidative
coupling reaction, because it produced stable oxidative coupling organic products
rapidly. Moreover, this reagent is easily to obtain and solve in water. Other

´
９
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coupling reagents such as resorcinol, phloroglucinol, phenol, 2-nitrophenol and
3-nitrophenol did not give product when tried in place ofPC.

The effects of the different volumes (0.3 - 2.0 ml) of 5 mM PC solution were
examined on the maximum formation of the colored product. Fig. (2) shows that
1 ml of the solution was optimum and was used in the subsequent experiments.

0.0 0.5 1.0 1.5 2.0 2,5

Volumc. mL
+Ferric Sulfstc (10 mfto

-*- PC (5 nNI)

Fig. -2: Optimum conditions for determination of CAP

Effe c t of or de r of a dd i t i o n
To obtain optimum results the order of addition of reagents should be

followed as given under the analytical procedure, otherwise a loss in color

intensity and stability was observed. The order of addition of reagents cited under

analytical procedure was used in all subsequent experiments.

Effect of temperature' 
Th; effect of temperature on the color intensity of the product was studied'

In practice a maximum absorbance was obtained when the color was developed

at ioom temperature (25'C), but when the color was developed in an ice-bath

(5'C) or in a water-bath (45'C) a loss in color intensity and stability were

observed. It is therefore recommended that the color reaction should be canied

out at room temperature (25'C).

Effect of reaction time
The color intensity reached a maximum after reduced drug solution had

been reacted immediately with PC and ferric sulfate in aqueous medium and

became stable after 20 min and remained stable for at least 60 min. Therefore,

20 min development time was selected as optimum in the analytical

procedure.

Structure of the product
Based on the mole ratio and continuous variation methods, it was found that

reduced CAP reacted with PC in a ratio of 1:1 as shown in Fig. (3) and Fig. (4).
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Fig. -5: Reaction scheme
Stability constant of the product

The product formed was soluble in water. The apparent stability constant
was calculated by comparing the absorbance of a solution containing
stoichiometric amount of CAP and PC (concentration of both CAP and PC are 2

一　
”

0.4

0.3

安
0.2

0.1

0.0

0.0     0.2     0.4     0.6     0.8     1.0

V(CAP)/1V(CAP)+V(PC)l

Fig. -4: Continuous variation plot

The reduced drug of CAP, by virtue of their strong electron donating ability,
coupling with PC (oxidized to o-benzoquinone by ferric sulfate), leading to the
formation of oxidative coupled productst32l, as shown in Fig. (5).

CAP Reducing form

Reducing form     Pyrocatechol

0       0H
Rl― =H and R2~=Cち C卜 と N卜

F卜 しト

CH20H

Colored - product

0.4

0.3

10.2
0.1

0.0

0.0    0.5   1.0    1.5   2.0    2.5

卜lolc PC/CAP)

Fig. -3: Mole ratio plot
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mM) that of a solution containing a five-fold excess of PC reagent. The stability
constant of the product in water under the described experimental of conditions
was 7.297 x 104 L mol'r.
Optical characteristics

Employing the conditions described under the analyical procedure, a

calibration graph for CAP was studied. The linearity of calibration graph, molar
absorptivity, Sandell's sensitivity, limit of detection, and limit of quantitative are
summarized in Table (2). The slope, the intercept, the standard deviations for
residuals, slope and intercept and the correlation coeffrcient were evaluated by a
least-squares regression analysis["], and are also included in the same Table. The
obtained correlation coefficient value is highly significant.

calibration

Accuracy and precision
The accuracy and precision of the determination of MPH was studied

depending upon the value percentage of the relative error (E%), recovery
(Rec.%), and relative standard deviation (RSD%), respectively. For five
replicates of each concentration of MPH containing 8, 12, and 16 pg ml-r. The
results in Table (3) show a good accuracy and precision.

228

Table-2: Analytical values of statistical treatments for the

Correlation coefficient, r

Regression equation
y:bx+a:y:absorbance,
x: concentration (ug ml-l

y=0.013210x
+0.019751

1.321048× 10

1.975136× 10‐

Standard deviation of the residua 2.291876× 10

Standard deviation of the slope, Sg 9.764513 , l0-s

Standard deviation of the 1.268440× 10

Molar absorptivity, e (L mol-l cm-r) 4.268306 x 103

Sandell's sensitivity, S (pg cm
0.001 absorbance unit

7.569749, lO2

5.204678 x l0-rLimit ofdctection,LOD(μ g ml~1)

Limit of quantification, LOQ (t g *l-') 1.734892

Parameter
l177aluC

9。997269 × 10
1

Slope. b (ml ue-')
Interceot. a

Linearitv ranee (us ml'') 1-22
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Table-3: Accuracy and precision of the proposed method: Accr rac and prccis10n

ICO10「|||‐薇11

E% Rёё:%| RSDO/0
Present Found

8.000 7.956 -0.550 99.450 1.296

12.000 12.030 +0.250 100.250 l.057

16.000 16。 104 +0.650 100.650 0.806

Pharmaceutical app lications
The proposed method was applied for the determination of CAP in capsules,

eye drops, and ointment by the analysis of three different concentrations of each
sample using the analytical procedure. The results obtained are summarized in
Table (4).

Table-4: Application of the proposed method for
determination of CAP in pharmaceutical preparations

PharmacelltiCa 鰯 静ぽ
二%l Reこ%l

RSDO/01
11111111111111111

1‐|¨ 0三二二191 Prёsё五

tlllt=≡

=||

Fё u‐nldl

Aphenicol
Capsules

8.000

12.000

16.000

7.982

11.989

15.954

-0.225
-0.092
-0.288

99.77

5 99.9

08
99.71

2

1.226

0.930

0.605

Samaphenicol
Eye Drops

8.000

12.000

16.000

8.083

12.044

16.069

十

1.038

+

0.367

+

0.431

101.03

8100.3

67

100.43

1

８

６

２

３

９

８

９

５

４

０

０

０

Ophtamycetin
e Eye Drops

8.000

12.000

16.000

8.024

12.039

16.077

+

0。 300
十

0.325

+
0.481

100.30

0100.3

25

100.48

1

９

１

５

６

４

８

１

０

８

１

１

０

Betaphenicol
Steril
Opthalmic
Ointment

8.000

12.000

16.000

7.899

11.934

15.931

-1.263
-0.550
-0.431

７

　

　

０

　

　

９

98.73

99.45

99.56

1.045

0.875

0.678

Average of five determinations.
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Evaluation of the proposed method
For evaluating the competence and the success of the proposed method, the

results obtained were compared with those obtained by standard BP method(3l).
The same pharmaceutical preparations for CAP were analyzed by standard

BP method. The results obtained by the two different methods (Table (5)) were
statistically compared, using the Student t-test and variance ratio F-test at 95Yo

confidence level(33). In all cases, the calculated t- and F-values (Table (5)) did
not exceed the theoretical values, which indicate that there is no significant
difference between either methods in accuracy and precision in the determination
of CAP in pharmaceutical preparations.

Table 5: The
method usi

comparison of the proposed method with standard BP
t- and F-statistical tests

Average of five determinations.

From an analytical point of view, it is concluded that the described procedure

allow for the determination of CAP in pharmaceutical preparations. Unlike the
other procedures, the instrument is simple and inexpensive. Its importance lies in
the chemical reaction upon which the procedure is based, rather than upon the
sophistication of the instrument. This aspect of spectrophotometric analysis is of
a major interest in analytical pharmacy, since it offers a distinct possibility in the
assay of a particular component in complex pharmaceutical preparations. The
reagents utilized in the proposed method are cheaper and readily available, and

the procedure do not involve any critical reaction conditions, such as heating,
extraction or removal of excipients, and hence could be used for routine quality

0,734 0.129

(2.306)

2.878

(9。605)

100.612

0.13177

Betaphenicol

Steril

Opthalinic

C)intinent

(nl-1)=
4

(n2~1)=
4
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Prooosed method lllBP method Value

preparatbn Rec。%
rxハ :

t
(xi-x)r 1濡

%‐

|
(Xi~X)2

t

(theor.)
F
rtheor.、

CAP pure 100.000 0.00004 100.000 0.00292

Aphenicol
Capsules

99,798 0.04326 99.530 0。 17306

Samaphenicol
Eye Drops

0.36724 100.930 0.96826

Ophtamycetine
Eye Drops

100.369 100.600 0.42772

99.252 0.56852 98.670 1.62818

Xl=

100.006

Σ=
1.11083

X2=

99。946

Σ=
3.20014

(ni+n2~2)=
8
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control in drug industries. The method was found to be simple, low cost, and
fairly selective than some of the reported colorimetric methods (Table (1)).

The proposed method advantage over the standard BP method
(spectrophotometric method) are more selective, as they depend on the presence
of the nitro group, and less prone to interfere, which are normally encountered in
single wavelength UV measurements.

The proposed method was applied to analysis of CAP in capsules, eye drops,
and ointment solutions, suggesting that it used as a reliable and advantageous
alternative to the other previously exported methods for routine analysis of CAP
in these samples.
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ABSTRACT
Thc prcscnt study is an attempt to assess thc serum levcis of vitarnin E,γ

‐GGT.CRP,

total cholestcrol,and fasting glucose in paticnts with,pe 2 Diabctcs Mellitus and comparc

the rcsuits obtaincd with hcalthy controls group,and to asccrtain thc rclationship bc●
″cen thc

antioxidant vitamin E with somc associated paramctcrs

Tvpc 2 diabctcs mc11lus group inciudc 30 paticnts(18 malc and 12 femalc)who WCre

sclcctcd from paticnts attcnding Specialist Centcr for Endocrinc and Diabetcs in AL‐ Kindy

Hosp■ al in Baghdad Thc ContЮ l group included 30 healthy suttcctS(15 male and 15

fcmale)Fasting glucosc levcl in patients w“ hつDM Was(739+3 095 mmo1/L)¶ hc reSults

revcal thcrc wcre no signi6cant difFercnccs bctwccn T2DM and control in agc.The prcscnt

study shows that thc mcans for BMI(20.13± 179 kg/m2),7-GGT(4195+6012U/L),

cholesterol(20136± 38 17mg/dL), vitamin E (0.565+0178 mg/dL), and Vl・ E/TC

(0.003+0001)wcrc Signincantly dircrcnces inフ DM as compared to COntЮl group CRP

lcvels wcre ncgadve(く 06 mg/dL)in 12 palcnts and positivc(>06 mg/dL)was(207± 2.066

mydL))in 18 paients Furthcrllnore,serum vitamin E conccntrations showed signiftcantly

positive rclationship with thc ratio of Vit.E/TC,and negativc signiflcant rclationship found

bcヽveen vitamin E and BMI, fasting glucose,and γ―G(〕T Wh‖c non signiflcant positive

relationship found betwccn vitamin E and both ofcholcstcrol,agc and CRP.
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INTRODUCTION
Type 2 Diabetes Mellitus (T2DM) or non insulin-Dependent Diabetes

Mellitus, is the most common form of diabetes, due to dietary habits and
increasing obesity and sedentariness in both Western and developing countries,
the prevalence of T2DM is growing at an exponential rate (l).It is a
heterogeneous group of disorders usually characterized by variable degrees of
insulin resistance, impaired insulin secretion, and increased glucose production.
Insulin resistance develops from obesity and physical inactivity, acting on a
substrate of genetic susceptibility (2, 3). Although the precise mechanism
responsible for insulin resistance remains unclear, it would appear that a
number of adipocyte-derived factors impair insulin activity and that the
secretion of these factors is altered in the obese individual (4).

There has been currently great interest in the potential contribution of
increased oxidative stress to the development of diabetes mellitus .An increase
in oxidative stress may occur due to an increase in the production of free
radicals. These reactive oxygen species (ROS) are capable of chemically
altering all major classes of biomolecules (e.g. lipids, proteins and nucleic acid)
by changing their structure and function, thus leading to cell damage in diabetes
(5). These ROS are potentially harmful to cellular functions. To prevent these
harmful effects, the cell has developed a complex antioxidant system to dispose
of ROS. However, antioxidant concentrations are reduced in obese individuals,
and the resulting imbalance between the production of ROS and antioxidant
defenses results in oxidative stress (6).The biological effects of free radicals are
normally controlled in vivo by a wide range of antioxidants such as vitamin A
,C ,E ,glutathione and antioxidant enzymes (7). Vitamin E is a generic term for
a group of a compound known as tocopherols and tocotrienols, of which o-
tocopherol has been shown to have the greatest biological activity (8). The
antioxidant property of vitamin E is well established in the literature (9).

Vitamin E, blocks the chain reaction of lipid peroxidation by scavenging
intermediate peroxy radicals. The u- tocopherol radical is much less reactive in
attacking adjacent acid side chain and can be converted to o-tocopherol by
vitamin C (5).

In longitudinal studies, gamma-glutamyl transferase (y-GGT) predicts
future risk of developing diabetes (10). y-GGT is a cell- surface protein
contributing to the extracellular catabolism of glutathione (11). In the serum, y-
GGT is carried primarily with lipoproteins and albumin(12). Serum levels of y-
GGT are determined by several factors: alcohol intake, body fat content, plasma
lipid/lipoproteins, glucose levels, and various medications (l l, l3). Systemic
concentrations of hepatic enzymes reflect hepatocellular health. Raised levels in
obese individuals probably reflect nonalcoholic fatty liver disease, which is
itself a marker of insulin resistance (14).C-reactive protein (CRP) plays a key
role in the host's defense against infection. CRP is predominantly made in the

・
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liver and is secreted in increased amounts within six hours of an acute
inflammatory stimulus. Some workers demonstrated later that diabetic
individuals with stigmata of insulin resistance ,for example ,central obesity and
hypertension had higher serum CRP levels .They regarded this as evidence that
inflammation was related to insulin resistance (15).Cholesterols play key roles
in controlling molecular fluidity in a biological membrane (16).Cholesterol is

one of the major components of biological membranes, and it is known to
influence various membrane properties such as elasticity, mechanical strength,

and molecular fluidity. Diabetes mellitus is a common secondary cause of
hyperlipidaemia, particularly, if glycaemic control is poor(17), which in-turn is
an important risk factor for atherosclerosis and coronary heart disease(l8).

MATERIALS AND METHODS
Sample Collection

A total of 30 (T2DM) patients were recmited from the diabetic center, in

AL-Kindy Hospital (specialized center of endocrinology center and diabetes).

Medical records were screened by specialist physicians. The mean age of the

patients was 53.3+13 years with a range of 35-60 years. Body mass index of the

.oo.rponding patienti was 29.76t7.5Kd^' .

Healthy control group consisted of 30 individuals. The mean age was

40.7+ll years and bldy rnus index was 20.13 + l .79 Kglm2 . All individuals

were non smokers and none had taken vitamin supplements.

Preparation of Blood SamPles

Six milliliters of blood samples were taken from patients and normal controls in

the morning after 12 hours fasting .Blood sample were left for 20 minutes at

room temperature, after blood coagulation, the sera were separated by

centrifugation at 3000 xg for l5 minutes. Hemolyzed samples were discarded.

The concentration of serum glucose and cholesterol were measured by

enzymatic colorimetric assay using kit supplied by Biomegrab. The

concentration of vitamin E in the collected serum samples was determined

according to the method of Hashim & Schuttriger (19) .Serum GGT activity

was also determined using kit supplied by Szasz G.c . C-reactive protein was

measured by rapid test for the qualitative and semiquantitative determination of
CRP in serum by agglutination of latex particles on slide using a kit supplied by

linear chemicals-Spain.

Statistical analysis
The data was analyzed on the computer statistical programme SPSS

versionlQ. The mean +SD was also computed for the comparison of results.

The comparison of mean between two groups wits tested by Student's't' test.

Results were considered statistically significant if P value is less than 0.05.

236



Study the Relationship between Vitamin E and Some Biochemical Changes in Patients with Type 2
Diabetes Mellitus 

Salwa and Najlaa

RESULTS AND DISCUSSION
The incidence of T2DM as well as its related morbidity and mortality has

been well correlated with generalized Obesity measured by BMI. The body
mass index was calculated as weight (in Kilograms) / height (in meter) squared
shows significant changes in T2DM as compared to controls group Table (1).
This different in the obesity might be explained the differences in the operation
of the risk factors or the causal pathways leading to the disorder (20).

The mean age of the T2DM was 53. +13 and the mean age of the control
group were 40.7 tl l years Table (1).The groups were not statistically different
with respect to age (p > 0.05).

Table-l: Comparison of serum glucose, cholesterol, CRP ,GGT, vitamin E and
BMI.

‖|

Aee (years) 40.7■ 11 53.3± 13

BMI(kg/mZ) 20.13± 1.79 31.33± 6.86**

FBG(mmo1/L) 5.35■ 0.532 7.39± 3.095*

Cholesterol(mg./dL) 169.45± 20.91 201.36± 38.17*

GGT(U/L) 20.6±3.95 41.95± 6.012**

CRP (mg/dL) <0.6 <0.6`N=12)

2.07± 2.060ヽ=18)

Vitamin E(m2/dL) 0.847=LO.206 0.565± 0.178**

Vit.E/cholesterol 0.005■  0.001 0.003± 0.001**

Values significantly different from the controls *p<0.01, **p<0.001

In T2DM, fasting blood glucose (FBG) is the main parameter of glucose
metabolism that is used to monitor and control hyperglycaemia (21). In this
study, there is also a significant difference (p<0.01) in the mean FBG of the
T2DM was 7.39 +3.095 and the mean FBG of the control group were 5.35
+0.532 mmol/L as shown in Table (l). Because sugar is not getting into the
tissues, abnormally high levels of sugar build up in the blood. This is called
hyperglycemia. Many people with insulin resistance have hyperglycemia and
high blood insulin levels at the same time. People who are overweight have a
higher risk of insulin resistance, because fat interferes with the body's ability to
use insulin(22).

Cholesterols play key roles in controlling molecular fluidity in a
biological membrane. There were, however, significant differences (p<0.01) in
mean serum total cholesterol in T2DM 201.36+38.17 when compared to control
group 169.45+20.91mgldL as shown in Table (1).
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In this study, we observed an increase in CRP levels in some diabetic
patients table (1), and this study graded increment in CRP may predict for
future diabetes but the cut-off point of CRP can not been determined .Pradhan
et al (23)
showed in a retrospective study that there was a strong and graded association
of CRP level with incident diabetes mellitus independent of established risk
factors. The above findings support the hypothesis that diabetes mellitus has
inflammatory aspects, but the causal pathway between diabetes mellitus and
inflammation was not clear. It was possible that inflammation could be the
primary disorder that leads to insulin resistance .Also it is possible that
inflammation and diabetes mellitus arise from another yet unidentified common
genetic antecedent.

Serum y-GGT, a marker of oxidative stress, has been shown to be associated
with diabetes mellitus in some population (2a). We examined the association
between serum y-GGT and diabetes mellitus, we observed a highly significant
increase (p<0.001) in the levels of y-GGT in T2DM (41.95+6.012 UIL) as

compared to control group (20.6L3.95 U/L) Table (l). y-GGT retains a large
part of its predictive power after adjusting for correlated risk factors such as

obesity, fasting glucose, and insulin resistance. Our results are in good
agreement with Sabanayagam et a/ who found higher serum y-GGT levels were
positively associated with diabetes mellitus, independent of, alcohol
consumption, body mass index, hypertension and other confounders (24). The
risk of T2DM increased with increasing levels of serum y-GGT, and the y-GGT
is an important predictor for incident T2DM in men and women from the
general population .(25, 26).

The reduction in fasting plasma insulin and glucose concentrations, during
vitamin E supplementation suggests improved insulin sensitivity. Furthermore,
the magnitude of this improvement in insulin sensitivity, as indicated by fasting
insulin levels, depends on the magnitude of the increase in plasma vitamin E
(10). In addition, increased vitamin E may enhance the endogenous cellular
antioxidant defense system and reduce levels of ROS that are produced by
mitochondria. In the present study, vitamin E was significantly reduced
(p<0.001) in the levels in T2DM (0.565+0.178 mg/dL) as compared to control
group (0.847+0.206 mgldl-) Table (1). This lower mean semm vitamin E value
may reflect reduced dietary intake or increased consumption associated with
increased oxidative stress in patients with diabetes mellitus (27).

Manning et al show in thier study that vitamin E improves insulin
sensitivity and several of its associated parameters in overweight individuals,
but the effect of treatment is not sustained. In addition, vitamin E decreased
circulating levels of ALT, a risk factor for the development of T2DM, during
entire study period. These results suggest that vitamin E could have a role to
play in delaying the onset of diabetes in at-risk individuals (10). Other small
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studies have shown improvements in insulin sensitivity in elderly subjects (28)
and diabetic individuals receiving high-dose vitamin E therapy (29).

We observed significant decrease in the vitamin E/Total cholesterol
(vit.E/TC) ratio in T2DM as compared to control groups (Table l). ZieglerD. et
al (30) concluded a significance decrease in vit. E/ TC and non significant
change in the level of cholesterol in T2DM patients without polyneuropathy and
cardiovascular autonomic neuropathy disease compared to control. In this study
we observed non significance positive correlation between vitamin E and age in
T2DM patients table (2).

Table-2:

Chemical
Correlation coefficients and the significance levels of different

mlca n

Age 0.008 0.146 0.383

BMI 0̈.013 0.264 ‐0.514*

glucose 0̈.0264 0.202 -0.449*

GGT -0.016 0.281 0̈.530*

Cholesterol 0.0022 0.145 0.381

CRP 0.077 0。2851 0.534

Vit.E/cholcsterol 158.39 0.624 0。790**
* Corelation is significant at the level 0.05
**Correlation is significant at the level 0.01

Mobarhan M.G. et al (31), observed non significance correlation
between age and either serum vitamin E or serum (vit.E/TC) ratio. Ford and
Sowell (32) in the third National Health and Nutrition examination survey
found that age directly related to serum vitamin E.

In this study significant negative correlation between vitamin E and BMI
were observed table(2), These results consistent with other study done by
Kimmons J E et al (33), who reported that low vitamin E levels among
overweight and obese persons may result from the increased systemic and
adipose tissue specific oxidative stress found in over weight persons ,which
may leads to increased oxidative catabolism of these lipid soluble nutrients
.Ford and Sowell(32) reported that mean serum vitamin E concentration was
not related to BMI . Mobarhan M.G. etal(31), found non significante negative
correlation between BMI and vitamin E in T2DM patients associated with
dyslipidemia .Other studies done by Kardinaal etal, (34) which revealed a
significant positive relationship between plasma vitamin E and BMI.

This study revealed a significant negative correlation between glucose
and vitamin E table(2) and this result consistent with experimental studies
suggested that oxidative stress impaired pancreatic B-cell insulin secretion

in T2DM
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(35,36), interfered with glucose disposal in peripheral tissues ,and elicited
systemic inflammation (37) ,there by accelerating the development and
progression of T2DM (38) .In vitro studies indicated that vitamin E may
improve insulin action and insulin secretion by protecting peripheral tissues
and B- cells from free radical -mediated damage , leading to hypothesis that
vitamin E may help delay development of T2DM (39).However ,in a large
cohort of Finnish men and women those who self -selected for higher intake
of dietary vitamin E experienced a significantly decreased incidence of
T2DM(40).
In addition to these results ,this study found non significance positive
correlation between cholesterol and vitamin E and a highly significant positive
correlation between vitamin E and vit.EiTC ratio table(2). our results in
agreement with Bouwstra R.J.(41), Mubarhan M.G. et al (31), and Ford and
Sowell (32) who stated that the strongest positive unadjusted correlation was

between serum vitamin E concentration and serum cholesterol.
Since vitamin E is mainly transported by plasma lipoproteins, this strong

correlation suggested that changes in plasma vitamin E should be considered as

epiphenomenon of altered plasma transport capacity.
In the present study, we observed a significant negative relationship

between y-GGT and vitamin E (Table 2).The decreases in vitamin E due to
blocks the chain reaction of lipid peroxidation by scavenging intermediate
peroxy radicals. Cellular y-GGT is an ectoplasmic enzyme responsible for the
extracellular catabolism of glutathione and is widely distributed in various cell
with secretary or absorptive activities (42).So, the increase in y-GGT levels
with the decrease of vitamin E levels may be reflect the excess of ROS in
T2DM . Our study were in a agreement with Mobarhan M.G. etal(3l) who
found non significance positive correlation between vitamin E and CRP
table(2).

These results suggest that vitamin E can work as endogenous

antioxidants to protect cells from oxidative stress and could have a role to play
in delaying the onset of diabetes in at-risk individuals
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Synthesis of Thiazolidines, Oxadiazoles, Thiadiazoles and
Triazoles derived from 6-nitro-2-quinolone

Abdul-Hussain K. Sharba, Redha I. Al-Bayatiand Mazin J. Habib
Department of Chemistry, College of Science, Al-Mustansirya University,
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ABSTRACT

In this work, 6-nitro coumarin [1] has been prepared by nitration of coumarin and then

converted into 6-nitro-l-aminoquinoline-2-one [2b1. The azomethines [3a+l were prepared from the

corresponding aryl aldehydes and ketones with [2b1. Treafinent of compounds [3a-el with mercapto

acetic acid gave the thiazolidinone derivatives [4-51. Moreover the reaction of compound [1] with
glycine afforded the acetic acid derivative of 2-quinolone [6], which was converted into the acid

hydrazide [71. Treatment of compound [7] with carbon disulfide in potassium hydroxide gave the

oxadiazole derivative [Sl. The reaction of compound [6] with thiosemicarbazide yielded 2-[(6-nitro-
2-oxoquinolin-l(2H)-yl)acetyll hydrazine carbothioamide [91. Reaction of compound [9] with
NaOH leads to ring closure giving l-[(5-mercapto-4H-1,2,4-triazol-3-yl)methyl]-6-nitro quinolin-2-
(1H)-one [10a-bl. In addition, treatrnent of compound [9] with HzSOr leads to ring closure also

giving the thiadiazole derivative of 6-nitro-2quinolone If fl.

INTRODUCTION
Coumarin (benzo-o-pyrone) and its derivatives are naturally occuring substanes

found in plant sources including sweet clover and tonka bean(l) in both free state or
as glycosides . They are especially abundant in grasses , orchids , legumes and citrus

fruits(2) . Moreover coumarins are well known as a photosensitizing agents in
photobiolory(3,4) .

The biological activity of coumarins varies according to the substituents on the

benzopyran ring(5) The 7-hydrory-4-methyl coumarin could be used as

cardioactive drug by inhibition of calcium influx(6) , and has anti - asthmatic activity
(7) . Furthermore it is used as insect repellant (5) , insect anti-feeding and as plant
regulator (8) . The 4- hydroxy coumarin behaves as a blood anticoagulant(9) , and is

responsible for hemorrhagic sweet clover disease in cattles(7) Coumarin-3-
carboxylic acids are sedative in small doses and hypnotic in large doses(10) . Some of
hydroxy coumarins possessing the power of absorbing utraviolet light are extensively
used as medicinals in skin disease(l) .

Coumarin nucleus undergoes ring substitution e.g. nitration mainly at C-6 giving
6- nitro coumarin [11. Moreover coumarin is easily attaked by nucleophilic reagents

such as ammonia, amines or hydroxylamine(ll) leading to ring opening and

occasionally recyclized into another ring(l2) , as in the equation below :
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+ RNH2 -+

I
In this work coumarin or 6- nitro coumarin is allowed to react with hydrazine

hydrate giving 1- amino quinoline-2-one (2a-b) (Scheme 1) and these latter
compounds were used to prepare thiazolidine compounds [4-51.

The oxadiazole ISI , thiadiazole [lU and triazole l10l derivatives were also
prepared (Scheme 3) .

MATERIALS AND METHODS
General
Melting points were determined in open capillary tubes in an electrically heated

metal block apparatus and are uncorrected .

The IR spectra (KBr discs) were recorded with a Pye-Unicam SP3-100
spectrophotometer . UV spectra were recorded on cinta -5- Gbes scientific equipment ,

using absolute ethanol as solvent . 'H- NMR spectra have been performed by spectral
laboratories in Germany using a 400-NtrIZ .

Microanalyses have been performed by spectra laboratories in Jordan.

Preparation of 6-nitro-2H-chromen-2-one[1](13) .

This compound was prepared according to the method reported in the literature
(10), m.p 140-l4l'C .

Preparation of 1-amino-6-nitroquinolin -2(1H)-one [2] .

A solution of 6-nitro coumarin Ul (0.035 mole) and hydrazine hydrate (95%)
(0.035 mole) in absolute ethanol was refluxed for (24 hrs.) The solvent was
concentrated and the separated solid product was filtered and washed with cold
ethanol . The precipitate was recrystalized from ethanol-water . mp 166-l68oC ,62yo
yield , IR(v cm-'; :

3450(NH2) , 3060(C-Har) ,1670(C:O amide) ,1450,1550(C:C".) , 1510,1320(NO2) ,

UV(},max) : 282,211nm , 'Fil.IIr,R.16 ppm) : 6.3(d,lH,H3) , 7.5(d,2H,Ha,Hs) ,

7 .7 (d,2H,Hs,Ht), 7 .2(dd,2H.NHz).

General procedure for preparation of Schiff bases [3a-e]
To a solution of compound [2] (0.005mo1e ) in (30m1) absolute ethanol , the

appropriate aldehyde or ketone (0.005mo1e) was added .

The mixture was refluxed for (4 hrs.) , cooled , then the solid precipitate was

filtered and recrystallized from the appropriate solvent . [3a](R:H , Ar:C6H5) yield
65yo,m.p.27l dec. (benzene), IR(u cm-r): 1630(C:N), 1680(C:O),3050(C-H".);
UV(}"max) : 251, 491nm . [3blG:H), Ar:2-NOz CoH+) m.p 233(dec) (EIOH :H2O),
yield 560/0 ,IR(u cm-t) 1620(C:N) , 1690(C:O) , 3050(C-H..);UV, ()"max) :267 , 350
,rn ;'HNMR(S ppm) : 6.6(d,1H,H3), 7.3(S,N:CH-Ar, lH ), 7.5(d, 2H,Ha, Hs),
7.85(d ,2H,IH,5, Hz) . I3Cl( R:H, Ar:4-OHC6H+) m.p 203-205(EtOH:H2O), yield
63yo,IR(u cm-'): 1630( C:N), 1690(C:O),3100(C-Hu. ),3500 )(oH), uv;

t,
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(},max): 205 ,335 nm , calculated for CroH1N3O3(%)C ,62.14, H, 3.58 , N , 13.59 ,
found(%) C,61.91, H,3.66, N, 13.50 . t3dl (R:H, Ar : 2-furyl ) m.p 212 -
214'C(CHCI:),yield 42o ,IR(u cm-r) 1610 (C:N), 1700(C:O),3050(C-H* ),
I150(C-O-C), UV; (}.max): 253 ,314 nm . [3el (R : CH3 , Ar: 2-CIC6I{4) mp :245-
247o (benzene), yield 48yo,IR(u cm'r): 1630(C:N), 1690 (C:O),3020 (b-H",),
103s(C-Cl) ; UV; (l.max) 266 ,491 nm .

General procedure for preparation of thiazolidine derivatives [ 4r5]
A solution of cr-mercapto acetic acid (0.01 mole) in (l5ml.) dry benzene, was

added slowly with stining to a solution of compounds [3d,3el (0.01 mole) in (l5ml)
of dry benzene The solution was concentrated and neutralized with sodium
bicarbonate solution (10%) . The solid product was filtered and recrystallized from
chloroform.

Compound [al : m.p 202 - 204oC, yield 67oh ,IR(u cm'r): 1700 (C:O) , 3000(C-Hu.

),2950 (C-Hur. ), 1515, 1310(NO2),720(C-S-C), UV. (l.max) :258,320nm.
Compound t5l : mp228 -230'C, yield 56Yo ,IR(u cm-r): 1695 (C :O) , 3050(C-Hu. ) ,
2900 (C-Hur. ), 1510(NO2),800 ,620 (C-Cl), UV.(Imax) :231 ,317 nm; calcd for
C1eH1aN3O4ClS(%) C, 54.87, H, 3.36, N, 10.10, found (o/o) C, 54.33, H, 3.61, N,
10.85 .

Preparation of (6- nitro-2-oxoquinolin -1 (2H)-yl) acetic acid [61
A solution of 6-nitro coumarin [1] (0.02mole) and glycine (0.02 mole) in

(20m1.) of absolute ethanol was refluxed for (24 hrs.) . After that the mixture was
concentrated and cooled . The solid separated was filtered , then recrystallized from
ethanol , a (45%) yield of pale - yellow crystals was obtained with melting point 180-
lg20c.
Preparation of 2-(6-nitro-2-oxoq uinolin- I (2H)-yl) acetohyd razide [71

To a solution of compound [6] (0.005mo1e) in (20m1) of ethanol , hydrazine
hydrate (95%) (0.005mo1e)was added dropwise with stining.

The mixture was refluxed for one hour , cooled then the solid formed was filtered
and recrystallized from ethanol- water (l:l) to give (600/o) yield of compound [7] as

yellow precipitate with melting point (201-203"C) .

Preparation of 1-[5-mercapto-1,3,4-oxadiazol-2-yll methyll-6-nitro quinolin-
2(lH)-one [81

To a mixture of compound [7] (0.01 mole) in a solution of potassium hydroxide
(O.Olmole) , (l00ml) of ethanol (96%) was added . To the above solution carbon
disulfide (0.2mole) was added slowly with stining . The mixture was refluxed for (5-6
hrs.) until the liberation of dihydrogen sulfide (HzS) gas ceased . After that , the
mixture was cooled and concentrated under vacuum , then poured slowly with stining
onto ice (60gm) .The solution was acidified with dilute hydrochloric acid (10%) to
(pH : 5-6) , and the resulting precipitate was recrystallized from acetone to give
(87%)yield of white precipitate , melting point (256-258"C) IR(u cm-r) : 1730(C:O) ,

3200(N-H) ,1620(C: N) , 1520 ,1380(NO2) , 2650(SH) ;

UV. (}.max) : 220 ,295 nm.
Calcd . for C12H8N2O4S(%) C,47.37 ;H,2.65; N, 18.41 ; found(%) C,47.21 ; H,3.01
; N'18'28 

246



‐

Synthesis of Thiazolidines, Oxadiazoles, Thiadiazoles and Triazo,.r O..t*fl",T_rft:X,T,r;::if[:Lu,,,

Preparation of 2-[(6-nitro-2-oxoquinolin -1(2H) yD acetyll hydrazine
carbothioamide [9]

To a solution of compound [6] (0.0lmole) an excess of thionyl chloride (l2ml)
was added , then the mixture refluxed gently on a water bath at (70-80"C) in a hood
for (2hrs.). Excess of thionyl chloride was removed under vacuum . Then to the
resulting precipitate , (25m1) of dry benzene and thiosemicarbazide (0.02mole) were
added . The mixture was refluxed for (3hrs). After cooling , the resulting precipitate
was filtered and recrystallized from ethanol to give (61%) yield of compound [9] as
brown precipitate , with melting point of (274 - 276'C).

Preparation of 1-[(5-mercapt-4H-1,2,4-triazot-3-yl)methyt ]-6-nitro quinolin
2(1H)- one [10] .

A mixture of compound [9] (0.01mole) and (4%) aqueous sodium hydroxide
solution (l20ml) was refluxed with stirring for (4hrs). The mixture was decolorized,
with activated carbon , then filtered The filtrate was acidified with dilute
hydrochloric acid (10%), and the resultant precipitate was filtered and recrystallized
from ethanol - water (2.:l) to give compound [10] as yellow precipitate : mp 305(dec);
yield 35% ; IR(u cm-l) : 3200 (NH) , loso (C-H.,i , 2590(sH;, rzoolc lo) , t64o
(C:N), 1580, 1350 (NO), 1220(C:S ); UV (),max)212,239 ,340 nm. Calcd for
CrzHNsOrS(%) C ,47.21 ; H ,3.63 ,N ,22.94 ; found (%) C ,47.38; H, 3.05 , N,
22.46 .

RESULTS AND DISCUSSION
Coumarin is known to react with hydrazine or primary amines to give N-

substituted quinolin-2-one [2a](7) . The reaction involves ring opening of the pyron
ring through nucleophilic attack at C-9 followed by recyclization (scheme 1) . Thus
the reaction of coumarins with hydrazine hydrate afforded 1-amino-quinolin-2(lH)-
one 2a or l- amino- 6-nitro quinolin -2(lH)- one (2-b) .

R

0ゴ
NH  OH

|

NH2

2N― NH2~
ヽ
〕

R=H,N02

+γ
H2 °

NH2

|

NH2 NH2

Rュ

2a (R=H )
Scheme(1)2b(R=N02)

The IR spectrum of 121 indiCated the presence ofNH2 grOup(3450 cm‐ 1)and amide

carbonyl at(1670 cm‐
1),and the NMR spectrum showed a double doublet at 7.2 ppm
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due to NH2 protons because of hydrogen bonding with carbonyl oxygen in addition to
signals of the ring protons (see experimental ) .

Condensation of compound [2bl with aryl aldehydes or ketones produced new
Schiff bases [3a-e] in high yield as indicated by the presence of the azomethine
(CH:N) stretching band at (1610-1630 cm-r) with disappearance of NH2 stretching
band.

Treatment of the Schiff bases with mercapto acetic acid in dry benzene gave the
thiozolidine derivatives [4 and 5 | which displayed in their IR spectra the C-S-C
stretching vibration at (700-740 cm'r)
(Scheme 2) .

鰊 。  

叩

 。 …

い

 。

02N、

1〔〔:〕I〔〔l〕1、。

4 (R=H,Ar=C6H5)

5(R=CH3,Ar=2-c!C6H4)

|

。て
NN

Scheme

On the other hand the reaction of fi with glycine afforded (6-nitro-2-oxoquinolin-

1(2H)-yl ) acetic acid [6] which gave the acid hydrazide [7] on treatment with
hydrazine hydrate in absolute ethanol .

The IR spectrum of [7] showed NHz absorption at 3300-3400 cm-r and the N-H
stretching band at 3150 cm-r in addition to the two bands at l5l0 and 1320 cm-r for
the asymmetrical and symmetrical vibration of NOz group .

Furthermore , treatment of acid hydrazide [7] with carbon disulfide in alcoholic
potassium hydroxide yielded the.l,3,4-oxadiazole-2-thiol [8] which displayed in the

IR spectrum a band at 1620 cm-' for C:N stretching vibration and another band at

2650.m-' fo. the S-H group(14) .

Reaction of compound [6] with thionyl chloride then with thiosemicarbazide in
dry benzene produced the thiosemicarbazide derivative [9] which upon ring closure

with NaOH gave 1-[(5-mercapto-4,5-dihydro-3H-1,2,4-triazol-3-yl) methyl ] -6-nitro
quinolin -2 (lH)-one [10] , which exists in two tautomeric forms the thiol [0a] and

the thion [10b] as indicated by the presence of the characteristic S-H stretching at

2550 c--'110a1 or the C:S stretching at l220cm't tl0bl (14) .

8

12bl

|

NH2 0
‖

Ar一 C一 R
02N

N=C一 Ar
|

R

3a―  e

R=H,CH3
Ar=C6H5,2-N02C6H4,

4-0「C6H4,2-furyl,

(2)  2-clcJ4
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Further,the reaction of [9] with concentrated sulfuric acid afforded compound UU ,

1-[(5-amino-t,3,4-thiadiazol-2-yl ) methyl ] -6-nitro quinolin -2(1H)- one (Scheme 3)
.The IR spectrum of [11] displayed absorption band at 3250 c-'' fo. the NH2 fun -
ction in addition to the bands at l42O cm-l and 1050 cm-r which are due to C-S-C and
N-N stretching vibrations respectively(l4) .
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Photo Degradation of Poly Styrene and Poly (exo-
Galactosene― co―Styrene
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ABSTRACT
The photOdegradation of poly (exo‐ galactosene‐ co‐ styrene)waS investigated in
solid statc using u.v.¨ radiation at λ=313 nln and compared with polystyrene. The
photodegradation rate is follo、 ved by U.ヽ ″.and I.R spectrophotometry using either:

1.   copolymer with differcnt molar ratios of styrene : vinyl sugar : styrene

(COpOlymer I)(l m01e:l mole)and(cOpolymcr H)(l mOle:3 mole)
2.E)ifferent photosensitizers (dibenZOyl peroxidc and benzophenone)    (0.003

g/mL).

3.Different conccntrations ofdibenzoyl peroxide(0.003 and O.01g/mL).

The copolymers showed a change in their I.R and UoV. absorption spectra,

especiaHy at the carbonyl absorption region.Upon photoirradiation,the I.R spectra

showed that the absorbance ratios Ac。 /A1600 haVe increased with irradiation period,

whereas the copolymer showed the most rapid incrcasc in carbonyl group

absorbancc compared with polystyrene due to thc sugar units which had on

irnpoltant role in increasing photodegradation of the copolymer. The rate of

photodegradation ofcopolymers increases with benzophenonc(BPH)and dibenzoyl

peroxidc (DBP)as  phOtOsensitizers, but the incrcase in the rate of
photodegradation is higher with benzophenone (BPH) , alsO the rate of
photodegradation is increased with increasing the concentration of dibenzoyl

peroxide(DBP) phOtOSensitizer.The aiin ofthis work is study the cffect of sugar

molccule on the photodegradation of copolymer for styrene when compared with

polystyrenc
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INTRODUCTION
During recent years there has been an increasing interest in the use

of renewable resources as organic raw materials( 1), especially the use of
carbohydrates for the preparation of polymers(2). Large amounts of
carbohydrates are commercially available and a substantial part of the
surplus of their agricultural production may be spent in this way. One
possibility to prepare macromolecules from sugars makes use of the
preparation of vinyl sugars and their polymerization(3).
A new exo-glucopyranoide(4),exo-fructofuranoid(5),exo-fructopyranoid
(6), glucono -6- lactone (7,8) derivatives were synthesized and

investigated in chain polymerization reaction. The corresponding
saccharide polymers, homo-and copolymers, were synthesized under

free radical conditions(4,8,9)
The application of polymerizable vinyl sugar molecules for the

preparation of special polymers was investigated. In one research

project, hydrophilic surface are generated on standard polymers after
copolymerization with low amounts of protected vinyl sugars.

The polymers might then find use as thickners (10,11) (e.g. in the

tertiary oil recovery),as flocculating agents ( I 1), as polymeric

detergents 
(r0'rr). or for surface modification of standard polymers

(2,12). They might also be of interest as models for intercellular
recognition processes.

Polymers are sensitive to u.v. radiation, however their sensitivities
vary due to the difference in their chemical structure as well as the

range of incident radiation( l3- 15). The physical processes involved in
photodegradation include adsorption of light by the material leading to

electronic excitation of the molecules, and eventually deactivation
through radiative or radiationless transition, or by enerry transfer to
some acceptor.
Polymers may degrade by some sensitizers( 16, I 7) through
photooxidation mechanisms via decomposition formation of the

hydroperoxide and carbonyl free radicals. Some of the photooxidation
products incorporated in the polymer absorb U.V. light better than the

original polymer. These chromophores may lead to intiation and

acceleration ofdegradation reaction. The study and understanding ofthe
photochemical and photodegradation processes caused by light could
lead to the production of polymers with controlled service life. This
could pave the route for reducing the permanent pollution of the
environment caused by the increasing amount of waste plastics which is

produced from disposal packaging. Controlled life time of plastics are

also used in mulch films for the protection of important plants by
covering the soil until the plant has grown and strengthened and the film
disappears with the aid of sunlight(18).
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MATERIALS AND METHODS
Polymers:
The copolymer poly(exo-galactosene-co-styrene) (1)
described previously(1e)

Vol. 21, No 5,2010

!

t-

was prepared as

Techniques:
Film preparations

0.05 g/ml, of poly (exo-galactosene-co-styrene) (1) and polystyrene
in dichloromethane solvent with and without dibenzoyl peroxide (DBP)
(0.003,0. 0 1 g/ml),benzophenone (BPH)(0. 003 g/ml-) as photosens itizers
are used to prepare polymer films (85 pm in thickness), casting on plate
(from NaCl salt, 3.41mm thickness)at room temperature for 24 hr to
remove the residual solvent. The film samples were further dried at
room temperature .The film samples were fixed on a special holder for
irradiation (which is an aluminum plate (0.6mm) in thickness supplied
from (Q-panel) company U.S.A.)

Irradiation experiments:
Accelerated testing technique:

The accelerated weather-o-meter, Q.U.V. tester, (Q panel company,
U.S.A), was used for irradiation of polymer films. The accelerated
weathering tester contains stainless steel plate with two cavities in the
front and rear sides.

Each side contains four lamps, type (U.V.B. 313), located
horizontally, giving spectrum range of wavelength between (290 to
360)nm, and the maximum intensity is located at (313) nm.

The polymer film holders are fixed vertically and paralleled to the
lamps, so that U.V radiation is vertically incident on the polymeric
samples. The irradiated sample holders were changed in positions from
time to time to ensure that all samples received the same intensity of
light, the temperature of the tester chamber is constant at 50 'C for all
samples .

During the irradiation process, the degree of photodegradation of the
polymer films was monitored, by taking different exposure times.

一
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Ultraviolet visible spectrophotometry (U.V)
The absorption spectra was recorded using the ultraviolet visible
spectrophotometer using the Hitachi U-2000 and Cary 100 conc. to
record the absorption spectra in the wavelength range between (200-
600) nm.
Infrared spectrophotometry (IR)
A Pye-Unicam SP3-100 infrared spectrophotometer was used to record
the IR spectra between (600-4000) cn-'.
Photodegradation measuring methods
A- Measuring the photodegradation rate of polymer film using
infrared spectrophotometera.

The photodegradation of the polymer film was followed by LR
spectrophotometer. The absorption spectra of the film samples were
recorded in the wavenumber ranged from 600 to 4000 crz-' . The
position and the groMh of the carbonyl absorptions were monitored at
(1720) cm-' .

The photodegradation during different irradiation times was followed
by recording changes in the carbonyl and benzene ring absorption peaks

(1720 and 1600 cm-' ) respectively. To eliminate experimental errors,
the carbonyl indices were calculated using the band index method, by
comparing the (IR) absorption peaks at the specified positions, with a
reference peak (i.e. at 1600 crn-') which refers to the (C:C) bond of
aromatic bending vibration in polystyrene and poly (exo-galactosene-

co‐styrene).

Is=万 ・̈・・̈ ¨̈ ¨¨̈ ¨ ・̈。(2¨4)

Where:
.4, =Absorbance ofthe peak under study.

,{, = Absorbance ofthe reference peak.

1. = Index ofthe group under study.

The absorbance (A) is calculated from the recorded percentage
transmittance using Beer s-Lambert law as shown in the following
equation.

И=島gdO%%)

。(2-5)

A=2-log(T%")

Actual absorbance, the difference between the absorbance of the base
line and the top peak, (A.p p"ur. - Aru* tin.) is calculated using the base

line method .
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B- Photodegradation rate measurments of polymer films using
u ltraviolet-visible spectrophotometry.

The ultraviolet-visible spectrophotometer technique was used to
measure the changes in the UV-visible spectrum during irradiation
times for copolymers. The absorption spectra were recorded in the
wavelength range from 200 to 600 nm and the ()" max) at each

absorption peak was also recorded for different irradiation times.

RESULTS AND DISCUSSION
Photodegradation of poly (exo-galactosene-co-styrene) in solid
state.

Photooxidative degradation of poly (exo-galactosene-co-styrene),

and polystyrene occurs by inadiation in a broad spectral range between

254 to 400 nm. Initiation of the photo-oxidative degradation of
copolymer and polystyrene is attributed to the absorption of U.V-light
by different chromophoric impurities such as peroxide groups in the

polymer chain formed during the polymerization process of styrene

monomer, by reaction of oxygen with copolymer and polystyrene

growing radicals.
The polystyrene and copolymers films (control) without

photosensitizers was irradiated at different time intervals. The

difference between irradiated and unirradiated spectra is given to show

the newly produced species clearly (i.e. ketones compounds) On

photo- irradiation, the optical density of polystyrene at wavelength in

the range 250-350 nm increases with the irradiation time. The increase

in intensity is assigned to the formation of carbonyl groups by

photooxidation of polymer.
Very small peaks at longer wavelength are attributed to the

formation of conjugated double bonds in the polymer backbone. The

elementary processes of photodegradation of polystyrene initiates from

photoabsorption by polystyrene and formation polystyryl radical and

then polyenes has been investigated .

On photoirradiation of copolymer, the absorption of longer wavelengths

increases in its intensity, the presence of chemically combined oxygen

in the form of,, for example, carbonyl or peroxide function is almost

totally precluded.
It must therefore be concluded that the chromophore responsible for

absorbing at 313nm is a charger-transfer complex involving oxygen and

the aromatic nuclei. The proposed mechanism has been investigated .

The absorption bands in the wavenumber 1730 cm-l increase in

intensity with the increase of the irradiation time which has been

attributed to the creating of carbony groups of ketones compounds. In

this time, the concentration of (OH) group in the polymers, in general, is

smaller.
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The carbonyl index (I"o) is used to follow the extent of
photodegradation for polymers during irradiation. The values ofthe (I*)
indices of polystyrene, copolymer ( I ) and copolymer ( II ) are
tabulated in table ( I ) and figure ( I ) shows the relationship between (I*)
and inadiation time for polymers.

Table -l: The carbonyl index (l.o) polystyrene, copolymer ( I ) and copolymer ( II )
with irradiation time hr

Figure -l: The relationship between carbonyl index and inadiation time for
polymers (85 pm in thickness) without photosensirizer

From table (l) and figure (l), these polymers may be arranged in
order to increase the rate of degradation depending on increase in the
values of (I*) index:

copolymer ( I) > copolymer ( II ) > polystyrene.
The (Ico) indices data led us to the conclusion that ratio of vinyl sugar
monomer in copolymer plays an important role in increasing the rate of
photodegradation. From the reactivity ratio values, the composition of
copolymers is random copolymer, and the vinyl sugar monomer units
content decreases the stability of copolymers , hence the
photodegradation of copolymers increased .

Effect of photosensitizers
The kind and concentration of photosensitizers play an important role

in inducing the photodegradation of polymers. In the present work, the
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degradation of polymers were examined with (i) different mole ratios of
styrene in the feed (ii) different photosensitizers in the copolymer (II)
, (iii) different concentrations from DBP photosensitizers in the
copolymer (II)
(i) Different mole ratios of monomers in feed

In this work different mole ratios in feed of comonomer is used ,

with dibenzoyl peroxide (0.003 g/ml-) as photosensitizer .

(A) Copolymer (I) from (vinyl sugar- styrene I mole : lmole) in feed
(B) Copolymer (II) from (vinyl sugar- styrene 1 mole : 3 mole) in feed

The extent of photodegradation of the copolymer is followed by U.V
and IR spectral changes and compared with polystyrene. The
ultraviolet-visible spectral changes during photolysis of polystyrene,
copolymer (I) and copolymer (II) with dibenzoyl peroxide (DBP)
(0.003g/ml.) as photosensitizer are shown in figures (2) to (4). It can be

seen that the growth in absorption of carbonyl group at wavelength
between 300 to 375 nm. The observed overall increase in U.V.
absorption is probably taking place due to the generation of different
types of other chromospheres in polystyrene and copolymer such
aromatic ketones, hydro- peroxides, etc.
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Figure-2:U.V. Visible spectral changes of polystyrene film (85 pm in thickness)
with 0.003g/ml DBP. Numbers on the spectra are irradiation times in hours.
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Figure-3:U.V. Visible spectralchange of copolyme(l) film (85 pm in thickness)
with 0.003g/ml DBP. Numbers on the spectra are irradiation times in hours
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Figure-4:U.V. Visible spectral change of copolymer(ll) film (85 pm in thickness)
with 0.003g/ml DBP. Numbers on the spectra are irradiation times in hours

The physical properties of photosensitizers and polymers have a
pronounced effect on the photodegradation efficiency of polymers. The
most important properly is the compatibility i.e. any type of
photosensitizer (photodegradation inducer, photooxidant. . ..etc) must be
evenly distributed within the polymer matrix, which requires that it is
compatible with polymer matrix(20'2'). Conce-ing the photosensitizers
in this study, they are completely soluble in the polymers solvent
(dichloromethane) that was used for casting polymers film samples .

The photodegradation rate of polymers can be followed by (IR) spectra
from growth of the carbonyl group ( i.e. measuring the I.o index ) while
growth of the hydroxyl group was smaller.

In the (IR) spectra of photoirradiated polystyrene, copolymer ( I ) and
copolymer (II) films, the intensity of the absorption band of carbonyl
group appeared around 1700 cm'r increases with the increase of the
irradiation time. This is in agreement with the result obtained from the
changes in the U.V-visible spectral where the increase in the absorbent
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between (300-375) nm as shown in figure (2) to (a). The peak centered
at l73O cm-r is assigned to a carbonyl vibration.
The carbonyl group formation was compared in this region (1730 cm'r)
by calculating the carbonyl index (I.o), and are used to follow the extent
of polymer photodegradation during the irradiation process. The effect
of dibenzoyl peroxide (DBP) on the rate of carbonyl formation (166) are
shown in table (2) and figure (5).

Table -2 :Calculated values of the carbonyl index (l.o) with irradiation time for
ilms 8 in thickness) containing DBP (0.003 g.ml) at

'O 

υC

‐ .1130111.. ||_901111 ||11160111

polystyrene 0.215 0.302 0.553 0.629 0.729

Copolvmer(ll) 0.15 0.671 0.764 0.831 0.921

Copolymer (l) 0.238 0.47 1.307 2.2 4.4

●

＋

◆

Polystyrene + 0.0039/mL OBP

Copolymer (ll) +0.0039/mL DBP

Copolymer (l) + 0.0039/mL DBP

Figure -5: The relationship between carbonyl index and irradiation time for
polymers (85 pm in thickness) with 0.003g/ml- DBP

From the results obtained in table (2) and figure (5), it can be observed
that the rate of carbonyl formation (I.o) with irradiation time follow the
following trend :

Therefore , the dibenzoyl peroxide is acting as photodegradation
inducer for polystyrene and copolymers films .The growth of carbonyl
index in the copolymers with the photosensitizer is higher than
polystyrene & copolymer without photosensitizer (control), Also results
shown in figure (5) indicate the increase in the moles ratio of vinyl
sugar in copolymer cause the increases in the photodegradation
compared with polystyrene, as the formation rates of carbonyl index
(Ico) are much higher than for polystyrene (control) or polystyrene with
photosensitizer.

‐



photo degradation of porv stvrene and porv (exo-garactosiffi:r:uitr 
and Hammed

Effect of dibenzoyl peroxide (DBP) and benzophenone (BPH) as
photosensitizer
The photodegradation of copolymer ( II ) film (85 pm in thickness) was
studied with different photosensitizers (0.003 dmL): a-) dibenzoyl
peroxide (DBP) (I), b-) benzopheone (BPH) (II).
The changes in the U.V-visible and IR spectra was adopted to follow
photodegradation of copolymer. The spectral changes during photolysis
of copolymer films with photosensitizers (I) and (II) are shown in
figures (4) and (6). Fig.(6) shows a growth at absorption region (300-
400)nm which could be attributed to the generation of different types of
other chromophers in the copolymer such as kenotic derivatives. The
degradation of copolymer in presence of DBP and BPH photosensitizers
was also followed by the (lR) spectral changes of the carbonyl group
absorption between the wavenumber (1680-l 800)cm-'.

o'
2(X' 300

wav.Lngti (nm)

Figure-6: U.V. Visible spectralchange of copolyme(ll) film (85 pm in thickness)
with 0.003g/ml BPH. Numbers on the spectra are irradiation times in hours

The carbonyl index (I.") (from I.R spectra) is used to follow the extent

of polymer degradation during irradiation.
The effect of these photosensitizers on the rate of carbonyl formation

(I.o) is shown in table (3) and figure (7).

Table -3: Carbonyl index (l"o) of copolymers with photosensitizers and irradiation

0.003ノmL DBP

lymer(ll) (control

260

time

Conolvmers
Irradiation time (hr)

0 30 90 160 300

0.1 5 0.671 0,764 0.831 0.921

Copolymer(ll) with
0.003e/ml- BPH

0.263 0.908 1.052 1.302 1.302

0.119 0.137 0.470 0.716 0.837
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+ Copolym.r(ll)+ O.OO3g/mL DBP

a Copolym.T (ll)+ O.OO3g/mL BPH

a copolymcr(ll)(control)

ヽ
リ

Figure -7:The relationship between I.o and inadiation time for copolymer(Il) film
(85 pm in thickness) with 0.003g/ml of photosensitizers at 50 'C.

From the results obtained in table (3) and figure (7). It can be

observed that the rate of carbonyl formation (I*) with BPH
photosensitizer is higher than (I.o) with DBP photosensitizer . The
above mentioned results illustrate that the affect of photosensitizers in
photointiations of copolymer degradation depends upon their structure
and surroundings of (C:O) group in DBP and BPH photosensitizers ,

these results are similar to other studies.(22)

The high activity of BPH is probably not only by its reaction with
polymer molecule (PH) but also by reaction of polymeric radicals with
oxygen and creation of active (HO') and (HOO') radicals(23).

These radicals are known as accelerators of photooxidative degradation
of polymers. Dibenzoyl peroxide (DBP) under UV-irradiation
undergoes decomposition to benzyl radicals, which are unstable and

rapidly fragmentated to COz molecule and creating phenyl radicals.

Effect of photosensitizer concentrations.
The degradation of copolymer (II) film (85 pm in thickness) was

examined with two concentrations of dibenzoyl peroxide as

photosensitizer: a-) 0.003 g/Ml b-) 0.01 gl^L
The U.V- visible spectra, figure (4) and (8) , shows the irradiated

copolymer(Il)films with 0.003 glmL and 0.01 gltttL of DBP at different
time intervals respectively.
Figure (8) shows the increase of intensity in the wavelength between

300 to 400 nm region are attributed to the increase of carbonyl
chromospheres concentration. The effect of 0.003 glmL and 0.01 glmL
of dibenzoyl peroxide (DBP) on the photodegradation process of
copolymer films was followed by IR spectral changes using the growth
of the absorbance bands at 1680-1740 cm-r of carbonyl group.
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Figure- 8: U.V.-Visible spectral change ofcopolymer(ll) film (85 pm in thickness)
with 0.01 g/ml- DBP. Numbers on the spectra are the irradiation times in hours

The carbonyl indices (l"o) are calculated and tabulated at different time
of irradiation for copolymer (II) film contains 0.003 and 0.01g/ml of
DBP and shown in table (4). The relationship between the carbonyl
index (I"o) and irradiation time are shown in figure (9)

Table -4: Calculated values ofthe carbonyl index (l"o) with irradiation time for
0.0030 and O.01 of DBP

Figure -9: The relationship between carbonyl index and irradiation time for
copolymer ( II )using different concentration ofDBP (0.003 and 0.01 g/ml )
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The above mentioned results show that increasing the concentration of
DBP in the copolymer, the carbonyl index (I.o) and the extent of
degradation would obviously increase, these results are similar to other
studies(22'24) .

During U.V. irradiation of polymers in solid state ,the concentration of
functional groups in macromolecules ( carbonyl groups ) increases with
and without photosensitizers. It is also well known that the efficient
main chain scission in irradiation polymers causes their mechanical
deterioration and breaking into small pieces.
The rate increase of degradation of the polymer may be arranged as

following:
The copolymer (I) > copolymer (II) > polystyrene.
The copolymer (II) with benzophenone show higher degradation than
same copolymer with dibenzoyl peroxide.
The degradation increases with increase of concentration of dibenzoyl
peroxide.
The sugar units in the copolymer plays an important role in decreasing
the stability of copolymer ,therefore photodegradation of copolymer
increased .
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ABSTRACT
The experimental work cocern the studying of the adsorption- desorption

systems of Bisoprelolhemifumarats by using two of Iraqi natural clays kaolin and
attapulgite focused on determining the adsorption - desorption isotherms of the
adsorbates employed in this study. The concentrations, both before and after the
attainment of equilibrium; were determined with the aid of U.V. spectro
photometric technique. The effect of initial drug concentration, temperature, contact
time, solution pH, ionic strength and desoreption of the drug from the two surfaces
was studied. The equilibrium sorption isotherms have been analysed by the
Freundlich and langmuir models. The Freundlich isotherms had the highest
correlation coefficients. The apparent thermodynamic parameters were calculated
and the abtained values support the conclusion that the drug molecules sorbs by
exothermic process. Drug adsorption was the highest at neutral pH value. The
adsorbed amount of studied drug on attapulgite clay is decreased with increasing
ionic strength, but adsorbed amount of the same drug on kaolin clay has of a limited
influenced with increasing the ionic strength. In addition, kaolin, attapuglite clays
were compared according to their efficiency of drug desorbing

INTRODUCTION
Solids have the property of holding the molecules at their

surfaces, and this properly is quite marked in the case of porous and
finely divided materials(l). Adsorption accurs on the surface of a solid
because of the attractive forces of the atoms or molecules in the surface
of the soild. Various forces are involved, ranging from those which are
definitely physical in nature to those which are referred to as

chemicals(2).
The medical importance of the active surface materials is based

on its adsorptive property which has many applications like
haemoperfusion for endo to xaemia (2,3), chromatography and
extraction of drugs from urine or serum in order to be detected by

,
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different methods in clinical Laboratories(4). Active surface materials
may also be used as drugs, Kaolin, for example, acts as antidiarrheal
and antiendotoxin agent in inflammatory bewel disease(5). The most
important application of these materials (usually called adsorbents) in
medicine is to use them as physical antidotes in the treatment of acute
poisoning by toxic substances and drug overdosage (called
adsorbates)(6,7)

Bisoprololhemifumarate is a cardio selective beta bloker. It is
reported to be devoid of intrinsic sympathomimetic and membrance-
stabilizing properties. Bisoprolol is given as the fumarate in the
management of hypertension and angina pectoris. It is also used as in
adjunct to standard therapy in patients with stable chronicheart
failure(8,9).

The most common expected symptoms with overdosage of
bisoprolol are bradycardia, hypotension, bronchospasm and hypogly -
cemia. In the case of overdosage, bisoprolol treatment should be

stopped and suportive and symptomatic treatment should be provided.

One of the overdosage treatment is the resorption of bisoprolol in the

gastrointestinel tract or administration of adsorbents. The use of
standard adsorbents such as kaolin and attapulgite in the prevention of
further absorption of drugs, are recognized in clinical practice. The

safety, the high adsorptive capcity, there low density and the high
specific surface, have been accepted for along time, and they account

for most ofthe current uses ofthe two clays(10).
This study reports the experimental results for adsorption and

desorption of Bisoprololhemifumarats drug. The adsorption date are

tested for a number of isotherm equations. Moreover, the current study

has been to visualize the pattem of adsorption of this drug on the two
clays to various situations such as ionic strenglh,pH, temperature

contact time and desorption.

MATERIALS AND METHODS
Materials

The drug used in this study was obtained from DSL chemicals.

This drug is pure, and the melting point of this drug was measured

practically (Digital melting point apparatus, GallenKamp, UK ) 105

co.(structure 1). The empirical formula is (C36H64N2Or2) with
amolecular weight of (383.a9) g/mol.(8.), and the maximum absorption
for this drug was (224 nm).(11) the clay (attapulgite and kaolin )
employed in this study were obtained from (The General company for
Geological survey and mining.), Baghdad. The clays in powder forms
were washed several times excessive amounts of distilled water. The

two adsorbents were dried at (160C") in an oven (Hot Air oven, yamato

Dp6l, Japan ) for 3h and then kept in airtight containers. The clays were
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them ground and sieved (Electrical sieve, Retsoh Gmb & Co. KG
Germany ) by using test sieves (Retsoh Gmb &Co. KG, Germany )
sieve. The partical size of 125 pm are used in further experiments.

Figure -l: The structure of Bisoprolol hemifumarats drug

Method
Adsorption experiments were carried out by shaking 0.25 g

from each clays samples with 12.5 ml aqueous solution of drug of
desired concentration at various ionic strength (0.03,0.05M Nacl
solution inwater ), pH, (pH of neutral medium, pH of stomach fluid
which is equal to 1.2).(12) temperatures (17.5- 45 co) for 2 and ahalf
hours (the required time for the drug to reach the equilibrium
concentration ). Athermostated shaker bath (BS. 11 degetal, JEIO
TECH, Korea, (20-185) rpm (-10-120 c" )+ 0.5 co), was used to keep the
temperature constant. The initial concentration of drug solutes,Co were
in the range of (2X10-t - 9Xl0-s mol/L). All adsorption experiments
were preformed at 37 .5 Co and pH:6.0 except those in which the effects
of temperature and pH of the solution were investigated. The pH of the
solution was adjust with Hcl solution by using a ( HM- 73, TDA
Electronic Ltd. pH meter ). At the end of the adsorption period. The
solution was fillered by using double filter papers (Whatman No. 42,
Germany). The concentration of the residual bisoprolol hemifumarat
drug, Ce, was determined spectrophotometrically using a UV-visible
recording spectrophotometer (100 Conc.l Yarian, USA). The adsorbed
amounts of drug were calculated from the concentrations in solutions
before and after adsorption according to the equation (1) :-
Q.: (Co - C.) V/W
Where Co and C. were the initial and equilibrium liquid - phase

concentration of drug solution (mgl/L), respectively, Q. is equilibrium
drug concentration on adsorbent (mg/L). V is the volume of drug
solution (L), and W is the mass of clay sample used (g). For dsorption
experiments, the remainder of the supernatant of the sorption flasks
after setting was removed and (12.5m1) portions of eluent was added to
the sorbent residue in each flask. The mixture was allowed to
equilibrate for t hour in the shaker and the suspensions were
centrifuged for 15 minutes ( JANETZKI.T 130 ).
The concentration of the + drug desorbed was determined in the
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supematant(13,14).

The amount desorbed(mg｀ g)=             .… …..(2)

Where Cc is the concentration of drug desorbed at equilibrium(mgIL),

Vis the volume of eluent(L)and W represent the weight of adsorbent

(g)。

The percent ofdesorption was obtained from the following equation(3)

lillil;  des°

rption  α″°″″rO/Jr"s。″bθグ
ス「100                   =

RESULTS AND DISCUSSION
In atwo - component system (sorbent and solution) a graph of the

solute concentration in the solid phase Q" (mglg)can be plotted as a
function of the solute concentration in the liquid phase C. (mg/L) at
equilibrium. since the data for the curve are obtained at a single
temperature, the curye is an isotherm.
In asolid - liquid system, positive sorption results in the removal of
solute from the bulk solution and the concentration at the surface of the
solid, until the remaining solute in the solution is in dynamic
equilibrium with the solute on the solid surface.
At equilibrium there is a defined distribution of the solute between the
liquid and the solid phase, which can generally be expressed by one or
more isotherm (15). Figure(2) displays the istherms of adsorption
related to bisoprolol hemifumarate drug from aqueous solution on
kaolin and Auapulgite clays surfaces. It was seen that these isotherms
fitted the Freundlich adsorption isotherm.
Experimental data were also applied to the Langmuir adsorption
isotherm, but the linear state of the Langmuir adsorption isotherrn was
not obtained
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Figure - 2: Adsorption isotherms of Bisoprolol hemifumarat on the two
clays surfaces from aqueous solution at (37.5 C")

The R2 values (goodness of fit criterion) computed by linear
regression for the two types of isotherms are presented in table ( I ). For
the two sorbets. This consistency is seen in freundlich linear adsorption
isotherm drawn according to equation (a) (16).
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Figure (3). k and n constants peculiar to adsorbent and adsorbate
were determined from the intercept and slopes of freundlich linear
adsorption isotherms (Table 2 ).

The k-constant is concerned with the ability of the adsorbent to
adsorb, and the n-constant is concerned with tendency of the adsorbate
to be adsorbed.
As can be seen in table (2), n-constants of the drug adsorbed on clay
surface change in the order of attapulgite > kaolin.
It is seen that the n-constants obtained fit the Irving - Williams series

because the stable system (adsorbent - adsorbate system) formed
increases the ability of the adsorbate to be adsorbed and causes the n-
constant to be high. This is compatible with our experimental results.

Figure - 3: Freundlich's linear isotherms related to adsorption of
Bisoprolol hemifumarate drug from aqueous solution on the two clays

surfaces.

Table - 1: Goodness of fit of the Freundlich and langmuir isotherm to
the sorption experimental data-values corresponding to best fit
isotherms.

Clays
R'values

Freundlich isotherm Langmuir isotherm
Kaolin
attapulgite

0。9655
0。9019

0.463

0。011

Table - 2:Freundlich's constants related to adsorption of Bisprolol
hemifumarate drug from aqueous solution by the two surface.

Adsorbent k n

Kaolin 0.010 0.8815

Attapuleite 0.119 1.125
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Effect of pH
The adsorption of the drug extent is highly dependent on the pH

of the solution, which affects the surface charge of the adsorbent, the
degree of ionization, and specification of the adsorbate species. The
adsorption isotherms at two various pH, (pH of neutal solution and the
other is equal to (pH:I.2) which is the value of the pH of stomach fluid
are shown in figure (4) and (5). It is seen that the adsorbed amount of
the drug on the two clays surfaces at 37.5 co has increased with
increasing pH values. At low pH, a competition exerted by the
hydronium ions is expected to cause a significant reduction in
adsorption of the drug.In addition,the solubility of the adsorbate (drug
molecules) may be effected by the changing of the pH value (from
acidic to neutral) causing an increase in adsorption affinity towards the
surface. On the other hand, the increase in adsorption uptake of the drug
with increasing pH of solution could be attributed to the possible
changes in properties of the surface.

i一 p― l

一
PH・ 12

Figure - 4: The effect of pH on the adsorption of Bisoprolol-
hemifumarate on kaolin surface at 37 .5 co

Figure - 5: The effect of pH on the adsorption of Bisoprolol -
hemifumarate on attapulgite surface at 37 .5 co

Effect of ionic strength
The effect of ionic strength on adsorption uptake of the drug on

the two clays surface was studied at different salt concentration
(0.03,0.05,M Nacl solution in water). As can be seen in figure (6,7),
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there is no positive or negative correlation between the extent of
adsorption of this drug on kaolin surface and the concentration of the
salt used.

The result could be attributed to the nature of adsorbate -
adsorbent binding.a type of electrostatic interaction may contribute to
the binding between the negatively charged carboxylic group of the
drug and the active sites of the surface, and that connection some what
does not affect the presence of other ions in solution and this result is in
agreement with those obtained by Terada et al., and A kintonwa et
al(17) respectively. On the other hand, the adsorption extent of the same
drug on attapulgite surface decreased with increasing the ionic strength.
This behavior may due to the inhibition effect of salt used (Nacl) on
adsorption extent.
Thus, the (Na*),(cL-) ions will compete drug molecules for the active
sites which could be found on the surface. Moreover,the attraction
between these ions and the surface is grater than the attraction between
the drug molecules and the surface, therefore, the electrostatic attraction
will decrease between the adsorbent and the adsorbate and that leads to
decrease in the adsorption extant .
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Figure - 6: The effect of ionic strength on the adsorption of Bisoprolol
hemifumarate on kaolin surface at37.5 co
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Figure - 7: The effect of ionic strength on the adsorption of Bisoprolol
hemifumarate on attapulgite surface at 37 .5 co
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Effect of Temperature
The adsorption of Bisoprolol hemifumarate on kaolin and

attapulgite clays at three different temperature has been carried out. The
result are presented in figure (9,10)-variable temperatures study will
help in evaluating the basic thermodynamical functions ( A H, AG and

AS).
For the adsorption process. The adsorption values of bisoprolol on
attapulgite clay surface showed asilight increase with decreasing
temperature. This result agree with the general principles of adsorption
process (18).

From the following equations (19,20), one can calculate the

variations of apparent enthalpy (AH, Kj/mol), apparent free enerry (AG,
Kj/mol) and apparent entropy (AS, J/mol.k) of drug adsorption on
attapulgite clay (table 4) according to equation (5-7), where R is the gas

law constant and T is the absolute temperature.

lnK:- * constant

AG =― RT Ink

AH_AG
l_\J

T

Table - 3:The values
attapulgite

(5)

.(6)

(LnXm),(103\T) of Bisoprolol hemifumarate on

Ｍ
一″

(7)

tc° T(K) 103、T Xm(mgヽg) LnXm
Ce=250

17.5 290.5 3.44 33 3.49
37.5 310.5 3.22 19 2.94
45 318 3.14 10 2.30
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Figure - 8: (LnXm) plotted against,(103\T) for the adsorption of
Bisoprolol hemifumarate on attapulgite

Table - 4: The apparent thermodynamic parameters of adsorption
process of Bisoprolol hemifumarate on attapulgite surface at37.5 co

△ H Ki.mol‐
l △ G Ki.mol‐

1 △SJ.mol‐
1.k‐ 1

-33.25 ‐1.08 -103.60

Thermodynamic quantities of Bisoprolol - attapulgite system exhibited
exothermic physical adsorptioq accompanied with the decrease in
entropy as it shown in table (4)'decause of the fact that, the qpparent (

S) of the ordered constrained adsorbed layer is always less th^an that of
dissolved solutes.Also, the negative value of ( G) confirm that the
reactive drug sorption on attapulgite clay is a spontaneous process. So
all the basic thermodynamical function were found to possess negative
values, and this result is agreement with previous studies (21).
On the other hand, the adsorption extent of this drug on kaolin has no
significant differences found in the amount at the different
temperatures.
It has been exhibited that the adsorption of this drug is of limited
influenced with the increasing temperature in the studied range.
That can be explained depending on kaolin properties and the nature of
the adsorbate indicating the possibility of formation strong interactive
forces between the adsorbent and the adsorbate, as kaolin has a high
colloids properties. Moreover,the possibility of the clay in saving
solution inside its internal layers because of its highly plasticity and
colloidlity would give diffusion property of materials in this surface.
Therefore, the increasing in temperature in the selected rang showed a
limit effect in this clay adsorption for this drug especially at higher
concentration from solution (18).
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Figure -9: Adsorption isotherms of Bisoprolol
surface from aqueous solution at(17.5,

hemifumarate on kaolin
37.5 and 45 C")

Figure -10: Adsorption isotherms of Bisoprolol hemifumarate on
attapulgite surface from aqueous solution at(I7.5,37.5 and 45 co

Desorption of the drug from the clays surfaces
The desorption is similar to adsorption process depending mainly

on solution temperature, concentration of adsorptive, the condition of
adsorptive and on the condition of the adsorbent surface. The possibility
of desorption of the drug model (Bisoprolol hemifumarate) from the
two clays surfaces (kaolin and at Attapulgite) was investigated using
distilled water as an eluent to simulate in vivo conditions. The extent of
drug desorption from the clays at (37.5 co) increase as the concentration
of the drug in its solution increase as its shown in (figure ll,l2). This is
due to the strong interaction of adsorbate - adsorbent system and the
heterogeneity of the surface, which indicates the difficulty of the drug
release at low concentrations.
The percent desorption after one washing procedure with distilled water
was also determined. The results are summarized in table(5) by the
amount of drug released in one elution step.

The release studies show the lowest percentage amount of drug
desorbed from attapulgite which was equal to (31.7), while the same

drug desorbed from kaolin clay has the higher percent which was about

-715℃
-45C
I-375C
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(79.03) of the original amounts of bisoprolol hemifumarate drug. The
little amounts of drug removed from attapulgite surface suggest the
interaction of drug molecules with the surface may be specific and
strong enough leading to a decrease in the quantity desorbed (22,23).

´
じ

Figure -l I : Desorption isotherms of Bisoprolol hemifumarate drug
from kaolin clay surface by distilled water at(37.5 c")

Figure - 12: Desorption isotherms of Bisoprolol hemifumarate drug
from attapulgite clay surface by distilled water at(37.5" C)

Table -5: percent desorption of bisoprolol hemifumarate from clays

We can conclude
o The experimental data correlated reasonably well with the

Freundlinch adsorption isotherm and the isotherm parameters (k
and n) were calculated.

o The contact time for the maximum adsorption required is nearly
2.5 hours.

o This study showed that at temperature of (37.5 co) the quantity of
bisoprolol hemifumarate drug adsorbed by attapulgite clay is

grater than that by kaolin clay.

5°

一
じ

surface with distilled water as an eluant at(37.5" C
Adsorbent Elution No. Amount desorbed mglg Percent desorption

Kaolin
attaoulsite

50

30。33

79.03

31.70
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(bisoprolol- attapulgite) adsorption system exhibited exothermic
process. While (bisoprolol-kaolin) adsorption system has of
limited influence with increasing temperature in the studied rang.
Both two clays adsorbed the mentioned drug poorly in acid
medium as comparied with neutral medium.
The adsorbed amount of studied drug on attapulgite clay is
decreased with increasing ionic strength, but adsorbed amount of
the same drug on kaolin clay has of a limited influenced with
increasing the ionic strength.
The desorption abilities (the amount desorbed) of bisoprolol
hemifumarats drug from clays surfaces at 37.5 co follow the
order :

Attapulgite < kaolin
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ABSTRACT
The photodegradation of poly (exo-galactosene-co-styrene) copolymer in

dichloromethane and in benzene solution was studied using dibenzoyl proxide as

photosensitizer.lt was observed that higher photodegradation rate of the copolymer
in dichloromethane compared with benzene solution. Decreases in relative and
specific viscosity were also observed in the irradiated polymers where the viscosity
decreased in the presence ofdibenzoyl peroxide and benzophenone photosensitizers

, and also with increased concentration of dibenzoyl peroxide with irradiation time .

The photodegradation of poly (exo-galactosene-co-styrene) and poly (exo-
galactosene-co-acrelonitrile) was investigated in solid state using u.v.-radiation at l"
: 313 nm The photodegradation rate is followed by U.V. and I.R
spectrophotometry using dibenzoylperoxide (0.003 g/ml). The copolymers showed
a change in their I.R and U.V. absorption spectra, especially at the carbonyl
absorption region. Upon photoirradiation,' the LR spectra showed that the
absorbance ratios A.JA1696 have increased with irradiation period, whereas the
copolymer showed the most rapid increase in carbonyl group absorbance.
The rate of photodegradation of poly (exo-galactosene-co-styrene) is higher than the
rate of photodegradation of poly (exo-galactosene-co-acrylonitrile) in solid state

which was explained by the higher light absorption at the irradiated wavelength
(313 nm).
The biodegradability of photodegradable polymers has been also studied using
isolated bacteria from crude oil (Pseudomonas aeuroginosaRB-19).This type of
bacteria is known to be capable of utilizing the degraded copolymers.
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INTRODUCTION
Recently the critical discussion about the preservation of natural

resources and recycling has led to the renewed interest concerning
biomaterials with the focus on renewable raw materials because of
increasing environmental consciousness and demands of legislative
authorities. Biodegradable polymers have offered scientists a possible
solution to waste-disposal problems associated with traditional
petroleum-derived plastics(1). biodegradable polymers have currently
attracted high interest as ideal carriers in drug delivery and tissue
engineering applications. In situ forming devices based on these
materials will synergistically provide the advantages of the customary
prefabricated devices as well as ease of administration(2)

During UV-irradiation of polymers the concentration of functional
groups on the chain ends and inside macromolecules (double bonds and
carbonyl groups) increases. It probably makes polymers more
susceptible to attack of bacteria in natural environment. It is also
well known that the efficient main chain scission in irradiated polymers
causes their mechanical deterioration and breaking on to small pieces.
Thus, the access of oxygen and microorganisms is facilitated to the bulk
of such destroyed products. In this way polymers become
biodegradable(3).

The biological degradability is defined as the transformation and
deterioration of polymers solely by living organisms (including
microorganisms and /or enzymes excreted by microorganisms)(a) . The
biochemical attack on polymers can occur at the side chain and ior
directly at the backbone. In the first instance the properties are certainly
altered, but basic polymeric structure may be retained and the material
is not degraded. The reduction in molecular mass is an essential
requirement for polymers in order to serye as nutrient for
microorganisms because only low molecular substances can be

transported into the cells and incorporated in internal cycles(4) .The aim
of this work study the biodegradation of photodegraded copolymers,
this type of copolymers have found useful applications: in medicine
and industry. Study of their either UV-light degradation or
biodegradation may give an understanding of their application as

degradable saccharide-polymers .

ワ

279

,



計
―

Ｎ

　

Ｈ

Ｃ

Ｉ

Ｃ

AL- Mustansiriya J. Sci Vol. 21, No 5, 2010

MATERIALS AND METHODS
Polymers
The copolymers poly(exo-galactosene-co-styrene) (I) and poly(exo-
galactosene-co-acrylonitrile) (II) was prepared and had been
photodegraded as described previously(5)

(rI) (l)

Experimental techniques:
Film preparations
0.05 g/ml- of poly (exo-galactosene-co-acrylonitrile) (II) in dimethyl
sulfoxide (DMSO), poly (exo-galactosene-co-styrene) (I) and
polystyrene in dichloromethane solvent with and without dibenzoyl
peroxide (DBP) (0.003 dmL), as photosensitizers are used to prepare

polymer films (85 pm in thickness), casting on plate (from NaCI salt,
3.4lmm thickness)at room temperature for 24 hr to remove the residual
solvent. The film samples were further dried at room temperature. The
film samples were fixed on a special holder for irradiation (which is an

aluminum plate (0.6mm) in thickness supplied from (Q-panel) company
u.s.A.)
Irradiation experiments
Accelerated testing technique
The accelerated weather-o-meter, Q.U.V. tester, (Q panel company,
U.S.A), was used for irradiation of polymer films. The accelerated

weathering tester contains stainless steel plate with two cavities in the
front and rear sides.
Each side contains four lamps, type (U.V.B. 313), located horizontally,
giving spectrum range of wavelength between (290 to 360)nm, and the
maximum intensity is located at (313) nm.
The polymer film holders are fixed vertically and paralleled to the
lamps, so that U.V radiation is vertically incident on the polymeric
samples. The irradiated sample holders were changed in positions from
time to time to ensure that all samples received the same intensity of
light, the temperature of the tester chamber is constant at 50 C for all
samples .

During the inadiation process, the degree of photodegradation of the
polymer films was monitored, by taking different exposure times.
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Photodegradation measuring methods
A- Measuring the photodegradation rate of polymer film using
infra red spectrophotom etery.
The photodegradation of the polymer film was followed by I.R
spectrophotometer. The absorption spectra of the film samples were
recorded in the wavenumber ranged from 600 to 4000 cm-' . The
position and the growth of the carbonyl absorptions for polymer (I) and
polymer (II) were monitored at (1730 and 1790)cn-' respectively. The
photodegradation during different irradiation times was followed by
recording changes in the carbonyl and benzene ring absorption peaks
(1730 and 1600cm-' ) respectively. To eliminate experimental errors, the
carbonyl indices were calculated using the band index method , by
comparing the (IR) absorption peaks at the specified positions, with a

reference peak (i.e. at 1600 cm-') which refers to the (C:C) bond of
aromatic bending vibration poly (exo-galactosene-co-styrene), at (2200
cm-') which refers to the cyanide stretching (c=lrr) in poly (exo-
galactosene-co-acrylonitrile)

(1)

ls =Absorbance of the peak under study.

l, = Absorbance of the reference peak.

1.s = Index of the group under study.

ヤ

IS=ラ

T

Where:

The absorbance (A) is calculated from
transmittance using Beer's-Lambert law as

equation.

the recorded percentage

shown in the following

(2)

Actual absorbance, the difference between the absorbance of the
base line and the top peak, (Atop p.ur - Abur. rin.) is calculated using the
base line method

B- Photodegradation rate measurments of polymer films using
ultraviolet-visible spectrophotom etry.

The ultraviolet-visible spectrophotometer technique was used to
measure the changes in the UV-visible spectrum during irradiation
times for copolymers. The absorption spectra were recorded in the
wavelength range from 200 to 600 nm and the (1" max) at each

absorption peak was also recorded for different irradiation times.
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Biodegradation method
Bacteria isolated from crude oil, type Pseudomonas aeuroginosa kB-

19 was grown on irradiated polymers,poly ( exo-galactosene-co-
styrene) without and with photosensitizer (DBP),and poly( exo-
galactosene-co-acrylonitrile ) with photosensitizer (DBP) as a sole
source of carbon and energy in order to ensure their abili$ to utilize
them. Five milliliters of mineral salt medium (table 1) distributed in 25
mL tube. The tube was sterilized by autoclaving at 120 'C for 15

minute, then it was taken to the isolated bacteria. All the tubes were
inoculated with l% of fresh culture (l8hrs.), then lgllof polymer was
added and incubated with shaking (180 rpm) at37"C for two weeks.

Table -l: Mineral Salt Mediumfor growth bacteria type Pseudomonas
aeruginosa Rb-19(6)

K2HP04
KH2P04

MgS04・7H20
NH4CL

FeSC)4・7H20
Ⅳ[nS04・ 4H20

H3B03
ZnS04・ 7H20
CuS04・5H20

C0003)2・6H20
NiS04・7H,0

1。 170

0。 121

0。 121

2.140

0。28
0.06

0.005

0.01

0.061

0.06

0.00006

Distilled water 1000 rnL

The pH was attusted t0 7.5 by bufFer solution(K211P041・ 17g

KH2P04 0。 121g in 100mL)。

Bacteria strains

The bacteria strain used in this study is:

Bacterial strain phenotype

Pseudomonas aeruginosa Rb- I 9 Neot., smt

Neo' : neomycin resistant
sm' : streptomycine resistant

and
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RESULTS AND DISCUSSION
Photodegradation of poly (exo-galactosene-co-styrene) in solid
state.

Photooxidative degradation of poly (exo-galactosene-co-styrene),
occurs by irradiation in a broad spectral range between 254 to 400 nm at

different time intervals. Initiation of the photo-oxidative degradation of
copolymer is attributed to the absorption of U.V-light by different
chromophoric impurities such as peroxide groups in the polymer chain
formed during the polymerization process of monomers, by reaction of
oxygen with copolymer growing radicals. It must therefore be

concluded that the chromophore responsible for absorbing at 313nm is a

charger-transfer complex involving oxygen and the aromatic nuclei.
Aromatic molecules form such complexes absorbing in this region of
the spectrum . The concentration of charge-transfer complex depends on

two factors, the diffusion rate of oxygen in the polymer and the

equilibrium constant for the reaction. The interplay of these two
conditions explains the variation in amount of light absorbed at 313nm

by different copolymers.
The difference between irradiated and unirradiated spectra is given to
show the newly produced species clearly (i.e. ketones compounds). The

increase in intensity above wavelength 1.:300nm is assigned to the

formation of carbonyl groups by photooxidation of polymer.
The production of hydroperoxides which themselves absorb at 313nm

is the first step in the oxidative break down of the polymer. At some

stage in the reaction, the concentration of hydroperoxidative reaches

such a level that this functional group becomes the major absorber of
incident radiation and the photo-induced decomposition of the

hydroperoxide becomes the predominant reaction. It is proposed that in

an immobile phase such as a polymer film .

In the IR spectrum of photoirradiated copolymer ( I ). films, the

absorption bands in the wavenumber range (1690-1800) cm-t increase in

intensity with the increase of the irradiation time which has been

attributed to the creating of carbony groups of ketones compounds' The

peak centered at 1730 cm-r is assigned to carbonyl vibration. In this

time, the concentration of (OH) group in the polymers, in general, is

smaller.
The U.V-visible and IR spectra of the poly ( exo-galactosene-co-

acrylonitrile ) without photosensitizers show no change in the spectra.

When the photosensitizer DBP (0.003 glrrll.) was added to the

copolymers, the ultraviolet-visible spectral changes during photolysis of
copolymers. For poly (exo-galactosene-co-styrene) the growth in
absorption of carbonyl group at wavelength between 300 to 375 nm.

The observed overall increase in U.V. absorption is probably taking

"

り
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place due to the generation of different gpes of other chromospheres in
copolymer (I) such aromatic ketones, hydro- peroxides, etc.
The U.V-visible spectral changes in poly (exo-galactosene-co-
acrylonitrile) indicates a decrease in intensity of absorption band
between 240 to 300 nm which might be affributed to the formation of
hydroperoxide and ketones in the polymer backbone and also to break
down in polymer chain. The physical properties of photosensitizers and
polymers have a pronounced effect on the photodegradation efficiency
of polymers. The most important property is the compatibility i.e. any
type of photosensitizer (photodegradation inducer, photooxidant....etc)
must be evenly distributed within the polymer matrix, which requires
that it is compatible with polymer matrix(7,8).

The photodegradation rate of polymers can be followed by (IR)
spectra from growth of the carbonyl group (i.e. measuring the I"o index )
while growth of the hydroxyl group was smaller.

In the (IR) spectra of photoirradiated copolymer ( I ) films the
intensity of the absorption band of carbonyl group appeared at 1730 cm-

' increases with the increase of the irradiation time. t-his is in agreement
with the result obtained from the changes in the U.V-visible spectral
where the increase in the absorbent between (300-375) nm .

In the IR spectrum of irradiated copolymer (II) ,the band located at 1790
cm'' increased which could be assigned to carbonyl group absorption
resulting from the attack of atmospheric oxygen on the free redicals
formed on irradiation.

The carbonyl group formation was compared in this region (1730
and 1790 cm-') by calculating the carbonyl index (l.o), and are used to
follow the extent of polymer photodegradation during the inadiation
process. The effect of dibenzoyl peroxide (DBP) on the rate of carbony,l
formation(Igs) are shown in table (2) and figure ( I ).

Table -2 :calculated values of the carbonyl index (1.") with irradiation
time for polymers films (85 pm in thickness) containing DBP (0.003

e.ryDatlq lc.
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Figure -1: The relationship between carbonyl index and irradiation
time for polymers (85 pm in thickness) with 0.003g/ml DBP

Therefore,the dibenzoyl peroxide is acting as photodegradation
inducer for copolymers films .

Dibenzoyl peroxide (DBP) under UV-irradiation undergoes
decomposition to benzyl radicals, which are unstable and rapidly
fragmentated to COz molecule and creating phenyl radicals.

じ

◎肛∝ひて)上2G:6-2③叶た蝋り
These radicals in contact with polymer

and non- reactive benzene molecules. In
photoinitiator may be rapidly diminished.

◎・・PH―◎ 十1

The recombination of
radicals leading to phenyl
effect.

molecules form macroadicals
this way, the action of this

.… (2)

radicals generated from DBP with phenyl
benzoate is also possible resulting of cage

285

り

100

060

040

10000 20000

"



AL- Mustansiriva J. Sci

◎ &ぴ 一③一C済00
Vo1 21,No5,2010

When the rate of photodegradation between poly(exo-galactosene-
co-styrene) and poly (exo-galactosene-co-acrylonitrile ) is compared , it
has found from carbonyl index results, the rate of photodegradation of
poly ( exo-galactosene-co-styrene ) is higher than poly (exo-
galactosene-co-acrylonitrile). This could be attributed to the most
effective light absorption at the irradiated wave -length .

Acoording to the experimental results which are already discussed ,the
following mechanism might be suggested for the photodegradation
process of poly(exo-galactosene-co-styrene) and poly (exo-galactosen-
co-acrylonitrile) in presence DBP photosensitize(5).

―CH―

。2_ hυ

(4)

0-OH
|

CH2~9~~

OH

′
０
１

ho

~~CH2~ +  OH

0
‖

(5)

… (3)
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CN
|

CH2~CH

一

~CH2
CN

|

CH2 
♀
~

O-OH

CH2
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CH2~C=°

Chain scission

CN
|

０メ

秋

ｏ

●

P +

Ｎ

一

Ｃ

Ｉ

Ｃ

１

０

１

０

ｏ

.。 (6)

●
+ CH2…

●

+OH

PH : polymer molecule
Scheme -1:Suggested mechanisms of photodegradation process for

poly ( exo-galactosene-co-styrene) and poly (exo-galactosen-co-
acrylonitrile) in presence DBP photosensitizer

Biodegradation of polymers
The bacteria, Pseudomonas aeuroginosa kB-19, used in this work, was
isolated from crude oil is utilizing aliphatic and aromatic
hydrocarbons(such as phenol and n-hexane). In order to ensure that the
isolated bacteria was indeed capable to growth in procure of irradiated
polymers (as the sole available carbon source),a series of experiments
were carried out in which the growth in the polymer environment was
compared with that in control (mineral medium free of carbon source ) .

A typical result are shown in table (3)

及

Ю
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able - 3 :Growth of bacteria on polymers after 300 rours ohotolvsrs
Compounds Bacterial growth 7o loss weight

Vinyl sugar 3 50%
Polystyrene 1 t0%

Poly ( exo-galactosene-
co-styrene) without DBP

1 r0%

Poly ( exo-galactosene-
co-stYrene) with DBP

4 80%

Poly ( exo-galactosene-
co-acrylonitrile) with DBP

4 75%

AL- Mustansiriya J. Sci Vo:.21,No5,2010

ASTM rating: (9)
( 0 ): no visible growth, ( I ): l0o/o surface growth ,(2): l0'30o/o

surface growth, ( 3 ) : 30-600/o surface growth, ( 4 ) : 60-100%
surface growth
It was concluded from such data that these bacteria were indeed capable

of a significant amount of growth when the only carbon source present

was the polymer.
Color changes from colorless solution to green solution indicate to
microbial growth. The biodegradation are followed by percentage

weight loss of polymer after biodegradation, where the polymer

precipitated from bacterial solution by ethanol ,then dried under

vacuum.
Toloss weight = weight of polymer before biodegradation - weight of
polymer after biodegradation
In general, during UV-irradiation of polymers the concentration of
functional groups on the chain ends and inside macromolecules (double

bonds and carbonyl groups) increases. It probably makes polymers

more susceptible to attack by bacteria in natural environment. It is also

well-known that the efficient main chain scission in inadiated polymers

causes their mechanical deterioration and breaking on to small pieces.

Thus, the access of oxygen and microorganisms is facilitated to the bulk
of such destroyed products. In this way polymers become

biodegradable.
From above results, the inadiation polymers contain dibenzoyl peroxide
photosensitizer (DBP) was biodegradaded higher than irradiation
polymer without sensitizer where sensitizer increases photodegradation

of polymer into small species ,then the molecular weight was reduced.

This results agreement with literturresl0,l l,12.The conclusion of this
work that polymer fragments produced by photodegradation of certain
plastic molecules indeed affacked and metabolized by soil
microorganism. The vinyl sugar units increases the biodegradation of
copolymer compared with polystyrene.
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The use of biodegradation offers a cheap method for recycling
nutrients efficiently and , when optimized, at a faster rate than under
natural conditions. It would appear to be low in its energy requirements.

The photodegradation of poly (exo-galactosene-co-acrylonitrile) in
presence dibenzoyl peroxide was studies in this work, and compared
with degradation of poly (exo-galactosene-co-styrene) using carbonyl
index values , where we found the rate of degradation of poly (exo-
galactosene-co-styrene) is higher than the rate of degradation of poly
(exo-galactosene-co-acrylonitrile) which is due to the effective light
absorption at the irradiated wavelength.
By using repetitive transfer to mineral media in which the only carbon
source is degraded polymer, some of the bacteria isolated are of genera
which are known to attack both aliphatic and aromatic hydrocarbons.
These results confirm that polymer fragments produced by
photodegradation of certain plastic molecules indeed attacked and
metabolized by soil microorganism. The vinyl sugar units increases the
biodegradation of copolymer compared with polystyrene.
The use of biodegradation offers a cheap method for recycling nutrients
efficiently and , when optimized, at a faster rate than under natural
conditions. It would appear to be low in its energy requirements.
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Synthesis of lr2r3-Triazole Compounds Derived from 4-
Amino Benzoic Acid

Rafah F.Al-Smaisimr; Abdul Hussain K. Sharba2 ; Redha l.Al-Bayati2
I Al-Mustansirya University of \College of Pharmacy
2 Al-Mustansirya University \College of Science/ Chemistry Department

ABSTRACT
This work involves the synthesis of some 1,2,3-Tiazoles derived from 4-aminobenzoic

acid were synthesis 4-azido benzoic acid [1] synthesis by the action of sodium azide on the
diazonium chloride salt, 4-(4-amino-5-cyano-lH-L,2,3-triazol-l-yl)benzoic acid [2] then 1-

(4-carboxy-phenyl)-5-methyl-l-H-[,2,3] triazole-4-carboxylic acid [3]bV reaction of
If]with ethyacetoacetate and malonitrile; respectively in sodium ethoxide using absolute as

a solvent. reaction of [2]with thionyl chloride to give acid chloride derivative [4], followed
by conversion into the corresponding acid hydrazide derivative[5], carboxylic acid
thiosemicarbazide [12], esters [5-17], thioesters [18], U9l, and amides 120-221, when
treated hydrazine hydrate, thiosemicarbazide, alcohols, alkylthiol and secondary amines in
dry benzene; respectively. Then compound [5] reflux with various aldehydes and ketons
to give a number of Schiffs bases [6-10]. Furthermore, 1,2,4-triazole derivative [13] have
been also prepared by refluxing thiosemicarbazide derivative [12] with sodium hydroxide
solution (4o/o) then acidiff with (10%)HCl . Moreover, a thiadiazole derivative [14] has
been prepared by treatment of thiosemicarbazide derivative [12] with concentrated sulfuric
acid as cyclyzing agent. Finally, oxadiazole derivative [11] has prepared by condensation
of its acid hydrazide derivative [5] with carbon disulfide in basic medium.
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INTRODUCTION
The 1,2,3-triazole unit is an important element in a number of drugs and

development candidates.
The triazole is a structural backbone of many therapeutic value as

cytostatic (l), human (GABA) receptors antagonists (2) and antiproliferative
agents (3). Also as synthetic intermediates for antibiotics agents (4),
antihistaminic agent (5), muscarinic agonists for the treatment of Al-zheimers
disease (6), anti human immunodeficiency virus (HIV) (7).a-Aminobenzoic
acid was chosen as the starting material for the synthesis of 1,2,3-triazolev
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derivatives and their heterocyclic congeners such as 1,2,4-triazole, 1,3,4-
thiadiazole, and 1,3,4-oxadiazole compounds. All the synthesized compounds
have been identified via their physical properties and their spectroscopic data
such as IR, U.V., and Hl NMR spectroscopy for some compounds.

MATERIALS AND METHODS
Apparatus and Chemicals

Electrothermal 9100 melting point apparatus, Perkin-Elmer 1310 infrared
spectrophotometer or a Shimadzu FTIR-800, as KBr discs or thin films, UV-
Visible Varian UV-Cary-l00 spectrophotometers were used in this work.rH-
NMR spectra was recorded on spectrometer (200MHz) at Silicone Research
Center at Wisconsin University, USA. Tetramethylsilane was used as an
internal reference and DMSO as solvent. All the chemicals used were
supplied by Merck, Fluka and BDH chemicals. The solvents were purified by
distillation and dried with calcium chloride.
Svnthesis of compounds :

Svnthesis of 4-Azidobenzoic acidlll( 8):
4-Aminobenzoic acid (0.01 mole, 1.379) is added to a solution of water (4

ml) and concentrated hydrochloric acid (2.25 ml). A solution of sodium
nitrite (0.011 mole, 0.76 g) in water (2.5 ml) is added dropwise. Solution of
sodium azide (0.012 mole, 0.78 g) in water (2.5 ml) is added dropwise then
mixture was stirred for further 20 minutes. The resulting solid filtered and

recrystalized from absolute ethanol.
Svnthesis of 4-(5-amino-4-cvano-lH-1.2.3-triazol-l-yl)benzoic acid [2](9)

Sodium ethoxide solution (20 ml) was added dropwise to a stirred solution
containing 4-azidobenzoic acid [1] (0.1 mole,16.3 g) and malononitrile (0.1

mole, 6.609) in absolute ethanol (25 ml), over l0 minutes, at room
temperature. The buff pale-yellow solid quickly precipitated and was filtered
and recrystallized from ethanol.
Svnthesis of l-(4-carboxvphenvl)-5-methyl-1H-1.2.3-triazole-4-carboxvlic
acid [3] (10.11)

To a cold solution of sodium ethoxide (7 ml) and ethyl acetoacetate (0.1

mole, 13.01 gm),4-azidobezoic acid [1] (0.1 mole, 16.3 g) was cautiously
added and the mixture was heated under reflux on a water bath for 2 hours.

The product made alkaline with sodium hydroxide (4 o/o,10 ml). Water (75 ml)
was added, the mixture was acidified with (5 ml) of concentrated hydrochloric
acid. The resulting solid [3] recrystallized from ethanol.

Svnthesis of 1-[4-(chlorocarbonvl)nhenvll-5-methvl-1H-1.2.3-triazole-4-
carbonyl chloride [41

To a solution of compound [3] (0.01 mole, 2.a7 g in excess thionyl
chloride (15 ml, 0.2 mole ) was added and the mixture was refluxed gently for
2 hours. After cooling excess of thionyl chloride was removed under vacuum,
and the product was recrystallized from benzene.

つ
４

９つ
４



AL- Mustansiriya J. Sci Vol. 21, No 5,2010

Synthesis of 1-[4-(hvdrazinocarbonvDphenvll-5-methvl-1H-1.2.3-triazole-
4-carbohydrazide [5](12)

To a stirred solution of compound [4] (0.005 mole, l.a2 g) in dry benzene
(15 ml), a mixture of hydrazine hydrate (95 %) (0.01 mole, 0.32 g) and
benzene (10 ml) was added dropwise. The mixture was then refluxed for 3

hours. After cooling, excess of benzene was removed under reduced pressure.
The product was collected and recrystallized from the appropriate solvent.
Svnthesis of Schiff's bases compounds [6-101: (13)

To a stirred solution of compound [5] (0.01 mole, 2.75 g) in absolute
ethanol (30 ml), the appropriate aldehyde or ketone was added (0.02 mole).
Mixture was refluxed for 3 hours ,cooled to room temperature. The precipitate
was filtered and recrystallized from the appropriate solvent.
Svnthesis of 5-{4-[4-(5-mercapto-1.3.4-oxadiazol-2-vl)-5-methvl-1H-1.2,3-
triazol-1-vll phenvl)-1.3.4-oxadiazole-2-thiol I I I I

To a mixture of compound [5], (0.005 mole, 2.75 d in a solution of
potassium hydroxide (0.01 mole, 0.56 g), in (100 ml) of ethanol (96 %) was
added. To the above solution carbon disulfide (0.2 mole, 12 ml) was added
slowly with stirring. The mixture was refluxed for (36 hours), cooled and
concentrated, poured slowly with stirring into ice (60 g). The solution was
acidified with dilute hydrochloric acid (10 %) to (pH 5-6); the resulting
precipitate was filtered and recrystallized from the acetone.
Svnthesis of 3-{4-[4-(3-amino-3-thioxopropanovD-S-methvl-1H-1.2.3-
triazol-1-vll phenvl)-3-oxonropanethioamide I I 2l

To a solution of [al (0.01 mole, 2.8a g in dry benzene (25 ml),
thiosemicarbazide (0.02 mole 0.9 g) was added. Mixture refluxed for 3 hours,
the resulting precipitate was filtered and recrystalized from benzene.

Svnthesis of 5-{4-[4-(5-mercapto-4H-1.2.4-triazol-3-yD-5-methvl-lH-1.2.3-
triazol- 1-yll phenyll -4H- 1.2,4-triazole-3-thiol [131

A mixture of [2] (0.001 mole, 0.35 g) and (4 %) aqueous sodium
hydroxide solution (60 ml) was refluxed for 4 hours, cooled, poured into
crushed ice, and acidified with dilute hydrochloric acid (10 %). The resulting
precipitate was filtered, washed with water and recrystallized from ethanol.
Synthesis of 5-{4-[4-(5-amino-1.3,4-thiadiazol-2-vl)-5-methvl-1H-1.2.3-
triazol -1-vll phenvl)-1.3.4-thiadiazol-2-amine [141

Compoundll2l (0.001 mole,0.35 g) was dissolved in cold concentrated
sulfuric acid (10 ml) , stirred at room temperature for 24 hours, and poured

into crushed ice. The filtered, washed with water, recrystalized from ethanol.
Estereification of 1-(4-Chlorocarbonvl-phenvl)-S-methvl-1H-[1.2.31
triazole -4-carbonvl chloride [15-171

To a solution of compound [4] (0.005 mole, l.2ag in dry benzene (25 ml),
alkyl, phenyl alcohol (0.01 mole) was added, the mixture was refluxed for 6
hours. After that, excess benzene was removed under vacuum.
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To a solution of compound [4] (0.005 mole, l.2a g in dry benzene (25
ml), alkylthiol (0.01 mole) was added, Mixture was refluxed for 6 hours. The
excess of benzene was removed under vacuum to give thiolester.
Synthesis of amide derivatives of 1-(4-chlorocarbonvl-phenvl)-5-methvl-
1H-[l"2.3ltriazole-4-carbonvl chloride [20-221(14)

To a solution of compound [4] (0.005 mole, l.2a g in dry benzene (25
ml), secondary amine (0.01 mole) was added, the mixture was refluxed for 4
hours. The excess of benzene was removed under vacuum.

lH… [1.2.31triazole-4‐ carbonvi chiOride l18and 191

able‐ 1:The rties of compounds ll-22
Comp
NO.

Mol.
Formula

M.P
/°C Color

Yield

(%)
C7HヽNRO, 178‐ 180 Pale-yellow 88

つ
４ C10H7N、0, 284-286 Pale-yellow 86

3 C' 
' 

Hs NrOe 230‐232 Brown 78

4 C11H7C12N3O2 190-191 Pale Yellow 83

5 C‖ HllN70' 208-210 White 81

6 CrsHrqNsOr 290 dec. Brown 89

7 C25H19C12N702 244¨ 246 Ye1low 82

8 C25H21N7Oa 250-252 Pale- Green 68

9 C'7Hバ N70' 227-229 Brown 59

10 C27H27NeO2 268‐270 Brown つ
４

７
ノ

CrrHqNzOzSz 238‐ 240 Brown 68

12 CrrHrs NsOrSr 260‐262 Pale yellow 78

13 CrrHr rNsSz 218‐ 220 Brownish-red 35

14 CIRH‖ NoS, 305 dec. Brown 81

15 CrzHrrN:Or 177 dec. Ye1low 70

16 C,ヽH17N106 155‐ 157 Pale-Brown 31

17 C19HバNR04 139 dec。 Pale-Brown 72

18 C25H21N302S2 300 dec. Yellow 31

19 C 
' 
oHr.N',OrS, 181 dec. Brorvn 42

20 C21H27N502 150-152 Pale-Brown 70
つ
４ CloH,lN、 04 144-146 Brown 62

22 C15H19N50, 135‐ 137 :llow 56
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RESULTS AND DISCUSSION
For the synthesis ofthe target 4-anlinobenzoic acid derivatives in this work,

the reaction sequences are outlined in schemes(l and 2)

[11

1器
‖7二

°H

C
COOH
回

僣 L― bn-3-2

Scheme (1)

"

"
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or= { R=cHs そ
０
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O1 nr=- ,/\pH, R=CH.

怖 妹 RSH

Hsc

ft =-CH2-c-cH
n =.{-cxo
R =.-g11r-CH-CH3

Hsc

POl乱 _NЭ
【21l Am F_Nノ′~ヽ

Ptt Am■ 二津 酬3

H3C

[18】 R= ――cH2′

[19】 R=  一C4H9~n

ArCO R

0
SH

: L

Scheme (2)

The action of sodium azide on diazonium chloride salt of 4-aminobenzoic
acid give a 4-azidobenzoic acid [1] ,the formation of this compound was

ＨＮ
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〈［‐‐‐）Ｙ」』
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indicated by presence in their FTIR spectrum that shows the disappearance of
the absorption bands of the amine group in the starting material at (3470-3300
cm'r) and the appearance of new absorption band ior azide group (N3) at
(2108 .rn-';115,16), The spectrum also shows absorptions bands at (3300-2553
cm-l) and (1683 cm'l) due to the stretching vibrations of (OH) and (C:O),
respectively. The reaction of the azide [1] with active methylene compounds
is an especially attractive route to the synthesis of heterocyclic derivatives
(15). Compound [2] has been synthesized by the reaction of 4-azidobenzoic
acid [1] with active nitrile namely malonitrile in sodium ethoxide, using
absolute ethanol as solvent. The IR spectrum of this compound shows an
absorption band at (2270 cm-r) due to (C=N) stretching vibration with
disappearance of (N3) band at (2l08cm-1). Also when the azide [1] reacted
with ethyl acetoacetate compound [3] was obtained. The FTIIR spectrum of
compound [3] clearly shows the disappearance of the band of azide group in
starting material [1], which is a good indication for successful condensation
(l). The spectrum also shows absorption bands at (1687 cm-r) referred to
(C:O) stretching vibration of carboxylic acid, (3300-2500 cm-r; due to (OH)
stretching vibration, furthermore vibration bands of N-N:N occurred in the
region of (949 cm-r ) for the 1,2,3-triazole ring which were in agreement with
the values reported for triazole N-N:N in the region (940-1120 cm-t ) by
Ykman and Hartzel (17) . The U.V. spectrum of this compound has }'-u*
(MeOH) of (303 nm) responsible for (n-n-) transition and (224.0 nm) due to
(n-n.) transition. The rH-NMR spectrum of compound [3], showed signals at
6 (2.5 ppm) integrated for three protons of the methyl group. Multiple signal
for the aromatic protons appeared as AB quartet at 6 (7.7-8.1 pp-) integrated
for four protons. A signal at 5 (13.2 ppm) integrated for two protons,
attributed for the proton of the two carboxylic acid group.

N-----7COOH l3'2rtll*-*/"" 
''"

7.tH

g.r H

H z.z

H a.'t

The proposed mechanism of the condensation of 4-azidobenzoic acid [1] with
ethyl acetoacetate, shows that the (-CHz-) group flanked by the two carbonyl
functions is readily transformed into the nucleophilic anion.
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'{'ilo'/Hcr > t(Y{u- t'' '.ti"'lo",'.
, 
o-t'c 

"oo" ><-) ,,*)

,oo. D"t-\. _g."o! -"- : "*, 

-,,*" 
ry"-G$*,,.
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/ ".";) / )
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,oocl \-"' I o\:,/ -):l-8(t,crr, tr''tr'o- ,"* l-\-i:i .gHac' 'o--- \:/rr"Orlo,

Scheme (3)

The IR spectrum of compound [4] shows the disappearance of the hydroxyl
stretching vibration for the acid at (3300-2500) and appearance of the new
D6=s irt (1800 cm'r).The spectrum also shows an absorption band at(720 cm'r)
referring to (C-Cl) band. The IR spectrum of compound I5l shows an
absorption bands at (1700 cm'r) for (C:O) stretching vibration, (3300-3450)
for (NH2) stretching vibration, (3100 cm-r) for (N-H) stretching vibration. The

'H-NMR spectrum of compound [5] showed a signal at 6 (2.5) ppm integrated
for three protons attributed to the methyl group. Protons of the two terminals
(NHz) groups showed signal at 5 (3.3) ppm integrated for four protons.
Aromatic protons appeared at the region 6 (7.7-8.0) ppm as AB quartet
integrated for four protons. The spectrum also showed two signals at 6 (9.7
and 9.9) ppm, each integrated for one proton, which may be attributed to the
proton of the hydrazide groups.

７

Ｈ

、

／

■

　

０
＝ 同詞「早叩

“

Ｈ／」一Ｈ
Ｏｎ̈‐Ｈ一Ｗ

H

7.7 ao

In the present work, the SchifPs bases [6- l0l have been synthesized by the
condensation of [5] with appropriate aromatic aldehydes or ketones in the
presence of appropriate solvent. The IR spectrum of compound [8] shows an
absorption band at (1620 cm-r) due to (C:N) stretching vibration, and a
stretching band at (1675 cm'r) due to (C:O) amide stretching vibration while
the stretching band at (3300 cm'r) is for (NH) which interfere with stretching
vibration of (OH) band at (2800-3300 cm-r). Other bands of the synthesized
Schiffs bases [6- 101 are listed in table(2).

The IR spectrum of compound [11] shows absorption band at (3100 cm-r)
which corresponds to (NH) stretching vibration, the spectrum also shows a
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band at (1625 cm-r) due to (C:N) stretching vibration, and another band for
(C-O-C) vibration at (1100 cm-r ). The IR spectra of compound [12] shows the
main characteristic bands at (1240 cm-r) referred to (C:S)stretching
vibration,(3450cm-r and 3300 cm-r) due to (NHz) assymetrical and
symmetrical bands respectively, interfered with (NH) band at (3200 cm-r),
which is a good indication for success of reaction . In addition, the success of
reaction has been confirmed by the disappearance of (C:O) band at (1800 cm-

') in acid chloride, and appeaiun.. or 1C:o; band ai 6eio cm-r) in the acid
thiosemicarbazide. The synthesis of the corresponding triazole t13l was
carried out by oxidative cyclization of the carboxylic acid thiosemicarbazide
[12f in the presence of (4 %) of aqueous sodium hydroxide.The IR spectrum
of compound[l3] shows characteristic (S-H) stretching vibration (weak band)
at (2700 cm-r) and (c:S) stretching vibration at (r22i cm''; whicir confirmed
the tautomerism between thion and thiol forms and an absorption band at
(1630 cm-r) due to (C:N) stretching vibration of triazole The IR spectrum of
compound [14] shows absorption band at (620 cm'r) due to (C-S-C) stretching
vibration (1250 cm-r) due to (N-N) stretching vibraiionand at (3350 cm-,; duI
to (NHz) symmetric stretching vibration (18).The 'H-NII,R. spectrum of
compound [14] showed a signals at 6 (2.1) ppm integrated for three protons
attributed to the methyl group. Protons of the two terminals (NH2) group
showed signal at 6 (3.5) ppm integrated for four protons. Aromatic protons
appeared as AB quartet (two doublets) at the region S (7.4-7.9) ppm integrated
for four protons.

I
The IR spectrum of compound [15] shows the disappearance of (c-cl)

stretching band and appearance of absorption band at (172g cm-l) due to
(c:o) stretching vibration, appearance of (C=c-H) stretching band at (3250
cm-') and band at (2150 cm-r) for (c=c ) assymetiical stretching
vibration(18). The success of the reaction has been confirmed by th;
appearance of the triple bond of the acetylenic group. The IR spectrum of [18]
shows band at (1690. cm-r) due to (c:o) stretching vibration which had
appeared at (1800 cm-r) in acid chloride compound [4], band at (690cm-'; due
to (C-S) stretching vibration. The IR spectrum of compound [21], shows the
main characteristic bands at (1640 cm-r) due to (C:o) of amide, and at (1150
cm-r) due to (C-O-C) stretching vibration.
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Table-2: data for ュnds「 1…22

岬
Ｎｏ。

【
）

UV
λmax

fnm)
iC=0) r(C=C) v(C=N)

V(C―H)J
V(C― H)ar v others

1

３

１

９

６

２

２
1683 1610 3050

2108oヽ 3)st・

3300-2500(0‐ H)

2
７

５

６

１

２

つ
４

1690 1605
2950

3050

2270(CN)st
3300-3400 NH2)St

interfere with(OH)St。

3300-2600(0-H)st.

3
３

４

０

２

３

２
687

1425

1605

2850
3080

949ol―N=N)ring
3300-2500(O‐ H)St・

4 290 1800
1500

1600

2950 asy

2800 sy 3080 720v(C― Cl)ar

く
υ 279 1700

1500

1600

2970 asy
3050

3100 oH)st

3300-3450 NH2)st

6 289 1650
1495

1600
1620

2985 asy

2890 sy 3040

3250N―H)"
15020,1320o02)St

7 301 1663
1460

1580

1610
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770(C―Cl)St

860(p― subStituted)

8
２

９

３

５

３
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1675

1500

1610

1620

1nterfere
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2980 asy

2860 sy 3080

3300o(― H)st

interfere with 2800¨

3300(OH)

9 321 1668
1500
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1620
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with

C=C

2985 asy

2880 sy 0730
3300 oH)st

10 295 1670
1500
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1620

1nterfere

with

C=C

2960 asy

2900sy 3030

3290‐3200

01‐ H2)st

interfere with oH)St

０

０

０

４

３

２
1550

1625
2970 asy

2880 sy 3060

H00(C―O‐C)st

2700(SH)st WCak

1220(C=S)
310001-H)st

12
０

０

３

５

３

２
1670 1600

2950 asy

2850 sy 3050

1240(C=S)st

3200 oH)
3450-3300 NH2)st

13 342
1500

1600

1630

interfere

with

C=C

2975 asy

2830 sy 3050
1220(C=S)

2700 weak(SH)"
3100ol‐H)Ы

14
６

１

０

５

３

３

1425

1560
1620

2970 asy

2850 sy
3070

620(C― S‐C)

1250o‐N)
3350 oH2)st
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ABSTRACT
A study was carried out on 30 patients (17 male and 13 female) with chronic renal

failure. Blood samples have been taken before and after hemodialysis to measure lipid profile
and free fatty acids.

The results obtained have been compared with 30 (l8male and 12 female) healthy subjects
(control group). The results showed that there were significant increase in the level of TG,
VLDL-C before and after hemodialysis , while there was non significant difference in the level
of TC, LDL-C in pre-dialysis patients as compared to control group. The results also revealed a
significant relation in the level of TC, in those patients after hemodialysis comparison with
control group. This study also show a significant decrease in the level of HDL-C in pre dialysis
patients as compared to control group and non significant changes in the levels of LDL-C and
HDL-C in post-dialysis patients compared with control group. The level of FFA in patients
before and after hemodialysis was significant increase as compared with control group. There
is a significant positive correlation between serum FFA levels and TG, LDL-C, VLDL-C,
whereas no significant positive correlation with TC and significant negative correlation with
HDL-C levels in pre-dialysis patients. There is a significant positive correlation between serum
FFA levels and TC, LDL-C, where as no significant correlation with HDL-C, TG, and
VLDL-C in post- dialysis patients.

INTRODUCTION

Chronic renal failure (CRF) is defined as kidney damage for more than
three months as evidenced by structural or functional abnormalities with or
without decreased glomerular filtration rate (GFR) and manifested either as

pathological.abnormalities or kidney damage markers in blood or urine or in the
imaging tests. Many people are unaware of the problem until more than 70Yo of
kidney function has been lost (1, 2). Dialysis is a procedure that removes excess
fluids and toxic end products of metabolism such as urea from the plasma and
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correats electrolytes balance by dialyzing the patients blood against fluid
containing no urea but with appropriate concentrations of electrolytes ,free -
ionized calcium and some other plasma constituents (3).

Hemodialysis relies on the principles of solute diffirsion across a semi-
permeable membrane. Movement of metabolic waste products takes place down
a concentration gradient from the circulation into the dialysate, and in the reverse
direction (4).

Patients with end-stage renal disease, whether or not they are undergoing
dialysis therapy, frequently present evidence of dyslipoproteinemia (5,6) and
have an increased risk of developing cardiovascular disease and of suffering from
its complications. The frequent findings are increased concentrations of
triacylglycerols and very low density lipoproteins (VLDL) and intermediate
density lipoproteins (IDL) (7), and decreased concentrations of high density
lipoproteins (HDL) (5). By contrast, total cholesterol and low density lipoproteins
(LDL) appear to be little affected by renal disease, except in nephritic subjects (8)
.Total serum free fatty acid (FFA) levels provide an important measure of the
physiologic state (9). Low level of FFA occurs in all tissues but substantial
amount can sometimes be found in the plasma, particularly during fasting or
starvation. Plasma FFA (transport by serum albumin) is "en route" from their
point of origin (triacylglycerol of adipose tissue or circulating lipoproteins) to
their site of consumption (most tissues) (10).

Plasma concentrations of FFA are very variable, being influenced by
hormonal, metabolic and nutritional status. Abnormally high plasma

concentrations of FFA are implicated in increased risk ventricular fibrillation (10)
and sudden cardiac death (l l) and more controversially of coronary heart disease

(12, l3). The important of FFA in renal disease seems to have been neglected in
the last years; nevertheless, many studies have in the past, established that FFA
concentrations in end stage renal failure patients are increased following
treatment by hemodialysis (14, 9).

MATERIAL AND METHODS
Serum total cholesterol,triglyceride,IIDL,were rneasured by colorirnetric

assay using kits supplied by Spinreact in spain.Free fatt acid was estimated by

colorimetric assay using soap follllation(15).

Calculations:

a‐ LDL‐ C was calculated according to Bairaktary θ′α′equation(16):

LDL―C=0。 94× Total cholesterol-0.94× IIDL―C-0。 19× TG
This equation is more accurate than Friedewald equation   because

Friedewald's equation considerably inaccurate even at TG concentrations of

200-400 mg/dL(17)。

b‐ VLDL―C=TG/5

304

ヽ



AL- Mustansiriya J. Sci

Sample Collection

Vol. 21, No 5, 2010

Thirt;, patients (17 male and 13 female) were involved in this study. The
patients were refered to Baghdad Teaching Hospital, Al-Kadhimiya Teaching
Hospital, and Al -Hakeem Hospital, Baghdad, Iraq. All patients with CRF were
diagnosed by clinical examination (urea & creatinine) in those medical centers.
The mean age of the patients was 45+10 years. All those patients were treated
with hemodialysis (twice in a week). Control group consisted of 30 healthy
subjects (18 male and 12 female) with mean age (40+10).

Preparation of Blood Samples

Ten milliliters samples of venous blood were taken from all fasting patients
before and after hemodialysis. Blood samples were left for 20 minutes at room
temperature. After blood coagulation, the sera were separated by centrifugation at
3000 xg for 15 minutes and then sera stored at -20 oC. Hemolyzed samples were
discarded.

Statistical Analysis
The data was analyzed on the computer statistical programme SPSS

versionl0. The mean tSD was also computed for the comparison of results. The
comparison of mean between two groups was tested by Student's't'test. Results
were considered statistically significant if P value is less than 0.05.

RESULTS AND DISCUSSION
The results in table I referred to non significant increased in the serum

level of TC in pre-dialysis patients and significant increased in the serum level of
TC in post-dialysis patients with CRF may be attributed to either a highly
significant increase in FFA. The increase in the latter component leads to
increased formation of acetyl-CoA with a subsequent increase of cholesterol
synthesis . The increase in the level of cholesterol in post- dialysis patients
with CRF as compared with pre- dialysis patients with CRF due to
haemoconcentration and selective retention of high molecular weight
compounds after hemodialysis (18).

Table - 1: Lipid profile and FFA levels in pre-and post dialysis patients
and control

4.327+0。 235 4.575± 1。216 4.772± 1.013*

1.41+0.127 2.45 ■1.006*** 2.267± 0.623***

1.24± 0.168 1.08■ 0.174*** 1.27■ 0.309

0.28+0.025 0.49■ 0.205*** 0.453± 0.125***

2.634±  0.124 2.822± 1.145 2.86± 1.027

0.353■ 0.08 1.016± 0.717*** 1.514± 0.626***

Values significantly different from the controls *p<0.05, **p<0.01, ***p<0.001

シ
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The significant increased in the serum level of TG and VLDL-C in patients
with CRF as compared to control group can be explained in reference to Klin M.
etal (19), observations .Those investigators found that the downregulation of
hepatic triglyceride lipase, and the VLDL receptor can, in part ,account for the
associated hypertriglyceridemia, elevation of plasma VLDL-C, and impaired
clearance of triglyceride-rich lipoproteins in CRF. Our results were in a good

agreement with Ikewaki et al (20), Miida et al (21). Tzanatos etal (18), found
non significant decrease in the serum levels of TG and VLDL-C in post- dialysis
patients with CRF as compared with pre-dialysis patients with CRF . This
decrease can be attributed to heparin given during dialysis activate endothelial
lipoprotein lipase , leading to enhancement of hydrolysis of circulating TG (22).

The present study showed decreased in concentration of HDL-C in pre-
dialysis patients with CRF as compared to control group. Fuh e/ al (23), found
the decrease in HDL-C concentration in CRF patients is associated with
decreases in both the fractional catabolic rate (FCR) and total synthetic rate of
apoAI/IIDL. Furtherrnore, it appears that the worse the renal function , &s

estimated by either blood urea nitrogen or creatinine , the slower the FCR and the
lower the total synthetic rate of apo AI llJDL. Castelli et al, found that low levels
of HDL-C are strongly associated with high risk of atherosclerotic heart disease

Q$ .Thus, cholesterol esterification by lecithin-cholesterol acyltransferase may
play a key role in the prevention of cardiovascular disease, improving cholesterol
exportation in biliary acids (25). AL- Rashidi et al (22) and Gillett et al (9),
attributed the increase in the level of HDL after hemodialysis to
haemoconcentration and changes in some chemical components of dialysate
which lead to increased synthesis APoE ,APo cII, APoA.

The results in table 1 showed there was a non significant increase in the
serum levels of LDL-C in pre- and post-dialysis patients with CRF as compared
to control group. The alternative equation for LDL-C yield slightly better
results than the Friedewald equation especialy in hypertriglyceridemia . The
results of this equation is more accurate and nearest to the results
ultercentrifugation procedure (16). In this study there was non significant
increase in the level of LDL-C in post-dialysis patients in comparison with that
of pre-dialysis .The changes in lipoproteins and their carrier protein
(apoliproteins) could not have been due to solely to haemoconcentration caused
by fluid withdrowal during maintaining hemodialysis , it would appeare that
selective retention of high molecular weight apoliproteins by dialysis membranes
caused the increase in apolipoprotein levels , which inturn , resulted in retention
of lipoproteins (22). There was a highly significant increase in the serum levels
of FFA in pre- and post-dialysis patients with CRF as compared to control group.
The results also revealed highly significant increase in the levels of FFA in post -
dialysis patients with CRF compared with pre- dialysis patients with CRF (p<
0.00r).

The increase of FFA in blood may affect metabolic pathway and

endocrine disturbance, it may lead to metabolic syndrome and insulin resistance
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.lt may also affect the levels of total different type of lipoproteins, is associated
with increased risk of vascular disease (l l). Gillett et al, explained this result by
heparinization of patients during hemodialysis and the consequent release into the
circulation of lipoproteins and hepatic lipases has been thought to cause raised
level of FFA concentrations. Other factors such as carnitine deficiency and the
presence of acetate in the dialysis buffer solutions may lead to those subsequent
changes in FFA (9).

Table (2) shows a significant positive correlation between FFA and each
of TG , WDL-C and LDL-C in pre-dialysis patients and the same trend of
significant were found in TC ,LDL-C in post-dialysis patients while there was a
significant negative correlation between FFA and HDL-C in pre-dialysis patients.

Table - 2 : Conelation coefficients and the significance levels of different serum
chemical components in pati ts with CMnc n lcnls w

‐91Ⅲ1011‐ III/AS111ハ Pre:D‐ ia‐1,sil PoslDialysis

r■
Ｐ

一
r‐11 P,

．斐
一

0.317 0.088
0.397*

0.03

一鶴 0.517** 0.003
-0.141 0。458

IPI19
-0.487** 0.006 0.061 0.750

VLDLICI 0.517** 0.003
‐0.141 0.458

CDLICI 0.366* 0.046 0.372*
0.043

* Correlation is significant at the level 0.05
**Correlation is significant at the level 0.01

FFA is one of the best indicators of metabolic changes (especially with
lipid profile). FFA significantly increase in post-dialysis patients due to heparin
infusion. This increase is an independent risk factor for CRF patients. Thus,
regular determination of FFA in CRF patients is important for monitoring the
treatment.
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attractive for use in the construction industrv. includins sDacecraft heat shields
for amospheric rc-entry. rocket motor ncizLle linersl missile maeazine and
plenum liners and blasf deflectors for missile launchins aneas' The-se ablative
inaterials have found a sisnificant aDDlication in aerosd'ace(ll). in solid fuel
rockets where they are usedfor varioub components (12).'
In the present wc,-rk we aim to study the the'rmal and a6lative properties of some
phenolic resin derivatives and their 6omposite.

o-Hvdroxvbenzardehv#lP##ljr#P.ffi B'lg?f"diohenvlether.4.4'-
biafrino f,iphenyl me[hane'. Benzidene . Cil6ium stearate , Magfiesium oiide ,
Polyvinyl butyral , 7- aminopropyl - hiethoxy silane , Benzene , Acetone (
Merck) , 4,5-Dimethyll,2-phenylene diaming , ! lene diamine , Sodium

I.2-Ethvlene diamine .
ピ1配爵妥費針t:m(3■)ctt Qμ二

脚 fЪ珊
i'.i.nfi (ffi t&-6y'rii,,i'ii.ililiiir\"'ii6,{(r3)id,ffi;sYrv\r\
Synthesis and Characterization of Phenolic SchiffBase Resins
The ohenolic schiff base resins and hish ortho resol nr

熟撻精   綿鍛鵠品 説温鮮品織
(14,11)

Preperation of Cired Methylolic Phenolic Schiff Base and High Ortho Resol
Res-ins
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dihydroxymethyl ‐ 4, 4｀‐ dihydFOXybenlylidene]‐  pいdianiline
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The thermal desradation of ohenol formaldehvde resins. is conveniently
sesmented into ttiibe shses indic'ated bv weiqht losi in the first stase below 200b
C Ihe polymer remains frrtually intact. The q-uantity of carbonaceo[s componens
releasid 'rturing this stage cofisists mainly'of wa:ter and unreacted monomers,
phenol and fo-rmaldehyile which Were eitrappd during -cure. Decompositiori
tommences at approxiirately 300C". From gdOt" to 600t" mainly gasebus rate
reaches the maximum with this range. In the second stage, water, carbon
monoxide, carbon dioxide, methane, ihenol cresols and xyle-nols gre released.
Durins this desradation stape random chain scission occurs. no depolymerization
takes ilace. In- the third stiee above 600co' co2' cI{4'H;o" benzeire, toluene,

・
一

翻熙榊網騨聯i懇
乳鵬

9perCttWeight bS,誠 30(
i6'f "iiliri.ilii,i:*'i'';.'il";-it:'t%;;;;ft ";itt'i"',ioffii.*'"ii;'?
decompo6ition and char percent at 800Co. '
Considerins the Derrent'weisht loss at 300. 500Co. all resins lose less than resol
which losei 9.4o)o,32.0o/o reEpectivelv. Reiardins the weight loss at 300Co it is
exoected that the Dercent weisht losi at this tefroeratureJbr resins XIII. XIX.
X*I mav be due t6 humidiw oTthe soecimens bec'ause the thermosrams showed
no real decomposition at thii tempera:ture. The 50% wt loss ukes ilace at higher

覇

Where [        ]

Poly (vinyl butyral) poly (vinyl alcohol) poty (vinyt acetate)

Thermal Characteristics of Resins

.....(l)

is poly(rinyl butyral) with residual alcohol and

acetate groups which can be written as follows:
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This hich thermal stabiliw mav be artributed to the linear niuocenous backbone
structuts. throush the orisenie of azomethine moieties wherd the nitrocen is
doublv bonded-to cartion. Also the ladder structure which is exDected-to be
formet in cured resins should result in somewhat more stable thin analogous
linear nolvmers (22). A third reason for this hich thermal stabilitv is the crbss-
linkinp' wlich imnrirves heat rcsistance of a o6lvmer orimarilv 'because more
bonds-must be cliaved in the same viciniw foi th1 polvmer to 6xhibit a weieht
loss. Althoueh the rvtg/o loss of resin CXXII) at 500Co is (32.5%) whictiis
somewhat hisher than resol (32.0%) but its temoeratures of maxim'um rate of
decompositioi Tl, T2. T3 (53b.0, 5E0.2, 700.0) C6 are higher than, those of resol
(310.1; 479.2,563.4) C". Regarding resin (XVI) although the bond dissociation
energy (23) of a nitrogen-nitrogen bond is relatively low (- 160 kJ/mole or 38.2
kcafrhol) and would not be expected to be incorporated in thermally stable
polymers. However, because of rcsonance stabilization, the N-N bond in (Resin
XVI) exhibits reasonably good thermal stability.

Ablative Characteristics of the Composites
The ablative characteristics of the composite systems based on resins (XII-XXIII)
were investisated and the resultinc burn throueh time. erosion rate. charrins rate
and insulatidn indices were listedin table Z.'ln ceniral the flam6 ablatioi test
indicated that the erosion rate and insulation indices exhibited bv the samoles
under studv did not varv stronclv. Comoosites based on resin (XX.'XIll) oerform
better thaniothers and [hev ha-vi hichei insulation indices wiitr low er6sion and
char rate. This may be drie to the l6ct that these resins normally, exhibit much
larcer charrins behaviors. which in tum would Dresent an inCreasinc Dorous
batier in froniof the buminc flame. Thus it is in fait continuously enhatcins the
insulatins character of the thErmal barrier. This is also confirmed 6v the valGs of
the charfrng rates, which normally vary inversely with the insulating index, and
they exhibited relatively low charring rates as compared with the other resins.
This conclusion is conlirmed by the thermocravemeric analvsis resuls of the
resins where the char % at 800oC are 15.0 anil tZ.O respectivefy Figs.3,8. On the
other hand all the other oolymeric composites except the comoosite-sample based
on resin XIX Fis. 7 sh6wiC also cood ablative cliaracteristiis. As ex*cted the
composite sampfe based on resin-(XlX) showed lower ablative characteristics
relative to reso[ comoosite and other comoosites based on methvlolic Schiff base
resins. This was ats6 confirmed by the thermogravemetric analysis where resin
(XlX) Fic. 7 was of the least thermal stabiliw and completelV diminished at
6Ol.+ C"I The examined..polymeric composit6s have thri foll6wing sequence
regarding their ablation indiles.

xx > xII > xI > xxII > xv > xvl > xxl > xlv > xvII > xxl > xvIII >
xIx
The sood ablative characteristics of the resins under studv mav also be due to the
fact ihat reinforcinc fibers may Ect as a heat dissioater <ir onivide a much better
network for transfe-rrine heat in a random manner.'This miv divert the heat oath
away from the tarceteddirection much more than the uncoinoosited resin w6uld
do. Hence the fibe'r network will actuallv act as an additional'heat barrier. At the
same time it will act as a mechanical' stabilizer to the charred layers, which
protect this porous layer. Thus, will hinder the erosion process and in tum
lnhance the ihsulation frrocess by maintaining the thickness rif these layers.
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Table-l: Thermal characteristics of resins
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Fig. -5: TG and DTG thermogram of resin (XVI)
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ABSTRACT
Monthly urine samples were collected during the period from October 2005 to December

2006 from primary school children and households in Balad Rouz town, Diyala province. A
total of 1550 urine samples were subjected to direct examination. Fresh urine samples from all
infected individuals were then used for egg counts by nuclepore filtration method. The intensity
of infection was determined as light and heavy, while the hematuria was classified as

macrohematura and microhematura. The prevalence of infection among school children was

l.7o/o in comparison with 7.3Yo among households, while the overall infection was 2.lo/o.

Infection among males was2.9%o in comparison with lo/o among females. The highest infection
(1S.8%) was among 15-17 years old. Light intensity of infection was shown in 84.85% of the

infected individuals in comparison with 15.15% for heavy infections. The macroscopic

hematuria was noted in 15.15% of the positive samples in comparison with no cases of the 1517

negative samples.

INTRODUCTION
Schistosomiasis transmission is influenced by numerous factors including

snail intermediate host distribution and human definitive host convergence in
space and time with surface water(l). Climate and distribution of surface water

suitable for snail and the free-swimming parasite stages are crucial in the

distribution of schistosomiasis worldwide(2). The variation in the physical

environment, human settlement, distribution of freshwater bodies, intensity of
exposure, contamination contact by human and prevalence of pathogenic worms
and host snails largely determine the prevalence of infection within endemic areas

and communities(3). Schistosomiasis transmission also, depends on the active role
of the human host in the transmission process through excretory contamination of
snail habitats and direct contact with infective water (4). This ecological
relationship makes schistosomiasis a disease closely linked to rural water resource

development, population increase, inadequate sanitation and lack of effective
medical treatment(5).

ワ
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urinary schistosomiasis has continued to exist for more ,#tffi'#'iUlq
Iraq(3). Only S. haematobium is present in this country(5). In spite of this long\
history of occurrence and the importance of schistosomiasis, only few studies \
were done on its epidemiology in Iraq(5, 6,7,8,9, 10, ll, l2). Among these
references, only one study(I2) was achieved in Balad Rouz town of Diyala
province. This town was selected for the present study as it is known to be as one
of the schistosomiasis foci in Iraq.

MATERIALS AND METHOD
The present study was based on screening primary school children and

households in Balad Rouz town by urine examination. The study covered 1550
individuals during the period from October 2005 to December 2006. A total of
1440 pupils from five schools provided urine samples. Their ages ranged from 6-
l4 years. They included 915 males and 525 females. All pupils were interviewed
according to a questionnaire to obtain information related to age, sex, previous
history of hematuria, history of treatment of schistosomiasis, water contact
behavior especially swimming and other activities. The children were asked to
drink a lot of water and to run around the school building several times. Then,
they were supplied with marked test tubes for urine sample which included the last
urine drops. The samples were collected between 10:00-14:00 hours and were
transferred in a cool-box to the laboratory of Medical Research Center, College of
Medicine, University of Al-Nahrain where the direct examination was carried out.
During the next day of urine collection, each pupil infected with S. haematobium
(as indicated with the presence of ova in the urine) was asked to provide a
new specimen of urine which was used for eggs count by Nuclepore filtration
method(13). A total of I l0 inhabitants (other than school children) were selected
for the present study. Their ages ranged from 12-40 years. They were perrnanent
residents in the area located near Al-Bazania river. All individuals, belonging to
20 families, were examined except pregnant women and those who refused to
cooperate. The samples were collected between l0:00-14:00 hours. Twenty-five
individuals were selected as a control group for this study. Among those 25
controls, 15 individuals, living in this endemic area, were negative for S.

haematobium eggs in their urine (positive controls), while the other 10 individuals
were living in non-endemic areas: some of them from Baghdad city and others
from Al-Khalis city (negative controls). Their ages ranged from 5-40 years.

The urine was examined by a light microscope for any ova trapped in the
filter. The presence of the typical terminal-spined ova indicated a positive case of
infection. The individual egg count was expressed as eggsi 10 ml urine and the
intensity of infection was expressed as light infection when egg count ranged from
l-49 eggs/ 10 ml urine and heavy infection when egg counts >50 eggs/ 10 ml
urine('o). Hematuria was expressed according to the presence and/or absence of
macroscopic and microscopic hematuria for all infected and non infected
individuals. The macroscopic hematuria (visible hematuria) was scored as positive
on urine sample with a reddish-brown color or altogether bloody(la). The
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presence of one erythrocyte in urine indicated a microhematuria by microscopic
examination( l5).

RESULTS AND DISCUSSION
The present study was carried out on 1550 individuals from Balad Rouz town

of Diyala province. Males constituted 935 (60.3%) of the studied population
against 615 (39.7Yo) for females. A total of 1473 (95%) of this population was

below l5 years of age (Table l). Table (2) indicated that primary school children

constituted 1440 (92.9%), while households constituted 110 (7.1%) of the

population (Table 3). Urine examination of 1550 persons showed that 33 (2.1%)

individuals were infected with S. haematobium (Table l).
The present rate of prevalence of urinary schistosomiasis in Balad Rouz town
(2.1%) is similar to the overall rate of 2.4Yo reported during 1979 in whole Iraq(5).

The Iraqi rate showed slight increase in 1985 and 1986 (4.3% and 3.5oh,

respectively) due to increasing numbers of Egyptian and Sudanese workers who

entered Iraq(9). The rate recorded in the present study is much lower than the rate

of 21.5o/o reported from Theqar province(7), lSyo in Balad Rouz town(2) and

8.7% in Albu-Hishma village of Al-Tarmia district, north of Baghdad(10). The

present rate is less lower than the rate of 3.8% reported from Al-Adil district of
Misan province(11). One of the main reasons for the decrease of prevalence rate

recorded in the present study is the effectiveness of the control program (by using

molluscicides in epidemiologically suspected canals) carried out twice a year by

the Primary Health Care Center in Diyala province (personal communication with

the above- named center).
The prevalence of infection among primary school children was 1 .7% (Table

1) against 73% among households (Table 3). All infected school children were

males (2.7%), while all girls were non infected. Among households, two males

and six females were infected.
Urinary schistosomiasis in the present study was higher in males than in females

in the first decade of life. This could be attributed to the frequent and prolonged

contact with water by the males when compared with the females(16). Infection

occurs while males are bathing, swimming and playing in contaminated shallow

canals. Females exposure occurs through washing clothes and utensils in the river.

Such female activities are much less intensive in comparison with male

occurrence in water. So, females are less frequently infected(17, 18).

Among school children, the highest prevalence (4%) was among age group

12-14 y.utt old, while the lowest prevalence (0.8%) was among age group 6-8

years (fuUt. Z;. The highest prevalence rate of infection among households

(tS.aZ"; was among age group 15-17 years (all infected individuals of this group

were females). Among males, one infected individual was 13 years old and

another one was 18 years old (Table 3). Previous studies in Iraq(5, 7) showed an

increase in the infection during the first twenty years of life with an obvious

decline afterwards. Taylor et al.(16) and Agi & Okafor(l7) suggested that host

じ
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mechanisms, such as acquired immunity and/or changes in natural resistance with
age, arc responsible for age- related changes in infection level.

The light and heavy intensity of infection was 84.85% and l5.l5o/o,
respectively. The light intensity of infection was among 23 males and five
females, while the heavy infection was among four males and one female.
Twenty-one of the light intensity cases (75%) were found among children of 6-15
years old. All such children were males. On the other hand, only four children of
6-15 years old were heavily infected which represented 40% of the heavy
infections (Table 4).

The overall intensity of S. haematobium infection remained low during the
entire study period. Only 5133 (15.15%).of infected individuals excreted >50 eggs/
l0 ml urine (Table 5). Some authors(re'20) suggested that the intensity oit.
haematobium depends not only on acquired resistance to re-infection but also on
duration of exposure. Percentage of infected individuals with heavy infection was
considerably lower than those with light infection(18, 19, 2l). Schistosomiasis in
endemic communities fits a negative binomial curye, with most infected persons
harboring low worm burdens and only a small proportion having heavy infections.
This may has multiple explanations including genetic susceptibility(22). The high
intensity (Table 4) of the present study can be attributed to increased worm burden
and high fecundity rate of the parasite while the opposite was encountered in
adults and elderly subjects who probably have reduced schistosome worms and
less eggs(l7).Reduced worm burden in patients of older age may also result from
the development of concomitant immunity known to occur in the infection(17,
1 8).

In connection with the distribution of infected individuals according to the
presence of macro- and microscopic hematuria, the macroscopic hematuria was
noted in 5 (15.15%) of the 33 positive samples in comparison with no cases of the
1517 negative samples. All infected individuals with positive macrohematuria
were heavily infected. The microscopic examination of urine samples
demonstrated that all 33 positive samples had microhematuria in comparison with
99 (6.5%) of the 1517 negative samples (Table 5). Similar high percentage of
microhematuria were detected in Pemba Island, Zanzibar, Tanzania(23), in
}daliQQ and in Northern Cameron(25). The present data showed that all heavy
cases of intensity (>50 eggs/ 10 ml urine) had macrohematuria in the urine.
Similar high prevalence of hematuria was observed with high urinary egg
count(l l, 19, 2l). This may be due to the severe effect caused by increasing
frequency of eggs penetration( I 9).

The sensitivity of macrohematuria and microhematuria (as an indicator of
parasitological diagnosis of schistosomiasis) was 15.15% and 100%, respectively,
while the specificity was 100% and 93.5o/o. respectively. There was a high
significant difference (p<0.01) between positive and negative infections io.
macro- and microscopic hematuria (f :223.8 and 362.4. reipectively). This high
sensitivity agrees with other results which indicated that hematuria is a high
sensitive diagnosis tool for the presence of schistosomiasis infection in endemic
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L areas(23,25). A1l infected individuals in the present study are responsible for
environmental eggs contamination especially when took in consideration that the
sewage and wastes of houses are emptied in the open canal and in Al-Bazania
river which is close to these houses, in addition to urination of infected swimmers
in this river.
Table-1: Distribution of urinary schistosomiasis in Balad Rouz town according to
age and

じ

sex.

Age

(year)

Mal<)S Females Total
No.

Examined

No.

Infected
(%\

No.

Examined

No.

Infected
(%)

No.

Examined

No.

Infected
(%\

6… 8 420 6

(1.4)

299 0

(0)

719 6

(0。 8)

9-11 235 6

(2.6)

158 ０

０

393 6

(1.5)

12-14 270 14

(5。 2)

91
０

０

361 14

(3.9)

15… 17 つ

“ 0

(0)

30 6

(20)

32 6

(18.8)

18-20 5 1

(20)

20 0

(0)

25 1

(4)

>20 3 0

(0)

17 0

(0)

20 0

(0)

Total 935 27

(2.9)

615 ６

１

1550 33

(2.1)

Calculated f: S+.tO
P:0.0001
Tabulated f : O.+tt

●
り
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Table -2: Distribution of urinary schistosomiasis among school children according
to age and sex.

Age
(year)

ⅣIales Females Total

No.
Examined

No.
Infected

(%)

No.
Examined

No.

Infected

(%)

No.
Examined

No。

Infected

(%)
6-8 420 6

(1.4)

299 ０

０

719 6

(0.8)

9… 11 235 6

(2.6)

158 ０

０

393 6

(1.5)

12-14 260 13

(5)

68 ０

０

328 ‐３

０

Total 915 25

(2.7)

525 ０

０

1440 25

(1.7)

Calculated X':7.75
P:0.021
Tabulated X2: 5.991

P:0.761
Tabulated f : l.A+t

13.07

0。002
5。991

0.012

5。 991

Table -3: Distribution of urinary schistosomiasis among household according to

Age
(year)

Males Females Total
No.

Examined
No.

Infected
(%)

No.
Examined

No.

Infected

(%)

No.   No.
Examined lnfected

(%)
12-14 10 1

(10)

23 ０

０

33    1  (:)

15… 17 つ
乙

０

０

30 ６

２ ０

32 6

(18。 8)

18…20 5 1

(20)

20 ０

０

25 １

４

>20 3 ０

０

17 ０

０

20 ０

０

Total 20 2

(10)

90 6

(6.7)

110 8

(7.3)

culated =0.09 8.83
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Table -4: Intensity of infection according to age of infected individuals.

Calculatedf=3.165
P=0.05
Tabulatedノ =3.841

Table‐ 5:

ml

し

Distribution of infection according to occurrence of macroscopic and

ic hematuria.

一
”

Calculated =223.8

P=≦ 0.01

Tabulated χ
2==7.87

Sensiti宙ty(%)=5/33(15.15)
Specincity(%)=1517/1517(100)

362.4
<0.01

7.87

33/33(100)

1418/1517(93.5)

Age
(year)

Intensity of Infection

Light

(<50 eggs/10 ml
urine)

Heavy
(>50 eggs/ ml

urine)

Total

No. % No. % No。 %

6… 10 10 35。 7 1 20.0 33.3

11-15 39。 3 3 60,0 14 42.4

>16 7 25.0 1 20.0 8 24。 3

Total 28 100 5 100 33 100.0

Hematurla
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Eggs
Macroscooic Microscopic

十v ―V Total +v ―V Total

＋ｖｅ
ｍ

５

５

５

．

５

２８

４

．

８８

33 ３３

‐００

０

０

33

ｖ̈ｅ
の ¨

　

０

1517

(100)

1517 ９９

６

．

５

８

”

‐４

９３

1517

Total ５

０

。

３ ‐５４５
卿

1550 ‐３２
諭

８

９

‐４

９‐

1550

‐
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ABSTRACT
This investigation has been conducted to study the environmental problems

caused by flne particulate matter air poHution in Baghdad city in lraq .Date of

obseⅣ ation,dust and patients suffer from respiratory and cardiovascular(heart and

circulatory system)diSeases as cffected by particle poHution or particulate matter in

the air were obtained, also air quaHty index combined by the author.

Thc air quaHty indcx values of current study werc 00,40.00,50.00,50.00,

51.00,51.00,68.00,75.00,92.00 and 98.000/O fbr

21/3/2009(clearest day),24/3/2009,13/3/2009,30/3/2009,28/3/2009,29
/3/2009,22/3/2009,25/3/2009, 15/3/2009 and 9/3/2009(1■ OSt dusty day)。

The value ranges  O -40 0/O Levels of Health Concem as good and cautionary

Statements is none . However, The value ranges 90- 100%Levels of IIealth

Concern as Hazardous and cautionary Statcments ,  people with heart or lung

discase,older adults,and children should remain indoors and keep activity levels

low.Everyone else should avoid physical activity outdoors.

2-Y=136.8317+6.2382X‐ 1.1165X2

3-Y=298.8405-30。5272X
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The relationship between the dust concentration in the atmosphere as measure
of visibility( Y ) and the total number of suffered patients ( X ) could be explained
by the following regressing equation :

1¨ Y=264.7590X~00714
From Abn Alnafees Hospital

2-Y=136.8317+6.2382X-1.1165X2
From Al Kindy I‐ Iospital

3‐ Y=298.8405-30.5272X
From Medical City

r=0.6284

r=0.8425

r=0.8127

し

The total number of the patients suffer from respiratory and cardiovascular
(heart and circulatory system) diseases visited Abn Alnafees Hospital and Al Kindy
Hospital in Baghdad increases with increasing dust concentration in the atmosphere

, the relation was highly significant (r : 0.6284 Abn Alnafees r : 0.8425 Al Kindy
and r: 0.8127 Medical City) .

Patients prone to heart disease may one day be told by physicians to avoid not only
fatty foods and smoking but air pollution too.
Key words; air quality index, dust , visibility , Levels of Health Concern ,

INTRODUCTION

Particle pollution or particulate matter in the air is serous issue

that effect human health ( Latif , H .Ali , 1987 ) .. Those include a
mixture of solids and liquid droplets. Some particles are emitted
directly; others are formed in the atmosphere when other pollutants
react. Particles come in a wide range of sizes. Those less than l0
micrometers in diameter are so small that they can get into the lungs,
potentially causing serious health problems.Ten micrometers is smaller
than the width of a single human hair .

Particles less than 2.5 micrometers in diameter are called "fine"
particles;( Abdulla, H. J.and K . A . Hussien . 2008 ).. Sources of fine
particles include all types of combustion, including motor vehicles,
power plants, residential wood burning, forest fires, agricultural
burning, and some industrial processes .However , coarse dust
particles between 2.5 and 10 micrometers in diameter are referred to as

"coarse." Sources of coarse particles include crushing or grinding
operations, and dust stirred up by vehicles traveling on roads also dust
storm ( Abdulla,H .J . and Samira M . Dawood . 2005 ) .

In an overview by the World Bank (World Bank report, 2000) of
the 20 cities exposed to highest concentrations of particulate matter
Cairo in Egypt exposed to highest concentrations of particulate matter
following by two town in India, Jakarta in Indonesia and twelve big

‐
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cities in China. Particles smaller than l0 micrometers in diameter may
cause or aggravate a number of health problems and may have been
linked with illnesses and deaths from heart or lung diseases. These
effects have been associated with both short-term exposures and long-
term exposures (Quintana PJE et a1,2000 and Quintana PJE et al 2001 ).
The World Health Organisation,2}}2 estimated that over 800,000
people die prematurely due to air pollution. However, many more
people suffer from other impacts.

In Iraq ,a lot of information are available about dust pollution
(Dougrameji,J. S. andClor, M. A .(1977),Abdulla,H. J.andK.A.
Hussien . 2008 and Abdulla, H. J ., K . A . Hussien and M. Jabbar
.2008) but there are a little studies on particulate matter in air and it's
impacts on health need to be investigated particularly in Baghdad , so
the aim of this investigation was to study the air pollution
environmental problems cause by dust.

MATERIALS AND METHODS

To carry out this investigation :

Data of dust as a measure of visibility ( km) were obtained from
uk. weather. com/weather/today-B aghdad-IZXX000 8.

The observation were taken on 91312009 ,I3l 3 I 2008 ,15 l3l 2009

,2U312009 ,221312009 ,24 l3 12009 ,25t3 t2009,28 I 3 t2009 ,29 l3
I 2009 and 30 I 3 I 2009 . These observations were arranged as

follow:(l )- 211312009(clearest day ) , (2)- 241312009, (3)- l31 3 I 2008 ,

(4)- 30 I 3 I 2009,(5)- 28 I 3 I 2009,(6)- 29 t 3 I 2009,(7)- 22t31 2009,
(8)- 2513 I 2009,(9)- 15 l3l 2009 and (10)- 91312009 (most dusty day)
.Total patients obtained from Abn Alnafees, Al Kindy and Medical City
Hospitals.Patients usually suffers from respiratory and cardiovascular
(heart and circulatory system) diseases

Total patients in dusty days and total patients in clear days were
observed Visibility of l0 km considered as clear day(control
observation )

Computer programs (CurveExpertl.3 and SPSS Version 11 )
were used to analysis the data.

Air quality index combined by the author as follow:
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Colll■ t■l1711ibi饉 け、一(:》 tD∫●ド tFI Vigiti饉 tv

玉r Ql■■■11‐ ■1(10x X10Cl
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L0 - 0"2 

X 100 :98-tor,l0,qii/2009 
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RESULTS AND DISCUSSION
Date of observation , dust and patients suffer from respiratory and
cardiovascular(heart and circulatory system) diseases as effected by
particle pollution or particulate matter in the air are obtained on
Monday 2l I 3 I 2009 the visibility was 10 km and the corresponding
total penitent suffer from respiratory and cardiovascular (heart and
circulatory system) diseases visited Ben Nafase , Al Kindy and Medical
City Hospitals were 89,204 and 0.0 patients . This day was the clearest
day . However , on Monday 9 I 3 I 2009 was the most dusty day so the
coffesponding total patients suffer from respiratory and cardiovascular
(heart and circulatory system) diseases were 125.00 , 309.00 and 290
pantients for the above hospitals respectively . As it can seen that there
is a relationship between the dust concentration in the atmosphere as
measure of visibility( Y ) and the total number of suffered patients ( X )
table (1). The total number of the patients suffer from respiratory and
cardiovascular (heart and circulatory system) diseases visited Ben
Nafase ,Al Kindy and Medical City Hospitals .

increase with increasing dust concentration , the relations were highly
significant ( r: 0.6284 , r:0.8425 and r : 0.8127 ) .

Figure ( I ) shows the relation between patients numbers and visibility
(Particle pollution), in Al Kindy Hospital as it has been shown the
following regression equation :

Y:136.8317 + 6.2382 X - l.l165X' . This equation describe the
relation between patients numbers and visibility (Particle pollution).

Figure ( 2 ) shows sun behind dust storm in Baghdad city and
Figure ( 3 )shows dust storm over Baghdad city.

Table (2) date of observation, dust, air quality index values and
patients suffer from respiratory and cardiovascular(heart and circulatory
system) diseases from Al Kindy Hospital and Abn Alnafees Hospital
as effected by particle pollution or particulate matter in the air. The
days with index values of 0.0 -40.0 oZ considered as good .However ,

the days with 40 - 50 % (Unusually sensitive people should consider
reducing prolonged or heavy exertion. ), 50 - 70 % ( People with
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heart or lung disease, older adults, and children should reduce
prolonged or heavy exertion ), 70 - 90 ( People with heart or lung
disease, older adults, and children should avoid all physical activity
outdoors . everyone else should avoid prolonged or heavy exertion )
and 90 - 100 % ( People with heart or lung disease, older adults, and
children should remain indoors and keep activity levels low. Everyone
else should avoid physical activity outdoors ) . These considered as

good, Unhealthy for Sensitive Groups , Unhealthy , Very unhealthy and
Hazardous for the above index values respectively . The air quality
index values of current study were 00 , 40.00 , 50.00 , 50.00 , 51.00 ,

51.00 , 68.00 , 75.00 : 00..75 , and 98.00 Yo for 211312009(clearest day )
,241312009 ,t3l 312008,30 1312009,28 1312009,29 1312009 ,

221312009 ,2513 I 2009 ,15 l3l 2009 and9l3l2009(most dusty day) .

Table ( 3 ) shows air quality index values , levels of health concern ,

cautionary statements and examples of the investigated days. It appears

that patients prone to heart disease may one day be told by physicians to
avoid not only fatty foods and smoking but air pollution too.

It appears that the air quality index value ranges from 0 to 40 % Levels
of health concern as good . The value ranges 90 to 100 % levels of
health concern as hazardous .The total number of the patients suffer
from respiratory and cardiovascular (heart and circulatory system)

diseases increases with increasing dust or particle pollution in Baghdad

atmosphere , the relation was highly significant
( r: 0.6284 , r:0.8425 and r :0.8127 ).
The assistance and the co-operation of Dr . Mohammad K. Al-Amery
the head of Abn Alnafees Hospital and Dr. Nawras Hatif Jasam from
Al Kindy Hospital are gratefully acknowledged .

Table -1: shows the equations that the relation between patients

numbers and visibility (Particle pollution) a -In Abn Alnafees

Hospital , b -in Al Kindy Hospital and c - Medical City Hospital .

No Regression equation Y X Hospital

1 Y =264.7590 X -u'u/r
ｎｅｐａ

ｔｓ

Visibilit"v
(Particle
nollution)

0。 6284 Abn Ainafees

2 Y=136.8317+6。 2382X… 1.H65X patien
ts

Visibility
(Particle
nollution)

0。 8425 Al Kindy

3 Y=298.8405-30.5272X patien
ts

Visibili(v
(Particle
nollution)

0。8127 Medical City
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Table-2: Date of observation , dust , air quality index values and patients
suffer from respiratory and cardiovascular(heart and circulatory system)
diseases from Al Kindy Hospital , Abn Alnafees and Medical City Hospital
as effected by particle pollution or particulate matter in the air.

・
し

NO。 Date    of
obsewation
2009

Dust

(ViSibility,km)

air quality
index values Number of patients

Al Kindy
Hospital

Abn
Alnafees
Hospital

Medical City

21/3 10.0 00 89.00 204.00 00

2 24/3 6.0 40.00 132.00 255.00 188

3 13/3 5.0 50.00 135.00 289.00 00

4 30/3 5.0 50.00 132.00 216.00 167

5 28/3 4.9 51.00 131.00 241.00 155

6 29/3 4。9 51.00 161.00 211.00 194

7 22/3 3.2 68.00 139.00 232.00 152

8 25/3 2.5 75.00 155.00 265.00 223

9 15/3 0.8 92.00 154.00 238.00 322

10 9/3 0。2 98.00 125。00 309,00 290

Mean tt SE 4.25■ 0.89 57.50± 8。。85 135.30■ 6.41 246.0■ 10。 77 169.10±33.26
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Y : 136.83 t7 + 6.2382 X - I .l l65X 2 r=0.8425

Figure -1: shows the relation between patients numbers and visibility
(Particle pollution), in Al Kindy Hospital .

Figure -2: Sun behind dust storm in Baghdad sky
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,12 June 2005 dust storm over Baghdad

shows air quality index values , levels of health concern and

statements .

り

Figure¨ 3:

Table-3:

ti

り

＾
レ

cau S

Index
Values

Levels of Health Concern Cautionary Statements Examples

0.0‐ 40.0 good None 21 and 24/3ノ 2009
Clear day(cOntr01)

‐50。040.0 Unhealthy for
Sensitive Groups

Unusually sensitive people
should consider reducing
nrolonped or heavv exertion.

13 and 30ノ 3ノ2009

50.0¨ 70 Unhealthy People with heart or lung
disease, older adults, and
children should reduce
prolonged or heavy exertion

22,28 and 29/3/2009

70-90

Very unhealthy

People with heart or lung
disease, older adults, and
children should avoid all
physical activity outdoors .

everyone else should avoid
prolonged or heavy exertion

25/3/2009

90‐ 100

Hazardous

People with heart or lung
disease, older adults, and
children should remain
indoors and keep activity
levels low . Everyone else

should avoid physical
activity outdoors .

9 and 15/3/2009

(duSty day)
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ABSTRACT
The objective of this study was to demonstrate the effect of caffeine on

human sperrn fertilizing capacity of asthinozoospermic patients. The effect of in
vitro caffeine addition to semen of 20 asthenozoospermic infertile patients was
studied. .In vitro sperm activation by centrifugation swim up migration technique
was used, 3mM caffeine concentration was supplemented to sperm preparation
medium prior to sperrn activation. Sperm penetration assay (SPA) using zona free
hamsters oocytes was performed to determine human sperrn fertilizability rate in the
presence or absence of caffeine. Twenty norrnozoospermic semen samples involved
as second control .The results showed that the in vitro human sperrn penetration rate
and penetration index were significantly increased (p<0.001 and p<0.01
respectively) in the caffeine treated group versus control groups. It was concluded
that the application of 3mM caffeine to in vitro spenn activation by centrifugation
swim up migration technique may be useful for intrauterine insemination and in
vitro fertilization, to achieve high pregnancy rate incase of asthinozoospermia.

Key word: Caffeine, asthenospermia, invtro, SPA

INTRODUCTION
Caffeine a cyclic nucleotide phosphodiesterase inhibitor (1) acts by
several mechanisms including the translocation of extracellular calcium

,inhibiting phosphodiesterase enzyme thus decrease the catabolism of
cAMP and increase its cellular level (2,3).Caffeine has been reported to
increase motility, life span and forward progression of poor quality
spermatozoa in vitro (4, 5, 2).Stimulatory effect of caffeine was most
obvious in patients with asthenozoospermia. (6).5o caffeine may
enhance sperm fertilizing potential as well as can accelerate
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spermatozoal fertilizing capacity (7).Increasing the number of spenns
migrating through cervical mucus with the use of chemical stimulants
such as caffeine showed to increase the number of sperms reaching the
site of fertilization in vivo and thereby increase the probability of
conception (8). The best correlation with fertilizing potential is the zona
free hamster oocytes penetration assay (9, 10, I l). Sperm penetration
assay is an ir vitro technique that assesses the ability of spermatozoal to
successfully undergo capacitation, acrosome reaction (AR), membrane
fusion with oocyte, and chromatin decondensation (12,13).This assay

was initially described by Yanagimachi et al.in 1976(14), they
demonstrated that human spermatozoa penetrate hamster oocytes that
have been treated to remove the zona pellucida. These observations
resulted in the use of hamster oocytes as a substitute for human ova in
the assessment of the fertilizing capacity of human spermatozoa. The
hamster oocyte is unique in that, in its zona free state it can be
penetrated by every species sperrns (15).The use of zona free hamster
oocytes is a test system for evaluating the fertilizing capacity of human
spermatozoa and applied to diagnose male fertility, to predict the
success of assisted reproductive technique (ART) procedures and to
assess certain male infertility therapy (13). This test is also used as a
screening procedure before IVF (16).Yee and Cummings 1988(17)
reported that SPA correlates well with male infertility in vivo. Since that
scoring the average number of sperms penetrating per ovum (sperm
penetration index) (SPI) is more suitable than the percentage of ova
penetrated (18). SPI is a reflection to extent of AR in the sample,
because there is no block to polyspermia in zona free hamster oocytes
(19).The present study was designed to evaluate the effect of caffeine
with in vitro sperm activation by centrifugation swim up migration
technique on sperrn fertilizing capacity in case of asthenozoospermic
infertile patients.

MATERIALS AND METHODS
Semen samples were obtained by masturbation after 3-5 days of

abstinence directly in a clean, dry and sterile disposable Petri-dish from
20 infertile patients with asthenozoospermia and 20 norrnozospermic
semen samples, during their attendance to institute of embryo research
and infertility treatment. Three-millimole concentration of caffeine was
added to the sperrn preparation culture medium (SPM) for an in vitro
spenn activation (Medicult) manufactured by medicult company,
Denmark. Each ejaculate was checked for seminal fluid quality after 30
minutes of liquefaction at 37C . Asthenozoosperrnic semen samples
were washed with culture medium containing 3mM caffeine and
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centrifuged for 5 minutes at 2000 R.P.M. the supernatant was discarded
and one ml of fresh (SPM) containing 3mM caffeine was added to the
sperm pellet slowly . The pellet with culture media was incubated for 30
minutes. The seminal fluid of the control group and normozoospermic
semen samples were washed and incubated with (SPM) with out
caffeine supplementation. Sperm penetration assay (SPA) was done as

follow: Mature females of golden hamster (age 12-16 weeks) under
super ovulation program, by intra-peritoneal injection with 20

International units (IU) of Human menopausal gonadotrophin (HMG,
pergonal, Serono, Italy) at any day of oestrus cycle, same dose at the
same time was injected after 24 hrs. 48 hrs from the second dose 40 IU
of human chorionic gonadotropin (HCG Pregnyl, Organon; Holland)
was injected to induce ovulation. The animals were killed by cervical
dislocation 16-17 hours from HCG injection.Oocytes were flushed out
from fallopian tubes by flushing medium; medi- cult. Comp., Denmark)
1% hyluronidase was added to egg culture medium for 5-10 minutes to
remove the cumulus cells then rewashed with the same medium. 0.lo/o

Trypsin for 1 minute was added to remove zona pellucida.
The oocytes were washed twice time by the culture medium then about
8-10 hamster ova were isolated in small Petri dish and covered by liquid
paraffin then incubated at 37"C, 5% Coz for l-2 hrs before
insemination. The oocytes were inseminated by prepared spenns using
centrifugation- swim up migration technique after adjusted to 1.5X 106

sperm/ml. Inseminated oocyte were incubated in 5Yo Co2 at 37'C for
3hrs. after that eggs were rinsed to remove loosely adherent

spermatozoa and placed on clean Petri dish for examination at 400 x
magnification power under inverted microscope.
Sperm Penetration % is calculated by the equation:

Sperm penetratiofioh: No. of penetrated oocytes ×100

While Total no. of inseminated oocytes

No. of sperrn swollen heads per oocytes
Sperm penetration:_
Index No. of penetrated oocytes

Statistical analysis: Paired T test in addition to the standard statistical
methods to determine the mean and standard error of the mean (SEM)
(16).
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RESULTS AND DISCUSSION

The effect of 3mM caffeine concentration on in vitro spenn
penetration percent and sperm penetration index of asthenozoosperrnic
semen of infertile patients was demonstrated in table l. The spenn
penetration rate when 3 mM concentration of caffeine supplemented to
the culture medium was significantly increased than that of first control
group without caffeine (30.90% !2.56 versus 10.30% +2.96, P < 0.001
respectively) and second control group norrnozoospermic fertile semen
sample (30.90% +2.56 versus 24.35% +3.04, P < 0.05respectively). The
sperm penetration index also significantly higher (P < 0.01) in the 3

mM caffeine supplementation group than that of first control group
(15.67 +1.93 versus 6.52 +1.82, respectively) and second control group
(15.67 +1.93 versus 8.57 +1.93, respectively).

Table‐ 1:The effect of 3mM caffeine concentration on sperrn penetration

f asthenozoospermic semen of infertile pati

*P < 0.001 significantly different from the first control group.
** P < 0.01 significantly different from the first control group.
u P < 0.05 significantly different from the second control group.
s P < 0.01 significantly different from the second control group

Number of samples per each group :20.
The findings of the present work demonstrated that caffeine

significantly increased sperm penetration percent and spenn
penetration index of asthenozoosperrnic human semen when zona
free hamster oocytes penetration assay was done after spenn
activation by centrifugation swim-up migration technique. These
findings are in good agreement with the results reported by Rogers in
1981(20) who indicate that caffeine can enhance the fertilizing ability
of human sperm cells. Highest rates of penetrated zona-free hamster
oocytes were achieved with 2mM caffeine (21), as well as caffeine
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can accelerates spermatozoal fertilizing capacity (7). The use of
xanthenes derivatives like methyl xanthenes, caffeine (1, 3, 7-
trimethyl-2, 6-diioxopurine) has been reported to enhance
spermatozoon motility as well as fertilizing ability (22, 23). While
caffeine was observed to improve significantly various motility
parameters in a dose-dependent manner, it did not lead to an
improvement in the fertilization rates. At the highest concentration, 5

mM, it adversely affected the fertilization rate 38Yo, compared with
78% in controls (24). Margatioth, et.al. 1984(25) reported that
caffeine significantly increases spenn motility but has no effect on
sperm penetration in to zona free hamster oocyte. Moreover,
spermatozoa pre-incubated with caffeine showed a significant
decrease in the percentage of penetrated zona-free hamster oocytes
(8). In assisted reproduction, caffeine showed an increase in sperm

motility but a significant decrease in the fertilization rates and

embryo development (24). The use of sperm motility stimulants such

as caffeine ,estradiol , pentoxifflline to the ejaculate prior to use for
intra uterine insemination (IUI) or in vitro fertilization (M)
demonstrated an effective treatment for asthenozoospermic
patients(26,27). This discrepancy may be due to the quality of semen,

nature of semen (fresh or cryopreserved), method of sperm activation
in vitro, type of culture medium used, incubation period and program
of superovulation induction in hamster (quality of hamster oocytes)

and genetic abnormality in the studied human semen. In conclusion
3mM of caffeine significantly increased sperm penetration rate and

sperm penetration index of asthenospermic infertile semen when

zona-free hamster oocytes penetration test was used. Caffeine as a
spermatozoon motility enhancer requires further studies prior to
wider clinical use in assisted pregnancy programs.
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ABSTRACT
Consanguineous marriages are the marriagcs contractcd between blood rclatives.many

studies have suggested a strong association be● veen consanguinity and thc incidence of

abnormal reproductive health parameters.

The airns of this rescarch was to dete::Hine the prevalence and type of consanguineous

marriages and the associatcd factors for sample from families in Baghdad,Iraq.

Thc rcscarch was conducted in urban areas of Baghdad .A total samplc of 302 married

women werc inteⅣ icwed at their home or work places.Infollllation on the sociodemographic

and fertiHty characteristics of the women were gathered using a written questionnaire oData

analysis was done by SSPS program.

The overan prevalencc of consanguinity was 44.04 % , with a mean of inbreeding

coefflcient of O.01851 . The principal type of consanguineous marriagcs was flrst― cousins

marriages,which accounted for 56.4%of aH consanguineous unions.There was a signiflcant

association)beヽVeen consanguinity and sociodemographic characteristics(younger ages and

lower cducational levcl )of the participants(P = 0.005) .First cousins marriages had

signiflcantly more spontaneous abortions and congcnital disorders、 vhcn compared with non―

consanguineous relat市es(P=0.01).Higher fertilky and higher afFected reproduct市 e families

(52.3%)were assOciated with consanguineous marriages.
The prevalence of consanguinity and of flrst― cousins inarriages was found to be high in

Baghdad . Thc rate of afFcctcd reproductive health fainilies was also very high . Further

researches on the reasons for and negative outcomes of consanguineous marriages should be

conducted.
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INTRODUCTION
Consanguineous marriages are marriages contracted between blood
relatives or union between two people who share an ancestor (1). Its
widely practiced in Asia , North Africa ,Middle East and fishermen
communities in Europe and America and at least 8.5% of children have

consanguineous parents of these population (2).
Around the globe , consanguineous marriages have been practiced by
many societies from time immemorial and it has declined remarkably in
most developed countries .However ,within many populations of
developing countries marriages between biological relatives remain
common and favorable . this is especially true in societies where Islam
prevails with consanguineous marriages accounting for 20-50% of all
marriages(3). However , consanguinity is not unique to Muslim societies .

Rather, it has been found that about 20-45% of unions in South India ,

where Hindu belief prevails, are between blood relatives . A similar trend
propelled by socio-cultured customs has been documented among some

sects in West and South Asia , such as Buddhist ,Christians , Jews ,Parses
and Druze .Preliminary observations indicates that migrants from these

areas continue to contract with close relatives when resident in North
America and Western Europe (4).
The preference to consanguineous marriages has been attributed to
traditions , cultural press , comply with the wish of the parents ,

strengthening of family ties , financial advantages relating dowry , the ease

of marital agreement, closer relationship between the wife and the in-laws ,

grater social compatibility , marriage stability (low divorce) and

durability(5).
Consanguineous marriages favored for the woman status have been

associated with low socioeconomic status , illiteracy or low education and

rural residence (6) . Consanguinity is also associated with increased gross

fertility , due to at least in part to younger maternal age at first live birth(7).
On the other hand , consanguineous marriages could increased the risk of
inheriting any one of the 4968 (autosomal recessive) genetic diseases that

could effect any part of the body from the head to the foot Due to
inheritance, parents and children and brothers and sisters , commonly share

50 per cent of their genetic make-up (8). The higher risk comes as

consequences of autosomal recessive conditions stemming from
homozygosity by descent. In other words it is the risk of recessive

mutations present in an ancestor being passed down branches of the family
and coming together in the consanguineous marriages (9).
It is assumed that all of us carry at least one mutated allele that would lead

to an autosomal recessive condition if present in two copies
(homozygosity) . In case this mutant allele is inherited by both member of
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consanguineous marriage from common ancestor , they both will be carry
for this condition . Hence , they will have a one in four chance of having
an effected offspring (10).
Consanguineous marriages are major responsible risk factors for bipolar

disorders . This marriage system has been reported as an important factor
in the appearance of autosomal recessive and polygenic or multifactorial
diseases and congenital anomalies including hydrocephalus,postaxial hand
polydactyl and bilateral cleft lip cleft palate(11), depression, epilepsy,
mentally retardation (12) , reproductive disorders :sterility , spontaneous
abortion , still birth , infant mortality , child morbidity , mortality (13 ) ,

also the risk of the birth defects in the offspring of first cousin mating has

been increased to 5-8% compared to 2-3% in non consanguineous
marriages(10).Several studies have shown that consanguinity led to death
of infants before ,during or immediately after birth., and increased
incidence of birth defects, and genetic diseases such as : blinding disorders,
blood cancer, breathing problems, congenital hyperthyroid and increased
the susceptibility to diseases(14,1 5,16)
Furthermoe, there are reports indicate to positive association between
consanguinity and Down syndrome , ventricular - atrial septal defects ,

pulmonary stenosis , asthma , diabetes , multiple sclerosis , Alzheimer and
Parkinson disease (17,18) .

Some scientists contradict these studies and state that other biological
factors , and not consanguineous only, could accountable for the results.
Recent studies suggest that having consanguineous parents seems to
decrease the risk of breast cancer especially in younger women (19)and to
protect against malaria (20).
Despite the advances in medical and public health , genetic diseases still
accounted for an increased proportion of disease worldwide . Predictably ,

this burden will fall more heavily on countries and communities in which
consanguinity is strongly favored . Evidence suggests that consanguinity
does play negative role in human health The social benefits of
consanguinity should not outweigh the biological damages; many in the
community are ignorant about these facts (21).
Among Arabs , consanguineous marriages are customary and constitute
20-50% of all marriages .First cousin marriages constitute almost one third
of all marriages in many Arab countries (14). The rate of these marriages
differ between countries as well as within one country . Marriages between
first cousins are favored culturally and socially and considered the "usual "
or "expected" pathway in life for first cousins whether they were reared in
close proximity or reared far apart (22). Some studies showed decline of
consanguineous marriages in Jordan ,Lebanon and Israeli Arabs
(,23,24,25). However other studies reported increase in rate of
consanguineous marriages in Yemen , Qatar, Kuwait , UAE (1,14,26,27) .
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In Iraqi society , which is predominantly Muslim ,consanguineous
marriages are quite common. The first study on consanguineous marriages
in Iraq ,Baghdad was conducted by Hamamy et al. in 1986 and the
prevalence was determined as 46.40/o ( first cousin marriages was 29.2 o/o )
( 28) .Other studies have shown the prevalence of marriages between
biological related couples was about 37-43 % in Southern Iraq (29 ) while
the prevalence of consanguinity in Northern Iraq was 25%(32)
The aim of this research is to estimate the prevalence and socio

demographic predictors of consanguineous marriages and its impact on

reproductive health in a sample of urban families in Baghdad ,Iraq.

MATERIALS AND METHODS
The data was collected by using questionnaire form that was arranged

according to previous studies (29,30). A random sample consist of 302
families resident was investigated in urban population in Baghdad ,Iraq
from the period of 14 January to l5 June 2009. The information regarding

the extent of relationship was sought from each family as to whether the

couple was first cousin ,second cousin , third cousin or distantly (non

related). Also, information regarding education level of the women and

pregnancy outcome ( a detailed history about their past obstetrical record

which included history of abortion , stillbirth ,neonate mortality and

presence of congenital malformations in any of children) was also obtained

.To assess the genetic impact of consanguineous marriages due to
homozygosity of recessive lethal and detrimental allele ,the number of
non-accidental mortality offspring among living children was recorded .

Standard procedure of X2 test was employ to analysis the data using SSPS

program .Coefficient of inbreeding for population was calculated by using

the formula I Pi Fi , where Pi is the proportion of certain type of
consanguineous marriages and Fi is the coefficient of inbreeding of the

type of consanguineous marriages (2) .

RESULTS AND DISCUSSION
The overall prevalence of consanguineous marriage in this research

was 44.04 o/o , equivalent to a mean inbreeding coefficient of 0.01786 .The

frequency of first cousin marriages was24.83% (Table 1) . In other words ,

of the consanguineous marriages recorded ,56.4 %(751133) was between

first cousins and 24.06 % (321133) between second cousins .
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Table -1 : Percentages distribution of marriage types among participations

Marriase type N %

Non-consanguineou 169         55.96

First cousins 75           24.83

Second cousins 32 10.6

Distant related 26 8.61

Total 302 100

The incidence of consanguinity is relatively high in Baghdad , with a rate of
44.04 o% .However, this percentage is less than that recorded in Baghdad in
1986 (46.4%) by Hamamy et al.(28) and by WHO in 2004(29 % ; 32 ),and
higher than recorded by Al-Rekaby in 1997 (37 %;30) .On the other hand, the
rate of consanguinity in this search (44.04% )is higher than in Yemen (39.9o/o;
1 ) and Lebanon (42 %; ), while lower than these in UAE (50.5 ;26) , Jordan
(51 % ;23 ) ,Saudi Arabia (52 % ;33 ) , Qatar ( 54 %; 14 )and Egypt(68
%$$ .The inbreeding coffecient (which is represented as an indicator to the
degree of inbreeding) in the present research (0.01786) is less than that recorded
in Iraq in 1998 (0.020;(31)), Qatar (0.02372;(14)) and Iran (0.0185;(8))
.However its higher than that recorded in Turkey (0.01081 ;(2) Similar to other
Arab countries , where there is a tradition of consulting with male siblings ,
before agreeing to the marriage of the daughter to non- relative (1 ), we believe
the preferences are related to the deeply rooted cultural beliefs and social
customs. Such marriages are considered to be more stable , due to close
similarities in social and cultural values and the economic benefits of keeping
wealth within families (14).

To determined the factors responsible for mating among relatives , we
investigated demographic and educational characteristics of women in the
present investigation . There was a significant association (y,2: 6.274 ,D.F.:2,
P:0.043 ) between consanguinity and lower educational level ( illiteracy and
primary school ) .More consanguineously married women (36 % ) were
reported being illiterate and low educated than non-consanguineously married
women (27.8 %). Conversely ,women with secondary and higher education
were less likely to be married to cousins (61 .5 % of non-consanguineously
married women as compared to those in consanguineously married 47.4% )
(Table 2)。

Table-2:Di- 2 : Distribution of marriage type by women educational level
Women educational level Non‐consanguineous

N   %
Consanguineous
N   %

Illiteracy & Primary school 47    27.8 48     36.1

Intermediate 18 10.7 22      16.5

Secondary & Higher educatio 104 61.5 63     47.4

T'otal 169   100 133     100

y"2: 6.274 , D.F .:2, P:0.043

348



一
●

Consanguineous maniages and some reproductive health parameters for sample from families in
Baghdad 'lraq' 

Fadher

This result is paralleled with literatures. For example, in Jordan , it was

evident that the higher the level of education of the female partner , the

lower the consanguinity rate( 22).In Yemen , Jurdi and Saxena( 1 )
confirmed the inverse association between consanguineous marriage and

women education First cousin unions were more common among

women who had lower educational level and less common among those

with higher educational level ( 2) .

On the other hand , the results showed no significant association (y"2

: 1.095 , D. F.:2, P:0.5 )between husbands educational level and

consanguineous marriage (table 3)

usband nal levelTable -3: Distribution of marriage type by husbands educatio
Husbands educational level Non-consanguineous

N %
Consanguineous
N %

Illiteracy & Primary school 32     18.9 31      23.3

Intermediate 29     17.2 19       14.3

Secondary &. Higher
education

108    63.9 83       62.4

Total 169   100 133 100

X2: 1.095, D.F. :2,P:0.5

However , a rather surprising finding is the lack of a negative impact

of man's education on consanguinity . A plausible explanation is that

since a son with higher education becomes more valuable assets , his

family may put a greater pressure on him to marry a cousin as a way to
maintain family properly . Also in other Arab countries , the studies

referred to negative relationship between husband's education and

consanguineous marriage (1,23 )

According to the survey , the age of the women at first marriage was

statically different (X2: 14.66; D.F. :4 ;P 0.005 ) between the consanguineous

and non-consanguineous marriages (Table 4).

Table -4: Distribution of marriage types by women age at first marriage.

●

"

Age

Less than 15 years

15-19

20‐24

25-29

30¨and above

Total

Non‐consanguineous

N    %
05       3

21.9

39.6

30。 2

9      5.3
100

Consanguineous
N    %
10 7.5

48     36.1
48      36。 1

23      17.3
4        3
133     100

37

67

51

′ =14.664;D.F.=4;P=0.005
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Our result supports the considerable evidence suggesting that age at
marriage has been found to has direct effect in an increasing the
prevalence of the consanguineous marriages(6). But these result
contracted with the evidence of Yemeni study which found adverse
effect of maternal age on prevalence of consanguineous marriages .This
may, in turn , provide further support to the hypothesis that higher the
social status of individuals , the lower the likelihood for kin marriage
in a population. Therefore ,legislative measures undertaken to influence
female age at marriage may have impact in lowering the prevalence of
consanguinity among the population .( I )

The reproductive patterns among women in consanguineous
and non-consanguineous marriages were compared and are represented
in table 5 .The frequency of spontaneous abortion , stillbirth ,infant
mortality and congenital malformations were significantly different
between non-consanguineous and first cousins unions ( X2: 9.828 ;

D.F.:3 ; P:0.019 ).These differences are represented by increased
frequency of spontaneous abortion ( 69.3 %o vs. 62.7 % ) and congenital
malformations ( 5.3 o/o vs. 0.6 o/o ) as well as the decreased the
frequency of stillbirth ( 1.3 o/o vs. 8.3 % ) in first cousins unions group .

No significant differences were recorded between second and third
cousins when they were compared with non-consanguineous marriages.

Table - 5 :Percentage distribution of reproductive wastage (spontaneous abortions,
stillbirths, infant death and congenital malformation ) by marriage type

Marriage type Spontaneous Stillbirths Infant deaths Congenital
abortions(n=302)  (n=302)
N     %    N

62.7     14
69.3     01

68.8     03

76.9     02

66.2     20

(n=302)
% N
8。3  16
1.3  07

9.4  03

7.8  02

6.6  28

%   N
9.5   1
9。3   4
9.4   0
7.8   0
9。3   5

disorders (n=302)
%

0。6

5.3

0.0

0.0

L6

Non-consanguineous 106
First cousins * 52
Second cousins 22
Third cousins 20
Total 200

* P: 9.828; D.F. : 3 ; P : 0.019

The frequency of reproductive wastages is very high in the present survey
,especially the rate of spontaneous abortion (66.2% ) when compared to that
recorded in Baghdad in 1997 (5.8% ) by Al-Rekaby ( 30), in the southern
region in Iraq in 2009 ( 29) and higher than that recorded in many
neighborhood countries (2,8,23,26,33) .

The excess risk that an autosomal recessive disorders could be expressed in
the progeny of consanguineous unions is inversely proportional to the
frequency of disease allele in the total gene pool . For this reason , during the
last decade many rare disease genes have been identified and their
chromosomal locations mapped by studying highly inbred families with
multiple affected members (a).The main impact of inbreeding is an increase in

350



＾
●

Consanguineous marriages and some reproductive health parameters for sample from families in
Baghdad 'lraq' 

Fadhel

the rate of homozygote for recessive disorders (6,26) .It is believed ,although
not proven , that high rates of inbreeding over multiple generation lead to
elimination of deleterious recessive genes from the gene pool ( l4 ). However
,studies from South India where inbreeding has been practiced for more than
2000 years showed that there has been no appreciable elimination of recessive
lethal and sublethal genes in the gene pool (35).

The results also showed that the rate of total reproductive wastages were
very high (49 % ), and they are also high among consanguineous families (52.3
% ) .Furthermore , the total pregnancies percentage ( 6.1 % vs. 5.4 % ) and the
percentage of the number of living birth (5.3 Yo vs. 4.6 %)were higher in
consanguineous marriages(Table 6). The percentage of affected families is very
high than that reported by Al-Rekaby. (20% ) in Baghdad in 1997( 30 )and
higher than that reported in middle and south of Iraq(31-40 % ) in 1999
and2009 respectively (30,31) .The high percentage of reproductive wastages-
affected families may reflected the difficult conditions in Iraq during the last
three decades .

Table -6 :Percentages of total reproductive wastages , total pregnancies and
total living birth by marriage type.

Marriage type 
ffiil",::.[;i,T;1r,"* 

rotal pregnancies Living birth

N     %    N    rate per famit Total rate pero famil)
78       46。 2    913        5.4     774      4.6

70       52.3     813        6.1     704      5.3

‐

Non-consanguineous
(n:169)

Consanguineous
(n: 133)

Total (n :302) 49      1726 5。 7     1478     4.9148

r In general , higher fertility rate( pregnancies and living birth ) are reported
for consanguineous marriages (4).A partial explanation for these findings is the
lower parental age at marriage and the age of the first birth of couples who are

close relatives (6 ) , subsequent birth intervals are shorter , and consanguineous
couples may continue their child-bearing to comparatively later age (7 ).
Consanguineous couples may also be less likely to use reliable methods of
contraception (18).Additionally, there is a strong possibility that greater
fertility may be observed in consanguineous unions as a compensatory
mechanism for infant and childhood losses (35).

Consanguineous marriages is an integral part of cultural and social life in
many areas , and the attempts to discourage it at the population level are
inappropriate and undesirable , even it is association with an increased birth
prevalence of children with recessive disorders , Instead, an approach that

ロ
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identifies the families at risk and provides them with genetic counseling is
needed.

The possibility of both parents being calriers for a recessive condition is
influenced by how closely they are related . This means that the offspring risk
can be minimized while retaining the social and familial advantages of
consanguinity , if wedding are consummated between distant relatives (third
cousins rather than second cousins or second cousin rather than first
cousins( 10).

In conclusion , the prevalence of consanguinity and first cousins marriages
was found to be high in Baghdad .However , the younger ages and lower
educational level were found to may have a direct effect in increasing the
prevalence of consanguinity .Furthermore , the rate of spontaneous abortions
and congenital disorders were higher among first cousin marriages than non-
consanguineous unions. Thus , our finding indicate the importance of
conducting further researches on the prevalence , reasons for and negative
outcomes of consanguineous marriages . Public education programs on the

negative outcomes of consanguineous marriages need to be continued and

efforts should be made to lower the associated social factors .
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ABSTRACT
propolis is a multifunctional material used by bees in the construction and maintenance of their hives.

lue to biological and pharmacological activities, it has been extensively used in folk medicine. The

present study was designed to investigate the cytotoxic and apoptotic effect of the watery extract of
propolis (WEP) on two tumor cell lines (Hep-2 & AMN-3) and one normal cell line (Ref) by using

tissue culture technique.
The results showed anti-proliferative effect only against tumor cell lines by reducing cell growth about

63% in AMN-3 and A6:% in Hep-2 after 48h exposure to WEP. At the same time, Propolis

modulated the protein content in the secretions of cell lines within culture medium by reducing this

content about ig.ty, in AMN-3 cell line, and increasing it about 84.7% and 94.60/o in both Ref and

Hep-2 cell lines respectively. To explain the mechanism of this cytotoxic effect, it was found that

.*por*. of both tumor cell lines to WEP at a concentration of 4mglml caused an alteration in the

miiochondrial transmembrane potential that induced about 100% of Hep-2 cells and 88.3% of AMN-3

cells to undergo apoptosis. Tiese results clearly indicated that WEP possesses a potent apoptotis-

mediated cytotoxicity against tumor cells via mitochondrial pathway.

cancer is one or the major ,#Xi3?yf#'flJlth in the developed world and

increasingly in the developing countries (1). According to the World Health

Organizition, .un..r accounted for 7.1 millions deaths in 2003, and it is estimated that

the overall number of new cases will rise by 50% in the next 20 years (2).It has been

estimated that 30-40 percent of all cancers can be prevented by life style and dietary

measures alone (3). I; recent years there is a growing interest in nutraceuticals which

provide health benefits, disease prevention and substitution of modern medicine (a). As

many as 89oh of patients with cancer or other chronic conditions use nutraceuticals,

,o-. of them show potential as adjuvants with conventional oncology treatment, others

may be used to eliminate the side effects of conventional treatment (5).

In iraq, several natural products have been investigated to evaluate their anti-tumor

activity against tumor ..llr in vitro and in vivo such as green and black tea (6), crude
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extract of Miramia Salvia triloba (7), vegetable and callus parts of Melia azerach (8),

Rhubarb and Thyme crude extracts (9).
propolis is a resinous substance with varying colors and consistencies, collected by

Apes mellifera bees from several sources. The word propolis comel from the Greek pro

meaning in defence of and polis meaning city, i.e. defence of the hives (10). It has been

revealeJ that propolis possesses various biological activities such as anti-bacterial,

antifungal, antiviial (l i, l2), anti-inflammatory (13) and anticancer (1a) properties.

More than 300 different compounds have been identified so far in propolis (15),

flavonoids are the ones which draw greater research interest (16). Recently, it has been

reported that ethanolic extract of Brazilian propolis suppresses tumor-induced

angiogenesis in vivo and tube formation of endothelial cells in vitro through induction

of apoptosis in endothelial cells (17, 18). Furtherrnore, it was found that ethanolic

extracf of propolis-induced apoptosis is related to the selective activation of caspase-3

and inductionof BCL-2lBax regulation (19), or via augmentation of TRAll--mediated

apoptosis in cancer cells (20).

In tnis study, we investigated the cytotoxic and apoptotic effects of watery extract of
Iraqi propolis on two tumor cell lines (Hep-2) and (AMN-3) and one nornal cell line

(R.0. We also evaluated the protein content in the secretions of these cell lines in their

culture medium.
MATERIALS & METHODS

Preparation of Propolis
Natural propolis, dark brown in color, multifloral origin was used for experimentation.

Propolis was collected from bee hives in Khan Dhari farm, Baghdad, Iraq. Coarsely

powdered propolis was extracted, five volumes of water were added to 50g of propolis

and stirredfor 4h at45oc. Following removal of insoluble materials by centrifugation at

47Ogfor 15 min, the supernatant was dried and the resultant powder was stored at -20oc

untiiused (21), Six concentrations (4,2,1,0.5, 0.25, and 0.l25mglml) of watery extract

of propolis (WER) were prepared in serum-free RPMI- 1640 medium (sigma)

rrrppl.-.nted with benzylpenicillin (100,000 IU/ml) and streptomycin (100,000p9/ml),

then sterilizedby filtration through 0-22pm filter.
Preparation of Cell lines
Muiine matnmary gland adenocarcinoma (AMN-3), epithelial cell carcinoma of human

larynx (Hep-2) and normalrat embryonic fibroblasts (Refl cell lines were obtained from

fraqi Center of Cancer Research and Medical Genetics. All cell lines were routinely

kept in RPMI-1640 medium supplemented with 10% fetal calf serum at 37"c in a
htrmidifie d 5% COZ - 95% air incubator under standard conditions. Cell viability was

measured by using trypan blue exclusion method to prepare a suitable concentration of
cell suspension for tissue culture experiments (22).

Cytotoxicity assay

The cells were seeded in 96-well flat bottom plates at a concentration of 2xl0s celUwell

and incubated at 37"c for 24h,then the old medium was discarded and the attached cells

were treated with the various concentrations pf propolis and reincubated for 48h (22).
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After treatment, the old medium was aspirated from each well and transferred into{t 
eppendroff tubes to estimate its protein content later. However, the wells were stained

with crystal violet solution and reincubated for 20 min, then the stain solution was

discarded and the plate washed with tap water and let to dry. The absorbance (optical
density OD) of each well was determined at 492nnby Elisa plate reader (23).

Determination of Protein
The eppendroff tubes obtained from previous experiment were centrifuged to eliminate

any associated cells. The supernatant was referred as cell line secretion and its protein

content was determined by using Bradford method (24).

Apoptosis Assay
This assay was carried out according to Mitochondria Bioassay Kit (US, Biological
Company) described by Chen et al (25). The cells of Hep-2 and AMN-3 lines were

plated in 8-chamber tissue culture slide (LAB-TEK, Nunc, Inc.) at concentration of

5 x 10s cells/chamber and incubated at 37"c for 24h, then the old medium was discarded

from each chamber and the adherent cells were treated with the highest concentration of
WEP (4mglml) and reincubated for 36h. After treatment, the medium was discarded

and the cells were treated with the mitocapture reagent for 20 min and examined under

the fluorescent microscope to count the number of apoptotic cells (green in color) and

healthy cells (red in color).

Statistical Analysis

All data were expressed as Mean + SE and the validity was tested by linear correlation

(r) between the treatment and each parameter. However, the statistical significance of
differences between treated and control groups was analyzed by Mann-Whitney at

p<0.05 (26).

RESULTS AND DISCUSSION
The percent charge in OD of 3 cell lines after 48h exposure to various concentrations of
WEp was referr.d ur percent change in cell proliferation and illustrated in figure-l-

Statistical analysis demonstrated that for concentrations of WEP (0.5, 1 ,2, and 4mglml)

caused significant reduction in cell proliferation of Hep-Zline (26.|yo,45.8o ,49o/o and

66.7% respectively), while three concentrations (1 ,2 and 4mglml) caused significant

reduction in AfrrfN-: line (27.20 , 53.7o/oand 63% respectively). However, all

concentrations revealed no significant change in cell proliferation of Ref line.

The percent change of protein content in the secretions of treated groups were compared

to those of their controls and represented in figure 2. Both Ref and Hep-2 cell lines

showed significant direct correlation between WEP concentrations and protein content

in their secretions (r : 0.86 and 0.93 respectively) with maximum increment about

g4.7% in Ref line and 94.6% in Hep-2 line. However, those of AMN-3 line showed

significant reverse correlation (r: -0.95) with maximum reduction about 79.1%.

Although several concentrations of WEP caused cytotoxic effects in tumor cell lines

(Hep-2 and AMN-3), the highest concentration (4mglml) was chosen in apoptosis
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assay. Figure 3 showed complete apoptosis induction in treated group of Hep-2 cells

(100%) and severe induction in AMN-3 cells (88.3%+3.53%) in comparison to their

c orre sponding c ontro I s ( 1 O%+2 .89Yo and t 8 .3%+ 4 .4 lo/or esp ectively).

Figure -l: Cytotoxic effect of 48hr exposure to different concentrations of WEP on the

proliferation of 3 cell-lines.

Figure- 2: modulating effect of 48hr exposure to different concentrations of WEP on the

protein content in the secretions of 3 cell-lines.
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Figure -3: Apoptotic effect of WEP on Hep-2 and AMN-3 cell-lines.
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In this study, we found a potent cytotxic and apoptotic activities of WEP against both
tumor cell lines (figure 1,3). Understanding the mechanisms underlying the cytotoxic
activity by propolis provide beneficial clue for the development of new drug and
functional food candidates (21). Inducing apoptosis is one of the mechanisms for
several therapeutic agents as shown in propolis by a number of studies (14,27).It was
reported that propolis can induce apoptosis in tumor cells by several pathways for
instances; through activating caspases, Bid and Cytochrome-c release (28), interfering
with tumor suppressor protein such as P53 and P38 MAPK (29), inhibiting telomerase
expression (30), and augmentation of tumor necrosis factor related apoptosis-inducing
ligand (TRAIL) which is a natural occurring anticancer agent that preferentially induces
apoptosis in cancer cells and is not toxic toward normal cells (20). Because the
apoptosis detection kit that was used in this study distinguishes between healthy and
apoptotic cells by detecting changes in the mitochondrial transmembrane potential (25),
therefore, it can be suggested that propolis induced apoptosis in tumor cells via
mitochondrial-dependent pathway because disruption of the mitochondrial
transmembrane potential is one of the earliest intracellular event that occur following
apoptosis induction (3 1).

On the other hand, this study demonstrated a contrast activity of WEP on protein
content in the secretions of cell lines (figure 2). The elevation of protein content in the
secretions of Hep-2 culture may be due to cellular disintegration that lead to release

cytosol and increase the level of protein inthe culture medium (22). Similarly, protein
content was significantly increase in Ref culture, although its growth was not affected.
Therefore, these findings need more investigations to interpret the behavior of Ref cells.
However, the result of AMN-3 is quietly questionable because at the same conditions,
propolis caused significant induction of apoptosis and growth inhibition (figure 1,3).

Therefore, it can be suggested that propolis might partly inhibit either the synthesis or
release of certain protein molecules such as growth factors, adhesion molecules,
cytokines (32, 33). Furthermore, because the apoptosis that occurred in these cells was
incomplete, thus the healthy cells may engulf the apoptotic bodies of the affected cells
and prevent the accumulations of their protein in the surrounding environment, which is
one of the characteristic features of the final stage in apoptosis process in vitro (31).
In conclusion, this study provides evidence that the WEP possesses cytotoxic activity
toward tumor cells through the induction of mitochondrial pathway leading to
apoptosis, also its ability to modulate the protein content in the secretion of tumor cell
lines that need further qualitative and quantitative studies.
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replication- related cell death but that level may not be closely linked to

viial replication rates. Nevertheless, numerous studies have confirmed an

increased beta-2 microglobulin measurement as predictive marker for rates

of progression to hepatitis particularly when combined with other direct

immunological markers, including cD4+ T cell number (3).

Human AFP is a protein found in relatively high concentration in the serum

of fetal and reappears in several pathological conditions in adults such as

hepatitis ,AFP tras torrg been considered the "gold-standard" in the field of
tumor markers and it is well known as a "tumor-specific embryonic antigen"

or "tumor-associated fetal protein" or "tumor-associated protein" (4).

Elevated levels of AFP in blood have been found in about 90oh of patients

with hepatocellular carcinoma(5), AFP is also elevated in the serum of
adults with hepatitis, cirrhosis, and chronic active hepatitis, and viral

hepatitis(6).It is used as a marker for both the diagnosis and monitoring of
paiients suffering from hepatocellular carcinoma(7). Moreover Alpha-2

macroglobulin l&els are increased in some disorder such as chronic

hepatitls B virus GBV) infection ,nephrotic syndrome and also Alpha-2

mac.oglobulin, levels are increased in some cancer such as hepatocellular

carcinoma and some type of myloma (8) .Further more, alpha-2

macroglobulin can be used as a marker for both diagnosis and monitoring of
patienls suffering from hepatocellular carcinoma (9). This study aimed to

Lvaluation of tn. serum B 2-Microglobulin concentration, alpha-2

macroglobulin and alpha-fetoprotein , 8s a prognostic marker for the

development of FIBV infection in both groups'

MATERIALS AND METHODS
Subject groups include the following:

chronic hepatitis B patients groups
who were admitted to Hepatology and

Gastroenterology-Teaching Hospital in Baghdad, aged from 20-65 years

with male to female ratio it Z.z,L. The patients were suffering from different

clinical symptoms with previous risk factors for transmission of HBV

infection.
Control groups
A total of 50 healthy HBs Ag carriers were discovered accidentally through

attending blood bank for donation of blood, aged from 18-52 years'

A Cross sectional study was conducted in the period between February /

2008 and the mid of February I 2009.

Beta 2- microglobulin assav.
VIDAS u.tul. rir.%ltou.rtin (B 2M) is an automated quantitative test for

use on the vIDAS analyzer using the ELFA technique (Enzyme Linked

Fluorescent Assay) .The assay principle combines a two-step enzyme

immunoarruy ,undwich method with a final fluorescent detection (ELFA)'

(3)
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curve ( I 1).

Procedu re
B.fot" starting procedure, the plate was

room temperature for evaporation of any

Vol. 21, No 5,2010

opened and left for 5 minutes at

water (if present in wells) due to

Alpha fetoProtein (AFP) assav '
@p) is an automated quantitative test foruse

on the VIDA-S analyzer using the ELFA technique 'The assay principle

combines a two-step 
"rry..1,-unoassay 

sandwich method with a final

fluorescent detection (ELFA). ( I 0)'

Radial Immunodiffusion (SRID) test:- - ..
lobulin were measured bY a single

radial immunodiffusion 1SruO; method in which equal volumes. of

reference sera and test sampies were added to wells in agarose containing

monospecific antisera.

The'sample diffuses radially through this gel and the substance being

u.*y.A form a precipitin ring with the monospecific antisera' HnF

diameters were measured and a reference curve is constructed on graph

paper. Unknown concentration was determined form the references standard

storage of 4"C.
f . iive pt of each serum sample was dispensed by Hamnilton syringe in to

one well of each plate (containing 16 wells) for three classes of Igs, two

types of complement component and alp\a2 macroglobulin

i.' fn. plate *us left opined for (lG-20) minutes, then covered and left at

room temperature (20-25) "C for (3-4) days for precipitin ring to be f9rme1'

3. The diameter at each immune precipitating using formed around each

well was measured in mm by immune viewer and the concentration of alpha

2 macroglobulin level was calculated from standard curve'

RESULTS AND DISCUSSION

To realize the most excellent marker to be used as foretelling parameter in

th. p.ogno.i, and disease progression in Iraqi hepatitis patients' 
-Sg 1l'

,.*,n U".au-Z micro globulin, utptu-f"toprotein and alpha-2 Macroglobulin

are quantified in the studied group.

In the present study, the level of serum B - 2 M is higher in CHB cases

than carrier group ( taUte t and figure 1)' This is in agreement with the

.esults ofVe!un", (i+) and Elefsiniotis etal. (15) they have noticed that the

.i.r"t.a ,.-i-, B _ ) u t * been significantly associated with progression to

cttroni"ity of hepatitis and also thiy have observed that HBV-infection is

r,.dt .orr"t#a with increase d P - 2 M levels during the prognosis of

disease .

Beta2-microglobulinisasubunitoftheclasslmajorhistocompaitibility
complex found Jn the surface of all nucleated cells, including lymphocytes.

i.*. l",r.l. of B 2 M are produced during cellular tumover and its

i.r...ur., usually reflect an indiiect state of generalized lymphoid activation
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(12).Although raising blood levels of B- 2 M are found in patients with

cancer and other serious diseases, as well as a risin g P- 2 M blood level can

be used to measure the progression of hepatitis (13) .

This study confirms the opinion that beta2 microglobulin concentration is

an indicator for monitoring the prognosis of chronic FIBV infections at the

asymptomatic hepatitis B virus carrier, thus would lead to early initiation of
Inierferon (IFN) treatment and to monitor the effectiveness of the therapy.

More to the point, Alpha fetoproteins are associated with liver disorder

such as hepatitis and cirrhosis and it is a marker for hepatocellular and germ

cell carcinoma (10).
Our data reveal that the level of AFP is higher in chronic patients than

carrier group( table 1 and figure 1), this is in unison with the results of Vajro

, (16) and Merican , (17) in which they have indicated that serum AFP level

in CHB patients is mostly higher than upper normal limit value as compared

to carrier group. This finding could be correlated to high rate of post-

hepatitis cirrhosis and malignancy occurring in those patients( 18) .

In the same w?y, the average of serum alpha-Z macroglobulin was higher

in chronic patients when compared to carrier group( table and figure 1), this

was in unison with results of Blacker et al. (8) and Kovacs, (9) they

documented that serum level of alpha-2 macroglobulin was higher in chronic

patients than carrier group. This finding could be linked with bad prognosis

of disease and may be associated with first stage of cirrhosis leading to
malignancy, therefore the alpha-2 macroglobulin can be represented as

tumor marker (i.e. screening for hepatocellular carcinoma ) (8).

Table -l:The mean level of some prognostic markers among chronic

hepatitis B patients and carrier group.
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ABSTRACT

The research contained take nipple breast swab from 27 suckling mother , after and before
cleaned the area of nipple breast by water and soap only , and founded inhibition all pathogenic
bacteria and normal flora therefore recommended suckling mother to washing the breast by
water and soap to removed any pathogenic bacteria then protection the children from any
bacterial infection

INTRODUCTION

Epidemiological studies have been important in demonstrating that breast feeding
clearly protects infants against respiratory and gastrointestinal infections, or
decreases the severity of these infections. Breastfeeding can also protect against
otitis media (middle ear infection), pneumonia, diarrhoea, necrotizing
enterocolitis and sepsis. The primary protective factors in breast milk are the
presence of specific antibody and anti-adhesion factors in human milk. However,
a variety of antimicrobial factors (antiviral, antibacterial and antiparasitic) have
been detected in human milk over the years ( Tables 1.2.3). Most of these factors
are not destroyed by pasteurization (62.5"C for 30 minutes)(l).the normal flora
that isolation from skin are Staphylococcus epidermedis(2)

Microbial contaminants in human milk (Table 4) are rare, as are the associated
infant infections from the milk. However, some contaminants, such as

cytomegalovirus, are commonly transferred to infants from seropositive mothers,
fortunately without adverse effects in infants. Human T-lymphotropic virus type
1 is transferred via human milk in endemic regions(1), while human
immunodeficiency virus type 1 is also transferred through human milk - but is
not the exclusive mode of transmission to infants. Pasteurisation (62.5'C for 30
minutes) has been shown to destroy all microbial contaminants in human milk
(except hepatitis B, which is fortunately not transferred through milk(2X3). With
the use of new detection technology, low levels of some viruses have been found
in human milk, but no epidemiological evidence suggest any transfer of these
viruses from mother-to-infant via human milk. If a mother and infant have the
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same virus infection, and even in some cases if that virus is detected in the
mother's milk, the milk may not be the source of the virus transmission to the
infant (4). Detection of virus nucleic acid does not mean enveloped viruses, in
particular, are still infectious in human milk. Various bacterial contaminants
present in expressed human milk have caused infections (Table 5). Infections of
infants have occasionally occurred from bacterial contaminants in dried milk
formula (Table 6). The effect of heat treatment and storage of human milk on
some the antimicrobial factors is given in Table 1.2.3.4.5.6..

MRIALIALS AND METHODS

Material:

1- swab
2- blood agar
3- MacConkey
4- Distal water
5- Loop
6- Oven
7- Incubator
8- Autoclave
9- Microscope
10- pHmeter
I l- test tube

Methods:

take nipple breast swab from 27 suckling mother , after and before cleaned the
area of nipple breast by water and soap only and cultured on blood agar and

MacConkey agar then waiting for 24 hours and diagnosis by bacteriological
methods.(5)

^
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RESULTS AND DISCUSSION

E.coli * Groups Table -l:
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E.@li

Staphylococcus aureas * Groups Table -2:
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Chi-Square 9643 0002 HS
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Staphylococcus aureas

Streptococcus pyogenes * Groups Table -3:
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Table -4:Staph. epidermedis * Groups
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80

860

20

Proteus

Table -6:Klebsella * Groups

80

860

40

20

0

Klebsella

From the above tables we shall notice that Streptococcus p)togenes bacteria

table(3) which were the most sensitive for washing by water and soap where the

inhabitation rate for them was 100% due to their special nourishment needs. As
for Staph)tlococcus aureus bacteria table(2) they will inhibit by water and soap

but in lower degree where the inhabitation rate was 92Yo drc to their ability to
escape from the killer effect of the soap because they have for enzymes and cell
wall which are able to resist this effect, while for Proteus Sp. Bacteria table(5),

they were sensitive for soap and water effect by 100% and in table (6 ) we shall
373
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see that bacteriaで θbsθ′肋塁 are alsO sensitive for water and soap effect and the

inhabitation rate was 100%as for互 望 j′ bacteria Table(1)whiCh Sensitively for

wtter and soap effect were rel威 ively lower than`θ bsθJ勉 塁 ,S″θρわσOθθ%S

ρνOgθ″θS,ρ′0た%S Σ2.,and Staρカッ′οθοθθνS α
"″

ινS baCteria sensitivities,where

the inhabitation rate for was 850/O and that was for I〕 coil bacteria,which still high

and the picture for Stapわ :οθοεσγS θρ′滅9r“′′′s bacteria Table(1)Was different in

that they are considered the most resistant bacteria for water and soap for their

cell wall which contain a group ofproteins which lessen the effect ofthe soap on

the fats in the cell wall and this explain Stap乃 ッ′οεοθινs aρJ∂♭′′%′dis, and sa

resistance for soap.But Stα pカッ′οθοθθ
"s 

θρ:dCr″2,dis contain higher ratio of fats

than sa and so less effected by soap.

From this we conclude that the soap has high effect on bacteria in thatit get rid of

them especially for pathogenic bacteria so we recominend washing the breast

nipple with soap and water in that this process is enough for killing bacteria by

950/O so the breast will become safe for sucklingo Where rnost diarrhea cases were

caused by K′θbsι′腸遅2,.and E θο′j bacteria and most cases were because

of Streptococcus p)togenes and Staphytlococcus aureus bacteria and all of these

were sensitive for the effect of soap and water by this we shall get rid of most of
diseases that infect the new born babies.
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ABSTRACT
In this study,to minimize a nmction oftwo cost c五 te五a for scheduling n jobs

On a single machine,the problem is discussed:

``Ⅳ〔inirnizing a hction oftotal square completion tiinc and inaxillnllm tardiness

silnultaneously".

For this problem we proposed some algoritluns to ind exact(optimal)solutiOn

for hierarchical case and efflcient oaret0 0ptimal)S01utions for simultaneous case,

Also we proposed branch and bound algorithnl to flnd exact solution for sllm of

total square completion tilne and maxiinunl tardiness,and present algoHthm B to

ind exact solution in a fast way with respect to(BAB)methOdo We present

computational expeHence for the(BAB)methOd and algoHthm(B)On a large set of

test problems.

INTRODUCTION
It is well known that the optimal solution of single objective

models can be quite different if the objective is different (for instance,

for the simplest model of one machine, without any additional

constraint, the rule SPT is optimal to minimize flow time but the rule

EDD is optimal to minimizethe maximal tardiness T.u*).

In fact, often each particular decision maker wants to minimize a

given criterion.
Recently, research on more than one criterion scheduling

has increased. Since real life scheduling problems may require the

decision maker to consider a number of criteria before arriving at any

decision. Nagar et al. (20) in their detailed literature survey of multiple

and bi-criteria problems in scheduling point out the importance of this

subject.
Because, the one-machine problem provides a useful laboratory

for the development of ideas for heuristics and interactive procedure
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that may prove to be useful in more general models. We consider the
one-machine case in this study.
Multi-Criteria Scheduling:

In general, multiple-criteria scheduling refers to the scheduling
problem in which the advantages of a particular schedule are evaluated
using more than one performance criterion. The managerial relevance of
considering multiple criteria for scheduling has been cited in the
production and operations management literature since the 1950's.
Smith (1956)(22) shows that the choice of a criterion will affect the
characteristics of a "best schedule"; different optimizing criteria will
result in very different schedules. van wassenhove and Gelders
(1980)[25] and provide evidence that a schedule that performs well
using a certain criterion might yield a poor result using other criteria.
Hence, lack of consideration of various criteria may lead to solutions
that are very difficult to implement in practice. Although the importance
of multi-criteria scheduling has been recognized for many years (
French, 1982(7); Nelson et al., 19S6(21); George S., and Paul S.
2007(8), little attention has been given in the literature to this topic.
From the problem complexity perspective, the multiple-criteria problem
becomes much more complex than related single-criteria counterparts (
Lenstra et al., 1975(18) Nagar et al. (1995)(20) reviews the problem in
its general form whereas Lee and vairaktarakis (1993X16) review a
special version of the problem, where one criterion is set to its best
possible value and the other criterion is tried to be optimized under this
restriction. Hoogeveen (2005X11) studies a number of bi-criteria
scheduling problems.Also, there are some papers about this object
(Cherig et al. 2008(5), and Azizogluet al. 2003 (1).

Approaches for Multi-Criteria Problems:
In literature there are two approaches for the bi-criteria problems:

the hierarchical approach and the simultaneous approach. In the
hierarchical approach, one of the fwo criteria is considered as the
primary criterion and the other one is considered as the secondary
criterion. The problem is to minimize the primary criterion while
breaking ties in favor of the schedule that has the minimum secondary
criterion value. The studies by Chang P. and Su L.(2001)(3) and Chen
W., et al.(1997)(4) are examples of hierarchical minimizationproblems
with earliness and tardiness costs. The computational complexity
results in hierarchical minimization are reviewed in Lee and
vairaktarakis (1993)(17). In the simultaneous approach there are two
types ,the first one typically generates all efficient schedules and
selects the one that yields the best composite objective function value

（
し

一　
〕
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of the two criteria .The second is to find sum of these objectives
.Several scheduling problems considering the simultaneous
minimization of various forms of earliness and tardiness costs have

been studied in the literature (see, e.g. Hoogeveen, (1995)(12);
Moslehi, et al. (2005X19) ) .

Basic definitions:
Definition(1):(la) The term "optimize" in a multi-obiective

decision making problem refers to a solution around which there is no

way of improving any objective without worsening at least one other
objective-

Definition(2) (14) Suppose we hove a problem P ,any schedule

S e d (where 6 is the set of all schedules ) is said to be feasible if it
satisfies the constraints of the problem P.

Definition(3): (l). A schedule S is said to be efficient if there

does not exist another schedul, S' satisfying rt(S' )=f,(S) , i:l,...,k
with at least one of the above holding as a strict inequality. Otherwise S

is said to be dominated by S' .

Definition(4): (20) A meosure of performance is said to be

regular if it is a non-decreasing function of job completion times and
the scheduling objective is to minimize the performance measure.

Examples of regular measures are job flowtime ( F ), schedule

makespan (C^*) and tardiness based performance measures.

Definition (5): (l l) The function F(f,g) is said to be non-decreasing

in both argument ,rf .fo, any pair of outcome value (x,y) of the functions
f and E ,we have F(x,y)1 F(x+A,y+B) for eoch pair of non-negative

value A and B.

Theorem (l): (l l) If the composite objective function F(f,g) is
non-decreasing in both argument ,then there exists a pareto optimal

schedule that minimize F .t

Basic Scheduling Concepts
We start with introducing some important notation where we

concentrate on the perfornance criteria with out elaborating on the

machine environment etc. We assume that there are n jobs, which we

denoted by j,,... jn these jobs are to be scheduled on a set of machines

that are continuously available from time zero on words and that can

handle only one job at a time .

In this paper, we only state here the notation that is used for single

machine, jobs J;(i:I,...,n) has:

N: set ofjobs.
n: The number ofjobs in a known sequence.
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of the two criteria .The second is to find sum of these objectives
.Several scheduling problems considering the simultaneous
minimization of various forms of earliness and tardiness costs have
been studied in the literature (see, e.g. Hoogeveen, (1995)(12);
Moslehi, et al. (2005X19) ) .

Basic definitions:
Definition(1):(1a) The term "optimize" in a multi-objective

decision making problem refers to a solution around which there is no
way of improving any objective without worsening at least one other
objective.

Definition(2) (14) Suppose we haye a problem P ,ony schedule
S e d (where 6 is the set of all schedules ) is said to be feasible if it
satisfies the constraints of the problem P.

Definition(3): (l). A schedule S is said to be fficient if there
does not exist another schedul, S' satisfying rt(S )SrtO , i:1,...,k
with ot least one of the above holding as a strict inequality. Otherwise S
is said to be dominated by S' .

Definition(4): (20) A meosure of performance is said to be
regular if it is a non-decreasing function of job completion times and
the scheduling objective is to minimize the performance measure.

Examples of regular meosures are job flowtime (F), schedule
makespan (C,,) and tordiness based performance measures.

Definition (5): (11) The function F(f,g) is said to be non-decreasing
in both argument ,rf.fo, any pair of outcome value (x,y) of the functions
f and E ,we have F(x,y)a F(x+A,y+B) for each pair of non-negative
value A and B.

Theorem (1): (l l) If the composite objective function F(f,g) is
non-decreasing in both argument ,then there exists a pareto optimal
schedule that minimize F .t

Basic Scheduling Concepts
We start with introducing some important notation where we

concentrate on the perfolrnance criteria with out elaborating on the

machine environment etc. We assume that there are n jobs, which we

denoted by j,,... jn these jobs are to be scheduled on a set of machines

that are continuously available from time zero on words and that can

handle only one job at a time .

In this paper, we only state here the notation that is used for single

machine, jobs J;(i:l,...,n) has:

N: set ofjobs.
n: The number ofjobs in a known sequence.

377



●

Single Machine Scheduling ro Minimize 
IJH*,r",i":::Jjif. 

completion rime and Maximum

Tariq And Haidar

P; : which means that it has to processed for a period of length p; .

d;: a due date ,the date when the jobs should ideally be completed , the
completion ofjob after its due date is allowed ,but a penalty is incurred .

When the due date absolutely must be met , it is referred to as deadline

d, , and when due date is constant for all jobs ,then called common due

date.
o The completion time C1

o The lateness L::C: -d:
o The tardiness l:max{ 0, Ci-d:}
For a given schedule o we compute.

. C,,u*(o):max;(C1)

. Ln,u*(o):max;(l)

. T.u*(o):max;(l)

Fundamental Results and Algorithms:
Theorem (2)(Smith_1956)(22). The ll l>Ci problem is minimized by
sequencing the jobs according to the shortest -processing-time (SPT)
rule, that is, in order of non-decreasing p;.r
Theorem(3)(Jackson 1955)(13). The ll lL^u*problem is minimized by
sequencing the jobs according to the earliest-due- date (EDD) rule, that
is, in order of non-decreasing d1.r
Theorem(4)(Lawler 1973)(16).The lllf^a* problem, f-u* is minimized
as follows: while there are unassigned jobs, assign the job that has

minimum cost when scheduled in the last unassigned position in that
position.r
Hoogeveen and Van de Velde (12) provide a generalization to the case

that the two criteria are ICj and f,,u* where f*u* is regular cost
function.
Van Wassenhove and Gelder (24)propose a pseudo-polynomial
algorithm for finding all efficient schedules with respect to ICj and L*u*
.Their algorithm searches all possible Lru* values .Since a given L,ru*

value imposes job dead line fl- ,the algorithm of Smith (21) is used to

solve the corresponding ll d; I lC3 problem.

The Problem Classification:
In this paper, we adopt the terminology of Graham ,Lawler ,and

Rinnooy Kan _(1979) t9l to classiff scheduling problems.
Suppose that m machines M; (i:1,...,m) have to process n jobs J;

(:r,...,,) . A schedule problem type can be specified using a three-field
classification u/B/y composed of the machine environment, the job
characteristics, and the optimality criterion .

一
ワ

‐
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Minilllizing Total Square Completion TiIIle

This section deals with the Quadratic problem ofschedulingjobs

on a single machine such that the sum Of the square of the weighted

compbtion imes of jobsヽ mhimizedl.e。 1〃Σ″Cf prOblem)。
′=l

Relatively little work has been done on problems involving a quadratic

measure of perfolHlance for scheduling a single machine. The single

machine scheduling problem with the otteCt市 e Of minimizing the sum

of squares of the job completion tirnes has been studied by Townsend

(1978)(24),Bagga and Kalra(1980)(2),Gupta and Sen(1984)(10),and
Szwarc,Posner,and Liu(1988)(23)。 TownSend(24)■ rst f0111lulated the

problem and presented a branch‐ and‐bound search method to solve it.

Bagga and Kalra(2)imprOVed the rnethod by providing conditions for

precedence among set ofjobs. If wi=l for every i,then the resulting

problem l〃ヵCl iS S01Ved by the following proposition.

Proposition(1):(15)The SPT rule g市 es an optimal value for 1//ヵ ィ
′=1

problem.

Minimizing Total Square Completion Time and Maximulll Cost
Now, we wili consider the bi― criteria single machine problem

concerns the siinultaneous rninirnization of the perfollllance measure

total square completion ume Σ Cr and maximum cost ttax(1.e.
′=l

1//F(Σ cr,塩ax)prObbm).Maximum cost tt deined as max{1(CD},
,=l                                                                         l≦ ′≦″

where each i denOtes an arbitrary regular or irregular cost function for

job i;regular means that l(CD dOes not decrease when Ciis increased.

The 1//F(Σ Cr,島 ax)prObにm is desc五 bed as fo1lowso A set ofn
′=l

independent jobs has to be scheduled on a single machine that is

continuously available fronl tiine zero on wards and that can process at

most one job at a timeo Each job Jy rノ =ノ,…,〃 requires an

uninterrupted positive processing time ′ノ and has a due date 4.
Without loss ofgenerality,we assume that the processing times and due

dates are integral.A sc力 θグ″ル σ specifles for each job when it is

executed while observing the inachine availability constraints.Hence,a

schedde σ deines br eachjob 4■S Square ofcompL● onume ci ω′

whichwe sometimes simplywriteas ci・

The  bi‐criteria  problem  that  we  consider  concems  the

siinultaneous rlllinirnization of the perfoHnance measures rο ′α′s9″α″′

Cθ″ ″′′ο″′′″ι and″鳳戴m″″
`ο

s′ 塩ax・
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Hoogeveen and Van de Valde (12) proved that l//F(ICi ,f",u*)
problem is solved in polynomial time ,Van Wassenhove and
Gelders(25) solved 1/lF(ICi,T-u*) problem, Emmons (6)addresses the
hierarchical problem 1/ il.ex(f.u*, fCi) ,where fx denotes the optimal
solution value of the lll f^u*problem, which is solved in O(n2) time by
Lawler algorithm(16) .

Let f.u*: T,ru* in our study , since criterion T*u* is a particular case of
the functiotr f.u* .

Now, consider the following two problems:

I I lLex(\Cl,T 
^u*) 

problem,and ll lLeX(T.u*, Lc: > problem.
′=1                                                      ,=1

The irst problem l〃 Lex(Σ C′ ,Tmax)
′=1

This problenl can be written as:

Min Tmax
S.t

力C′ =C*where C*=Σ ci(SPT)
,=1

Algorithm for problem(Pl):

Setp(0):OrderthejobsbySPTrubandcdculate ΣCr andTmax.
′=1

Step(1):If there e対 st a tie(jObS With the same processing times)Order

thesejobs by EDD rule to minimize Tmax.

Note that the problem(Pl)Can be Written as:

1/ 力C′ =C* /Tmax.
,=1

Example-l : Consider the following data:

It is clear that the SPT (Pl)。

一　
じ

ロ

　ヽ
し

lem with the

1 1 2 3 4 5

Pi 2 2 5 9 5

di 10 10 9 19 5

rule is mal lor

1 1
つ

´ 3 5 4

Pi
つ

“

つ

´ 5 5 9

di 10 10 9 5 19

Ci 2 4 9 14 23

Ci 4 16 81 196 529
Ti 0 0 0 9 4
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Hence the SPT1 schedule (1,2,3,5,4)with (Ia,' ,T-*): (826,9).
r=l

But the SPT2(break a tie of job 3 and 5 ) the schedule (1,2,5,3,4) with

rfc:,T.u*): (826,5).
,=l

The second problem l//Lex(Tr*, ic; ;
r=l

This problem can be wriffen as:

)
vrin ic,3 I,=lt

s.t. 1...(P2)
T-u*:T* where T*:T..*(EDD,

Also the problem (P2) can be written as: 1/ T**:T' ltr: ,

which is equivalent to the problem tl 4 /fcl where d,:di+T. .

t=l

Its clear that problem (P2) can be solved by "Smith backward"
algorithm.

Algorithm(A) for problem (P2):
Step(0): Order the jobs by EDD rule and calculate T.,*(EDD) :T*.

Step(l): Find fl :dj+T- vjeN,N:{1,...,tr} unscheduled jobs,and

o: (g) for schedule jobs .

Step(2): Lett: f t1
J=l

Step(3): Find a job j*e N satisfy d j>t (if there exist a tie choose the

job j* with largest processing time ).
Step(4): Set F t -pj- , N :N-{.i*} , o:( o(i*) ,o ), if N: g go to step
(5), else go to step (3).

Step(S): Calculate fri ,rand T.*(o).
r=l

It is clear from the algorithm (A) ,we are interested in the

minimization of l/lLex(T^*, fci ) problem. Since the SPT schedule
r=l

minimizes fc, and fci for the single machine problem [see
i=l r=l

proposition( l)l .Hence l/llex(T.*, Lc: ) problem is equivalent to
r=l

lill,ex(T,,u* 
[" ) problem . The later problem is a particular case of
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the l//F(T 
^u*, fr,) problem which is solved by Van Wassenhove and

,=l

Gelders [25].This means that we can solve l//Lex(T-*, fr: >
,=l

problem and this can be done by algorithm (A).
Example¨ 2:Consider the problem(P2)with the f01lowing data:

EDD rule gives the sched max(EDD)=26=T*

Since d,:dr+T* ,hence by using algorithm(A),

d;4i , dr=ro, dr=40,d;=x, flr=za

Hence the schedule(1,2,5,4,3)with(Tmax,Σ Cr)=(26,3302).
,=1

1n  the  following  section  we  consider  the  general  problem

F((Σ Cr,Lax)。
,=1

Total Square Completion Time and Maxiコ mum Tardiness
ln this section we will try to ind an efflcient(paretO optimal)

solutions for 1//F(Σ Cr,Tmax)prOblem。
′=1

The 1/層 (Σ c′ ,Lax)prOЫem can be wrhen as:
′=1

Min ΣCr
′=1

s.t.

Tmax≦ T where T∈ [Tmax(]

・ロ

"

一
ワ

ern P2 with

1 2 3 4 5

Pi 5 8 8 10 9

di 8 14 10 10

ule f2 4,5 with

1 2 4 5 3

Pi 8 10 9 5 8

di 8 10 10 14

Ci 8 18 27 32 40

Ti 0 8 17 21 26

t i*

1 40 3

2 32 4

3 22 5

4 13 2

5 5 1
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Theorem (5)[ U: Consider the composite objective function F with
F(r ): F(fr(n),...,fr(n)),where F is non- decreasing in all performance
criteria fr . There is a pareto optimal schedule with respect to f1,...,f1
that minimizes the function F.r

Note that in the following proposition H: f c,' and T:T.,*..
r=l

Proposition(2):(15) There exists on effcient seqttence for problem (P3)

that satisfy the SPT-rule.
Note that an analogous proposition for the EDD rule does not hold in
general as shown by the following example :

SPT* sequence(3,1,4,2),H(SPTホ )=99,T(SPT*)=4
EDD sequence(1,2,3,4),H(EDD)=129,T(EDD)=2
SPT*is efflcient by Proposition(2.1)。

EDD is not efflcient since it is dominated by sequence(3,1,2,4)with H

=110 and T=2.

It is clear that the 1//F(Σ cF,Tmax)prObkm onginates■ om
′=l

l〃ΣC′ problem and 1//Tmax problem.Both problems are solvable in
,=1

0(n10g n)time.

In order to flnd the set of pareto optimal points,we solve the problem

ofminimizing 
Σ

CF SutteCttO Tmax≦ T°

中

,where T°
中
corresponds to the

′=1

Tmax value ofa pareto optimal point.

The next algorithn solve problem 1//F(Σ c′ ,Tm篠 )。

`=1

Algorithm(B)fOr(P3):
Step(0):COmpute Tmax(EDD),and Tm欲 (SPT);let k=1,
Tmax(SPT)=T**.

Step(1):S01Ve 1/Tm籠 ≦T・
・ /立α by algorithm(A)for(P2);this

produces the k pareto optimal schedule σ(k),and the k pareto optimal

point(ヵ
ci(。

(k)),Tmax(o(k))).

Step(2):T**=T**‐ 1,k=k+1.

Step(3):IfT**<Tmax(EDD)stop,else,go to step(1).

1 1 2 3 4

Pi 2 3 1
つ

一

di 3 4 5 6
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fonowing data:

Tmax(EDD)=14,Tmax(SPT)=18=T**.
Now,by proposition(2.1),SPT rule g市 es efflcient schedule(2,1,3,4,5)

then the irst point is(1246,18)。

T**=18‐ 1=17

Now we will solve 1/Tmax≦ 17/力 cf by algOrithm(A)for(P2)。 HenCe
′=1

グ「=21,グラ=29,グ『=31,グ,=25,グ『=27・

Hence the second efflcient schedule(2,1,4,5,3),and the second point is

(1363,14).
T**=14… 1=13<Tmax(EDD)。 Stop.

It is clear that from the example that the EDD schedule(1,4,5,2,3)with

(1734,14)is not efflcient.

The l〃ヵσ+Tmax problem:

In this section we decompose the 1/tた
C「 十Tmax problenl into twO

,=1

subproblems with a silnpler structure,and state some results which help

us in solving it.

This problern can be written as:

Ml=min{立
c′
十Tmax(σ)}

σCS     ,=1

s.t.

θσ(′ )≧ ρ家.

θσ(′)=Cσ←‐1)+P。 (1)

T。
(1)≧ C。

()― d。
(1)

T。
(1)≧ 0

This problern can be decOmposed into twO subproblerns(SPl)and

(SP2)。

"

"

一
）
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1 1 2 3 4 5

Pi 3 1 7 7 10

di 4 12 14 8 10

t i*

1 28 3

2 21 5

3 4

4 4 1

5 1
つ

一
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Vl=min ΣC:0
σCS   ,=1

s.t。

θ∝′)≧ ′a→
i=1,… ,n

εσ(′)=C。(卜 1)+P。。)i=2,… .,n

V2=min{max{T“ )}}

sot.

Tσ
(i)≧

C。
(i)…

d。(1) i=1,¨ 。,n

T。
(1)≧

0          1=1,.¨ ,n

Theorem(6)(20) :

Vt+Y2< Ml where Vl ,V2 ,and Ml are the minimum obiective

functionvalues of (SPl),(SP2), and (P4) respectively .t
Some Special Cases for the Problem (P4).

Case(l): If for every schedule Ci < di VieN then SPT rule gives

an optimal value for (P4).

Prooft Since Ci< dlthen T;:0 Vd'l T*u*:0.

Hence the problem (P4) reduce to lllZC: problem .Then by
t=l

proposition( 1) SPT rule gives optimal value .r
Case(2): If pi:p V ieN then EDD rule gives an optimal value for (P4).

Proof: If pi:p VieN then ic,l is constant for every sequence
,=l

,since EDD rule gives minimum value for Tn,u' , then EDD rule gives

optimal value for (P4).r

Case(3): If di:d V ieN then SPT rule gives an optimal value for (Pa).

Proof: If d;:d v ieN then Tn,u* is constant for every sequence

,since SPT rule gives minimum value rur tC,'? , then SPT rule gives
r=l

optimal value for (P4).r
Case(4): If the due date is agreeable (i.e.p,S...Spn and d1<...<dn) then

the SPT and EDD rule give an optimal schedule .

proof: Since pt<...<pn then fr: is minimum value, and at the same

time dr<...<dn then T*u* i, ,riini.rm value ,then ir: *T,n* is the

minimum value .t

Vol.21,No5,2010
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Heuristic to calculate upper bound (UB) for the problem (P4).
To calculate upper bound (UB1)order the jobs by SPT rule and

then calculate f Cf and T.*.
,=l

Derivation of lower bound (LB)
To calculate a lower bound (LB) apply theorem (6).

Exa le-4 : Consider the problem @ ) with the following data:

The SPT rule g市 es the schedule(1,2,4,3)where ttci=738,

The EDD rule gives the schedule(2,4,3,1)where Tmax=10

Hence the LB=738+10=748。

Note that the exact solution for problem(P4)obtained by(BAB)

method.The optimal schedule is(1,2,4,3)with ΣC′ +Tmax=750.
′=1

The lower bound of each node in the solution search tree are

written against the nodes of the tree. To flnd the optiinal solution for

(P4),we applied the methods for lower and upper bounds that will be
used in BAB algorithmo Where(BAB)BranCh and bound method can
be used for solving many combinatorial optirnization problerns.These

procedures can be conveniently represented as a search (scheduling,

branching)tree whose nodes correspond to subsets of a feasible

solution.To minimize an otteCt市e function of a particular scheduling

problem,■rst an upper bound UB of the minimum of this ottect市 e

function is needed. A branching rule is used to partition feasible

solutions at a node into subsets and a bounding rule calculates a lower

bound LB on the value ofeach solution in a subset.

Computational experience

An intensive work of numerical experiinentations has been

perfolllledo We irst present how instances(teStS problem)can be

randornly generated.

There exists in the literature a classical way to randonlly generate

tests probleIIn of scheduling problerns.

●The processing time Pi are uniformly distributed in the interval[1,10].

●The due dates di are uniformly distributed in the interval[p(1… TF…

RDD/2),p(1+TF+RDD/2)];where p=文
′,,depending on the relat市

e

range ofdue date(RDD)and on the average tardiness factor(TF)。

″

ワ

一
じ
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For both parameters, the values 0.2,0.4,0.6,0.8and 1.0, are considered .

For each selected value of n, one problem was generated for each of
five values of parameters producing five problems for each value of n .

The BAB and B algorithms were tested by coding them in matlabT and
running on Pentium IV at 2800MHz with Ram 5l2MB computer. The
BAB algorithm is tested on problems with size (10,20,30) .

For problems that are not solved to optimally because the
execution time exceed 30 minutes, the optimal solution for these
unsolved problems found by our algorithm B .

Table(l) shows the results for problem (P4) obtained by BAB
algorithm. The first column "n" refers to the number ofjobs, the second
column 6(EX" refers to the number of example for each instance n, the
third column "optimal" refers to the optimal value obtained by BAB
algorithm for problem (P4), the fourth column 6'fJB" refers to the upper
bound , the fifth column "ILB" refers to the initial lower bound , the
sixth column "nodes" refers to the number of nodes , the seventh
column "time" refers to the time cost 'by seconds' to solve the problem,
the last column "status" refers to the problem solved'0' or not'l'. The
symbol "*" refers to the optimal:UB, we stopped when the sum of
status' column >3.

Table(2) , show the results for problem (P4) obtained by
algorithm (B). The first two columns as the same columns in table(l),
the third column "value" refers to the minimum value that we get by
algorithms B, and the last column "time" refers to the time cost 'by
seconds' to solve the problem .

Table (3)compare between BAB and olgorithm (B) to solve a
problem(P4)(time by seconds). It is clear from table (3) that the BAB
method can not solved problems with n>30.

Table -l:The performance of initial lower bound,upper
bound and computational time of BAB algorithm for (P4.
n EX ootimal UB ILB nodes time status

10

1 5868 5868' 5863 222 0.083753 0

2 14653 14653ホ 14644 668 0.05233 0

3 9629 9629拿 9614 241 0.022428 0

4 9798 9803 9792 71 0.008206 0

5 5518 5518ホ 5499 266 0.025065 0

20

1 74030 74030* 74010 17887 1.331l11 0
つ
４ 52867 52877 52810 417071 29.22711 0

3 78694 78694中 78661 1043412 81.99179 0

4 71171 71182 71096 240860 16.87217 0

5 46104 46114 46037 1097334 78.07866 0

30

1 210893 210893' 210891 23445581 1800 1

う
ん 157867 157867* 157847 22422037 1800.001 l

J 157309 157318 157293 21096053 1800.001 1

4 215258 215268 215137 21573266 1800.001 1

5 232131 232131ホ 232053 21280420 1800 l
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Table¨ 3:B∠B Vs algorithm (B) to solve a problem(P4)
(itime bv seconds.

n BAB B

l0 0.02 0.01
20 40 0.09
30 1800 0.1
100 1800 0.1
200 1800 75
300 1800 200
400 1800 510
500 1800 1550

-

Table - 2:Results of algorithm Bfor @a)

value time

l 5868 009719246

2 14653 000887009

J 9629 001406612

001021048

5 5518 00208633

l 008547378

52867 013290581

006773622

4 7H71 016499083

5 46104 015121613

1 210893 006058998

2 157867 008748179

J 157309 009807895

4 215258 046199023

5 232131 026577637

100

1 005231801

2 14653 0010738

J 9629 001390555

9798 001086037

5 5518 002007836

200

1 46373355 712329712

55521683 749988027

J 52408900 114055689

4 43625257 471273153

5 45305234 786391166

300

l 80481870 286847228

2 89083219 252168852

J 83437469 1276062

4 57888207 223006137

5 164142954 352721073

400

1 421801412 308649517

423348248 848978298

3 430915881 921210297

4 394605521 355380809

5 413688655 531261101

s00

l 712946851 14969584

2 763797269 155128829

J 755495302 167687384

4 782832453 176817998

5 750245041 16330393

●

t
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Some Forms of bi-continuous Multifunctions
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ABSTRACT
In this paper we introduce a new concept 0 - t,r, open set and some concepts

are defined on it Also we introduce a new concepts of bi-continuous
multifunctions and obtain some characterizations and some properties of
multifunctions and study the relationships among them.

INTRODUCTION
The concept of bitopological space was introduced in 1963 by

killy J.C. in his work "Bitopological space" and the concept of
multifunctions can be found in (l) . The concept of 0 -open set was
introduced in 1968 by Velicko N.V. in his work " H-closed topological
spaces ". This concept has been studied intensively by many authors and
they found that the collection of all 0 -open sets in a topological
space(x,f) forms a topology I, on X which is weaker than f . In this
paper we join among those concepts and introduce the concept of e -
xrxz open set .If X is a non-empty set ,then a bitopological space

(X,r,,tr)satisfies the property (say y) : the intersection of a finite
number of t,r, open sets is rrr2 open,then the collection of all 0-r,t,
open sets forms a topology on X and is denoted by L.,.,, and as

definitions of e -derived ,0 -border ,0 -frontier and 0 -exterior of a set in
(2) .We introduce and study topological properties of 0- r,t, derived ,e-
xrxz border ,O-r,,r, frontier and 0-t,t, exterior of a set using the
concept of 0-rr12 open sets . Finally we introduce some concepts of bi-
continuous multifunction and we obtain some characterizations and
some properties of multifunctions .We define the concepts weakly ,

weakly*,Strong,almost and almost*-bi-continuous multifunction and
we study the relationships among them .

PRELIMINARIES
Throughout the present paper ,(X, x,, t, ) and (Y, o, , o, ) (or simply

X and Y) denote bitopological spaces.
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Definition(1.1)l3l: A subset A of a bitopological space(X,t,,rr)is
called rrr2 open if e e r, U t, and the complement of rrr2 open set is
t,t, closed .

Example(1.2):Let X:{a,b,c}, x,:{ 0 ,X,{a} }andtr:{ { ,X,{b} }.The
sets in{ 0 ,X,{a},{b} }are
called rr12 open and the sets in{ Q,X,{b,c},{a,c}}are called t,t, closed .

Definition(1.3)t3l:Let A be a subset of X .

(1) The t,t, closure of A ,denoted by t,trcl(A),is defined by 0 {F:A c F

and F is r,t, closed).
(2) Thet,t, interior of A ,denoted by t,trint(A),is defined by

U {U: U c A and U is t,t, open}.

Lemma(l .4)tLet A be a subset of a bitopological space (x, r, t, ) .Then

xet,trcl(A)if and only if UnA+Q for every rrr2open set U containing

x.

Proof: Suppose that there exists rrr2 open set U containing x such that

UnA=6.Then AcX\U and x\U is xrxz closed, implies that
t,trcl(A)cX\U. Since xeU, we have xet,trcl(A),this is a

contradiction.
Conversely: Suppose that x E t,rrcl(A). Then there exists r,t, closed

subset F of X suchthat AcF and xeF. Thusthereexists xrr2 open

subset X\Fcontaining x such that (x\Dna = q, this is a contradiction.

Lemma(1.5):Let A be a subset of a bitopological space(X,t,,tr),then
the following hold:
(i) If A is t,t, open set ,then A = r,t, int(A).
(iD If A is t,t, closed set ,then A = trtzcl(A).

Proof: (i) It is obvious from definition (1.3) .

(ii) Since A is t,t, closed ,then X \ A is rrx2 open and by (i) we have

X \A = t,t, int(X \A).
It implies and by definition (1.3) ,that X\A=X\t,trcl(A),then

A = t,trcl(A).

Remark(1.6):The following example shows that the converse of lemma
(1.5),(i) and (ii),is not true.

>
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Example(1.7):Refer example (1.2).Let A:{a,b},then
clearly A is not r,r2 open set .

Now, if A:{c} ,then it is clear that A = trrzcl(A)r but
set .

0-t,r, OPEN SETS

Vol.21,No5,2010

A=τ
l■ 2 int(A)and

is not τ
l■ 2 Cl° Sed

In this section we introduce the concept of g-rrr, open set and

study some properties .

Definition(2.1):Let(X,r,.rr)be a bitopological space and A be a subset

of X .The 0 - r,r, interior of A is defined by: e -

t,rrint(A)=U{U:t,rrcl(U)cA,U is r,t, open }. A is called 0-r,rropen
iff A =0-r,t, int(A;and the complement of A is called 0-r,t, closed .

Definition(2.2)zLet(X,r,,,rr)be a bitopological space and A be a subset

of X A point x of X is said to be 0-r,trcluster of A iff
t,trcl(U)fle +g for every rrr2 open set U containing x .The set of alle-
t,t, cluster points of A is said to be 0-t,trclosure of A and is denoted

by e-r,trcl(A).

Remark(2.3):Note that the concept of e-r,r2open sets and rrr2open
sets are ,in general , independent as seen from the following two
examples :

Example(2.4)zLet X:{a,b,c}, r, :{ 0,X, { a}, {b,c} },and r, :{ 0,X, {b},
{a,c}}. So the sets in {0,X,{a},{b,c},{b},{ac}}are r,x, open and the

sets in{ g,X,{b,c},{a},{a,c},{b} }are t,r, closed.

Clearly{a,b}is not rrr2 open but it is0-t,tropen since {a,b}:0-
t,t, int({a, b}) .

Example(2.5):Let X:{a,b,c}, r, :{ 0,X,{a} }, and t, :{ 0,X}.So the sets

in{9,X,{a}}arerrr2open and the sets in{9,X,{b,c}}are r:.z closed.

Clearly {a}isrrr2open but it is not 0-r,rropen since {a}* e-
t,t, int({a}) =$ .

Remark(2.6):If X is a non-empty set,then
(1) A bitopological space (X,r1,tr)is said to have the property (p) if
the union of any family of

rrr2 open sets is rrr2 open .
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(2) A bitopological space (X, x1, r, ) satisfy ( B ) have the following : Every

O -rrr,ropen is t,t, open .

Remark(2.7)zlt is clear that 0-rrrrint($)=0 , 0-t,trcl(f,)=f ,e-
t,trint(X)=X,
0-t,trcl(X)=X.

Theorem(2.8):Let (X,r,,tr) be a bitopological space and A,B are

subsets of X, then the following
hold:
(i) e- t,trcl(X \ A) = X \ e - t,t, int(A) and 0- t,t, int(X \ A) = X \ 0 - t,trcl(A) .

(ii) A c t,trcl(A) c 0-t,trcl(A) and 0-t,t, int(A) c.r,f,2int(A) q A.
(iii) If AcB, then 0-t,trint(A)c0-t,trint(B) and 0-t,trcl(A)90-
t,trcl(B).
(iv) A is 0-r,t, closed iff A : 0-r,trcl(A).

Proof:
(i) Let x e 0 -t,trcl(X \ A) <+ V t,t, open set U containing x

, r,trcl(U) fl (X \ A) + $

<+ V r,t, open set U containing x,r,trcl(U) cA <+ xa_0-rprint(A)
<>

x e X\0-t,t, int(A).

Now, let xe0-r,trint(X\A) e ltrr, open set U containing x such

that r,trcl(U)cX\A
<> ! r,r, open set U containing x such that t,trcl(U)flA = $ <+

xee-t,trcl(A) <>

x e X\0-r,trcl(A).

(ii) From definition (1.3),Acr,rrcl(A). Now, to prove t,t,cl(A)c0-
r,trcl(A).

Let xer,trcl(A)rthen by lemma (1.4) U0A+$ ,V t,t, open set U
containing x.

Since U c t,trcl(U),then t,rrcl(U) t^lA + Q ,Y rrr, open set U
containing x.

Hence xe0-t,trcl(A).
Now, from definition (1.3), t,t, int(A) c A . To prove e -

r,t, int(A) c. r,f,2 int(A) .

Let xeO-r,trint(A),then ):"3, open set U containing x such that

t,trcl(U) c A.

‐

"
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Since u⊆ τ
l■ 2Cl(U),then ヨτ

lτ 2 °pen Set l」 containing x such that

U⊂ A.
Hence x∈ τ

l■ 2 int(A).

(五i)By deflnitions(2.1)and(2.2)。

(iv)A is O‐ τ
:τ 2Cl°Sedく⇒ xヽ A is O‐■

1■ 2 °pen⇔  xヽ A=0‐
τ

l・ 2 int(X｀ A)⇔

Xヽ A=Xヽ 0‐ τ
lτ 2CI(A)⇔ A=0‐■

1■ 2CI(A)。

Theorem(2.9):Let(X,τ l,■2)be a bitOp01ogical space and A,B are
subsets ofX,then the following

hold:

(i)0‐・ 1・ 2Cl(A∪ B)=0‐ ■
lτ 2Cl(A)∪ 0‐ τ

lτ 2Cl(B)°

(li)0-τ lτ 2CI(A∩ B)⊆ 0‐ ■
1■ 2Cl(A)∩ 0‐τ

l■ 2Cl(B)°

(iil)0-τ lτ 2 int(A∪ B)⊇ 0‐ τ
l■ 2 int(A)∪ 0‐ ■

1■ 2 int(B).

(iV)0‐ τ
lτ 2 int(A∩ B)⊆ 0‐ τ

l■ 2 int(A)∩ 0‐ ■
1■ 2 int(B)。

Proo■

(i)Since A⊂ A∪ B and B⊂ A∪ B,then by theorem(2.8)(iii),We get

O… τ
l・ 2CI(A∪ B)⊇ 0‐ τ

lτ 2CI(A)∪ 0‐ τ
l■ 2Cl(B)°

Now,let x∈ o‐ τ
l■2CI(A∪ B),then∀ ■

1■ 2°pen Set U containing x

'・
lτ 2CI(U)∩ (A∪ B)≠ φ.

It inlplies τ
lτ 2Cl(U)∩ A≠ φ or τ

:■ 2CI(U)∩ B≠ φ,therefbre x∈ o‐

・ 1・ 2CI(A)∪ 0‐ τ
lτ 2Cl(B)°

(ii)Since A∩ B⊂ A and A∩ B⊂ B,then by theorem(2.8)(iil),We get

O‐ τ
lτ 2CI(A∩ B)⊆ 0‐ τ

lτ 2Cl(A)∩ 0‐ ■
lτ 2Cl(B)°

(i五)Lct x∈ 0‐ τ
l■ 2 int(A)UO‐ ■

1■ 2 int(B),then X∈ 0‐ ■
1■ 2 int(A)or x∈ 0‐

τ
lτ 2 int(B)。

If x∈ o‐ τ
lτ 2 int(A),then ∃τ

l■ 2 °pen Set l」 containing x such that

τ
lτ 2Cl(U)⊆ A⊆ A∪ B.

Hence x∈ o… τ
lτ 2 int(A∪ B)and the same if x∈ o‐ τ

lτ 2 int(B)。

(iV)Since A∩ B⊂ A and A∩ B⊂ B,then by theorem(2.8)(iii),We haVe

O…・ lτ 2 int(A∩ B)⊆ 0‐ ■
1■ 2 int(A)∩ 0-τ

lτ 2 int(B)。

Remark(2。10):The equality of(ii),(lii)and(iV)in abOve theorem is

not true,in general,as seen from the following examples.
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Example(2。 11):

(1)Let X={a,b,C,d},τ l={φ ,X,(b),{b,C)}and τ2={φ 'X,{a}).SO the sets
in{φ ,X,{b},{b,C},{a})

are・
1・ 2°pen and the sets in{φ ,X,{a,c,d),{a,d},{b,C,d})are τ

l・ 2

closed.

Let A=(a,b},B={a,C},then o‐ τ
lτ 2Cl(A)=X and O‐ ■

lτ 2CI(B)=X,but
A∩ B={a)and

O¨ τ
l・ 2CI(A∩ B)={a,d}. Hence   O‐ ■

lτ 2Cl(A∩ B)≠ 0¨ τ
lτ 2Cl(A)∩ 0‐

τ
lτ 2CI(B)・

(2)Now, let A=(a,b}, B={C,d},then o¨ ■■2 int(A)=φ  and O…
τ

l・ 2 int(B)=φ ,but A∪ B=X and
O¨
・ 1・ 2 int(A∪ B)=X. Therefbre  O¨ τ

l■ 2 int(A∪ B)≠ 0¨ τ
lτ2 int(A)∪ 0¨

τ
l・ 2 int(B).

(3)Let X=(a,b,C,d},τ l={φ ,X,{b},(b,C})and τ2={φ 'X,(a},{a,c},{a,d}
,{a,C,d}}。 SO the sets in

{φ ,X,{b},{b,C),{a},{a,C),{a,d},{a,c,d}}are τlτ 2°pen and the sets

in{φ ,X,{a,C,d},{a,d),

{b,C,d},{b,d),(b,C},{b}}are τl.2 Cl°Sed.Let A={b,c}

,B={a,C,d},then o…■
lτ 2 int(A)=(b,C}

and O¨ τ
lτ2 int(B)={a,C,d},but A∩ B={c}and O¨ τ

l■ 2 int(A∩ B)=φ .

Therefore O‐ τ
lτ 2 int(A∩ B)≠ 0‐ ■

lτ 2 int(A)∩ 0‐ τ
lτ 2 int(B)・

RemarK2。 12):Let A be any non‐ empty subset of(X,τ l,τ 2)'then the

following example shows that

O…・ 1・ 2Cl(0¨τ
lτ 2CI(A))≠  0‐ τ

lτ 2Cl(A) and   O‐ τ
l■ 2 int(0¨ τ

l■ 2 int(A))≠  0‐

τ
lτ 2 int(A)。

Example(2。 13): Refer example(2.H)(1),let  A=(a),then  o…
τ

lτ2Cl(A)=(a,d}and O¨ τ
lτ 2CI(0‐ ■

1■2Cl(A))=X.Hence O― ■
lτ 2Cl(0‐ τ

l■ 2Cl(A))≠

0… τ
l・ 2Cl(A)。

Now 9ifA={a,b,d},then o_τ
lτ 2 int(A)={a}and O¨τ

lτ 2 int(0-τ lτ 2 int(A))=φ .

Hence O‐ τ
l■ 2 int(0-τ lτ 2 int(A))≠ 0‐ τ

l■ 2 int(A)。

RemarK2。 14):

(1)The c01lection ofal1 0-τ lτ 2°pen Sets is denoted by Oη
12・

(2)If X iS a nOn… empty set,then a bitopological space(X,・ 1,τ 2)iS Said

to have propeゥ (γ )ifthe

‐

"

´
し
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intersection of any finite number of t,r, open sets is rr12 open .

(3) A bitopological space (X,r,,tr) satis& (y) have the following
theorem gives a topology Ir,,.,

( consist of the collection of all O-t,r, open sets ) induced by t,t,
open sets .

Theorem(2.f5): Let (X,r,,rz ) be a bitopological space satisff (y), then

the following hold:
(1) X rg are 0-t,r, open.
(2) The intersection of finite 0 - t,t, open sets is 0 - r,t, open .

(3) The union of any famil/ of e - rrr2 open sets is 0 - t,t, open .

Proof:
(1) It is obvious from remark (2.7) .

(2)Let A,,A, be 0-rrr2 opensetsofX,toprove ArnA2 is 0-r,r, open

set

i.e. 0-r,t, int(A, OAr) = A, 0Ar.
It is clear by theorem (2.8xii),that 0 -t,t, int(A,0A,) c A, flA, .

Now, let xeA,0A, implies xeA, and xeA, ,then xe0-
t,r, int(A,)and

xe0-r,trint(Ar). Hence 3 t,t, open set U containing x such that
t,trcl(U) c A, and

1 r,r, open set V containing x such that t,t,cl(V) g Ar. Then by
lemma (1.4)

r,trcl(UflV) c t,trcl(U)flt,trcl(V) E A, ffAr.Since X satisfy (y) ,then
UnV is t,t, open

andxeU0Vimpliesthatxe0.t,t,int(A,0A,).Hence0.
t,t, int(A, fl A, ) = A, fl A, .

(3) Let A, €e,,,,,Viel To prove Ue,.0,,,,(i.e.e-
r,r, int([,JA,) = [Je, ) .Let x e [Ja,

iel iel iel

implies that xeA, for some i,then xe0-r,rrint(A,). Hence 1r,r,
open set U containing x

such that t,trcl(U)cA, cUe, .Therefore xe0-t,t,int([_,fA,). Then
ic:

by theorem(2.8)(ii),

we get O― τ
l■ 2 ht(∪ Al)=∪ Ai.

icl           icI
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Remark(2.16):If (X, r,, r, ) does not satisfy ( y ) ,then the intersection of
finite 0-rrr, open sets is not always O-rrr", open we can show that by

example (2.11X3) , it is clear that if A:{b,c}, B:{a,c,d},then 0-
t,t, int(A)=A, 0-t,t, int(B) = B (i.e. A,B e e.,., ) but A08e0",.,

Remark(2 .17)z Let (X, r,, t, ) be a bitopological space and A s X,then

we can prove :

(1) Let U be r{z open set and AcX, if U0A=0, then

U0t,trcl(A)=0.
(2) If lJ is r,t, open set,then r,trcl(U):0-t,trcl(U).
(3) If lJ is t,t, open set and rprclosed set ,then U is 0 -t,t, closed .

(4) If(X,r,,tr) satisfy (B) and U is r,t, open set,then IJ is t,t, closed

iff U is 0-r,t, closed.
(5) If A is r,t, closed ,then t,t, int(A) = 0- t,t, int(A) .

Remark(2.18):The converse of (3) in the remark (2.17) is not true, in
general, as the following example shows .

Example(2.19)zLet X:{a,b,c}, r,:{ 0 ,X,{a},{c},{a,c} }and
t, :{ 0 ,X, {b} }. So the sets in

{ 0,X,{a},{c},{a,c},{b} }are af z open and the sets

in{q,X,{b,c},{a,b},{b},{a,c}}are \fz closed . Let U:{c},then U is

rrr2 open and U isO-t,t, closed since U:0-t,trcl(U),but clearly U is
not t,t, closed.

SOME PROPERTIES OF 0-t,t, OPEN SETS

The following definitions and results are the 0-t,r, version of those

definitions and results in (2).

Definition(3.1):Let (X,r,,t,) be a bitopological space and A cX. A
point x e X is said to be
O-t,t, limit point of A if for eachUe0.,,,such that xeU,then

Un(A\{x})*f . The set of all 0-t,t, limit points of A is called 0-t,t,
derived set of A and is denoted by 0-t,t, d(A).

Theorem(3.2)zLet (X,r,,tr) be a bitopological space and A,B are

subsets of X, then the following hold:
(1) If A s B,then 0-r,trd(A)s 0-t,trd(B).
(2) 0-t,trd(A0s)q 0-t,t,d(A)n 0-t,t,d(B).

一
〕
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(3) e-rrr, d(A)U 0-r,r, d(B) : 0-t,t, d(A U B ).
(4) e- r,r2 d(e- r,t, d(A))\ AE 0-t,r, d(A).
(5) 0- t,t, d(AU 0-t,t, d(A))E AU 0-r,tz d(A).

Proof:(l) It is obvious from definition .(2) and (3) are proved from (1)
and definition .

(4) Let x e0-t,trd(0-r,rrd(A))\A + V Ue0,,,. such that x e U, U(-l(0-

t,r, d(A)\ {x})* 0.
Then, let ye U0(0-t,trd(A)\{x})=yeU and y€ 0-t,r,d(A),then

un(A\{v})*0.
Then let ze Un(A\{y})=+zeUand zeA\{y},since xe A=z*x,

hence
ze l) n(A\{x})and un(A\{x})*0.So x e 0-t,t,d(A).

(5) Let x e 0-r,r, d(AtJ 0-r,t, d(A)). If x e A,then x e AU 0-t,t, d(A)
andif xeA,then

x€ O-t,trd(AU0-r,rrd(A))\A. Hence VU€0,,,= such that xeU

and
Un (AU0-t,r,d(A))\ {x}*0 ,then Un(A\{x})*0 or un (e-

t,t, d(A)\ {x})* Q.

Since x e A, then by (4) x e 0-t,r, d(A).

Definition (3.3):Let (X,r,,t,) be a bitopological space and A E X. The

set 0-t,t, b(A) :
A\ 0-r,r, int(A) is said to be 0-r,r, border of A.

Theorem(3.4): Let (X, x,, r, ) be a bitopological space and A c X, then

the following hold:

(1) A: 0-t,t, in(A)U 0- r,r, b(A).
(2) 9-t,r, int(A)O 0-t,r, b(A) :0 .

(3)A is 0-rrr2 open iff e-t,trb(A):$.
(4) 0- t,t, int (0- r,t, b(A)) =0 .

(5) e- t,t, b(A): An 0- r,t, cl(X\ A).

Proof: (1),(2) and (3) are trivial .

(4) Assume that 0-t,trint(0-t,trb(A)) + g,then there is xe 0-t,rrint(O-
t,t, b(A))s 0-t,t, b(A).
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Now since 0-r,r, int(0-r,t, b(A))-c 0-t,r, int(A),then x € e-

t,t, b(A)[^10-t,t, int(A), this is a

Contradiction. Therefore 0- r,t, int (0- t,t, b(A)) :Q 
.

(5) e-t,trb(A) : A\e-r,trint(A) : A\(X\0-t,trcl(X\A))) : A00-
t,trcl(X \ A).

Definition (3.5): Let (X, r,xz) be a bitopological space andA c X. The

set 0- t,r, fr(A) :
}-t,rrcl(A)\ 0-t,r, in(A) is said to be 0-t,t, frontier of A.

Theorem(3.6): Let (X, r,, t, ) be a bitopological space and A c X, then

the following hold:

(1) 0-r,r, cl(A) : 0-t,t, fr(A)U 0-t,t, in(A).
(2) e-t,t, fr(A)0 0-t,t, in(A) :Q.
(3) e-t,rrb(A)s 0-r,t,fr(A).
(4) e-t,r, fr(A) :0-r,rrcl(A)fl 0-t,t,cl(X \A).
(0 e-r,r, fr(A) : 0-r,t, fr(x t e).
(O e-t,t, int(A) : A\ 0-t,t, fr(A).

Proof:(l) ,(2) and (3) are obvious from definition.

(4) 0-t,t,cl(A)fl 0-t,r,cl(X\A): 0-t,t,cl(A)0 (x\0-t,trint(A)) : e-

t,t, cl(A)\ 0-t,t, in(A)
: 0-t,t, fr(A).

(5) 0-rrrrfr(X\e): 0-t,trcl(X\A)\ 0-t,trint(X\A) : (X\0-
t,t, int(A))\ ( X\ 0-t,t, cl(A)) :

0-r,rrcl(A)\ 0-t,t, in(A) : 0-t,r, fr(A).

(6) It is clear by definition.

Definition (3.7): Let (X, r,xz) be a bitopological space andA c X. The

set 0-t,rrext(A):
0-r,rrint(X\A) is said to be 0-t,t, exterior of A.

Theorem(3.8): Let (X, r,, t, ) be a bitopological space and A,B are

subsets of X, then the following hold:

"

´
）

400

"



AL― Mustansiriya J.Sci                                  vOl.21,No5,2010

(1)0‐ τ
lτ 2 eXt(0‐・ 1・ 2 eXt(A))=0‐・ 1■ 2int(0‐・ 1・ 2 Cl(A))。

(2)If A⊆ B,then O― τ
lτ 2 eXt(B)⊆ 0‐ τ

lτ 2 eXt(A).

(3)0¨ τ
l・ 2 eXt(A∪ B)⊆ 0‐ τ

l■ 2 eXt(A)∪ 0‐ τ
lτ 2 eXt(B).

(4)0‐ τ
lτ 2 eXt(A)∩ 0‐ τ

lτ 2 eXt(B)⊆ 0‐
・ lτ2 eXt(A∩ B)。

(5)0¨ τ
l・ 2 eXt(Xヽ 0‐

・ 1■ 2 eXt(A))⊆ 0‐
・ 1・ 2 eXt(A)。

(6)0… τ
lτ 2 int(A)⊆ 0-■

1・ 2 eXt(0‐・ 1・ 2 eXt(A))。

(7)X=0-・ 1・ 2 int(A)∪ 0‐ τ
lτ 2 eXt(A)∪ 0‐ τ

lτ 2 fr(A)。

Proof:
(1) 0-r,t, ext(0-t,t, ext(A)) : 0-t,t, int(X\ 0-r,t, ex(A)) : 0-r,t, int
(X\ 0- t,t, int (X\ A))

: 0- r,r, int(0-t,t, cl(A)).

(2)It is obvious from definition .(3) and (4) are proved by (2).

(5) e-r,t, ext(X\ 0-t,t, ex(A)) : 0-r,t, ex(X\ 0-t,t, int(XtA))
: 0-r,t, int(X\ X\ 0-r,t, int(X\A)) : 0-t,t, int(0-t,t, int(X\A))c0-

rrrrint (X\A)
: 0-t,t, ext(A).

(6) e- r,r, int(A) c 0- t,t, int(0- t,t, cl(A)) : 0- t,t, int(X \ 0- r,t, int(X t A))
: 0-t,t, int(X\ 0-t,t, ex(A)) : 0-r,r, ext(O-r,r, ex(A)).

(A e-r,t, int(A)tJ 0-r,t, ext(A)U0-r,r, f(A)
: 0-t,r, int(A)U 0-r,t, int(X\A)U 0-t,t, cl(A)\ 0-r,t, in(A)
:0-r,t, int(X\A)Ug-r,rrcl(A): X\0-r,trcl(A)U 0-r,rrcl(A) = )( .

Remark(3.9): Note that 0-t,trf(A) is not necessarily 0-r,rrclosed
,also 0-r,trext(A) is not necessarily 0-t,r, open as seen from the
following example.

Example (3.10):Refer example (2.1 I X I ), let A:{a},then 0 - r,t, cl(A) :
{a,d} and
0 -r,rrint(A) = 6, hence 0-t,t, f(A) :{a,d} but {a,d}is not 0 -t,t, closed
since

{a,d} + 0 -t,t, cl({a,d}) : X .
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Now, let A: {c}, then X\A: {a,b,d} and 0-t,trext(A) -e-
t,t, int(X\ A):{a} but {a}is not

0 - t,t, open since {a} + 0 - t,t, int({a}) : 0 .

SOME FORMS OF BI¨ CONTINUOUS MULTIFUNCTIONS

We recall the definition of multifunction. A multifunction
F:X +Y from atopological space (X,r) into atopological space (Y,o)
is a point to set coffespondence such that F(x)+ $ for all x e X.

Definition(a.1): Let F: (X,t) + (Y,o) be a multifunction from a

topological space (X,, ) into a topological space (Y, o ).
1- The upper and lower inverse of a set B of the space Y are denoted by
F.(B)and F-(B),

respectively and defined as

F-(B) = {x e X : F(x) 0 B + O} . (1)
F.(B)-{xeX:F(x)cB},

2- Let p(Y) be the collection of all non-empty subset of Y, we define

V* ={B€p(Y):BcV}and
V- = {B € p(Y): B0V + 0}. (4)

3- x \F.(K) = F-(Y\K), x \F-(K) = F*(Y\ K)for every subset K ofY.(1)

Definition @.2)z Let F : (X, r,, t, ) -+ (Y, o,, o, ) be a multifunction from a
bitopological space (X,t,,tr)into a bitopological space(Y,o,,or). F is
said to be weakly-bi-continuous (briefly w-bi-continuous)(resp. bi-
continuous) on X iff for each point x e X and for each o,o, open sets

V,,V, of Y such that F(x)eV,*0Vr- ,there exists xrz open set U
containing x such that F(u) e (o,o, cl(V, ))* fl (o,orcl(V, ))- (resp.

F(u) e V,* flvr-) for all u e U.

Definition(a3): A multifunction F :(X,'c,,,rr)+(Y,o,,or)where X is

non-empty set with a bitopological space(X,r,,tr)into a bitopological

space (Y,o,,or)is said to be weakly*-bi-continuous (briefly w*-bi-
continuous) (resp.strong-bi-continuous, briefly s-bi-continuous) on X iff
for each point xeX and for each o,o, open sets V,,V, of Y such that

F(x)eV,* flVr- ,there exists t,t, open set U containing x such that

F(u) e (o,o, cl(V,))* 0 (o,orcl(%))- (resp. F(u) e V,. fl %-) for all

u G rr12 cl(U).

・
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Remark(4.4):Every w*-bi-continuous multifunction is w-bi-continuous
but the converse,in general, is not true and every s-bi-continuous is bi-
continuous but the converse, in general, is not true. To show that see the
following example.

Example(4.5): Let F:(X,t,,rr)-r(Y,o,,or)be a multifunction from a

bitopological space
(X,t,,tr)into a bitopological space(Y,or,6r)such that
X:{a,b,c}, t, :{ 0,X,{a},{a,c} },
r,:{ 0 ,x,{b} }and
Y:{1,2,3),a,:{ O,Y,{ I },{2},{ 1,2} },o,={ {,Y,{3},{ 1,3},{2,3} }.
Let F(a):{ I }, F(b):{2}and F(c) :Y. Then the sets
in{ 0,X,{a},{a,c},{b} }are rrr: open and the sets

in{9,Y,{l},{2},{1,2},{3},{1,3},{2,3}}are 6,02 open . Hence F is w-bi-
continuous but not w*-bi-continuous and F is bi-continuous but not s-
bi-continuous .

Remark(4.6): It is clear that every s-bi-continuous is w*-bi-continuous
and every bi-continuous is w-bi-continuous but ,in general, the converse
is not true as illustrated in the following example.

Example(4.7): Let X:{a,b,c}, t, :{ {,X, {a} }, t, :{ {,X,{c},{b,c} }and
Y: {1,2,3),o,:{ O,Y,{ I } },
o,:{{,Y,{1,2}}.Let F:x -+Y be a multifunction such that F(a):{l},
F(b) :{ 1,2}and F(c):{3}.
Then the sets in{9,X,{a},{c},{b,c}}are rr12 open and the sets

in{9,Y,{l},{l,2llare o,o, open. Hence F is w*-bi-continuous but not
s-bi-continuous and F is w-bi-continuous but not bi-continuous

Theorem(4.8): For a multifunction F:(X,r,,t,)-+(y,o,,or)the
following are equivalent:-
(1) F is w*-bi-continuous.
(2) F' (G, ) n F-(G, ) c 0 - r,r, int(F' (o,o,cl(G, )) fl F- (o,o,ct1G, ))) for every
o162 open sets

G,,G, of Y.
(3)0-r,trcl(F.(o,o, int(K,))t-lF-(oro, int(K,))) c F'(K,)0F-(K,) for
every o,o, closed

sets K,,K, of Y.
(4) 0 - t, trcl(Ft (o,o, int(o,o,cl(K, ))) [.J F-(o,o, int(o,orcl(K, ))))

403



‐

Some Forms ofbi― continuous Multifbnctions

Umilkeram Q.Al‐ Ramadhan

⊆ F+(σ lσ 2CI(Kl))∪ F~(σ
lσ2CI(K2))f° r eVery σlσ 2Cl°Sed sets Kl,K2° f

Y.

Proo■ (1)=⇒ (2)。 Let Gl,G2 be any σlσ 2°pen Sets Of Y and let
x∈ F+(Gl)∩ F~(G2)°

Then F(x)∈ Gl十 ∩G2~ and hence there exists τ
l■ 2 °pen Set U, x∈ u

such that

F(u)∈ (σ lσ 2CI(Gl))+∩ (σ lσ 2CI(G2))~ fOr all u∈ σlσ 2CI(U)°

Then u∈ F+(σ
lσ2CI(Gl))∩ F~(σ

lσ 2CI(G2))fOr all u∈ σlσ 2CI(U)・

That is τ
lτ 2CI(U)⊆ F+(σ

lσ 2CI(Gl))∩ F~(σ
lσ 2CI(G2))・

Hence x∈ o_.lτ 2 int(F+(σ lσ 2Cl(Gl))∩ F~(σ
lσ 2Cl(G2)))°

(2)=⇒ (3)。 Let Kl,K2be any σlσ2 C10Sed sets OfY,then Yヽ Kl,Yヽ K2are
σlσ 2°pen Setsin Y.

Then             by             (2)            ,
Xヽ (F十 (Kl)∪ F~(K2))=(Xヽ F+(Kl))∩ (Xヽ F~(K2))=F~(Yヽ Kl)∩ F+(Yヽ K2)
⊆0~τ

lτ 2 int(F~(σ lσ 2CI(Yヽ Kl))∩ F+(σ
lσ 2Cl(Yヽ K2)))°

=0~τ l・ 2 int(X｀ F+(σ
lσ 2 int(Kl))∩ Xヽ F~(σ

lσ 2 int(K2)))°

=0~τ lτ 2 int(Xヽ (F+(σ lσ 2 int(Kl))∪ F~(σ
lσ 2 int(K2))))°

=Xヽ 0-■
lτ 2CI(F+(σ lσ 2 int(Kl))∪ F~(σ

lσ 2 int(K2)))°

Hence o_τ
lτ 2CI(F十 (σ lσ 2 int(Kl))∪ F~(σ

lσ 2 int(K2)))⊆ F+(Kl)∩ F~(K2)°

(3)⇒ (4)。  Let Kl,K2  be any  σlσ2  C10Sed sets in Y ,then
σlσ 2CI(Kl),σ lσ2Cl(K2)are σlσ 2Cl°Sed sets in Y and by(3),we get:
0~τ

lτ 2Cl(F+(σ lσ 2 int(σ lσ 2CI(Kl)))∪ F~(σ
lσ 2 int(σ lσ 2CI(K2))))

⊆F+(σ
lσ 2Cl(Kl))∪ F~(σ

lσ 2CI(K2))・

(4)⇒ (2)。 Let Gl,G2be any σlσ 2°pen Sets in Y,then Yヽ Gl,Yヽ G2are
σlσ2 C10Sed setsin Y and by(4),we get:
F+(Gl)∩ F~(G2)=F+(σ

lσ 2 int(Gl))∩ F~(σ
lσ 2 int(G2))°

=(Xヽ F~(Yヽ σlσ2 int(Gl)))∩ (Xヽ F+(Yヽ σlσ 2 int(G2)))・

=Xヽ (F~(Yヽ σlσ 2 int(Gl))∪ F+(Yヽ σlσ 2 int(G2)))・

=Xヽ (F~(σ lσ 2CI(Yヽ Gl))∪ F+(σ
lσ 2CI(Yヽ G2)))・

⊆Xヽ 0-τ
l■ 2CI(F~(σ 162 int(σ lσ 2Cl(Yヽ Gl)))∪ F+(σ lσ 2 int(σ lσ 2CI(Yヽ G2))))°

=Xヽ 0-■
lτ 2CI(X｀ F+(olσ 2Cl(σ lσ 2 int(Gl)))∪ Xヽ F~(σ

lσ 2Cl(σ lσ 2 int(G2))))・

=Xヽ 0-■
1■ 2CI(X｀ (F十 (σ lσ 2Cl(σ lσ 2 int(Gl)))∩ F~(σ

lσ 2Cl(σ lσ 2 int(G2)))))°

=0~τ lτ 2 int(F+(σ lσ 2CI(σ lσ 2 int(Gl)))∩ F~(σ
lσ 2Cl(σ lσ 2 int(G2))))°

IIenCe F十 (Gl)∩ F~(G2)⊆ 0~■
lτ 2 int(F+(σ lσ 2CI(Gl))∩ F~(σ

lσ 2CI(G2)))・
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(2)=(l). Let G,G2 be any oro2open sets of Y such that

F(x) e G,* nG2-

= x € F.(G,)n F-(G,) E e -t,t, int(F*(o,orcl(G,))0 F-(o,orcl(Gr))).

Then there exists oro2 open set LI, x e U and

o,orcl(U) c F*(o,orcl(G,)l F-(o,orcl(Gr)).

Hence u e F*(o,orcl(G,)1OF-(o,o2cl(Gr)) for all u e t,trcl(U).

Then F(u) e (o,orcl(G, ))* 0 (o,orcl(G, ))- for all u e t,trcl(U) . So F is

w*-bi-continuous.

Theorem(a.9): For a multifunction F: (X,t,,tr) -+ (Y,o,,or)the

following are equivalent:-
1) F is s-bi-continuous.
(2)F.(G,)nF-(Gr) =0-trrrz int(F*(G,)0r-(Gr)) for every oro2open sets

G1,Gz of Y.
(3)F.(Kr)Ur-6r) = 0-t,trcl(F.(K,)UF-1rr;; for every o'o2 closed

sets K,K, of Y.

(4)0-t,trcl(F*(K,)U F-(Kr)) = F*(o,orcl(K,)U F-(o,orcl(Kr)) for every

o,o, closed sets

K1,Kz of Y.

(Oe - t,t, int(F* (G, ) n F-(Gr)) = F*(oroz int(G,)) 0 F-(o,o, int(G, )) for

every o,o, open sets

G1,Gz of Y.

proof:(l)=(2) . Let G,,G, be any two oro2open subsets of Y and let

x e F*(G,)0P-(Gr),
then there exists r.z open set U containing x such that

F(u) e G,* n G2- for all u e o,orcl(U) '
This implies that u e F*(G,)fl r-1Cr; for all u e o,orcl(U) '

Hence o,orcl(U) g F* (G, ) 0 F- 1o, ;,then x e 0 - t,t, int(Ft (G, ) n F- (G, ))'

(2)+(3). Let K,,K, be any two orcz closed sets of Y Since

Y \ Kl, Y \ K2 are 0162 oPen sets

in Y ,then bY (2) , w€ get

F. (K,) U F-(Kr) = (X \ F-(Y \ K'))U (X \ F.(Y \ K2))'

= X \ (F-(Y \ K,)n F.(Y \ K2))

= X \ 0 - rfzint(F-(Y \ K,)0 F.(Y \ Kr)).

= X \ 0 - rJzint((X \ F.(K,)) n (X \ F-(K,)).

ヘ
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= X \ 0 - rrrzint(X \ (F.(K, )) U r-1rr;;y .

= 0 - t,trcl(F. (K, ) U P- (K, )) .

(3) = (4) . Let K,, K, be any two o,o, closed sets of Y ,then by (3) , we
get

0 - t,trcl(F.(K,)UF-(Kr)) = F.(K,)U F-(Kr)
= F* (o,orcl(K, ) U F-(o,orcl(K, )) .

(4)+(5).Let G,,G, beanytwo o,o, opensetsofy,then y\Gr, y\G2
are or02 closed sets

in Y and by (4), we get :

F* (o,o, int(G, )) (^l F- (o,o, int(G, ))
= X \F-(Y \o,o, int(G,))0X \ F.(y\o,o, int(Gr)).

= X \ (F- (Y \ o,o, int(G, )) U F. (y \ o,o, int(G, ))) .

= X \ (F-(o,orcl(Y \ G,))! F*(o,orcl(y \ Gr)) .

= X \ 0 - t,trcl(F-(Y \ Gr) U f.g \ Gr)).

= X \ 0 - t,trcl((X \ F.(Gr) U (X \ F-(Gr)) .

= X \ 0 - t,trcl(X \ (F.(Gr) f-l F-1Cr;;.
= 0- r,r, int(F.(G,) 0 r-1Cry; .

(5) + (1) Let G, , G, be o,o, open sets in Y such that F(x) e G,* 0 Gr- .

Then x e F*(G,)0f-1Cr) = F*(o,o, int(G,))flF-(o,o, int(Gr))and by (5),
we get
x e 0-t,rr(F*(G,)0f-1Cr)).Then there exists rrr2open set U, x e U
such that
o,orcl(U) c F*(G,)0f-1Cr),that is u e F*(G,)0f-1Cr; for all
u e t,trcl(U).
Then F(u) e Gr* nG2- for all u e t,trcl(U). So F is s-bi-continuous.

Remark(4.10): From theorem (4.9), we have the following:
(1) F is s-bi-continuous.

じ
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(2)F+(Gl)∩ F~(G2)iS O~τ
lτ 2

Gl,G2°fY.
(3)F+(Kl)∩ F~(K2)iS O~τ

l■ 2

sets Kl,K2°fY.

Vol.21,No5,2010

open subset of X,for every σlσ 2°pen Sets

closed subset of X,for every σlσ 2 Cl°Sed

Theorem(4.f 1): For a multifunction F : (X, t,, t, ) -> (Y, o,, o, ) the

following are equivalent:-
(1) F is w-bi-continuous.
(2)F.(Gr)fl f-1Cr) c t,t, int(F*(o,orcl(G,))0F-(o,orcl(Gr))) for eYery

o,o, open sets

G1,Gz of Y.
(3)r,trcl(F*(o,o, in(K,)[J F-(o,o, in(Kr))) c F*(K,)0 f-1f ,; for every

o,o, closed

sets K,,K, of Y.
(4) r, t, cl(F* (o,o, int(o, orcl(K, ))) U F- (oto, int(o, orcl(K, ))))

c F*(o,orcl(K,))[-lF-(o,orcl(Kr) for every o,o, closed sets K,,K, of
Y.

Proof:(l)+(2) Let G1,Gz be any oro2open sets in Y such that

xeF*(G,)0n-1cr;,then F(x)eGr*nG2- and hence there exists rrz
open setU suchthat x e U c F*(o,orc(G')flF-(o,orcl(Gr))-
Then we have x € trt2 int(F*(o,orcl(Gr))[lF-(o,orcl(Gr)).

The proofs of (2)+(3),(3)=a(4)and(+)+(2)are similar to that of

theorem (4.8).

‐

(2)=(l)Let G1,Gz be any oro2open sets in Y

F(x) e G,* nG2-.
Then x e F.(G,)0 f-1Cr; c tf2int(F*(o,orcl(G'))fl F-(o,orcl(Gr)))'

Then there exists trt2 open set U such that

x e U c F* (o,orcl(G, )) fl F-(o,orcl(Gr)).

Hence F(u) c o,orcl(G,) and F(u)0o,orcl(Gr) + Q for every u e U. So F

is w-bi-continuous.

Definition (4.12)z Let F : (X, t,, tr) -+ (Y,o,,o, ) be a multifunction from a

bitopological space

(X,t,,tr)into a bitopological space(Y,o,,or). F is said to be almost-bi-

continuous (briefly a-bi-continuous) on X iff for each point x e X and

for each oro2 open sets V,,% of Y such that F(x)ev,*[1Vr- ,there

such that
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exists xraz open set U containing x such that

F(u) e (o,o, int(o,orcl(V,))). 0 (o,o, int(o,orcl(Vr)))- for all u e U.

Definition(a.13): Let F: (X,r, ,rz) ) (Y,o,,or) be a multifunction from a
bitopological space

(X,t,,tr) into a bitopological space(Y,o,,or). F is said to be almost*-bi-
continuous (briefly a*-bi-continuous) on X iff for each point x e X and

for each oro2 open sets V,,V, of Y such that F(x)€V,.n%- ,there

exists arrz open set U containing x such that

F(u) e (o,o, int(o,orcl(V,))). [l(o,o, int(o,orcl(Vr)))- for all u e t,trcl(U).

Remark(4.14) :Every a*-bi-continuous multifunction is a-bi-continuous
but the converse,in general, is not true .To show that , F in example
(4.5) satisfies that .

Theorem(4.15): If F: X + Y is w*-bi-continuous and F(x) is oroz

open subset in Y for each x e X,then F is a*-bi-continuous.

Proof: Let xe X and G,,G, be 610z open sets in Y such that

F(x) e c,* nGr-
Since F is w*-bi-continuous , then there exists trr2 open set U
containing x such that F(u) e (o,orcl(G,))* l(o,orcl(Gr))- for all

u e t,rrcl(U). Since F(u) is oro2 open set in Y, then

F(u) = o,o, int(F(u)) g o,o, int(o,orcl(G, )) and F(u) 0 ororcl(G, ) * $ implies

F(u) 0 o,o, int(o,orcl(Gr) + $ for   all u e r,trcl(U).Hence

F(u) e (o,o, int(o,orcl(G,))). 0 (o,o, int(o,orcl(Gr)))- and so F is a*-bi-

continuous.

Definition(a.16): A subset A of a bitopological space(x,r,tr)is said

to be (1,2)* regular open iff t,t, int(t,trcl(A) = A.

Theorem( 4.17)z If a multifunction F : (X, r,,rr) -+ (Y, o,, o, ) is a*-bi-

continuous then F.(G,)nF-(Gr) is 0-rrt2 open for every (1,2)* regular

open sets G,,G, of Y.

Proof: Let G1,Gz be (1,2)* regular open sets in Y and

x e F*(G,) n F-(Gr) ,then there exists xrr2 open set U containing x such

that
F(u) e (o,o, int(o,orcl(G, ))). 0 (o,o, int(o,orcl(G, )))- for all u e t,trcl(U) '

´
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That is F(u) e Gr* nG,- for all u € rrr2cl(U),then u € F*(G,)nF-(Gr) for
all u e t,trcl(U).
Hence t,trcl(U) c F*(G,)0 F-1Crl,then x e 0- t,r, int(F*(G,)0 F-(Gr)).
So F*(G,)0P-(Gr) is 0-t,t, open.

Remark(4.18):Every s-bi-continuous multifunction is a*-bi-continuous
and every a*-bi-continuous multifunction is w+-bi-continuous but,in
general,the converse is not true.To show that ,F in example $.7)
satisfies that F is a*-bi-continuous but not s-bi-continuous . Also the
following example show that F is w*-bi-continuous but not a*-bi-
continuous .

Example (4.19):Let
X:{a,b,c}, r,:{ 0 ,X,{a} }, r, :{ 0,X,{b},{b,c} }andY:{\,2,31,o,:{ 0 ,y,
{l}} ,or:{ i,Y,{2},{1,2\1. Let F:X +ybe a multifunction such that
F(a):{ 1,3}, F(b):{ I }and
F(c) :{3}. Then the sets in{9,X,{a},{b},{b,c}}are r,t, open and the
sets in { 0,Y,{ 1},{2},{ l,2ll
are oro2 open . Hence F is w*-bi-continuous but not a*-bi-continuous .

Remark(4.20):Every bi-continuous multifunction is a-bi-continuous
and every a-bi-continuous multifunction is w-bi-continuous but,in
general,the converse is not true.To show that ,F in example @.7)
satisfies that F is a-bi-continuous but not bi-continuous Also the
following example show that F is w-bi-continuous but not a-bi-
continuous .

Example (4.21)zLet X:{a,b,c}, r,:{ 0 ,X,{a} }, rr:{ Q ,X,{b,c} }and
Y:{1,2,3},o,:{0,Y,{l}}, or:{0,Y,{2},{1,2\1. Let F:X+ybe a

multifunction such that F(a):{ 1,3}, F(b):{ 1}and
F(c):{3}. Then the sets in{9,X,{a},{b,c}}are r,r, open and the sets
in{ g,Y,{ I },{2},{ 1,2}\are
oro, open . So F is w-bi-continuous but not a-bi-continuous .

Remark(4.22)z The following diagram explains the relation among the
forms of bi-continuous :

s-bi-continuous :+ a*-bi-continuous =
continuous

w*― bi‐

J
bi-continuous

J
a-bi-continuous

J
w-bi-

continuous
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dr-Jr d ,iilJr 
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.u&I if.U.,ri c.l+jJl .I JL U.)si , iLyt Dr ; ..:lh ; ..)isi

ABSTRACT
In this paper, we introduce and study SS-module as a proper generalization

of fully stable modules. A module M is called SS-module if every direct summand
ofM is stable.
Many characterizations and properties of SS-modules are given. For example, an
R-module M is SS-module if and only if each direct summand of M fully invariant.
Various known results about fully sable modules are generalized to SS-modules.
For example, IfM is regular SS-module, then Endp(M/ is fully stable.
Known modules related to SS-modules arc considered. In fact, we investigate the
next implications: Multiplication modules ? SS-modules = The summand
intersection property. Moreover, through examples, it can be asserted that these
implications are not reversible.

INTRODUCTION
Recall that a submodule N of an R-module M is fully invariant

if "f (N) sN for each R-endomorphism/of M [, p.40]. An R-
module M is called duo if, every submodule of M is fully invariant

[2]. As stronger than that of duo modules M.S.Abbas [3] introduced the
concept of fully stable modules. A submodule N of an R -module M is
called stable,if f (N) 

= 
N for each ,t-homomorphism/'N -------+ M .An

R -module M is fully stable if, every submodule of M is stable.
Clearly, every fully stable module is duo, but the converse is not true in
general [3]. In this paper we introduce and study a proper generalization
of fully stable modules as follows:
Delinition (1): An R-module M is called SS-module if, every direct
summand of M is stable. A ring R is right (left) SS-ring ill R is
SS-module as right (left) R -module.
Remarks and Examoles (2:

(1) Every fully stable module is SS-module, while the converse is not
true in general (for example see (2) , (3) and Remark (22)).
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(2) Every uniform module is ss-module since the only direct summands
of a uniform R-module M are (0) andM, so they are stable of M .In
particular, Q as Z -moilile is SS-module, but, Qz is not fully stable [3].

(3) The Z -module Z is uniform and so (by (2)) it is SS-module, while
theZ -module Z is not fully stable .In fact, if h:52 -->Z is defined
by h(5x)=fu for eachx e Z . Obviously, h is a Z-homomorphism. But
h(52) q 52 .Then 52 is not stable submodul e of Z.

(a) The converse of (2) is not true in general. For example, the Z -
module Z 6 is SS-module but it is not uniform.

(5) Let o:('o' 'r',) and consider the id*l 1-:(: 
i) 

*R. rt is

shownthat in [4], if geHom(Ip,I*) =( 
z' 

'') ,n.n s(o):( 
o "),

lzz, Zn) 
----'- o'-- 

\zo d )"' '
for any ael and for some a,b,c,deZa. It is easy to verify that

":(: 'o') is a right direct summand of Ip. But r[: 'o'):
f(o ax \ 

:.) 
"(: 1) ror b:teZq. rhus, K is not fuuytlr 2b.)1." ) (o o )

invariant of/p and hence it is not stable. Therefore,la is not SS-module.

(6) If M is a semi-simple R -module (recall that an R -module M is
semi-simple if, every submodule of M is direct summand), then the
following assertions are equivalent:

(a) M is fully stable.
(b) M is SS-module.

(8) As an R -module M is extending (or cS-module) if every closed
submodule of M is a direct summand (5). Thus, if M is an extending
module, then the following conditions are equivalent:
(a) Mis SS-module;
(b) Every closed submodule of M is fully invariant;
(c) Every closed submodule of Mis stable. n
M.S.Abbas in (3) proved that, a complement of a direct summand of an

R-module Mis unique if and only if it is a stable submodule of M. This
result motivates us to get a characterization of SS-modules as follows:
Proposition (31: An R-module M is SS-module if and only if for each
direct summand K of M, there exists unique complement H of K in M
such that M:K@ H.
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Proof: (=+).By using [3, proposition (4.5)].
(e). Let D be a direct summand of M, then there is a submodule C
such that M:D@ C and consider rp arnd z16 the projection mappings of
M onto D and C respectively. Assume that D is not stable submodule of
M, then there exists an R-homomorphism "f, D+M with f(D)eD.
Moreover, we may extend/to MW puttingf(x) :0 for each xe C. Then

f. xo--f and f" Tc:O. Consider the two R-homomorphisms (xg+ TtgoJ)

and (rp - ncol), it is easy to check that these two R-homomorphisms are

sum-1 orthogonal idempotents. By [3,lemma ()1, M is direct sum of the

submodules (xs+ rg"fl (M), and (no - xs"fl(M) of M, but (n,c+

rgol)(M):C and (oo - xc:fl(MeD. Thus, M:C@D (where D :
(np - ttg"J)(M)) where D+D which is contradicts the assumption. Then,

D is a stable submodule of M and therefore M is SS-module.

In the following result we give another characterization of
SS-module which helps us to get more characterizations and properties

of SS-modules.
Lemma (4): An R-module M is SS-module if and only if every direct

summand of M is fully invariant.
Proof: ( +). It is clear since every stable submodule is fully
invariant(3).
(e). Let N be a direct summand of an R -module M .By hypothesis,

N is fully invariant.To prove that N is a stable submodule of M.
Let f: N 

-> 
M be any R-homomorphism. Since N is a direct

summand of M thus there is the projection mapping r M 
-+ 

N.
Hence (f "x ): M 

-> 
M and since N is a fully invariant of M ,

then we have (f "r ) (/f )EN and so f(N):f(r(N)-- ( f "r)(
N ) e N Thus, nf is a stable submodule of M and so M is SS-

module.r

Remork (5,).. Directly by lemma (4), we can conclude that every duo

module is SS-module and hence have the following implications:

fully stable modules = duo modules = SS-modules

Also, note that Q as Z-module is SS-module which is not duo since Z is

not fully invariant of Qr.
Corollorv 6): Every duo semi-simple module is fully stable.

The following lemma which appeared in (6) helps us to get another

characteri zation of SS-modules. We give its proof for the sake of
completeness.
Lemma 0l:LetM:H@K. Then^F1is fully invariant inM if and only if
Homp(H,K):0.
Proof: (=). Let r be the projection of M:H@K onto K with kernel ^F1

and let geEndp(Itt).If Homp(H,K):0, then the restriction of xP to H
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must be trivial. But this means that g@) c H. Thus ll is fully invariant
of M.
(+). Let g,' e Hom* (H,K). Then p' extends a map geEndp(L4) by

A(h+k) : g (h).If l/ is fully invaiant of M, then for all he H, e'(h) : g
(h). H.Btt 9'(h) e K and HIK:O. Thus Homp (H, K) :0.

We provide a useful characterization of SS-modules based on
lemma (7).
Prooosition ($: An R-module M is SS-module if and only if for every
decomposition M:H@ K, Homp (H, K) :0.
Proof: (+).It is clear by Remarks and Examples (2)(5), and Lemma(7).
(e).Let H be a direct summand of M, thus there is a direct summand K
of M such that M:H@K. By hypothesis, Homp (H, K) :0 and by
Lemma (7), H is fully invariant of M. Therefore, by Remarks and

Examples (2) (5),Mis SS-module.
Recall that, an R-module M is said to have the summand

intersection property (SIP) if the intersection of any two direct
summands of M is a direct summand (7). Equivalently, an R-module M
has the (SIP) property if and only if for every decomposition M:H@ K
and every homomorphism /' H-->K, the kernel of f is a direct
summand of M(8).

Motivated by proposition (8), the next result asserts that the class
of SS-modules is contained in the class of modules that has the SIP
property.

Proposition (9t: Every SS-module has the SIP property.
Proof: Assume that M is an SS-module and let M--A@ B be a

decomposition. By proposition (8), we have Homn(A,B):0 (i.e.) every
homomorphism a: A----+B is trivial, and so the kernel of a is A,hence
is a direct summand of M. Therefore, by above motivation M has the
SIP property.
Corollarv 00t: Every duo (and hence fully stable) module has the SIP

property.
Remorks snd Exumples (lll:
(1) The converse of proposition (9) is not true in general. For example,
the vector space V:F2) over the field F is semi-simple F-module and

clearly it hai the SIP property, but V:12)is not SS-module. In fact, let
S: {(o, 0)l ae F} und S' :{(O,P)l f e F}, then S and S' are subspaces of
V.Then, they are spanned by the vectors (1, 0)t (0, 1) respectively. Thus
each of them is of dimension one. SOS: (0), this yields that
S+S':S@S, then dim(S@S) : dim(S) +dim(S) :l'rl:2, hertce V-
SO^S'. But S' is not stable submodul e of V.In fact, if f: S' 

-) 
Z such
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thatf ((0, x) :(x,0) for all xe F, thus / (S) aS'. Thus Zis not SS-
module.
(2) As an application of proposition (8), we have the following
example: Consider M:Zo*@Zo* as Z-module. Thus, M is not SS-
module since we can define a Z-homomorphism /' Zr- 1 Zo* as

follows/( +Z) :4*, Y neZ,reN. It is clear thatf *0.pp
(3) Consider Za and 22 as Z-modules. Now, define f: Za 

-+Zz 
as

follows f(x) : 2x Vxe Zq. It is clear that f is non-trivial Z-
homomorphism. Thus, by proposition (8), Zt@Zz does not have SS-
module property.

We noticed that every fully stable module is SS-module and the
converse is not true in general (Examples and Remarks (2),(l)). In the
following proposition, we obtain a condition under which the converse
is true. Firstly, recall that R -module M is regular if given any element
m in M , there exists feHomp(M,R) such that m--f(m)m (9).
Equivalently, every cyclic submodule of M is a direct summand.
Proposition (121: Every regular SS-module is fully stable.

Proof: Let N be a cyclic submodule of SS-module regularR -moduleM .

By regularity of M, N is direct summand of M. So since M is SS-
module, thus N is a stable submodule of M. Therefore by [3, Corollary
(1.5)1, Mis tully stable.
Corollarv (131: If M is regular R -module then, M is fully stable if and
only if M is SS-module.
Remark (141: The condition of regularity of the module in corollary
(13) is necessary because the Z-module Q of rational numbers is not
regular and Qz is SS-module but it is not fully stable (3).

The following corollary generalizes the result due to M.S.Abbas

[3,Theorem (2.a)] to SS-module.
Corollarv (151: lf M is regular SS-module, then Endn(M is fully stable.

Whereas, if Endn(M is fully stable ring then this is not sufficient to
make M fvlly stable R -module [3], the following proposition ensures
that this condition is sufficient to make M is SS-module.
Prooosition (16t: If Endn(M is a right fully stable ring, then M is
SS-module.

Proof: Let ,l/ be a direct summand of M and let a: N -+M be any
R-homomorphism. Consider I :Homp(M,N) , I is a right ideal of
Endp(nQ.Define 0:I-+ Endn(M bV 0(f)-dof foreach f el .

Clearly, 0(f)eEndp(M). Also, 0 is an Endp (ltl)-homomorphism.

Since Endp (M is a right fully stable ring, then 0(l) c I , that is for
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eaCh/∈ r, α。/∈ I sO α。/:iИ一一→Ⅳ .But Ⅳ is a direct

summand of z then the natural pr● ectiOn ttv of」И onto Ⅳ isin f,

hence q,o .ltN eI ,that d, o qtN: M 
--+M 

and because

zr,,s is onto, then a : N-----+N (i.e.) a(N) c N. So M is SS-module.

It is known that, if M is a fully stable module over a commutative
ring R, then Endp(M is commutative (1) but the converse is not true in
general. The following result asserts that if Endp(A[) is commutative is

sufficient to make Mis SS-module (i.e.) we have the implications:
Mis fully stable > Endp(lrI) is commutative=M is SS-module

Proposition (171: If Endn(M is commutative , then M is SS-module.

Proof: Let i/ be a direct summand of M and f :N-+M be any

R -homomorphism. There exists a submodule K of M such that
M = N @ K. f can be extended to an R-homomorphism
g:M 

--+M 
by putting g(k)=O for each k e K. Define

h:M--+M by h(x,y)=x for each xeN and yeK. Let

f(x)=y+z for some yeN and zeK. Now

(h"d(O=(hog)(x+ y)=h(f(x))=h(y*z)-y and on other hand,

G "h)(w)=(g o h)(x+ y)= g(x)= f(x)- y+ z. Since Endn\,| is

commutative, then h " I = g o h,and so z:0. Then "f(*).1/, therefore

f (N) C N , hence Mis SS-module.

By using proposition (17), corollary (15), proposition (16) and

proposition(12) we have the following corollary.
Coroltarv 1781: Let M be a regular R-module then the following
statements are equivalent:
(l) Endp(AI) is commutative;
(2) Endn(At) is fully stable;
(3) M is fully stable;
(4) M is SS-module.

Recall that a ring R is right (left) SS-ring if, every right (left) ideal

of R which is direct summand of R is stable. Equivalently from lemma

(4), a ring R is right (left) SS-ring if and only if every right (left) ideal

which is direct summand ofR is ideal.

It is known that the endomorphism ring of a fully stable module

need not be fully stable (3), the following proposition shows it is SS-

ring.

PFO″OS″わ″ ″勁=If 
ν

SS―ring。

is a fully stable R-module, then Endp(M) is

Poof: From the above mentioned motivation.
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Recall that an R-module Mis multiplication if, each submodule of
Mis of the form IMfor some ideal/of R (10). M.S.Abbas observed that
in (1) the concepts of fully stable modules and multiplication modules
are different. In the following proposition we prove that the class of
multiplication modules is contained in the class of SS-modules.
Proposition Q0t: Every multiplication module is SS-module.

Proof: Let N be a direct summand of a multiplication R-module M and

f :N--->M be any R-homomorphism. Since M is multiplication,
then N = IM for some ideal / of R. But // is a direct summand of M,
thus/can be extended to an R-homomorphismg:M->M. Now,

f(N)=g(N) - g(IM)-Ig(M)cIM -N. Thus, N is a stable of M.
Therefore, M is SS-module.

Remsrk OII: The converse of proposition (20) is not true in general.
For example, the module Q of rational numbers over the ring of integers
Z is SS-module ( since Qzis uniform), but it is not multiplication.

corollsrv Q2l: Every cyclic module over commutative ring is SS-
module.
Corollsrv (231: Every commutative ring is SS-ring.
Remark (241: The corollary (23) gives us a good source of examples
which they are SS-modules but not fully stable modules. For instance,

[3, Examples(l.l3Xb)] ,let R:22[x,yJ/.*',y', be the polynomial ring
in two indeterminates x,y modulo the ideal .r',y'r. Let R:Rr/<*y, ,

then <0> ,<x> ,1!) ,<x,! > and R are the only ideals of R. Since

ann;(annE(<x>) : ann;(ann4(<x ,y>) : ann;(<x ,!)):
<x,!>*<x> where x is an element in (22[x,yJ/<*',y'r)/.*yr. Thus

R is not fully stable ring. But ,t is commutative ring, thus by corollary
(23) R is SS-ring.

As an application of proposition (12), we get the next result due
to M.S.Abbas [3, Example and Remark (1.6) (a)].
Corollorv 05t: Every commutative regular ring is fully stable.

A natural question about any algebraic structure is whether the
property is inherited by direct sum or direct summands. The following
result shows that direct summands of an SS-module inherit the property.

Prooosition Q6l: Every direct summand of SS-module is sS-module.
Proof: Let M be a SS-module and N be direct summand of M. Let K be
a direct summand of N and let f :K-+N be any homomorphism.
Now, since N is a direct summand of M, then K is direct summand of M
15, p.771. By SS-module of M, we have K is a stable submodule of M.
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Thus (i. f): K ---+M where i :N--+ M isthe inclusion mapping

and so (i. f)(K)qK (i.e.) f(K)cK. Thus Kis stable submodule of
l/. Hence 1/ is SS-module.

Remsrks (271:

(1) The direct sum of SS-modules need not be SS-module. For example,
consider Z and Z, as Z-modules (where p is a prim number) . Since Z
and Zp are uniform Z-modules, then they are SS-modules. But
M = Z @ Z o as Z-module is not SS-module. In fact, by uniformity of Z
andZo theonlydirectsummandsof M are 0@0 , Z@0,0@Ze
and M .But Z@O is not stable submodule of M. For define

ry:Z @0--+M by y((x,01; = 1O,i) for each (r,O) e Z @ 0.Clearly,

y is a Z-homomorphism. But ry(Z O O) a Z @ O

(2) It is known that, every fully stable domain is a field. Here we see

that it is not true every SS-domain is a field. For example, the ring of
integers numbers Z is SS-ring and domain but it is not field.

(3) Recall that, an idempotent endomorphism of an R-module M is
central if it commutes with all endomorphisms of M (1). We can assert

that, modules in which all idempotent endomorphisms are central are

SS-modules. In fact, if l/ is a direct summand of an R-module M such

that all idempotent endomorphisms of M are central. By [1, lemma

(8.3)1, there exists an idempotent endomorphism/ of M such that N:JM.
Now, let geEndp(A,t) hence gQ'0:g(/M--fG0v0s1fM:N. Thus, N is
fully invariant and moreover, by (Remark and Example (2) (5)), M is

SS-module.
Recall that, an element x of a ring R is (left) stable if every

R-homomorphism of (p<x>) <x) into 'R is a multiplication by an

element of R (l l). Also, a ring R is fully stable if and only if every

element of R is stable (3). On the other hand, it is known that every left

ideal which is direct summand of a ring R is generated by idempotent

element of R [1, lemma (2.3)]. These motivations lead us to get a

characterization of SS-rings as follows:
Proposition (2$: A ring R is left SS-ring if and only if every

idempotent element x of R is left stable.

Proof: (=). Assume that a ring R is left SS-ring. Let x be an

idanpotent element in R, then a left ideal A:R(x> generated by x is a

direci summand of R and since R is a left SS-ring, then 1:^<x> is

stable of R. So we have r is left stable.

"
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(e). Conversely, let A be a left ideal of R which is direct summand.
By, [, lemma (2.3)1,I is generated by an idempotent element x of R
(i.e.) A:R(r>. By hypothesis, we have r is left stable element in R, thus
A is a left stable ideal of R. Therefore, R is a left SS-ring.

Recall that, a commutative ring R is fully stable if and only if
annp(annp(<x>):(.r) for each element x in R (3). The next result

gives us another characterization of SS-ring.

Proposition (291: A ring R is left SS-ring if and only if
orn'*(onn'r< x >)=^( x > for each idempotent element x in R.

Proof: (+). Assume that R is a left SS-ring. Let x be an idempotent
element in R and let se orn'*(orn'^<x>). Since r is an idempotent

element in R, then ir(x> is direct summand of R. Now, Since R is left
SS-ring, then p<x> is stable of R. Define/'R(x> 

-9R 
by f(rx):rs

for each reR, if rx:r'x, then r- t e ennt*<x) , then (r-r')s :0 or ,, :rr.
Thus/is well-defined and it is clear thatf is R-homomorphism. Now,
since R(x> is stable of M, then we have s:f(x) € 4(y). This implies that

orr'*(orn'*< x >) c 4(y), hence orn'*(onr'*< x >): R(.r> .

(e). Assume thatann'*Qtnr'*.r>): n(x) for each idempotent element

x in R. Let A be a left ideal of R which is direct summand, then
A:p<.s). ls1 f, A:^.r> 

-+R 
be any R-homomorphism. Now, let

s e enn'n < e >, thus we have sf(e) --f(se) --f(0):0, so f(e) e orr'^(rrr'*. , ,)
:R<e>. Thus, .f(A:n<e>) cA:p<e), (i.e.) I is stable of R. Therefore,
R is left SS-ring.

Recall that an R-module M is fully stable if and only if every
cyclic submodule of M is stable (3). In fact, we do not know in general
whether SS-modules have analogous result. we have the following
result:

Proposition (301: A ring R is left SS-ring if and only if every left ideal
of R generated by idempotent element is stable.
Proof: The proof stand on the fact, every left (right) ideal generated by
idempotent element is direct summand and conversely every left (right)
ideal which is direct summand is generated by idempotent [], lemma
(2.3)].
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ABSTRACT
In this paper We wiⅡ ind the dimellsion of some■ actals that are caned the

condensation sets constructed by the lerated imction system onズ X),and We win
prove that the condensation set exヽ ts and走 おllnique in the space ofih嘔 tabsズX).

AIso,in this paper we wim prove that the dimerlsion ofthe condenntion set which is

caled C∞ ofthe iactal set AO has the sarrle dimellsion ofAO.

INTRODUCTION

Before introducing the Condensation set, the following
definitions and basic concepts are introduced:

Definition l:Let (X, d) be a complete metric space. Then r(X) denotes
the set whose points are the non empty compact subsets of X.(l).
Definition 2z Let A e fl(R') and let n(A, e) be the smallest number of
m-dimensional boxes of side length e, required to cover A. Then the

box-counting dimension of A is defured to be D (A) - *{t,',,lt rri.
'- [ t"(%) 

)

we will use the notation D = D (A) and we will say "A has box
dimension D. (l)
Theorem 1: ( Box Counting Theorem ): Let A e f(R'), where the
Euclidean metric is used. Cover R' by closed square boxes of side
length (112"). Let nG,(A) denote the number of boxes of side length
(112") which intersect the attractor.

If o 1ey = m{Efr(P},,r,.n A has box dimension D. (2).
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Theorem 2 :(Contraction Mapping Theorem on the Space of
Fractals)

Let{X; (Dn, r = 1,2,..., N} be an iterated function system( IFS) with
contractivity factor r. Then the transformation W : 7(X) ---r ,l(X)

N
defined by: W(B) = ! crln (B) , for all B e I{(X), is a contraction mapping

n=l
on the complete metric space (I{(X), h(d)) with contractivity factor r.

That is h(W(B), W(C) < r h(B, C), for all B, C e (X).Its unique fixed
N

point, A e fl(X), satisfies: A = w(A) = lJ rrrn(A),and is given by:
n=1

A - ti- wlnl(B), for any B e z(x). (3)
n-)co

Definition 3:The fixed point A e t{(X) described in the theorem 2 is
called the attractor of the IFS. This attractor set A is what we call a
fractal. The fractal itself is the limit as the number of iterations
approaches infinity. (3)

Lemma 1: Let (X, d) be a metric space. Let {orn: n = 1, 2, ..., N} be

contraction mappings on (rf(x),h). Let the contractivity factor for rrr, be

denoted by rn for each n.

Define W: fi(X)+ (X), by:

W(B) = ror(B)uror(B) u...uo"(B) = U:,o,(B),for each Be f(X).

Then W is a contraction mapping with contractivity factor r = max{rn :

n = 1,2, ..., N).(4)
Now, we will define a fractal set constructed by iterated function

system which is called the condensation set.

Definition 4:Let (X, d) be a complete metric space and let {X; ol1, trl2,

..., oN) be IFS with contractivity factor 0 < r < 1 and Ao e yf(X).

Let W:fl(X) 
--+lt(.X),be 

a transformation define by: w(eo) = [)o,1eo;, for

allA6efl(X),

and Ar =0r,(oo) =W(Ao) ,& =0r,(A,;= W(A,) = Wt'l(Ao),

じ

i=1

A3=由 Oi(A2)=W(A2)=W同 (AO),¨ "An=

W回 (AO).

Consider CO=AO,and

由ωi(An■ )=W(A卜1)=
i=1

‐
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Cl=AO∪ Al=AO∪ (W(AO)),C2=AO∪ Al∪ A2=AO∪ (W(AO))∪
(W閣 (AO)),

C3=AO∪ Al∪ A2∪ A3=AO∪ (W(AO))∪ (W121(AO))∪ (W同 (AO)),。 ."

Cn=AO∪ Al∪ .¨ ∪ An=AO∪ (W(AO))∪ (WP](AO))∪ .¨ ∪

(W同(AO))。

By taking lim Cn=Cゅ then C∞ is called the condensation set of A0
n―)∞

with respect to the IFS{X;ω l,ω2,¨ 。,ω N}・ [1]

DerlnitiOn 5:Lct(X,d)bC a COmplete rnetHc space and let Ao c jKX)。

Defme a transforrnation ωO:ズX)一―→ 」くX),by:00(B)=A。 ,for all B

∈ズ X)・

Thcn ωO is called a condensation trallsforrnation and AO is called

the associated condensation set。 (1)                                        _

DerlnitiOn 6:Let{X;ω :,ω 2,・ ,̈ωN}be an IFS with contract市 ity

factor O≦ r<1.

Lct ωO:ズ X)一一→ jくX)be a cOndensation transforlmtion.Then{X;

ωO,ω l,.… ,ωN}iS Called IFS with condellsation,with contract市 ity

factor r.(1)

THE EXISTENCE AND THE UNIQUENESS OF THE
CONDENSATION SET C。 .

Ollr airn ln this section is to prove that the condensation set C∝

exists and is tlnique in the space ofiactals,that is,C∝ ∈ズX)。

Theorem 3:Let{X;ω o,ω l,… ,ωN}be an iterated詢肛tion system with

condensation,with contract市 ity factor r.Then the transforrnation WO:       ヽ

ズ X)→ ズ X),deined by:

Wo(B)=由 qO),fOr all B∈ ズ X),iS a COntraction mapping on the
i=0

complete metric spaceズ X),With COntract市 ity factor r.Irs unique ixed

point,C∞ ∈ズX),SatiStting

C∞ =WO(C∞)=由 qにご卜Andお 」ven by C∞ =hm理 (B),おrany B∈
n―→∞

i=0

ズX).

Proo■ Let{X;ω l,ω 2,・ …,ωN}be an IFS with contractivity factor O≦ r

<1,and defme

W:π (X)一→ π (X),by:W(B)=∪ Q(Bl,fOr aI B∈ ズ X).
i=1
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Let AO∈ズX)and{x;ωo,ω l,・ …,ωN}be an ierated fmlction system
with  Condensation  contractivity  factor  r  and  condensation

transfomation ωO:ズX)→ ズ X),SuCh that oO(B)=AO,for all B∈

ズ X),Since wO:ズ X)一 一→ フKX),iS dCined by:

WO(B)=∪①i(B)'お r all B∈ ズX)。

i=0

Thcn WO(]B)=ω o(]B)ヽり((〕①i(B))=ω o(]B)ヽりW (]B)==AO、りW (IB)。

i=1

Lct B=AO=CO.

Cl=WO(CO)=AO∪ W(Co)=AO∪ W(AO).

5     C2=可 勾(Co)=Wo(Cl)。

=AO∪ W(Cl)=AO∪ W(AO∪ W(AO))=AO∪ W(AO)∪ W図 (AO)。

C3=司 鋼(Co)=司勾(Cl)=Wo(C2)

=AO∪ W(C2)=AO∪ W(AO∪ W(AO)∪ w[勾 (AO)).

=AO∪ W(AO)∪ w[勾 (AO)∪ w131(AO).

:

Cn=鶴 n](Co)=AO∪ W(AO)∪ w121(AO)∪ .… ∪ W[可 (AO)。

To fmd the flxed sct K,such that WO(D=K。

By lerrma(1),We haVe:(AO∪ W(AO)∪ w121(AO)∪ .… ∪ wい](AO))∈

ズX),

and lim Cn=lim(AO∪ W(AO)∪ wP](AO)∪ .… ∪ Wい ](AO))

n―→α)      n― →∞

・            =lim司 ■(CO)=K∈ ズD。
n―→∞

By theorem 2,the transfomationWO:ズX)→ ズ X),haS a llniquc

flxed point K∈ ズ X),WhiCh satisies K=WO(D=∪ ωi(0,and iS g市 en
i=0

by:K=lim司可(B),fOr any
n―)∞

BCズ X).Hence,C∞ =Ke対 sts and belong to jく X).ThiS tell us that

{Cn}iS a cauchy sequence inズX)that COnverges to the attractor of

IFS,K=C∞。We obselve that

Cn=AO∪ W(AO)∪ w121(AO)∪ 。… ∪ WP(AO),prO宙 des an increasing

sequence of compact set.It follows i― ediately that the limit set C∞

satisfles WO(C∞)=C∞。 ■

り
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Example l:Let(X,d)be a COmplete nletHc space and AO∈
`KX),andlet{X;ω l,ω 2,ω3}be an IFS with contract市 ity factor O<r<1.We want

to flnd the condensation set C∞ of AO with respect to the IFS{X;ω l,ω 2,

①3}・ Let W:ズ X)一→ ズX),be defmed as:W(A。 )=6Qぃ。),おr all A0

∈力(X).Fttst,we consider CO=AO and by dcflnition(4),we haVe:

3

Al=∪ Q(AO)=ω l(AO)∪ ω2(AO)∪ ω3(AO)=W(AO)。 So,Cl=AO∪ Al=
i=1

AO∪ (W(AO))。

A2=∪ω:(AO)=ω l(Al)∪ ω2(Al)∪ ω3(Al)
i=1

=ω l(ω l(AO)∪ ω2(AO)∪ ω3(AO))∪ ω2(ω l(AO)∪ ω2(AO)∪ ω3(AO))

∪ ω3(ω l(AO)∪ ω2(AO)∪ ω3(AO))。

=(d劉 (AO)∪ ω lω2(AO)∪ ω lω3(AO))∪ (ω2ω l(A。)∪ ωり (AO)∪

ω2ω3(AO))∪ (ω 3ω l(AO)∪ ω3ω2(AO)∪ ω
『

〕(AO))

(振]脇D=W121ぃ)sQ Q=れ ∪へ ∪A2=い 餌 L》 ∪

A3=∪ Oi(A2)=ω l(A2)∪ ω2(A2p∪ ω3(A2)
i=1

=ω l((ωP(AO)∪ ωlω2(A。)∪ ωlω3(A。))∪ (ω2ω l(A。)∪ ω『
〕
(A。)∪

ω2ω3(AO))∪ (ω3ω l(A。)∪ ω3ω2(AO)∪ 。
『

](AO)))∪ ω2((dコ(AO)∪

ω lω2(AO)∪ ω lω3(AO))∪ (ω2ω l(AO)∪ げ
](AO)∪ ω2ω3(AO))∪

(ω3ω l(A。)∪ ω3ω2(AO)∪  ぱ
】(AO)))∪ ω3((dコ (AO)∪ ω lω2(A。)∪

ωlω3(A。))∪ (ω 2ω l(Aop ∪ ぱ](A。)∪ ω2ω 3(A。))∪ (ω 3ω l(AO)∪
ω3ω2(AO)∪ ωり(AO)))。

=[(ω131(AO)∪ ①12]ω2(AO)∪ dηω3(AO))∪ (ω lω2ω l(AO)∪ ω loF](AO)

∪ ω lω2ω3(AO))∪ (ω lω 3ω l(A。)∪ ω lω3ω2(AO)∪ ω l暉〕(AO))]∪

[(ω 2012〕 (AO)∪ ω2ω lω2(AO)∪ ω2ω lω3(AO))∪ (ωり ωl(AO)∪ ωり
](AO)∪

ωり ω3(A。))∪ (ω2ω3ω l(A。)∪ ω2ω3ω2(AO)∪ ω2ωり (AO))]∪ [ω 3ω12](AO)

∪ ω3ω lω2(AO)∪ ω3ω lω3(A。))∪ (ω3ω2ω l(A。)∪ ω3ωり(AO)∪
ω3ω2ω3(AO))∪ (ω『

]ω l(AO)∪ ω
『

]ω2(AO)∪ αポ
〕
(AO))].

=W(A2)=WpkAO)。 So:C3=AO∪ Al∪ A2∪ A3・

An=由 QIAn4)=W(A卜 1)=A同 (AO)。 So,
i=l

Cn=AO∪ Al∪ 。̈ ∪ 札

=AO∪ (W(A。 ))∪ (W図(AO))∪ .¨ ∪ (W国 (A。 ))。
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Letting n 
-+ 

oo, then Cn -+ C. is the condensation set of A4 with
respect to IFS {X; ot,, cDz, 0)s}, see figure -1:

Figure -1:C- is the condensation set of As with respect to IFS {X;
0)1e (D2e (D3)

THE BOX COUNTING DIMENSION OF THE CONDENSATION
SETS

In this section, we will furd by using box-counting theorem the

dimension of the condensation set C- of the set Ao € tt(X) with respect

to the IFS {X; orr} and also we will find the relation between the

dimension of C- and the dimension of Ao.

Example 2:Let {R', r,} be an IFS, where o1 rn(R')+ a1R2), be

the transrormation denned by: cr,1(;) = ;[; ?)(;),*-n 
contractivity

factor , = !, and let Ae e J(R2;, where Ao is defured by: ,{6 = {(x, y) e
2

R2, such that x = 1 and 0 < y < 1).

By definition (4), we have .Let Co - A,0.

Ar = cor(Ao) = {(x, y) e R2 :x- 112,0 < y <ll2}.
Cr = Ao u Ar - Ao u rrlr(Ao).

Az = crlr(Ar) = ,l,l(Ao) = {(x, y) e R2 :x- 114,0 < y <ll4).

Cz = Ao u Ar u Az = Ao L/ r,lr(Ao) u co[2t(Ao).

Ar = cor(Az) = r['](A,; = .pl(Ao) = {(x, y) e R2 : x = 1/8, 0 < y <

1/8).

C: = Ao u Ar u Az u Al = Ao Lr otr(Ao) u r,rl2l(Ao) u or[:l(Ao).

An = or(Ar-r) = ... = r["r(Ao)

= {(x,y) e R2: x =ll(2)",0<y <ll(2)",n=0, 1,...}. Sothat:

Cn = Ao u Ar u ... u An =Ao u ol1(As) u ro[2t(Ao) u ... \, o["r(A0)

り
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= co \J r,lr(co) \r 0{2r(c0) u ... \J ol"r(co).

Taking D * co, then Cn 
-J 

C- which is the condensation set of A0
with respect to the IFS { R'; r,}, see figure -2:

Al

々(0,0) (1,0)

Figure -2:The sketch of the condensation set C- of Ae, the attractor
of IFS with condensation.

Now, we find the dimension of Ao by using the box-counting
theorem.

Let en =(%\", D = 0, 1, .. .i then we have:

Table to calculate 5[,(Ao).

DB(A。)=hm h(χn(AO))=hm h(2n)=1.
n→∞ h(2n)  n→∞ln(2° )

Now,we fmd the dmlension of the conderlsation set C∝ of Ao by

llsing the box‐ counting theorem9 as fonows

427

″ ら 鶴

“

υ

0 l

1 1/2 2

2 0/D2 - U4 4

3 0D)3 = 1/8 8

4 0D)4 = 1116 16

5 \D)s -- U32 32

(1/2)n 2n
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Table to calculate wl(C∞
)・

一“ ・ら 鶴Cリ

0 1 1

1 1/2 3

2 1/4 7

3 1/8 15

4 1/16 31

5 1/32 63

n (1/2)n

1+2+22+.… +2n=

Σグ
i=0

卯КC∞)=1+2+22+.¨ +2n.… ……………..¨・・……̈……………………………̈…(1)

2Ac(C∞)=2+22+.… +2n・
1.…

..¨ ..・・̈・・̈¨̈¨̈・・……………………………………。(2)

and upon subtracting equation(1)■ Om equation(2)to get:鶴  (C∞)=
2n+1_1.

SO 鶴(C∞)=立,=2nH_1.
i=0

Hcnce DB(C∞ )=lim in(rn(c∞ ))=lim h(2nJ_1)=1.Therefore,DB(AO)=
n→∞  in(2n)    n→ ∞ nln(2)

DB(C∞
)。

Example 3:Lct{R2;ω l)be an IFS,where ωl:ズR2)__→ JくR2),be a

transfo■ 11lation deflned by: a)1(;) = :(: |)(;), With COntractivity

factor r=1/2.

Let AO∈ jくR2),deflned by AO={(x,y)∈ R2:1/2<x≦ 1,0≦ y≦ 1}

Lct CO=AO。

Al=ω l(AO)={(X,y)∈ R2:1/4<x≦ 1/2,0≦ y≦ 1/2}.

Cl=AO∪ Al=AO∪ ωl(AO).

A2=ω l(Al)=ω響(AO)={(X,9∈ R2:1/8<x≦ 1/4,0≦ y≦ 1/4}.

‐
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C2=AO∪ Al∪ A2=AO∪ ωl(AO)∪ d朗 (AO)。

A3=ω l(A2)=dη (Al)=ω lコ (AO)

={(X,y)∈ R2:1/16<x≦ 1/8,0≦ y≦ 1/8}。

C3=AO∪ Al∪ A2∪ A3=AO∪ ωl(AO)∪ ω
lη (AO)∪ ω

lコ (A。 )。

名 =ω l(A卜 1)=。 ¨=ωl可 (AO)

={(X,y)∈ R2:1/2け
l<x≦

1/2n,0≦ y≦ 1/2n}.

Cn=AO∪ Al∪ A2Ψ A3∪ ・̈ ∪ An

=CO∪ ωl(CO)∪ ω
l勾 (Co)∪ .¨ ∪ ωlni(Co).

and by definition (4), we obtain that lim Cn = C.. e

is the condensation set of Ao with respect to the
figure -3:

ズ R2)。 ■lerefOre,C∞

IFS{R2;ω l},SCe

Ａｌ

　

Ａ２

Ａ３

Figure -3:The condensation set C. of A6 with respect to the IFS {R2,
cor), the attractor of the IFS with condensation.

Take E= (Il2)", n = 1, 2, ... .

Table to calculate ,q(A,o).

″ 87 鶴

“

υ

1 1/2 2=1× 2=20×2

2 1/4 8=2x4=2× 22

つ
Ｊ 1/8 32=4× 8=22×23

4 1/16 128 = 8x 16 = 23x2a

5 1/32 512-16x32-2ax2s

n (1/2)n 2・
~lx2n
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HenceDn(Ao)= Isq#ry = mut#fl = mT?;1,=,
By the box-counting theorem, we count

Table to calculate Sf,(C.).

nr (C"")= 1* 2+23 +2s +...+22"-1

z2w^ (c*) = 22 + 23 + ... + 22'*l

and upon subtracting equation(3)froln equation(4)to get:3鶴(C∞)=1
+2nJ.Henceズ C∞)=1+2n■ 。so DB(C∞)=1塾

h(鴫 (C∞))=

h」 =2
n→∞  nin(2)

Hence the dirnension ofthe condensation set C∞ ofAO with respect to

the IFS{R2;ω l}iS 2,and since DB(AO)=2,it follows that,DB(C∞ )=
DB(AO).

Example 4:Let{R2;ω l}bC an IFS,whcre col:ズ R2)__→ J【R2),be a

transfollllation defmed by:a)1(;)= :(l l)(;)'With contractivlty factor

r=1/2.Let AO∈ Я(R2),where AO is the Sierpinski t五 angle with vertices

at(1/2,0),(1,0)and(0,1/2)。

鵬
一‐ｎ２

３

　

４

430

″ ら 九r″

1 1/2 3=1+1× 2

2 1/4 H=1+1× 2+2× 4

3 1/8 43=1+1× 2+2×4+4× 8

4 1/16 171=1+1× 2+2×4+4× 8+8× 16

5 1/32 512=1+1× 2+2x4+4× 8+8× 16+16× 32

N (1/2)n
1+1× 2+2× 22+22×23+23×24+24×25+.… +

2n_1× 2n

From (1) we have Ds(Ao) = ≡ 1.58

"

・
）
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Now,we want to flnd the dimension of the condensation set C∞ Of A0

with respect to the IFS{R2;ω l}.Let C。 =Ao and by defmition 4,we
have:

Al=ω l(AO)。Cl=AO∪ Al=AO∪ ωl(AO).

A2=C01(Al)=ω 12](AO)。C2=AO∪ Al∪ A2=AO∪ ωl(AO)∪ ω
l劉 (AO)。

札 =ω l(A卜 1)=.¨ =ωlnl(AO)。Cn=AO∪ Al∪ A2∪ A3∪・…∪ An

=AO∪ ω l(A。)∪ d朗 (AO)∪ dコ (AO)∪

…∪d司 (AO)。

Taking n――→∞,so wC haVe Cn――→ C∞ ∈jくR2)and therefore C∞ is

the condensation set ofthe Sicrpinski t五angle AO with respect to the IFS

{R2,ω l}.

Lct εn=(1/2)n,n=1,2,¨ ..

Table to calculate ЛЪ(C∞ ).

″ ら 鶴r″

1 1/2 1+1=2

2 1/4 1+1+3=5

3 1/8 l+1+3+9=l+l+3+32=14
4 1/16 1+1+3+9+27=1+1+3+32+33=41

5 1/32 1+1+3+9+27+81=1+1+3+32+33+34=
122

N (1/2)n =1+1+3+32+33+.… +3n

鶴 (C∞)=1+1+3+32+.¨ +3n.… ..…………̈……………・・・・̈・・̈ ¨̈・・̈ …̈……̈ (5)

3九(C∞)=3+3+32+33+.… +3n+1.¨ ¨̈ .̈.¨ …̈……̈………………………̈ ¨̈・。(6)

and upon subtracting eqllation(5)■om equation(6)to get:2Л ttC∞)=1

+ 3n+1. Hence ,4(C∞ )= 
ザ

.Therefore, IDB(C∞ )=11露 l玉

l[∫号
二2 =

limttE墨圭」 ≡1.58。
n→∝ nlく 2)
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Hence the dimension ofthe condensation set C∞ of AO with respect

to the IFS

{R2;ω l}iS l.58,so,DB(C∞ )=DB(AO).

Example 5:Lct{R2;ω l}be an IFS,where ωl:R2__→ R2,be a

transforlnation defmcd by:co l(;) = :(l l)(;), With Contractivity

factor r=1/2.

Lct AO∈ ズ R2),whcre AO=Bl∪ B2,and Bl={は,ガ ∈R2:x=1,0≦
y≦ 1}・B2={(X,つ ∈R2:x=σ,0<y<σ }.By deJttLitiOn(4),we haVe

CO=AO=Bl∪ B2・

Al=ω l(AO)=ω (Bl∪ B2)=ω l(Bl)∪ ωl(B2)。

Where

ωl(Bl)={(X,y)∈ R2:x=1/2,0≦ y≦ 1/2}.ω l(B2)={は,y)C R2:x=
6/2,0<y,σ /2}.

Cl=AO∪ Al=AO∪ ωl(AO)。

A2=ω l(Al)=ωF(AO)=ω l(ω l(Bl)∪ ωl(B2))=ω l劉 (Bl)∪ ω12](B2)。

Where ωP(Bl)={(X,つ ∈R2:x=1/4,0≦ y≦ 1/4}.

ωF(B2)={(X,y)∈ R2:x=σ/4,0<y<σ/4}.

C2=AO∪ Al∪ A2=AO∪ ωl(AO)∪ ω
l勾 (AO).

An=ω l(A卜 1)=.… =ωln](AO)

=ωP(Bl∪ B2)=ωP(Bl)∪ ωP(B2)。WhCre ωP(Bl)={は ,つ ∈R2:x

=1/2n,0≦ y≦ 1/2n}.

ωln](B2)={(X,y)∈ R2:x=σ/2n,0<y<σ/2n}.

Cn=AO∪ Al∪ A2∪ A3∪ 。…∪ An

=AO∪ ωl(AO)∪ ω
l勾 (AO)∪ ω

lコ (AO)∪ 。…∪ ωin](AO)。

By theorem 3 we have lim Cn=C∞  ∈ 鋼〔R2),and C∞ iS the
n―ぅ∞

condensation set of Ao with respect to IFS{R2;ω l},See flgure… 4。 (we
take for example σ=3/4)

・
）

"

‐
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(0,0)

Figure -4:The condensation set C- of Ao = Br U 82 with respect to
the IFS { R2, or}.

By using the box counting theorem. From we have Ds(B,) = 1.

Now, to fmd De(Bz). Let:o = -ol + o2- + o3. + o4 +'2t' et'v - 2 Q)2 Q)3 Q)4

where oi € {0, 1}, for all i = 1,2,...; and we suppose that o =
(o1o2o3oa...)2, for example 314 - (l 1000...).

Table to calculate 56@z).

So, we have :Ds(Bz) = ,rrr 
ln(-9rr-(P'))

n-'@ ln(2" )

n ln(2)n-+@

Suppose In(o) = 2n-'or+2n-1ot+Ziloq+... + on.If all oi = 0, i=2,...,
n; then In(o) = 0, and therefore, we have:

″ e, = (1/2)" N,(B)

1 1/2 2

2 1/4 2+1+.C2=2x2- I +oz

3 1/8 212'- I +o2] - 1+ c3=22 + I + 2o2+6,

4 1/16
2[22 + I +2o2+ o:] - I + Gq=23 + I + 22o2+26.
+04

5 1/32
2[23 + I + 22az+ 2ot+ oa] - I * os =

24 + I + 23cz+ 22ot + 2oq- I * os

n (U2)" 2n-r + I +2"-2oz+2*3ot+2naoa* ... + on
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DB(B2)二
 Imh(2n_1+1) = 単mh(2n_1)= 1.<2)

Ifall σi=1,i=2,.… ,n;then

ln(σ)=2n_2+2‐
3+2n_4+.… +1.……………………………………………・(7)

21n(σ)=2卜
1+2n_2+2卜3+2n_4+.… +2.… .̈.¨ ・̈・・・̈・・̈・・̈………………。(8)

Now,upon subtracting(7)■om(8),giveS In(σ )=2卜
1-1.So

DB(B2)=limh(2n■ +1+2・・ -1)=1.Hence DB(B2)=1,fOr all cases.

Now,since AO=Bl∪ B2,then鶴(AO)=鶴(Bl)+卯1(B2)

=2n+2n_1+1+2n_2σ 2+2卜
3σ
3+

….+σn

fronl the following table:

Table to calculate鶴 (AO)=鶴 (Bl∪ B2)・

‐
 1′2 eo = Q/2)n 鶴

“

υデ鶴βL ψ‐βリ

1 1/2 2+1+1

2 1/4 22+2*l*o2
3 1/8 23+22+1+2o2*o3

4 1/16 24 +23 + 1+ 22o2+2o3-l oa

5 1/32 2s +24 + 1+ 23o2+22o3+2oa* o5

N (1/2)n 2n*2n-t + 1+ 2'-'or+2n-3ot+2n4oa*... +6n

DB(AO)=Hm ln(鴫 (AO))=lim ln(2n+2n■
+1+2n_2σ 2+2n_3σ 3+・…+σ n)

n→∞ h(2n)   n→∞         nh(2)
Let ln(σ)=2‐

2。
2+2卜

3σ
3+・ ¨+σn.

Ifall σi=0,i=2,3,… 。,n;then,DB(AO)=lim h(2n+2nJ+1)=1,
n→∞   nin(2)

and if for all σi=1,i=2,3,¨ 。,n;then,In(σ )=2n_2+2n_3+.… +2+1;
SO In(σ)=2卜

1-1

DB(AO)=1lmln(2n+2n■
+1+2n■ _1)=1.

"
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Hence DB(AO)=1,fOr all cases

.鶴(C∞)=Σグ+Σ2H+Σl+。2Σ 2・
2++.… +σn

i=l       i=l         i=l        i=2

=2・
+2_2+2n_1+n+on(2卜1-1)+。

3(2卜
2_1)+.¨ +σ2(2-

1)

=2n・
1+2n_3+n+σ

2(2r卜
1-1)+σ

3(2n_2_1)+.¨ +σn(2-1)

Lct ln(σ)=σ2(2卜
1-1)十

σ3(2卜
2_1)+。

…+σn(2-1)。

Ifall σi=0,i=2,3,… .,n;we obtain ЛЪ(C∞)=2n+1+2n_3+n

DB(C∞)=1雲生
吉缶お:12=腔電

h(2n.l+2n_3+n)=1

1fall σi=1,then ln(σ )=(2n_1_1)+(2n_2_1)+.… +1

=2n_1+2卜
2+。

¨_n+1.…
………...……………………・・・……………(9)   ●

21n(σ)=2n+2n_1+.“ -2n+2.……………………………………………・。(10)

Now,upon subtracting(9)■OIn(10),yields ln(0)=2n_n+1

So DB(C∞ )=彙mh(鴫 (C∞ ))=um h(2n+2_2)=1

Hence DB(C∞)=1,fOr all cases。 ¶herefore,the dimension of the

∞ndensation set C∞ of AO with respect to{R2;ω l}iS l.Thus,DB(A。 )=
DB(C∞)=1.

Theorem 4:The dimension of the condensation set C∞ of A。 ∈ ズ X)

with respect to the IFS{X;ω l}iS equalto the dimension ofAO。

Proo■ Let AO∈ ズ X)and has the dimension DB(AO)=lim ln(″ n(A。 )),

n→∞ ln(2n)            ヘ

and consider C∞ to be the condensation set ofAO,with respect to the IFS

IX;ω }.Let the dimension of C∞ おDIC⇒ =艶 1く鴫 (Cェ ))since AOお a

subset ofC∞ ,DB(AO)≦ DB(C∞
)。

Now,to collnt the dillllension of C∞ by using the box― collnting

theorenl,we take

ε = 1/2)n,n=0,1,… .

Ⅳ ε 鶴

“

υ 鶴r″

N (1/2)n 鶴 Σ鶴(A。 )

i=0
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Sn=卯6AO)+π lAO)+.… +πn(AO)

≦(n+1)lVn(AO),whCre:nら (AO)<卯1(AO)<.… <フ鴫(AO),

so that DB(C∞ )=hm ln(鴫 (C"))
n→∞  ln(2n)

h(Σ乳(A。))≦
  lim h((n+1)χn(AO))十=  lim 卜0

n→∽   ln(2n)             n→∞    nln(2)

趣→鵠券
≧=DB(AO)。

Hence DB(C∞ )≦ DB(AO)。 ThCrefOre we havc:DB(C∞)=DB(AO)。 ■
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ABSTRACT
In this paper we deflne a supercyclic sequence of operators and cyclic sequcnce of operators

and we provc some theorcms aboutthem。

INTRODUCTION
Let X be a Banach space and Let {T,l*r be a sequence of operators ( bounded

linear transformation) on X.
A vector x e X is called hypercyclic for {4, },.., if the set {f x},., is dense in X.

The sequence {7,\** is called hypercyclic if there is at least one vector

hypercyclic for {7, \*r (1) . We say that an operator T : X X is hypercyclic if
the sequence of its iterates {T'1,., is hypercyclic, (2).

Similarly, an operator T is said to be supercyclic if there exists a vector x e X
such that the set { 1T'x : )" e C,n e Nl is dense in X, (3). An operator T is said to

be cyclic if there exists a vector x e X such that the linear span of lT'x:n e N) is

dense in X, or equivalently {p(T)x: pis a polynomial} is dense in X, (4) . It is clear

that T is a hypercyclic operator if and only if lT'\,., is hypercyclic . Also T is
supercyclic if and only if {1,,7" } is hypercyclic where {ro}1.^.cN and

V'rlo.*'c'
Saavedra and Muller in (5) proved that if {7,\*u be a hypercyclic, then the set

of all hypercyclic vectors for {f },., is a Gr-set, where Go-set is a countable

intersection of open sets,(4) . Mustafa , A . N in (6) proved that {7, },.. has a

dense Gu-set of hypercyclic vectors if and only if for all non- empty open

subsets U,V of X there is n eN such that T,(U)aV*Q if and only if Yx,yeX
there is a sequence {x* }*., itr X, lnrl r.n in N such that rr -+ r, T,,xr -+ y if and only

if Vx, yex,e > 0 there is neN and there is zeX such that llr-rll<e and

llr,,-yll ...
Remark: We denote by ^B(x,e) the neighborhood of x of radius e
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1- SUPERCYCLIC SEQUENCES OF OPERATORS
Definition : Let X be a Banach space and Let {7,},.* be a sequence of operators

on X. Then {7,}*r is said to be supercyclic if there exists x e X such that

{aTnx;neN,aeC\ is norm dense in X, and such a vector x is called a
supercyclic vector for {{ },.r.
Remark: T is supercyclic if and only if {T"} is supercyclic, since T is supercyclic
ifand only if there is xe X such that {aT'x:ne N,aeC} is norm dense in X ifand
only if {T'\,.r is supercyclic.

Proposition 1: Let {7, },., be a supercyclic sequence of operators on the Banach

space X. Then the set of all supercyclic vectors for {4, } is a Gu - set .

Proof : Let {U,},.* be a countable base for the topology on X .The vector x is

supercyclic for {1, },., if and only if {aT,x :n e N,a e C} is norm dense in X if
and only if for all i 2 1 there is n e N,aeC such that aT,xeU, if and only if for

alli> I xeT,-'1Lr11 if andonlyif foralli > I xeUr,-'1Lg1 if andonlyif for
dnd

all i > l, xel)t1r,'flu,1 if and only if for all i > l, xen(,|]. Qr,'(*rD,
i'n d
d*o 

t o+0

therefore the set of all supercyclic vectors for {7, },., is l,y Yt-'@u)) .

Now, since f is a continuous function for each neN and [J,,i>l is open in X,

then T,-'1Bu,1 is open in X, therefore 
f,yYt'@u,)) 

is the intersection of a

countable union of open sets, then it is a Go - set

The following theorem gives a characterization of the density of the set of
supercyclic vectors for a sequence of operators {7,\*,
Proposition 2 zLet {7,\,., be a sequence of operators onthe Banach space X.
Then the following statements are equivalent:
7- {7, },., has a dense Gu - set of supercyclic vectors.

2-For every non-empty open sets U,V inX, there are n>Oand a non- zeto a eC
such that T,(aU)aV + 0.
3- For each x,yeX, there exist sequences{xo} in X, {ro\ in N, {ao} in
C,dr, + Ofor all k such that xk -) x and T,r(ao x) + y
4- For each x,yeX,e>0,there is neNandzeX , a non- zero aeC such that

ll,-xll<e and llr,@21-yll...
Proof : (l) )(2)

ウ
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Let U,V be a non--€mpty open subsets of X. By (l) there is a supercyclic vector x
for {7, },.rsuch that xe U , and since x is supercyclic vector for {f },.r, then

thereis ne N,o eC such that T,x eV, then T,(ax)eZ, thus T,(aU)nV *Q .

(2) -+ (3)

Let x,ye X ,Let Br = B(x,l),Bl = Bj,D,by (2) there is n, e N,d,, eC such that
T,,,(arBr)aBi*4, thenthereis xreBr.Suchthat [,,(arx,)eBi Now ,Letgr=B(x;,]),
B, = B(y,*) , by (2 ) there is n, e N ,a, eC such that 7,,(arBr) n 8,, *p then there is

xre B, such that T,,(arxr)e B', . .... and so on. Therefore we get sequences {x, } in

X such that xreBr Vf >l ,and lnr) inN, {ar} in

C suchthatT,,(a$t)e Bl forallk>1.
Hence ilr*-r1.1 and llr,,{oo*rr-rll.l .Then we get .rr -).x and T,,(arx*)+.y as

k+q
(3) -+ (l)

Let {U,},., beabasisforthetopologyonX.Forafixed n inNand a inC,Let
yex and x,eU,,then for all n e N there is a sequence {r,} in X, {ry} in N,

{oo\ in C such that x*)! and T,r(arxr)-)x,, therefore for all large k,

Tn,(arxr\e(J, ,hencexreTrtr*rr,, thenx. .l)r;'{!ru,) for all large k, and for

all n e N.
Therefore there is a subsequence tr'rl of 1x.) such that xi .p 4.' (gru,) and

x'r -+ y. Then U q;' (Fru,) is dense in X, and since T is continuous ,then
k

T;'(Bku) is open, , U r;'(prrJ) is open and by Bairs Category

theorem[5],0tUq;'(flrU,)) is dense in X, then from proposition (l) the set of all

supercyclic vectors for T is dense in X, then it is a dense Go - set .

(2) -+ (4)

Let x,y€X , and Let B(x,e)=(J,B(y,e)=Y,then U,V are non- empty open subsets

ofX. Thus by (2) there is neN,aeCtT,(aU)r-.V *Q,thenthere is zeU suchthat
T,(az)eV andhence llr-rll <e, llT,1a4-yll<e.
@) -+ (2)

Let U,V be non- empty open subsets of X, then there is xeLt,yeV .Let e > 0 by (4)
there is ne N,ze X, such that llz-xll<e,andllT,@z)-/l< e then z eU,T,(az)ey and

hence
T,(aU)r:V*0.
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' 2-cYCLtc sEeuENCEs oF oPERAToRs
Definition : Let {7,},., be a sequence of operators on Banach space X, then {7,}

is said to be cyclic if there is xe X such that the linear span of {T,x,Trx,Trx.....} is

dense in X, and such a vector x is called a cyclic vector for {{},.r.
Remark : The operator T is cyclic if and only if there is xeX such that the linear
span of {x,Tx,T2x,.....} is dense in X if and only if {7'} is cyclic sequence.

Notice that every hypercyclic sequence of operators is supercyclic sequence and
then it is cyclic sequences.
Proposition 1: The set of all cyclic vectors for {7,) is a G, - set .

Proof : Let {U,\,.* be a countable base for a topological on X. The vector x is

cyclic for {4 } if and only if the (linear span of14 x,Trx,Trx,...} ) = s is
dense in X if and only if there is an element sx in S such that sx in (J, for all i if

- and only if xes-'1u,y if and only if xe[Js-'1u,) if and only if ,. n Ur-'(u,)l'rir

S ince (J 
, open for all i and s continuous , s-' 1[J ,1open ,l) s-' (J ,) open then

[l(Ur-'tu,)) is a countable intersection of open set then it is a ou - rr, .

Remark: Inthefowloing proposition Letthe ( linearspanof ( Tr, T2,...) ): S

Proposition2:Let {T,l be a sequence of operators on the Banach space X, then the

following are equivalent :

1) {4} has a dense set of cyclic vectors.

2) For any pair of non- empty open sets W ,V there exists &n se S such that
s(W)r:V + fi
3) For each x,yeX , there exist sequences {xo}r., in X and {so} in S such that

xk ) x and soxo -+y
t

4) For each x,yeX and each neighborhood W for zero in X, there is zeX such

that z-xeWand sz-yeW were s e S

Proof: (l) -+ (2)

Let w ,v be non-empty open subsets of X then |(Ur-'tu,)) is the set of all cyclic

vectors for {7,\,., ( see proposition (l)) , then 
' 
l,V"-',U,)) 

is dense in X ( by

(1)),thus 
Vr-',r,, 

is dense in X for all neN

Now assume that for each se S ,s(W)aV = O,then lv as-t(V1= Q ,but V =UU,e{U,1,.*
Therefore W)s-'((J,)=0,W)lws-'(U) l=0 which is a contradiction with the

density of U s-'(U,) .

t 
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(2) -+ (3)

Let x,yeX ,Let Br=B(x,l) and B't=B(y,l) ,by (2)
there is sreS such that sr(Br)fi4*l ,then there is xreBr.suchthat s,4eBi .

Now ,Let B, = B(x,l/2), B'z = B(y,ll2) ,by (2)there is s, eS such that sr(Br)flB'r* 0

,then there is x, e B, such that srx, e B' . . . and so on.

Thereforewegetsequences {x*} inX, xreBr forallk> l and {sr} in S suchthat

xk + x and srxr + y as ,t +.o
(3) -+ (l)

Let {(/,},.* be a basis for the topology on X.
We want to prove that ntur-'(U,)l is dense in X.

Forafixedi,Let yex and x,cU,,by(3) thereissequenc€S {x*} in X and {s.} in
S such that xr,)! and srxr+x, therefore for all large K, s*(r*) e[J,,xr€sr-' (U,)

then x*e [_,fs*-'1u,1 for all large (, therefore there is a subsequence {rl} of
s1 eS

{x}such that x're lJs*-'1u,;and x', + y Then Ur*-'(u,) is dense in X, and since
s1 eS 11 eS

so is continuous thus s;'(U,) is open, then 0t Ur-'tu,)l is dense in X ( from Baire

Category theorem).
Then the set of all cyclic vectors for {4},., dense in X (from proposition (l)
(3) -+ (a)

Let x,yeX and W be a neighborhood of zero in X, by (3) there is sequences {r,,}

inX, {s,}inS suchthat x,-+x ands,x,+y.Let e >0thenthereisk >0suchthat

llrr -rll (6 and llr*r* - /l<e forall rt> / ,thus, since W is a neighborhood of zero,

thereis /eN suchthat xt-xeW andsr Xr -y € W .Henceweget z-xeW and rt

sF-!eW by taking z=x(
(4) -+ (3)

Let x,yeX ,Br= B(0,1) , by (4) there is x,€X,.s, eSsuch that .r, -xeB, and

srxr- leBr Let Br=B(0,1 l\ by (4) there is xreX,sreS such that x, -xeB, and

szxz-leBz .... and so on. Then we get sequences {x*} in X, {"*} in S such that

xr-xeB* and s*rr- leBr for all k Then, llro -rll.1lk, and llt*r* - ll<tttc,
and
Hence x* ) x and skxk -+ y os k + q.
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ABSTRACT
The objective of this paper to study the measure of noncompactness and obtain a fixed

point theorem for k-set contractive mapping of Banach space. Our results are new and

reprsents a signitfiant improvement of previously known rtsults' Some special cases are

discussed.

INTRODUTION AND PRELIMINARY DEFINITIONS
Fixed point theorem have been a major theoretical toll in the fields of

differential equations, topology, economics, game theory, dynamics, optical

control and functional analysis. Moreover the usefulness of the concept for
applications for computing fixed point.

Historically, Darbo ( I ), was the first to show the special case of k-set

contractive mapping 0<&<1, defined on a nonempty closed bounded convex

subset ofa Banach space has a fixed point. As well as, Sadovskii (2), was prove

that every condensing mapping defined on a nonempty closed bounded convex

subset of a Banach space has a fixed point. And Jimene (3), was show a fixed
point theorem for condensing mapping under a new condition. Later, Neela (4),

was show a fixed point theorem for a condensing mapping defined on a closed

convex subset ofa Banach space under various boundary conditions'

Throughout this paper X will be a Banach space, C is a nonempty closed

bounded convex subset of X and T:C_-C is k- set contractive mapping. We begin

with following known:
In section two of this paper we prove a fixed point theorem for a k-set contractive

mapping (*>0) which defined on a closed bounded convex subset ofa Banach

space and then we prove another one for the sum of two mappings, where the

first one is compact mapping and the second is k- set contractive mapping. Also,

section three, includes a theorem for k-set contractive mapping defined on a
closed convex subset of a Banach space under various boundary conditions. The

following theorem is given in (4),
Let X be a Banach space, C convex subset of X, U an open subset of C and

peU. Suppose lhat T:O -+C is a continuous compact map' Then

i. T has a fixed point in Uor
ii. there is uedU(boundaryofUinC)and 2€(0.1)with u= )"r(u)+(l-i)p.
In this section also we prove the above theorem in which U need not be boundary

and T is k-set contractive mapping. We also replace the above boundary

condition by other equivalent condition to prove the same result. In section four
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of this paper we exam the behavior of k-set contractive mapping defined on

a (tt . close ball of radius s and center 0) with values in real Hilbert space X. In
particular we prove Leray- Schauder(5, p.245), type for k-set contractive
mapping.
Now, we introduce our notations and definitions:
Definition 1.1. (6) Let C be a bounded subset of a metric space X Define the
measure of non compactness a[C]of C by

afCl:inf { r r 0: C can be covered by finitely many sets of diameter < e }
Proposition 1.1. (6) Let X be a Banach space. Then for all bounded subsets A,
A1, ..., A, andB of X we have the following results.

i- ulAl= 0 if and only if 7 is compact where 7 is closure of A
ii- atAl< dlBl whenever A c. B

iii- a[A+ B] < alAl+ a[B]
iv- alA)= o[4

"- "19,.,1,1 = 'u*{ot l),"',all,l\
vi-alA)=a[co(A))=a1co1,<l1where co(A) is closed convex hall of A
Definition 1.2. (3) Let r ; x -+ x be a continuous mapping of a Banach space X.
For all Ac x with A bounded set
i. If a[@)]< kalA), 0 < k <1, then T is a k-set contraction mapping.
ii.If a[@))<alA], for all dlAl> 0, then T is condensing mapping.
iii.If alT(A))<kalAl, k>0, dlAl> 0 then T is a k-set contractive mapping
(i.e.,alT(A)l<kalAl, for all k>o, afAl> 0 and atr/\= afAl,if alAl=0).
Obviously, every k-set contraction with o<k<l is k-set contractive and thus,

every condensing is k-set contractive.
Definition 1.3.(5, p.756) A subset C of a topological space X is called a
relatively compact if C is compact.
Definition 1.4.(3) Let X and Y be Banach spaces. A mapping T:x -+r is called
compact if and only if T is continuous and T maps of bounded set into relatively
compact set.

Definition 1.5. (6) Let (X, d) be a metric space with CcX. A mapping
T:C -+ X is nonexpansive if T satisfies

d(T(x), T(y))< d(x, y) for all x,y eC
We remark that a nonexpansive map is also a 1- set contractive.

MAIN RESULT
Theorem 2.1. Let C be a nonempty closed bounded convex subset of a Banach
space X, T:C -+C is a k-set contractive mapping (ft>0). Then T has a fixed point
in C.
Proof: The proof is based on the following simple idea construct a subset B of C
which is mapping into itself by T in such a way that the Schauder's fixed point

鬱
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theorem can be applied to restriction T. B -+ B . The resulting fixed point a

trivially a fixed point of the original mapping T:C -+C .

Choose a point m €Cand let I denoted the system of all closed convex subset K
of C for which z e /( and T(K)cK. Also set

s =;{r(Bt-,1{,n}}.B:n1(,
K.Z

Z *a since Cel
meK 1$ all ,Kel

y eT(B) -+1x e B s.t. ), = 7(r)

=, efl*., /.

+xeK for all rel
= y =T(x) eT(K)c K
+yeK forall ref
=t e)r.r* =a

Since n € B and T(B)cB, implies {r(Bl-l{,r} } c B, then

(C subset of C with meC and T(C)cC ). And B+O since

,^. n (, i.e., meB. As well as T(B)cB because: let
K.L

s=-{rtalU{r}}ca.
so that, ScB.This implies that f($cf(B)c.S,so that Sel , and hence BcS.

Then I(B)cS, implies that T(B)cB. By (i), (v) and (vi) in proposition(l.l)

implies that a[B] = a15l = alr(s)]. Since T is k-set contractive, it follows that

alBl--0,impliesalT(B)l=o,ic.,76compact, T(B) is relatively compact.

Obviously B is also convex. Thus the Schauder's fixed point for the mapping

T:B -+ B. L
Corollary 2.1.[1. Dorbo Th.] Let C be a nonempty closed bounded convex

subset ofa Banach space X and TtC -+C is k-set contraction mapping (0<t<l).
Then T has a fixed point.
Corollary 2.2.[2. Sadovskii Th.l Let C be a nonempty closed bounded convex
subset of a Banach space X and T tc )c is condensing mapping. Then T has a

fixed point.
Propsition 2.1. Let X be a Banach space, C be a nonempty subset of X and

T :C -+ C be a compact mapping. Then T is k- set contractive mapping (,t > 0 ).
Proof: Let A be a bounded subset of C. Since T compact mapping. We have

ulT(A)l=0. Therefore we get dlT(A)l=o<ka[A),k>0 for all bounded set AcC.
Thus, T is k- set contractive mapping. A

Corollary 2.3.[5. Schauder's Th., p.561 Let C be a nonempty closed bounded

convex subset of a Banach space X and T:c -+C is a compact mapping. Then T
has a fixed point.

Theorem 2.2. Let C be a nonempty closed bounded convex subset of a Banach

space X and T:C -+ X is given by r =r,+t and have the property r4p)c.C .If rl
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is k- set contractive mapping (k>0) and r,
fixed point in C.
Proof: Let A bounded subset of C, then

a[(A)]= al(T,+Tr)Al

= dlTt(A)+Tr(A))

< dlTr(A)l+ alTr(A))

Eman

is compact mapping, then T has a

Since r, is compact (maps bounded sets to a relatively compact set).We have

alT(A))= 0. Therefore we get,

a[(A)]<alT,(A)l<kalAf,k>0. which implies that T is k- set contractive

mapping. Hence by Theorem (2.1), we have T has a fixed point in C. A

Corollary 2.4. (5. Theorem 11.8, p.501) Let C be a nonempty closed bounded
convex subset of a Banach space X and T,S:C +X have the property T(C)cC.
If T k- set contraction mapping (0 < fr < 1) and S is compact mapping, then T*S
has a fixed point in C.
3.FIXED POINT RESULTS FOR K.SET CONTRACTIVE MAPPING
Theorem 3.1. Let X be a Banach space, C a nonempty closed convex subset of
X, U an open subset of C and peu. Suppose T:O-+Cis k-set contractive
mapping (r>0) with r1D;is bounded set in C and Tluu=p. Then T has a fixed
point in D.
Proof: Define a map N:C-+C by

lp, if x eC\O

Now N:C+C is bounded in C as r(O) is bounded in C. To show N is k- set

contractive map, let A be a bounded subset of C with
N(A) crl7),tyUtpt

We have that
atN(A)l <ag1ile11

<a[(A)]
<kalA), k > 0

Therefore N:C+C is k- set contractive mapping. Hence by Theorem (2.1), there
exists an x€C with x:N(x). In fact xeU since p€U and therefore x:N(x):T(x),
i.e., T has a fixed point in C. a
Corollary 3.1.(4. Theorem 2.1) Let X be a Banach space, C a closed convex
subset of X, U an open subset of C and peu. Suppose T:U-+Cis condensing

mapping with r(D) is bounded set in C and T lu,,=p. Then T has a fixed point in
n.
Theorem 3.2. Let X be a Banach space, C a nonempty closed convex subset of
X, U an open subset of C and peu. Suppose T:O-+Cis k- set contractive

mapping (k>0) with r1-; is bounded set in C. Then either:

i. T has a fixed point in D or

,

‐

-



AL- Mustansiriya J. Sci Vol. 21, No 5, 2010

ii.there is a ue 0U and 2 e (0,1) with a =.lT(u)+(l-,1)p .

Proof: Suppose (i) does not hold and T has no fixed pint on dU (otherwise we are
finished). Then u * trT(u)+(l-,1)p for ue OU and 2 e(0,1) .

Consider
B:{ , eO :x: tT(x) + (l - t1p for some r e tQ 1l } .

Since peu, B*2. Also the continuity of T implies that B is closed. And
Blou=a, hence by Urusohn's lemma, there exists a continuous map

trt:O +[0,1] with F@)=l and p(OU)=0.

Let

I tt})r})+(t- 1t(x))p, if x eO
1v("r) - { _

[p, if x eC\A
Now it is clear that N:C-+C is continuous mapping and N(C) is bounded in C
asrl-; is

bounded in C. To show N is k- set contractive mapping, let A be a bounded ''
subset of C with

N(A)Eit ruff zU {p}
We have that

atN(A)l < d[r fu I e>l

<alT(A))
<kalA), k > 0

Therefore N:C +C is k- set contractive mapping. Hence by Theorem (2.1), there

exists an ycc with y:N(y). But N(y):p, if ye c\Dand so yeO. Thus
y = N(y) = p(y)T(y)+(r- p(y\)p.

It follows that yeB. Since p(B)=1, we Eet p(y)=l.This implies that y:T(y).i.e.,
T has a fixed point in C. A

Corollary 3.2.(7. Theorem 5.1, p.4E) Let X be a Banach space, C a nonempty

closed convex subset of X, U an open subset of C and p eU. Suppose T :O -+C is

compact.Then either:
i. T has a fixed point in D or
ii.there is a ue OU and ).e(0,1) with a = LT(u)+(l- l)p.
4.THE BEHAVTOR OF K-SET CONTRACTM IN 4

We now examine the behavior of k- set contractive mapping defined on 4
(the close ball of radius s and center 0) with values in Banach space X. In
particular we prove nonlinear alternatives of Leray- Schauderfl, p.245], type for
k- set contractive mappings.
Theorem 4.l.Let X be a Banach space and 4={xex:llrll<s} with *0. Then

each k- set contractive mapping (k>0) r, n, --+ X has at least one of the following
two properties:

i. The set of fixed point of T in {is nonempty,

ii.there is a .B e aa, and )"e(0,1) with B=2?"(B).holds.
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Proo■ Deflne a retraction mapping r:χ →a by:

For any subset A ofX

″(ン4)=11所

ι百 ;α
l:|:|

ris k¨ set contractive,because fbr any bounded subset A of β、,

√α[И ]≦ S

・ √満d,

As result ro r:a→ 鳥 is k― set contractive because,for any bounded subset A of

a,
α[(rOr)И]=α [″ (r(И ))]

"                         
くたα[/(И )]<た

2α
[И ], た

2>O andた 2 conStant.

Therefore ror is k…  set contractive mapping on a nonempty closed convex

bounded subset a OfBanach space X.By theorem(2。 1),the set of flxed point of

T in a is nonempty,ioe。 ,there exists set of flxed point of T in a Say B with

rOr(B)=B,then r(r(3))=B.If r(3)⊆ 几,sO that B=r(『 (3))=r(3)and T has a

flxed point,that is(i)OCCurs.

If does not belong to ,s then B=r(7(3))=Sα
[r(3)]=え

7(3)With え=α
[r(3)]<1'

ioe。 ,B=λ7(3).That iS,(ii)oCCurs,since B⊆ ∂ム・ △

It is easy to put condition on T to guarantee that the second possibility(五)in
the previous theorenl does not occur:

Theorem 4.2。 Let X be a Banach space and r:a→ χ bek… set contractive

mapping(k>0)。 SuppOse for all bounded subset A of a One of the following

.          condition hold:

i.α [r(И)]≦ α[И ]

五.α[r(И)]≦ α[И ―r(И )]

ili.(α[r(И)])2≦ (α[И ])2_(α [И ―r(И)])2.

Then the set offlxed point ofT in JttiS nOnernpty.

Proo■ If T has no a flxed point,then by theorern(4.1),there exists a И⊆∂鳥 and
λ∈(0,1)With И=えr(И

)。 (In particular T(A)≠ 0)and
io α[r(/)]≦ α[И]=α [えr(И)]=|え lα[r(И )],

Since λ<1.Then this is a contradiction.

五.α[r(И)]≦ α[И ―r(И )]

=αレr(И)_r(И )]

=α
[(え -1)r(И )]

=ト ー列可ЩИ刀

Since λ-1<1.Then this is a contradiction.
‐
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i五。(α [И ])2_(α [И ―r(И)])2=(α [ぇr(И)])2_(α [ぇr(/)― r(И )])2

=(α [えr(И)])2_(α [(え -1)7(И )])2

=ぇ 2(α
[r(/)])2_(ぇ

_1)2(α
[r(И )])2

=(ス
2_ぇ 2+2え

-1)(α [7(/)])2

=(2え -1)(α [r(И )])2

ShCeOF“Ю
2≦

し[刈メーoM―賓ИD2, ぬen OFttD2≦ pぇ _1。 F(Иが ・

Therefore12え -11≧ 1・ Then this is a contradiction.△
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"a 
i-,js" f-ijll 4$L c.,rK lill.ii j li! _.hq

u*E-ll i-lls- ljll eiLll d.ljls lr! L+ dllr Jl i.il--b)L .6i.i Jd. 4+lsLiill 46L cds lrlLii J l3l J:l u"LiJl uG i*J.
o-o i-.,IS- t.i,iJl4:GL d-ttS lilLii J li! _*..tA LJ*liJl;ii 4+J,i*ll ;a;.r,Ul J-U,ll .p +;a-:i" ji. 4E. e.+4 U g..Jl

.6J1.SJJ eiL

we give new characterizations "rf::IH.SIru". modules. we study the direct sums
of (quasi-)Baer modules and we give a sufficient condition under which the direct sums of
(quasi-)Baer modules has the (quasi-)Baer property. Also we extended some results from the
rings theory to the modules theory. We study the endomorphism ring of Baer and quasi-Baer
modules and we show that iIf M is a quasi-injective R-module . Then MisBaer iff S: Endp(M)
is Von Neumann regular ring. Also we show that if M is an R-module whose endomorphism
ring S : Endn(M is extending, then Mis Baer iff S is right nonsingular ring. As another we show
that if M is an R-module such that S : Endp(I4) has no infinite set of non-zero orthogonal
idempotents. Then M is Baer iff S is right Rickart ring.
Keywords : Baer and quasi-Baer modules and rings.

INTRODUCTION AND SOME DEFINITIONS
Throughout this paper, R will denote an associative ring with identity, The

modules are unital right modules and denoted by M and its endomorphism ring
by S: Endp(A4).In (l) Kaplansky introduced Baer rings (i.e., rings in which the
right annihilator of every nonempty subset is generated (as a right ideal) by an
idempotent) to abstract various properties of rings of operators on Hilbert spaces.
In (2), Clark introduced quasi-Baer rings (i.e., rings in which the right annihilator
of every right ideal is generated (as a right ideal) by an idempotent. which are
generalizations of Baer rings and used them to characteize a finite dimensional
twisted matrix units semigroup algebra over an algebraically closed field. The
study of Baer and quasi-Baer rings has its roots in functional analysis. In (3),
Those two definitions generalize to the module theoretical setting by C. S.

Roman as following : A right R-module M is called a (quasi-)Baer module if for
each left (two sided) ideal 1 of S : Endp(A4), rilD : eM for e' : , eS.
Equivalently, for each submodule ( fully invariant submodule) N of M, /5(1V) : S
e for "' 

: 
" e S. A module is said to have the summand intersection property

(SIP) if the intersection of any two direct summands of M is a direct summand.
A module is said to have the strong summand intersection property (SSIP) if the
intersection of any family of direct summands of M is a direct summand(4). A
module M is called monoform, if for each non-zero submodule N of M and
nonzero R-homomorphism a : N -) M, a is monomolphism. Equivalently, for
each non-zero submodule N of M is rational,(i.e. V x,! e M, x # 0, there is (0 l) r
e R such that xr I 0 and yr e N ) (5). A module M is called fully stable, if for
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each submodule Ⅳ of ν and R‐hOmomorphism α:Ⅳ → 」И α∩り⊆Ⅳ (6)。 A
module“r is called abelian if an idempOtent endomorphisms are central(ioe。

,

commute with any endomorphism)(3)。 A module Lfis called a cogenerator,if

for any R― modde И,0=∩ ψc肋牲(4ν )ル
″¢ (7)。 A moduL ν お cJkd quasト

itteCtiVeifeverysubmoduleⅣ ofν andhOmomorphism/:Ⅳ →ν there exists a

homomorphism g:九イ→ν such that gⅣ =メ  ioe.,I″)=ズ″)∀″∈Ⅳ(8).A
submodule Ar of a module■ イis caned closed in iイ if it has no proper essential

extension in iイ (8)。 A module■イis caned extending if every submodule ofiイ is

essential in a direct sunlinand(or,equivalently,cach closed submodule ofiイ is a

direct summand)(8)。 A module“ris Quasi Dedekind if for each nonzero R‐

endomorphism ofルイis a monomorphism(9)。 An idempotent θ∈R is called le食

(reSpectively,right)SemicentraHfχ θ=αθ(reSpectively,α =αθ),fOr all χ∈R.

The set of an le食 (reSpectively, right )sernicentral of R dented by s(R)

(reSpectively, s(R))(10)。 A ring R is called right (reSpectively le食 )

semihereditary if every flnitely generated right(reSpect市 ely left)ideal of R is

pr●eCt市e(8).A ring R is called right(reSpect市 ely left)Rickart if every cyclic

right (respeCtiVely left) idea1 0f R is pr● ectiVe .Equivalently, the
right(respeCt市 ely left)annihilator of any element of R is a generated as a right

(reSpect市 ely left)ideal by an idempotent ofR(8)。 An element″ ∈ルris called a

singular element ofル r if the right ideal″R(″ )iS essential in RR.The set of all

singular element of iイ denoted by Z(1イ ). 重R iS Caned a nonsingular(resp.
singular)mOdule if Z(」 И)=0(respo Z(」И)=LO.In particular,R is called right
nonsingular if Z(RR)= 0。 Lett nonsingular ring are deflned similarly, and

``nonsingular ring" shan inean a ring that is both right and left nonsingular(8).

Findし ,Ⅳ≦ν means Ⅳ麓asubmodub ofν ;Ⅳピν means Ⅳ eヽssentiJ h z

Ⅳゴν means Ⅳ cヽbsed h払 Ⅳダν means Ⅳ dヽrectsummand ofz Ⅳ(

ν means Ⅳ is fully invariant submodule of ν(1.e.∀ α∈E″
`ば

り ,α(Ao⊆ Ⅳ);

Ⅳ(ちにwhere#stands,respectively,for e,c and o means Ⅳ is hlly invariant

and essential,closed and respectively direct surFmand OfM、

1。 BAER MODULES
Firstly,we start with the following result.

Theorem(1。 1):И′R―″ο励ル ν お 3aθ″′ルr θαθカカ″ウ ルリλ∈Иグ
θ″あ″ο′?力Js″sグZ″あθrθ И bθ α″レdθχ sθち∩λ∈′ィκθ″仁り≦

°ν .

Praa/。 G市en ttris Baer and let{al}λ ∈И be a family of endomorphisms of払
where И be an index seto Let r be the leftideal of S=E′ グR(ルのgenerated by the

famiけ {α勝ぇ∈И,ShCe νおBaer then均ズのグ M shce each αぇ∈ムthen薇の≦
rX鉤)=κθ″(Q),thuS rxの ⊆ ∩λ∈И κθ″(的),Now if″ ∈∩λ∈′1逢″(α′)then
αλ(″)=O fOr each λ∈И,if θ∈r implies θ=ΣたlS′c Where鞠∈ S and α′∈

{αλ}λ∈И,fOr each′ =1,… ,″,then a″ )=al.′ s,α ,(″ )=ユ
|_′

S,(0)=O implies

“
∈r鵡,Then we have rxの = ∩ぇ∈И ttυ″←り):ゞ ν o Conversely:Letr be a

left ideal ofS,then″ xの =∩α∈′κθ″(α )。 By hypothesis,″ 」ズの≦°」И

451



‐

AL- Mustansiriya J. Sci Vol.21,No5,2010

The following theorem which appears in (3), it Is a useful characterization of
Baer modules based on SSIP.
Theorem (1.2)(3),Proposition 2.1.4, P.101 : A module M is Baer if and only if M
has the strong summand intersection properQ and Ker(@ .n M, V p e S.

It's well known that if an R-module M has a direct summand say A then for
each R-homomorphism from A to M can be extended to an R-endomorphism of
M by putting the image of the complement of A is zero and by using this fact we
can generalization Theorem(l.1) and Theorem(1.2) to the following Proposition :

Proposition (1.3) z An R-module M is Baenff ft, each family {a}pt of
endomorphisms of M, where I be an index set, and for each R-homomorphism f:
O t.,r Ker(a) -, M, Kerf a@ M. In other word we can say that Mp is Baerufffo,
each family {A}rcu of direct summands of M, where I be an index set, and for
each R-homomorphism -f : )t".uAt -+ M, Kerf <@ M and Ker(rp) * M, V p e S.

Proof. Since M isBaer, then by Theorem(l.1), ) t.,r Ker(a) .* M, then there is
a submodule.B of M such that M: n 167 Ker(ar) oB. Since/can be extendedf '

: M-+ Mby putting/(B) : 0, again M isBaer then Kerf ' <@ M.It's easy to show

that Kerf ' : Ked @,B.Then we have Kerf a@ Kerf ' .n M, implies that Kerf <@ M.
Conversely, let {o^}^.,1be a family of endomorphisms of M, where lbe an index
set, define.f :)rc1 Ker(a) -+M define byl@) :0 V x e lplKer(a),by
hypothesi s Kerf : Ot.,r Ker(a1) S@ M, then by Theorem( l.l), M is Baer.

We define the following relative properly of Baer modules.
Definition (1.a) : Let M be an R-module and let N be a submodule of M, M is
called N-Baer or M is Baer module relative to N, if for each subset 1 of
Homp(M,ll), r^,(I) 

=@ 
M.

Proposition (1.5) z For any R-module M, the following statements are
equivalent:

1) M is Baer .

2) Any two direct summands A and B with B < A, then A is B-Baer.
3) M is Baer module relative to any direct summand of itself .

Proof (1)= (2) Let I be a subset of Homp(A,B), since A and B are direct
summands of Mthen there are asubmodules C and D of Msuch that M : A @ C
: B @ D, now consider rg and Tp dra the projection maps onto C and D
respectively, since for each a € I, d, can be extended to ri by putting d(Q :0,
since Mis Baer then by Theorem(l.1) we have Kerttg O Kerxp O( Ooer Kerd,) :
A) B O (loer Kerd)<* M where Kerng:AandKerxp:,B. SinceKera:
C@Kera. By the help of modular law we have A O Kera: A a C + A a Kera
: Kera, then B O (0,er Kera) : B O A a (O,e1 Kerd) <o M.But rs(I) : B I
(Ooe lKera). Thus ry(I) 

=@ 
M.

(2) + (3) = (l) It's clear.
Proposition (1.6) : An R-module M is Baeuff fo, any two direct summands A

and B of M andfor each subset I of Homp(A,B), r{I) :@ M.
Proof. Since I is direct summand of M, then there is a submodule C of M such

that M : A@ C, since for each a e I, a, can be extended to d by putting d(C) : 0,

now consider rs be the projection map onto C, since M is Baer then by

一
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Theorem(l.1) and by the similar way of the proof of Proposition(1.5) we have
re(I):OaerKera:AO ( Ooe rKerd,) :Kerxg O ( O,. 1Kerd.)* U.
Conversely,putA:B:M.
Corollary (1.7) : Let M be a Baer R-module . Any decomposition M: @,.,A ond
any subset I of Homp(Ai, A), ,n,0 ! ,q,.

Corollary (1.8) : Let M be a Baer R-module . Any decomposition M: @,.,A and
any R-homomorphism a : Aia Ai, Kera S* A, .

Proposition (1.9) z Let M be a fully stable R-module. The following statements
are equivolent :

1) M is monoform.
2) Each non zero submodule of M is indecomposable Baer.
3) Each non zero submodule of M is Quasi Dedekind.

Proof. (l)+(2) Consider a non-zero R-homomorphism a :N + N, where 0 + NS
M, since M is monoform then a is monomorphism, by (3) ,Theorem 2.3.5 l, N is
indecomposable Baer.
(2)+ (l) Let a: N +Mbe a non-zero R-homomorphism, since Mis fully stable,
thena(M) c N,thus a: N -+N. ButM isBaer thenKera f lf, whileNis
indecomposable and a 10, thus Kera:0.
(2)o (3) By (3) ,Theorem 2.3.51.

Proposition (1.10) : Let M be an abelian R-module, then M is Baer ,ff.fo, each N
<M, there is e2 : e eS:Endp(M) such that N c.(t-e)M and l5(N) n Sg-r1 : O.

Proof. Since MisBaerthere ise2: e e Ssuchthat(M):Se, thus N c
rlKM)) : (l-e)Mand (M)n S(l-e) :Se O S(/-e):Se(l-e) :0.
Conversely, let N SM, by hypothesis there is e2 : e e S such that NS!-e)M and,

(Dns(l-e) :0, since eN c e(l-e)M:0, thus Se c K1f), now let a e gQ'[,
since (1-e) is central then (l-e) a: d, (l-e)e /(/OnS(l-e):0, implies d,: a e
e Se, thus (M) : Se and hence Mis Baer .

Proposition (1.11) z Let M be an abelian and neotherian R-module, then M is
Baerufffo, each me M, ls(m) = Sefor some e 

2 : e eS.
ProoJi, Let // S M, since M is neotherian then there ?ta tt1, nt2,...,ntn e N such

that N : Z:=,ffi,R , by hypothesis there arrt- €;' - ,, eS such that tdm) : Sei for

each i:1,..., n,then we have /s(M): lt{Zi_,^,R): |;i,trg,n): ffi=,tr1m,1:

|=,sq. Now M is abelian then each e; is central, so e : €r €2... e, is

idempotent and (1f) : 0-,Se : S€, thus Mis Baer. The other direction is trivial.

The following lemma which appears as an exercise in (7), we give its proof.
Lemma (1.12): If M is a cogenerator R-module and S : Endp(lQ, thenfor each
A<M, A: ry(ls(A)).
Proof, It is clear that A c 4a{l{,A)), now let m c A , since M is a cogenerator
thenA:)o.uo,^rutt,r,r)K€rd, thenthere is a,: Mf A +Msuch that a,(m + A)+0,
now let tr: M + MIA be the nafural epimorphism then a,{A):0, thus dorc e
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ls(A), but a,rdm) : a" (m + A) I 0, then m e rfil{,A)), then r1a{$,A)) c. A.

Therefore A : ry(l{,A)).
Proposition (1.13) z If M is a cogenerator R-module, then M is Baer iff M is
semisimple.
ProoJi, Let A < M then (l) is left ideal of S : Endp(L/), since M is Baer then

rya($,A) <o M, since M is a cogenerator then by Lemma(l.12) we have that A :
ru(H,A)) a@M. Thus Mis semisimple. The other direction is trivial.

In the following proposition we give a characterization of semisimple
modules in terms of Baer modules.
Proposition (1.14) z Let M be an R-module and s : Endp(a[), then M is
semisimple iff M is Baer and A : ry(g,A)) V A < M .

Proof, Let M be a semisimple module, it is enough to show that A : rfi$A))
V A <M. Since M is semisimple then A is a direct summand of M,there is an
idempotent eeS:Endp(lt4)such that A:eM,sor1dg,A)):ry(l{eltl)):rfiS(l-e)):
eM:A.The complete of the proof is similar to proof of proposition(1.13).

2. DIRECT SUMMANDS AND DIRECT SUMS OF BAER MODULES
A natural question about any algebraic structure is whether inherited by direct

sums or direct summands. The following first result was proved in [3] and shows
that direct summands of a Baer module inherit the properfy.
Theorem (2.1)(3), Theorem 3.3.1, P. l7l: Let M be a Baer module. Then every
direct summand N of M is also a Baer module.
corollary Q.2)(3),corollary 2.3.2, Page l7l z Let R be a Baer ring, and let e2 :
e e R be any idempotent of R. Then M: eR is an R-module which is Baer.

Corollary(2.2) provides rich source of examples of Baer modules. As an
application of the above results, C. S. Roman proved a characterization of all
Baer modules in the class of finitely generated Z-modules as following: A
finitely generated Z-module M is Baer if and only if M is semisimple or torsion-
free (3), Proposition(2.3.3),Page l7). And by using (3), Remark(n.\), we can
generalize this proposition to the next result.
Proposition (2.3) z Let R be a PID and M be a finitely generated R-module then
M is Baer iff M is semisimple or torsion-free.
ProoJ,, Assume that M is finitely generated Baer module which is not semisimple
to show that M is torsion-free. Now by (5),corollary (8.3), page 125), we can
always decompose M : I(M@J(M where t(al) is the torsion submodtle of M
andfllt4) is the torsion-free submodule of M. Assume t(M + 0 andflal) + 0, and
by (5),Theorem (8.14), page 134) we have t(IvU: @o,rMp'Q), where p c R is a
finite collection of primes (irreducibles) and Mp'(et is a non-trivial cyclic
modules of prime power order p'(D where nQ)en. Also by (5), Lemma (8.17),
page 136] we have the only submodules of Mp'@t are:0 - On(d Mp'(ntlpn(o''

must exist) and let e : R) Mp'(il be the morphism defined by p (x): i, for, .
R, then 0+ Ker(e): p;@')R is essential in Rp because R is PID, but Mis Baer and
by Corollary(I.8) then Ker(p) is direct summand of R, a contradiction. Then t(Al)
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Then M1@ M2 is Baer.
Proof, Since rn(M) + rp(M) : R by (1), Prop.(4.2)),V.1/ < Mt@ M2 implies that N
: trtrr @ N2, where, N i 3 Mi, i :1,2. Thus by Theorem(2.4), M1 @ M2 is Baer.
Theorem (2.6) t Let M1 and M2 be Baer R-modules. If we have the following
conditions :

1) V 1/ S Mt@ M implies that N : Iy'1 Oiy'2 where, Ni 3 Mi, i:1,2.
2) Y V . Hom(Mi, M), Ker V/ S@ Mi, where i+j, ij :1,2.

Then M1@ M2 is Baer.
Proof. By the similar fashion of the proof of last Theorem, we have that
Nr:Ni n ( n yer,, Ken4), where Ni: ,r,(Irr)aMr because M1 is Baer. Nowby
condition (2), Kery ! t t, Y ty e I ,r, by Theore m(l .2), M1 has SSIP, thus Nr : Ni n
()yern Kery) ! U, Also by same way N2 : N; O ( t.1,7e r^Kerty) { Mr,
where N'r: rr,(Irr)then we have rM,@M,(/) : Ifi@lf2 I Ur@Mz . Then we have

Mr@ M2 is Baer.
Corollary Q.7) : Let M1 ond M2 be a Baer R-modules. If we have the following
conditions:

l) rp(M) + rp(M) : R
2) v ry e Hom(Mi, M), Kery .u M,,where i+j, ij:1,2.

Then M1@ Mz is Baer.

3. QUASr-BAER MODULES
C.S. Roman introduced the concept of quasi-Baer modules without giving a

description of characterizations. The following next theorems give
characterizations of quasi-Baer modules
Theorem (3.1) : An R-module M is quasi-Baer ifffor eachfamily {a}p,1 of
endomorphismsof MwithKeral( MY 7 e 1, implies)t,enKerq( @ M.
Proof. Let I ( S: Endp(ltl), then 1 : ZourSa,S, thenrlrtl : rM(.),.,,Sa,S ) :
Oae r rlSa,S) But rlSaS): Ker(a) ( M, then by hypothesis r^AI) : froe t
Keral( nM, thur Mis quasi-Baer.
Conversely, let {o^}^.,1be a family of endomorphisms of Mwith Kerq ( M V
7e1.. Set 1: lr.nSarS 1 $ since Mis quasi-Baer then r1a(I) ( @ M,but Keral

( M Y 7e1, thus rlSaS): Ker(a) 1 Mimplies ru(D: O t"etrfiSa$: I te,t
Keral( @ M.
Theorem (3.2) An R-module M is quasi-Baer ff the intersection of anyfamily of
frlly invariant direct summands of M is direct summand and for all g e S :
Endp(M),ry(SaS)(aM. 

u

Proof. The second assertion of the necessary condition is obviously true, as the
set of principal two sided ideals is a subset of the set of all two sided ideals, i.e.,
rtASqS) ( @M, Ye e S. Let { A,},e,1 be a family of fully invariant direct
summands of M. Now Consider xo : M-+M be the projection map onto Ao Y
ael, it's clear that ls(A) : l{no M : S(l- n) Y ael. Since ,4, 1 M, then
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ls{A"): S(l- z,) 1 S. Set I: Z,.nS(l-n,), thus 1( t sinceMis quasi-Baer

then rfiI)1 @ M,butlae ,r Ao:fio€,tKe(l- ro) : lr(I..nS (l- n,) ) : ru{D ( @ M.

Conversely, let 1( E then.I: I,.,SaS. Since r1,{.D: rru(.I,.,SaS):
OretrfSaS), but by hypothesis rfiSa.y) ( @ M and the intersection of any
family of fully invariant direct summands is direct summand, then r^AI) ( @ M.
Theorem (3.3) : An R-module M is quasi-Baer iffall N 1 M, ) e e,S/($, where
S: Endp(M)), such that N c eM qnd eS n kN) : eS(I-e).
ProoJi, Assume Mis quasi-Baer and N ( M, then there is a1:oz )eS such that
(/f) :,Sa, since N ( M, then by(3), Lemma 1.2.9, P.71, (/0( S (i.e. (M) is two
sided ideal of S), then by (10), Lemma(l.l), P.401, a e S{S)(the set of right
semicentral idempotents) and it's clear that N q rrtl{Al)) : rp1(Sa) :(l-a)M.
Now let e :l-a also by (10), Lemma(l.l), P.401, e €S(O (the set of left
semicentral idempotents) and N seM. Now to show that (M) O eS : eS(l-e), its
clear that eS(l-e) cS(l-e) O eS : /(N) O eS .Let g e S(l-e) n e^S implies g :
esfs2(l-e) for somesl,s2 €S, thus €st: sz-sp: s7€s2€ because e €&(,S) implies
that estes2€ : sz +g: sll -e) : es{l-e) + esze(l-e) : es{l'e) e eS(l-e), then
eS n (N) : S(l-e) O e^S : eS(l-e).
Conversely, let N ( M and assume there exist e €S/ft such that N e eM and eS

n/s{M) : eS(l-e). It's clear that S(l-e) e ls{eM s /(M), let ry e lsN), then r4 :
ye + y(l-e), so eV : ey/e + ey(l-e), but ey eeS O /(,AI): eS(l-e), then there is s
eS such that ey : es(l-e), thus erye : es(l-e)e : 0. But e eS(^9) then 0 : e V e
:ye.Thus V:W(l-e) eS(l-e)implies that(AI):S(l-e) and hence Mis quasi-Baer.

Corollary (3.4X10), Proposition 1.2, page 4fl : A ring R is quasi-Baer iff
whenever I is a two sided ideal of R there exist e eS(R) such that I e eR and
lnQ n eR: eR(l-e) .

Corollary (3.5)ll10l, Corollary 1.3, page 42,1 z If R is quasi-Baer ring and I is
two sided ideal of R then there exist e e S{R) such that I c eR and I + eR(L-e) is

right essential in eR and eR(|-e) is a two sided ideal of R . In particular, if I
contains the prime radical of R ( for example, R is semiprime) or e is central,
then I is right essential in eR.Moreover if I is not essential in eR, then there exist
a closedrigt ideol 0+X: eX(|-e) such that I n X:0 and I@Xis right
essential in eR .

4. DIRECT SUMMANDS AND DIRECT SUMS OF QUASI.BAER
MODULES

From the definition of quasi-Baer module, we see that the tools that using in
this definition are difficult more than the tools that using of the definition of Baer
modules, for example a direct summand of Baer module is always Baer as it is
easily proved, but the following theorem which appears in [3], showed that a

direct summands of quasi-Baer modules are, in fact, inheriting the property as it
is difficultly.
Theorem (4.1X3), Theorem 3.3.1, P. 351 : Let M be a quasi-Baer R-module.
Then any direct summand N of M is also a quasi-Baer module.
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Theorem @.2) z Let M1 and M be quasi-Baer R-modules. If we have the
property ;V V/ e Hom*(M,M) implies Kery (' Mi ( i + j, ij : 1,2 ) then

Mt@ M is quasi-Baer.
Proof. Let S : Endp(M1@ M), and let 1 ( S. As mention

S:f s/ Hom*(M,,Mt)\

lruo*o(M,,M,i s, )
Now consider the following properties :

/n: {e. Srl p : (77with ((,),,i=r,r€ 1} ( 51.

Izz : {g . Szl e : bzwith((,),;=t,z e I } ( Sz.

We also define
Io : {ry e Homn(Mt, M)l V : (21with (()',i=r,, e 1 }, and
It : {V e Homp(M2, Mt)l V : 4rz with ((),"i=r,z € / }.
By the similar way of proof of Theorem(2.4), we have that ,Vr : Ni n ( fi,ye r n

Kery ) where N',: rr,(1,,)( @ Mrb""uuse M1 is quasi-Baer. Now by condition

(2), Kery ( @ M, YV e ltz,by Theorem(3.2),the intersection of any family of
fully invariant direct summands is fully invariant direct summand of My then,l/r
( @ Mr. Also Nz : N; 11 ( ll,pe 12, Kery ) ( * Mzwhere NL: ,r,(1rr). Thus

rr,@M,(I) :Nl@I/2 ( * Mr@ M. Then Mr@ Mzisquasi-Baer.

5. ENDOMORPHISM RING
An interesting connection between (quasi-)Baer modules and their

endomorphism rings. A good result makes the definitions of Baer and quasi-Baer
modules the more valuable, as they can provide a source of Baer and quasi-Baer
rings, by considering their endomorphism rings.
Theorem (5.1)(3), Theorem 4.4.1rP.421: Let M be a Baer (respectively, quasi-
Baer) R-module. Then S : End(14) is a Baer (respectively, quasi-Baer) ring.

On the other hand, the fact that the endomorphism ring of a module is Baer
(resp.,quasi-Baer) does not imply that the module itself is Baer (resp.,quasi-
Baer).
Example (5.2)(3), Example 4.1.21 : Let M: Zp@, considered as a Z-module.
Then it is well-known that Endy(M is the ring of p-adic integers [[ 1], Example
3, page 2161. Since the ring of p-adic integers is a commutative domain, it is a
(quasi-) Baer ring. However M: Zpa is not a (quasi-) Baer module.
Proposition (5.3) z Let M be a quasi-injective R-module . Then M is Baer iff S :
Endp(M) is Von Neumann regular ring .

Proof. Since Mis quasi-injective then by (8), Theorem (13.1)-(l),(2) page 35911,

theJacobsonradicalofS,{.9): {-f e SlKerf<"M } and slJ(s) isvonNeumann
regular ring. But M is Baer then each .f . S implies Kerf a@ M, if f e -r(,S), then
wehavef: 0, thus.{,S : 0 . But S IJ(S) : S/0=S and hence Sis regularring .

Conversely, Since M is quasi-injective then M is extending, but S is regular ring
then by (3), Proposition 4.3 .3, P. 5 11, we obtain M is Baer .

Corollary (5.a) : Let R be a right(or left) self-injective ring. Then R is Von
Neumann regular iff R is Baer ring.
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Proposition (5.5) z Let M be a quasi-injective R-module only with countable
many direct summands . Then M is Baer i/f S : Endp(ltt) is semisimple artinian.
Proof Since M is quasi-injective and Baer then by Proposition(5.3), S is regular
and by Theorem(5.1), S is Baer ring, thus S is regular Baer ring. But M has
countably many direct summands then also is for S (and conversely), now by
(12), Theorem 1l :A regular Baer ring with countable many idempotents is
semisimple Artinian. Then S is semisimple artinian .

Conversely, since S is semisimple artinian then S is regular ring, so by
Proposition(5.3) we obtain M is Baer .

Proposition (5.6) z Let M be an R-module whose endomorphism ring S :
Endn(M is right extending, then M is Baer if S is right nonsingular ring.
Proof. Given M is Baer and let a e S, with r(a) { S, since M is Baer then by
Theorem(5.1) we have S is Baer ring, thus r(a) f S implies that r(a) : S, then a
: 0 and hence S is right nonsingular ring .

Conversely, let N < M, then by (3), Lemma 1.2.12, P. 91, we obtain r((M)) is

closed, But S is right extending then r((M)) = eS for some r' : e eS . Now by
(3), Lemma 1.2.9,P.71, we obtain (M) : (r((nf)) : S(l-e), thus Mis Baer.

We recall the following chart of basic implication. It is not hard to veri$u that all
implication are irreversible (8).

(Baer ring)

U

l von Neumann'\ / righr ) ( right ) ( right )
I regutar ring J 

=lr.mit ereoitu.y.J = [ni"runJ =[nonringutur.,l

In (13) , B. L. Osofsky has shown that the endomorphism ring of a quasi-
injective module is right self injective and hence its right extending. Then we
obtain the following theorem which it is a consequence of Proposition(5.3) and

Proposition(5.6).
Theorem (5.7'1 z Let M be a quasi-injective R-module and S : Endp(lr,Q. Then the

following statements ore equivalent :

l) M is Baer.
2) S is von Neumann regulor.
3) S is right semihereditary.
4) S is right Rickart.
5) S is right nonsingular

Proot. Q)e(2) By Proposition (5.3).
(2)+(3) =(4) =(5) It is clear.
(1)e(5) By Proposition(5.6). Since Mis quasi-injective, then by (13) S is right
self-injective and hence S is right extending.
Corollary (5.8) (8), Theorem(7.52xf) , P.2621 : Let R be any right self-injective
ring. Then the following statements are equivalent :

1) R is Baer.
2) R is von Neumann regular.
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3) R is right semihereditary.
4) R is right Rickart.
5) R ,s right nonsingular.
In one of main theorems in this section which extend that Smell's result to the

general setting of modules and provide an analogous characterization for Baer
modules. Firstly, we need to extend the following lemma which appears in (8).
Lemma (5.9X8), Lemma 7.56,P.641 z Let R be o right Rickart ring. Then any
non-zero left annihilator of R contains a non-zero idempotents.
Lemma (5.10) : Let M be an R-module such that S :Endp(lttl) is right Rickart ring.
Then any nonzero left annihilator lsN),where N be any submodule of M,contains
a nonzero idempotents.
ProoJ,, LetN < M with KN +0, then there is 0 I a e (,AI). Since S is right Rickart
then r5(a) : eS for some e : e' + 1 in S. But r(/5(N))c rs{a).Taking left
annihilator, we have S(l-e) : (r(a)) c (r(/(M))) : (1tr), thus 0 t l- e € /(M).
Theorem (5.11) z Let M be an R-module such that S : Endp(fu[) has no infinite set
of non-zero orthogonal idempotents. Then the following ore equivalent :

l) M is Baer.
2) S,s right Rickart ring.

Proof, (1)= (2). Since M isBaer then by Theorem(s.1),S is Baer, thus S is Rickart.
(2)=(l). Assume S is right Rickart ring. Let N be a submodule of M, if /5(M) : 0
then the proof is complete . Now suppose that ($ * O,by Lemma(5.10) there is 0
*r' : e e Ssuchthat e e $ltl). By hypothesis, Shas no infinite set of non-zero
orthogonal idempotents. According to [[8], Prop.6.59,P.2311 the direct summands
of 55 satisfies the DCC. Among all non-zero idempotents in (1v)(which exist by
Lemma(5.10)), choose e withS(l-e) : Keluj minimal, i.e., the set { S(l-e): e e
/(M)) has minimal element say S(|-e). We claim /(D n S(l-e) : 0. Indeed if
0l /(ff) O S(\-e) : /(D n k{eM: /(N + eM, also by Lemma(5.10) there is a
non-zero idempotentf e l{N + eM. Since fe:0,let e': e + (l-e)f, it is clear
that e'e (1V). To check that e'2 : e'

!': 
j,t:!it;ii:i,\,'::;,y,,o

: s *(l-s)f : e'
Alsoe'e :r'+(l-eW:eimpliesthat e'+O andif a e $e'Al),then ae:ae'e:
0, thus ls{e'M : S(l-e)g KeM : S(l-e) This inclusion is proper, since .f, : 0

but

.fr':f, +f(l-e)f :f+0.
This contradicts the choice of e, so we have proved our claim. But S: Se @ S(1-
e), since Sec (Af then by the help of modular law /(nf ) : (1V) O S : (Af nSe
O /5(M) n S(l-e) : Se, so Mis Baer.
Corollary (5.12X8), Theorem 7.55,,P.2631 z Let R be ony ring that has no infinite
set of non-zero orthogonal idempotents . Then the following are equivalent:

1) R is Baer.
2) R is right Rickart.
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ABSTRACT
The main result: Let R be a 2-tortion free prime ring, U a square closed Lie ideal of R,

and let T,0: R-+R are additive mappings. Suppose that T(xyx) = 0(x)T(y)0(x) holds for all
pairs x,y e U. In this case T(xy) : T(x)0(y) : O(x)T(y) for all x,y e U, where 0 is a surjective
endomorphism of U, and T(u) eU, for all ueU .

Keywords

' centrarizll"TJ'i.?;i,li'J,1il';li;fl:il"jil,i;"1ijl,:',i:ilil,,;i;',ij"1l;1""3,1'#?:ffi;,':L['fT]
centralizer. 0-centralizer

INTRODUCTION
This research has been motivated by the work of BreSar (l), Zalar (2) and

(3)(4XsX6X7).
Throughout, R will represent an associative ring with center Z(R). A ring R

is n-torsion free, where n is an integer, in case nx: 0, x e R implies x : 0. As
usual the commutator xy - yx will be denoted by [*, y]. We shall use basic
commutator identities [xy, zf : lx, z]y + xly, z) and [x, yzf : lx, y)z + yfx, z].
Recall that R is prime if aRb : (0) implies a: 0 or b : 0, and is semiprime if aRa: (0) implies a:0. A subgroup U of R is called a square closed Lie ideal if u2eU
and [u,x] eU for all ueU,xeR . An additive mapping D : R + R is called a
derivation if D(xy) : D(x)y + xD(y) holds for all pairs X, y € R and is called a
Jordan derivation in case D(^') : D(x)x + xD(x) is fulfilled for all x e R. A
derivation D is inner in case there exists a e R such that D(x) : [a, x] holds for
all x e R. Every derivation is a Jordan derivation. The converse is in general not
true. A classical result of Herstein (8) asserts that any Jordan derivation on a 2-
torsion free prime ring is a derivation. A brief proof of Herstein's result can be
found in (9). Cusack (10) has generalized Herstein's result to 2-torsion free
semiprime rings (see also (11) for an alternative proof). An additive mapping T:
R-+R is called a left (right) centralizer in case T(xy) : T(x)y (T(xy) : xT(y))
holds for all x, y e R. T is called centralizer in case T is both a left and right
centrahzer. In case R has an identity element T: R-+R is a left (right) centralizer
iff T is of the form T(x) : ax (T(x) : xa) for some fixed element a e R. An
additive mapping T: R-+R is called a left (right) Jordan centralizer in case T(*')
: T(x)x (T(*') : xT(x)) holds for x e R. Following ideas from (1 l), Zalar (2) has
proved that any left (right) Jordan centralizer on a 2-torsion free semiprime ring
is a left (right) centralizer. In (12) J.Vukman proved that in case we have an
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additive mapping T: R-+R, where R is a 2-torsion free semiprime ring, satisfying
the relation 2T(x2): T(x)x + xT(x) for all x e R, then T is a centralizer.

An additive mapping T: R-+R is called a left (right) O-centralizer in case

T(xy) : T(x)O(y) (T(xy) : 0(x)T(y)) holds for all X, y € R. T is called 0-
centralizer in case T is both a left and right O-centralizer. In case R has an identity
element T: R-+R is a left (right) O-centralizer iff T is of the form T(x) : aO(x)
(T(x) :O(x)a) for some fixed element a e R. An additive mapping T: R-+R is
called a left (right) Jordan O-centralizer in case T(x2) : T(x)O(x) (T(x2) :
e(x)T(x)) holds for x e R. Following ideas from (l l), we (3) proved that any left
(right) Jordan 0-centralizer on a 2-torsion free ring is a left (right) 0-centralizer
under some condition. In (5) we generalized this result on lie ideal . In (4) we

proved that in case we have an additive mapping T: R+R, where R is a 2-torsion

free ring, satisffing the relation 2T(x2) : T(x)0(x) + e(x)T(x) for all x e R, then

T is a 0-centralizer, under some condition . In (6) we generalized this result on lie
ideal .

An additive mapping D: R-rR, where R is an arbitrary ring, is a Jordan

triple derivation in case D(xyx) : D(x)yx + xD(y)x + xyD(x) holds for all pairs x

,yeR.One can easily prove that any Jordan derivation is a Jordan triple derivation
(see 9). BreSar (l) has proved that any Jordan triple derivation on 2-torsion free

semiprime ring is a derivation. If T: R+R is a centralizer, where R is an arbitrary

ring, then T satisfies the relation
T(XyX)=XT(y)X x,y e R

In(13)J.Vukman proved the converse when R is 2- torsion free semiprime

ring . In (7) we generalize this result to O-centralizer.In this paper we generalize

this result on lie ideal .

Theorem L

Let R be a 2-tortion free prime ring, U a square closed Lie ideal of R, and

let T,0: R-+R are additive mappings. Suppose that T(xyx) : 0(x)T(y)e(x) holds

for all pairs x,y e U. In this case T(xy) : T(x)0(y) : 0(x)T(y) for all x,y e U,

where 0 is a surjective endomorphism of U, and T(u) eU, for all ueU .

For the proof of the result above we shall need the lemmas below
Lemma 1.[14]

If U A ZisLie ideal of a2-tortion free prime ring R and a, b e R such

that aUb : {0} , then a:0 or b:0 .

Lemma 2.[61

Let R be a 2-tortion free prime ring , U be a square closed Lie ideal of R.

Suppose that the relation axb + bxc : 0 holds for all x e U and some a, b, c €
U. In this case (a + c)xb : 0 is satisfied for all x e U.
ProofofTheorem 1:

T(xyx):O(x)T(y)e(x) for all x, y e U
We intend to prove the relation

lT(x),O(x)l:0,
If U is a commutative , we obtain (2)
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i 
If U is a non commutative
For the proof of the relation(2) we shall need the weaker relation below

ttT(x) , 0(x)l , 0(x)l :0, for all x e U (3)
Putting x * z for x in relation (l) (linearization), we obtain
T(xyz + ryx): O(x)T(y)e(z) + O(z)T(y)e(x) , for all x, y, z e U (4)
Putting y : x and z: y in (4) one obtains

T(r'y + y*'):0(x)T(x)O(v) + O(y)T(x) e(x) , for all x, y € u (5)
Putting 4xyx for y in (5), we obtain
T(xyx3 + x3yx):0(x)T(x)0(xyx) + 0(xyx)T(x) 0(x) for all x, y e U (6)

The substitution x2y * yx' for y in relation (l) gives

T(xyx3 + x3yx):O(x)T (*'y + yx2;e1x; , for all x, y € U (7)
which gives because of (5)
T(x3yx + xyx3) :0(x2)T(x) 0(yr) + O(xy)T(x) 0(x2), for all x, y e U (8)
Combining (6) with (8), we arrive at

tr e(x)[T(x) , 0(x)] 0(y*) - e(xy)[T(x) , 0(x)] 0(x):0 for all x, y e U (9)

From the above relation and Lemma2 it follows that

t[T(x) , 0(x)], e(x)l 0(yx) :0 , for all x, y e U (10)

Let 0(y) be 20(y)[T(x),0(x)] in (10). We have

[[T(x), 0(x)], O(x)l e0) [T(x), 0(x)] 0(x) :0, forallx, y e U (11)

Right multiplication of (10) by [T(x) , 0(x)] gives

[[T(x),0(x)] ,O(x)l 0(yx) [T(x),0(x)]:0, forallx,y e U (12)
Subtracting(12) from (11) one obtains [[T(x), 0(x)], e(x)l e0) [[T(x), 0(x)],0(x)l
:0, for all x,y e U, and (3) follows by temma 1. The next step is the relation

e(x)[T(x) , 0(x)] 0(x) :0 , for all x e U (13)

The linearization of (3) gives

[[r(x),0(x)],e(y)l + [[r(x),0(y)],0(x)l + [[T(y),0(x)],0(x)l + [[T(y), 0(y)],0(x)l +

[[T(y),0(x)], e$)l + [[T(x), 0(y)], O(y)l :0, for all x, y € U
Putting -x for x in the above relation and comparing the relation so obtained with

E the above relation, we arrive at

[[T(x),O(x)],0(y)l+[[T(x),0(y)],0(x)l+[[T(y),O(x)],0(x)l:0, for all x,ye U 14)
Putting 4xyx for y in (14) and using (1), (3) and (14), we obtain

0 : [[T(x),0(x)],0(xyx)l + [[T(x),0(xyx)],0(x)l + [[0(x)T(y)0(x),0(x)], O(x)l :
e(x)t[T(x),O(x)],0(y)le(x) + [[T(x),O(x)]e(yx) + 0(x)[T(x),e(v)] 0(x) +

0(xy)[T(x),0(x)],O(x)l + [e(x)[T(y),0(x)]0(x),0(x)l :0(x) [[r(x), 0(x)],0(y)le(x)
+ [T(x),O(x)][0(y),0(x)]e(x) + e(x)[[T(x),0(y)],0(x)le(x) +

0(x)[0(y),e(x)]tT(x),O(x)l +e(x)[[T(v),O(x)],O(x)le(x):[T(x),O(x)]
[0(y),0(x)]e(x)+0(x)[0(y),0(x)]tT(x),O(x)l:[T(x),0(x)]0(y*')-0(*'y)
[T(x),O (x)] + 0 (xyx) [T(x), 0(x)] - [T(x),O (x)] e(xyx)
We have therefore [T(x),0(x)]0(y*') - 0(x2y)[T(x),0(x)] + O(xyx) [T(x), e(x)] -

[T(x), 0(x)] 0(xyx):0, for all X, y € U, which reduces because of (3) and (9) to

tT(x) , 0(x)l 0(y*') - 0(*'y) [T(x) , 0(x)] :0, for all x,y e U
Left multiplication of the above relation by 0(x) gives

0(x)[T(x), e(x)] 0(y*') - O(x3y)[T(x), 0(x)] :0, for all x, y e U
rt 
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One can replace in the above relation, according to (9), 0(x)[T(x),0(x)]0(yx) by
0(xy) [T(x),0(x)]0(x), which gives

0(xy)[T(x),0(x)]0(x') - e(*'y)[T(x),0(x)] :0, for ail x,y e U (15)
Left multiplication of the above relation by T(x) gives

T(x)0(xy)[T(x),0(x)]0(r') - T(x)0(x3y)[T(x),0(x)]{,for all x,y e U (16)
The substitution 2T(x)0(y) for 0(y) in (15) leads to

0(x)T(x)o(y)[T(x),0(x)]0(x2)-01x3;f1x;e1y)[T(x),0(x)]:0, for all x,yeU (17)
Subtracting(17) from (16), we obtain

[T(x),0(x)]e(y)tT(x),0(x)10(x2) - [T(x),e(x3)]e0)[T(x),0(x)] : 0, for all
x,y eU
From the above relation and Lemma2 it follows that
([T(x),0(x')] - [r(^),0(x)]0(x2)) e(y) [T(x), 0(x)] :0, for all x,y e U
which reduces to
(e(x)tT(x),0(x)10(x)+e1x2;[T(x),0(x)])0(y)[T(x),0(x)]:0, for alt x,y e U .t
Relation (3) makes it possible to write [T(x) , 0(x)] 0(x) instead of 0(x) [T(x) ,

e(x)l , which means that 0(x2) [T(x) , 0(x)] can be replaced by 0(x) tT(x) , O(x)I
0(x) in the above relation. Thus we have
0(x) [T(x) , 0(x)] 0(xy) [T(x) , 0(x)] :0, for all x,y e U
Right multiplication of the above relation by 0(x) and substitution 20(yx) for 0(y)
gives finally
0(x) [T(x) , 0(x)] 0(xyx) [T(x) , 0(x)] 0(x):0, for all x,y e U
By the surjectivity of 0 and Lemma l, we get relation (13). Next we prove the
relation

0(x) [T(x) , 0(x)] :0, for all x e U (18)
The substitution 2yxfor y in (9) gives because of (13)

e(x) [T(x) , 0(x)] 0(yx2):0, for all x,y e U (19)
Putting 20(y)T(x) for 0(y) in the above relation, we obtain

e(x) [T(x) , 0(x)] O(y) T (x) 0(x2):0 , for all x,y e U (20)
Right multiplication of (19) by T(x) gives

e(x) [T(x) , 0(x)] 0(y) 0(x2) T(x):0 , for all x,y e U (Zt)
Subtracting(21) from (20), we obtain 0(x) [T(x) , 0(x)] e0) tT(x) , 0(r')l :0, for
all x,y e U which can be written in the form

0(x)[T(x), 0(x)] e(y) ([T(x) , 0(x)] 0(x) + 0(x) [T(x) , 0(x)]) : 0, for all
x,y eU
According to (3) one can replace [T(x),0(x)]e(x) in the relation above by
0(x)[T(x), 0(x)],which gives 0(x)[T(x),0(x)]e(yx)[T(x),O(x)] : 0, for all x,yeIJ,
By the surjectivity of 0 and Lemma l, we get relation (18). From (3) and (18) it
follows that

[T(x) , 0(x)] 0(x):0, for all x e U
From the above relation one obtains (see how relation (14)was obtained from (3))
[T(x),0(x)]e(v) + [T(x), e0)] 0(x) + [T(y), 0(x)] 0(x):0, for all x,y e U

Right multiplication of the above relation by [T(x) , 0(x)] gives because of (18)
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[T(x), 0(x)] e(y) [T(x),0(x)] :0, for all x,y e U

which implies (2).
Our next task is to prove the relation
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(22)

(23)

(24)

prove relation

(25)

(27)

(28)

(29)

T(xy + yx): T(y) e(x) + 0(x)T(y) , for all x,y e U
In order to prove the above relation we need the relations below

0(x)A(x,y)0(x):0 for all x,y e U

[A(x,y) , 0(x)] :0, for all x,y e U
where A(x,y) stands for T(xy+yx)-T(y)0(x)-0(x)T(y). Let us first
(23). The substitution xy + yx for y in (1) gives

T(x2yx + ry*'; :0(x) T(xy+yx) 0(x), for all x,y e U
On the other hand we obtui, by putting ,: *'in ( )

T(x2yx + xyx2):0(x)T(y)0(*') + e(x2)T(y)e(x) , for all x,y e U (26)
By comparing (25) and (26), we arrive at (23).
If U c Z(R)
From (23) one obtains (see how (14) was obtained from (3))
0(x)A(x,y)0(z) + 0(x)A(z,y)e(x) + 0(z)A(x,y)0(x):0, for all x,y,z eU
Right multiplication of the above relation by A(x,y)0(x) gives because of (23)

0(x)A(x,y) e(z) A(x,y) 0(x) : 0, for all x,y,z e U
Right multiplication of the above relation by r, where r eR, we have

(e(x) A(x,y))' r 0(z) :0, for all x,y,z e U, r e R
By primness of R, we obtain

0(x) A(x,y): 0, for all x, y e U
Replacing x by x * z,weobtain

0(x) A(z,y) +0(z) A(x,y) : 0, for all x ,y , z e IJ
Left multiplication of the above relation by A(x,y) gives because of (28)

0(z) A(x,y)' : O, for all X, y, z e IJ
By primness of R, and 0 is onto, we obtain

, A(x,y) :0, for all x , y e U
If U a z(R)
Let us prove relation Q$.Thelinearization of (2) gives

[T(x) , 0(y)] + [T(y) , 0(x)] :0, for all x,y e U
Putting xy+yx fo. y in the above relation and using (2), we obtain 0 :
[T(x),0(xy+yx)] +[T(xy+yx),O(x)]: 0(x)[T(x),O(v)] + [T(x),O(y)]e(x) +

[T(xy+yx),0(x)]. Thus we have

[T(xy+yx),0(x)] + 0(x)[T(x),0(y)] + [T(x) , 0(y)] 0(x):0 , for all x,y e U
According to (29) one can replace [T(x),O(y)] bV -[T(y),0(x)] in the above

relation. We have; therefore [T(xy+yx),0(x)] - 0(x)[T(y),0(x)] - [T(y),0(x)]0(x):
0, which can be written in the form [T(xy+yx)-T(y)0(x)-0(x)T(y) , 0(x)] : 0. The
proof of relation Ql is therefore complete. Relation (24) makes it possible to
replace in(27) O(x)A(x,y) by A(x,y)e(x). Thus, we have
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A(x,y)0(x) 0(z) A(x,y)0(x) : 0, for all x,y,z e U (30)
By the surjectivity of 0 and Lemma l, we get

A(x,y) 0(x):0 , for all x,y e U (31)
Of course, we have also

0(x) A(x,y):0 , for all x,y e U (32)
The linearization of (31) with respect to x gives
A(x,y) 0(z) + A(z,y) 0(x) :0 , for all x,y,z e U
Right multiplication of the above relation by A(x,y) gives because of (32)
A(x,y) 0(z) A(x,y) : 0 , for all x,y,z e U
which gives A(x,y) : 0, for all x,y e U, by the surjectivity of 0 and Lemma I .

The proof of relation (22) is therefore complete.
In particular for y : x relation (24) reduces to
2T(x2): T(x) 0(x) + 0(x) T(x) , for all x e U
Combining the above relation with (2), we arrive at -
T(*'): T(x) 0(x) , for all x e U
and

T(*') :0(x) T(x) , for all x e U
By Theorem 1.3 in [5] it follows that T(xy) : T(x)O(y) : O(x)T(y) for all x,y e LJ,

which completes the proof of the theorem. I
Corollary I

Let R be a 2-tortion free prime ring , U a square closed Lie ideal of R, and

let T: U-+U be an additive mapping. Suppose that T(xyx) :xT(y)x holds for all
pairs X,y € U. In this case T is a centralizer .

Putting y: x in relation (l) we obtain
T(*'):0(x)T(x)0(x), xeU (33)

The question arises whether in a 2-torsion free semiprime ring the above relation

implies that T(xy): T(x)O(y):O(x)T(y) for all X,y € U. Unfortunately, we were
unable to answer this question in general. However, we succeeded in proving that
the answer is affirmative in case R has an identity element.
Theorem 2.

Let R be a 2-torsion free prime ring with an identity element , U a square

closed Lie ideal of R with an identity element, and let T,0: R-+R are additive
mappings. Suppose that T(x3) : 0(x)T(x)e(x) holds for all x e U. In this case,

T(xy) : T(x)0(y) : e(x)T(y) for all X,y € IJ, where 0 is a surjective
endomorphism of R.
Proof:
Putting x+l for x in relation (33), where I denotes the identity element, one
obtains after some calculations
3T(x21+2t(x):T(x)0(x)+0(x)T(x)+0(x)a0(x)+ aO(x) + O(x)a, for all x eU
where a stands for T(l). Putting -x for x in the relation above and comparing the
relation so obtained with the above relation, we obtain

6T(x2) : 2T(x)0(x) + 2e(x)T(x) + 20(x)a0(x), forall x e U (34)
and
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2T(x):aO(x)+0(x)a, forallx e U
We intend to prove that a € Z(R). According to (35) one can replace 2T(x) on the

right side of (34) by a0(x)+O(x)a and 6T(x2) on the left side by 3a0(x2)+30(x2)a,
which gives after some calculation

a0(x2) + 0(x2)a- 20(x)a0(x) : 0, for allx e U
The above relation can be wriffen in the form

[[a, 0(x)] , O(x)l :0 , for all x e U
The linearization of the above relation gives

[[a, 0(x)], O(y)l + [[a, 0(y)], O(x)l : 0, forall x,y e U
Putting 2xy for y in (37), we obtain because of (36) and (37)
0:[[a,0(x)],0(xy)l+[[a,0(xy)],0(x)l:0(x)[[a,0(x)],0(y)l+[e(x)[a,0(y)],0(x)l+[[a,0(
x)10(y),0(x)l
Thus, we have

[a, 0(x)][ 0(y) , 0(x)] :0 , for all x,y e U
The substitution 20(y)a for 0(y) in the above relation gives

[a, 0(x)] 0(y) [a, 0(x)] :0 , for all x,y e U (38)
whence it follows ae Z(R) by the surjectivity of 0 and Lemma 1, if U q Z(R) ,

which reduces(35) to the form T(x):a0(x), for all xe U
If U c Z(R)
Right multiplication of the relation(38) by r, where r eR , and By primness of R,
and 0 is onto, we obtain ae Z(R), which also reduces(35) to the form T(x):a0(x),
for all xeU
The proof of the theorem is complete. n
Corollary 2

Let R be a 2-torsion free prime ring with an identity element , IJ a square

closed Lie ideal of R with an identity element, and let T: R-+R an additive
mapping. Suppose that T(x3) :xT(x)x holds for all x e U. In this case, T(xy) :
T(x)y:xT(y) for all x,y e U.
Theorem 3

Let R be a 2-torsion free semiprime ring with an identity element and let
T:R-+R be an additive mapping. Suppose that T(xyx) : 0(x) T(y) e(x) holds for
all X,y € R. In this case T is a O-centralizer , where e is a surjective
endomorphism of R and 0(Z(R)) : Z(R).
Proof :

By Theorem 1[7] we get T is Jordan left and right O-centralizer on R
By Theorem l[5], it follows that T is left and right 0-centralizer on R,, which
completes the proof. tr

(35)

(36)

(37)
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0n the resolution ofWely module in the Case of

Two-Rowed Skew-Shape (p+t,q)/(t,0)

Haytham R. Hassan
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♂
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L立

ひ
」 |■ 興 `L'1メ|めち げL dL」 3Jし Jヽ■ ごふLJ″‖Lrl』玉
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ABSTRACT

In this paper, the resolution of Weyl module in the case of the skew-partition
(p+t,q)/(1,0), where F and D rF are free module and divided power algebra of
degree r, respectively, have been discussed.

Two examples of the resolution of Weyl module which associate to the two-
rowed skew-shape when the protuberance of the second row to the left of the first is
l, 2 respectively, have also been demonstrated.

INTRODUCTION
Let F be a free module over a commutative ring R and D, be

divided power of degree r underlying the free module F, there is an
important general problem which is the representation theorem of
GL,(R).To study this problem, in 1998 David Buchsbam (1) had started

with new techniques by using letter place algebra and differential bar
complex.

We reconstruct the resolution for the two-rowed Weyl module as

it is described in (2), we do this for two reasons; to illustrate the use of
classical bar-complex (3) in our context, and to make explicit the fact
that, using letter place techniques.

Recall that the Weyl module associated to the skew-shape

is the image of D o I Dn under the Weyl map. The 'box map' refered to

earlier in this paper was described in [4] as the map

′
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On the resolution of Wely module in the case of two-rowed skew-shape (p*,,0yG,0) 
ur,hu*

LDo*r @Dr-* +Dp 8Do
k>t

which sends an element x @y of Dp+*&Do-r to L*08*Ly,
where Z*,8xi is the component of the diagonal of xinDroDo. To

put this all in letter place perspective, we see that if we take a double

standard tableau ru, (I, 」みR(1))in D′ (D D9,the Wely map can

defined as the composition of place polarizations (1).
As in (2) let Z ,, stand for the generator of divided power algebra

in one free generator, we see that Z[!) acts on Dp** @ Dn-rand carries

itto D, @ Dn .

In this paper we shall omit the letter F when we write the divided
powers, and other functors applied to F.

Section 2. The two rowed case

In this section we look at the general two-rowed skew shape

where the top row has p boxes,the second row has q boxes and the

protuberance of the second row to the left of the flrst is t.Expressed in

te■ 11ls ofskew partitions this is simply(p+t,q)/(t,0).(2)

The weyl rnodule associated to this shape has the resolution

O――→ν
9ィ =堕 → ν9.._坐

型→ .¨
_二→ ν 2~二→ ν l_二→ ν 0

Where
ν O=Dρ 

Θ D9

νl=Σ Zyし D′資Θ%ィ
ι>r

νλ=Σ Z始しZr2ヽ ..χzylしD′‖4Θ%J4
`1メ

ンク.=Z∫
刊しζlし・・χZlしD′切Θ Do
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By D. we mean the divided power of degree r of the underlying

free module F. The symbol Z(() stands for the divided power of degree

l. of the free generator Z,, and the action of Z\(r) on any term

Du @ Du is as place polarization of degree / from place one to place

two. By lZl *e mean the sum Lr+l.r+...+ !.p andthe symbol x stands

for separator variable (in the sense 0f [B-R2] (3). All the indices 1., arc

assumed to be positive. The boundery maps are those of the Bar
complex as described in the same article. For example, using letter place

notation for the basis elements of D, @ Du , with our complex given

above, Buchsbaum in (1) defined the homotopy as follows :

so:D, @ Dr----+ Z, ,.',*o)xD p+t*r @ Dq-t-k
k>0

is defined by sending the double standard tableau (w.*"^-*" 
\,, 暉夕 )b

zero if k <t and 」:11キ  )   if 
た>′・ For higherＷ

　
Ｗ

χ

た

２
Ｚ０

一
じ

dirnensions,

S`:Σ Z∫
+た 1｀ Z:12し 。.χzllで Dヽρ .Jた IΘ

Dクイ‖た|~→
た,>0

Σ
Zl+力 1｀ Zl12～ ..χz:ン し D′ ..lll Θ Dク

・ 十 1'イ
>0

た,>0

is defined by sending

z∝of″ =0,andb ZIt｀Zyttχ χ̈z∬ハχZン｀

if″ >0.

ヽ
ｌ
ｉ
‥
′
ノ
　
　
″

＞

　

　

　

‐
＋

‐

＞

颯
初
岬
ル

隈

協

ψ
　
″

χ

″
几
　

ｌ

Ｚχχ

ル
ル
　

ー

Ｚχ
た＋

Ｚ to

)  )

Section 3. The case of the skew-shape
In this section we stady the resolution of Weyl module in the case

of the skew-shape (5,4)l(1,0) and the protuberance of the second row to
the left of the first is one.
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On the resolution of Wely module in the case of卸 /o‐ rowed skew‐shape(p+t,q)/(t,0)

Haytham

The resolution of Weyl rnodule associated to this shape has the

following telllls.

ν O=D4Θ D4

ν l=Z:iしD6Θ D2① Z::｀D7° Dl① Zll｀D8Θ D0

ν 2=Zl:｀Z2√D7Θ Dl① ZllしZ2√D8Θ DO① Z:卜Zl:しD8Θ D0

ν3=Z::｀Z2ごZ2√D8Θ DO・

Mr4MrlMrSrMo

As for homotopics we have

so:Mo--+Mrwhere

昇キ
)

and s,:M1-)Mrwhere
1(5+1+″
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・
■

・
一

呼r→χ協′lμT〉 =aにメ→ZrD協′‖肥〉
―F現

+″

ン肥 χ協′1路キトイち協′‖乙T)
It is clear that sOあ

`+ι
ttsl=jグ

Now
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|」
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‐中対メうZル

出りχ協′μ27〉
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On the resolution of Wely module in the case of two-rowed skew-shape (r*,,0)r(,,Olrurrnu,

So we gets,dr + dxs, = id , hence {se,sy,s2} is a contracting homotopy,
which implies the complex

0-------+M 3----+M 2-M t-M o

is exact.

Section 4. The case of the skew-shape (6,6)l(2,0)
In order to look at the resolution of Weyl module which associate

to the two rowed skew-shape when the protuberance of the second row
to the left of first is two, in this section we study the resolution of weyl
module in the case of the skew-shape (616)l(2,0) when F2.

The resolution of Weyl module which assOciated to this skew‐

shape has the following teHlles

ν O=D4Θ D6

ν l=Z:1)χD7Θ D3① ZllしD8Θ D2① ZlレD9Θ Dl① Z:llxD10Θ D0

ν 2=Z:1｀Z2√D8Θ D2① ZllしZ2√D9Θ Dl① Z::｀ ZメしD9Θ Dl

①ZlンZ21χD10Θ DO① ZllしZl:しDlo ΘDo ① Z::し Z:|しDlo Θ Do

ν 3=Z::しZ21χZ21χD9Θ Dl① ZllしZ2√Z2JD10 ΘD0

①Zl:)χZli｀Z21χD10Θ DO① Zl:ヽ Z21χZlilXDloΘ D0

ν4=Z::しZ2√ Z21χ Z2√D10Θ D0
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As fbr homotopies we have
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On the resolution of Wely module in the case of two-rowed skew-shape (p+!q)/(t,0)
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On the resolution of Wely module in the case of two-rowed skew-shape (p+t,q)/(1,0)
Haytham \
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ABSTRACT

This research deals with one of predication methods that are persistence (continuity) of the
meteorological elements which have discontinuous nature such as rainfall.Avariation in rainfall
persistence is one of the important facts which effects on agriculture. Besson's coefficient of
persistence (^Rs) and a coefficient comparable to a correlation coefficient (rs) for rainfall
persistence have been calculated for four stations (Mosul , Rutba, Baghdad , Basra)
representing the north, south, east and west of Iraq. We have used the mean daily monthply
rainfall during the period of the year (1971- 2000) and the results have shown for each of the
values of (Rs, rs) a good persistence in rainfall where were all the values close to one. The
highest persistence rainfall in Rutba station where(Rs = 0.98) (rs:0.75),while Baghdad is
the second station of a persistence rainfall (Rs : 0.92) (ry : 0.73), then Basra is the third
station in persistence rainfall (Rr = 0.89) (rs = 0.72) and the lowest value of Besson's
coefficient of persistence( Rs) and the coefficient comparable to a correlation coefficient( rs)
for the rainfall in Mosul station (R3=0.81),( rs:0.69) although the highest total number of
rainy days was in this station, but it 's the lowest persistence of rainfall among the selected
station during the time period.

INTRODUCTION

A meteorological observation is not usually independent of preceding
conditions though the dependence decreases with the length of the time interval
between successive observation .For example, the amount of rainfall in a year
bears practically no relation to the amount in the preceding year, but the amount
of rainfall in a month is influenced to a small but definite extent by the amount in
the preceding month. This is due to the fact that rainfall tends to "persist" from
day to day (1). The persistence method works well when weather patterns change
very little and features on the weather maps move very slowly. It also works well
in places like southern California, where summertime weather conditions vary
little from day to day. However, if weather conditions change significantly from
day to day, the persistence method usually breaks down and is not the best
forecasting method to use. It may also appear that the persistence method would
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work only for shorter-term forecasts (e.g. a forecast for a day or two), but
actually one of the most useful roles of the persistence forecast is predicting long
range weather conditions or making climate forecasts. For example, it is often the
case that one hot and dry month will be followed by another hot and dry month.
So, making persistence forecasts for monthly and seasonal weather conditions
can have some skill. Some of the other forecasting methods, such as numerical
weather prediction, lose all their skill for forecasts longer than 10 days. This
makes persistence a "hard to beat" method for forecasting longer time periods (2).

The quality of "persistence" is of major importance in meteorological statistics

.The method used to measure the persistence is the Besson's coefficient. There's

many studies about persistence of rainfall such as Monthly Rainfall Climatology
for Puerto Rico by ( Matt Carter and J.B. Elsner,1997) (3), (Jim Goodride, 1998)

gave research about persistence in California weather patterns(4) .(Ian

Simmonds, Pandora Hope,2007) calculated Persistence Characteristics of
Australian Rainfall Anomalies(5) .In Iraq, the great variability in time and space

is an outstanding phenomena where recognized the precipitation, however no

attempt was made to evaluated the persistence of rainfall. The objective of this

research is to give a simplified picture of the persistence (continuity) of rainfall

for four selected stations in Iraq.

MATERIALS AND METHODS
The simplest kind of discrete variety is one which can assume only one of two

values,0 and l, corresponding to non-occulTence and occurrence ofan event. If
(P) is the general probabiliry of an event (i.e. the total number of occurrences in a

given period divided by the number of possible occurrences ) and (Pr) is the

probability that the event will occur after an occulrence on the occasion next

preceding, then persistence as defined by Besson is(3):

RB=1_Pl-1……… の

Where

乃=発

……の Pb=1-件争)2

の

Where R6 is Besson' s coefficient of persistence .This expression is zero

when there is no persistence,i.e. if Pt:P, and would become infinite if
occurrence of the event were always followed by another occurrence ,i.e. if
Pt:L A coefficient comparable to a correlation coefficient can be derived from
Besson's formula by putting-

″B =l― の

′.θ .

This coefficient varies from O(when PFP) to 1(when Pr:l).If P1 were
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1ess than P,rB would be negative and would represent a tendency for occurrences

and non― occurrences to oscillate(6)。

RESULTS AND DISCUSSION
Calculation of the total rainfall during the period 1971…2000 was carried out

for stations(Mosul,Rrutba,Baghdad,Basrah)data Were Obtained from the lraqi

Meteorologica1 0rganization(7).Table(1)ShOWS the mean of daily monthly

rainfall fbr stations.

Table-1:The mean of dailv monthlv rainfall for stations(MOSUL.RUTBA BAGHDAD.BASRAHヽ

‐

Years
MOSUL

The mean ofdaily monthly

rainfaH(mm)

RUTBA
The mean ofdaily

monthiy rainfall(mm)

BAGHDAD
The mean ofdaily

monthiv rainfall(mm)

BASRAH
The mean ofdaily monthly

rainfan(mm)

971 0.80
Λ
υ 0.50 0.32

972 1.20
′
υ 0.46 0.46

973 0.09 0.26 0.14

974 0.63 0.54 0.79 0.45

ｎ
ン 1.36 0.35 0.47 049

976 う
４

ｎ
υ 0.39 0.31 041

977 0.26
Ａ
υ 0.40

（
ン 0.92 0.16

う
´

979 0.73 0.34 0.41

980 0.92
う
´

‘
υ

０ 0.41 0.47

０
フ 1.34 0.18 0.31 0.24

982 0.85 0.32 0.33

0.25 0.16 0.20

984 0.68 0.23 0.32 0.54

０
ン 0.83 0.36 0.32 0.38

986 ハ
υ 0.26 0.45 0.82

987 Λ
Ｖ 0.24 0.13 0.14

988

989 1.44 0.37 0.82 0.31

990 0.71 0.25 0.25 0.13

991 0.21 0.19
‘
υ

う
４

０
ン

０
ソ

ハ
υ

う
ん 0.45

０
ン

０
ン 1.73 0.29 0.22 0.30

994 1.20 0.49 0.41 0.39

995 0.82 0.66 0.27 0.36

996 1.40 0.36 0.26 0.59

997 0.99 0.61 0.31 0.60

998 0.61 0.24 0.33 0.20

999
０う

´
ハ
υ 0.13 0.67

2000 0.74 0.23 0.12 0.35
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The mean annual and the standard deviation annual of rainfall for each station
were calculated by using statistical program software (STATISTICA) as shown
in table (2)

Table -2:The mean annual and the standard deviation annual of rainfall for each station

Station Name
lVlean Annual ol

rainfall(mm)

Mean Annual
Standard Deviation(S. D)

Mosul 4。 3 17.8

Rutba 3.69 17.9

Baghdad 3.66 17.9

Basrah 7.04 25。 3

The probability(P)for each station were calculated by calculated the rainy days
through the period l97l-2000, as shown in table (3)

Table-3:The total number of rainv davs for each station durine the time oeriod l97l-2000

Station Name
The total number of

liny days during the time
period l97l-2000

he total number of days during the
time period l97l-2000

Mosul 1657 10291

Rutba 861 10231

Baghdad 740 10114

Basrah 870 9882

And we calculated the probability that the event will occur after an occurrence on
the occasion next preceding (P7) from the equation (2), as shown in table (4)

Table -4: The value of P,P r for each station

Station Name P P′

Mosul 0.16 0.537

Rutba 0.08 0.520

Baghdad 0.07 0.518

Basrah 0.09 0.521

From equation (l) and (4) Besson's coefficient of persistence (Rr) and the
coefficient comparable to a correlation coefficient (ri were calculated for each
station, as shown in table (5)

Table -5: Shows the value of ( R6, r3) for each

Station Name Rβ 物

Mosul 0.81 0.69

Rutba 0.98 0.75

Baghdad 0.92 0。73

Basrah 0.89 0.72
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The above results indicate the presence of rainfall persistence, which they
relatively large values because all the values of (R3 , 16) are close to one and
this fit with the relatively large values of the annual mean of the rainfall in
most stations, Where found that the highest value of Besson' s coefficient of
persistence (Ra) and the coefficient comparable to a correlation coefficient (rn )
for the rainfall in Rutbe station ( Rs:0.98) , ( rs:0.75) and the annual mean of the
rainfall was (3.69mm)and this is due to the hilly physiographic nature of this
region, and also it fit with the high value of standard deviation for the annual
mean of the rainfall(S. D.:17.9). The next value is Baghdad station where , (
R6:0.81),(rs:0.69) and the annual mean of the rainfall was (3.66mm) and this fit
with the high value of standard deviation for the annual mean of the
rainfall(S. D:17.g),Basrah station it 's come in the third order where,( Rs:0.89) ,
(ry:0.72) and the annual mean of the rainfall was (7.04 mm)and the standard
deviation (5.D.:25.3).The lowest value of Besson' s coefficient of persistence(
R6) and the coefficient comparable to a correlation coefficient( ril for the
rainfall in Mosul station (RB:0.81),( rs:O.69) although the highest total number
of rainy days was in this station, but it's the lowest persistence of rainfall among
the selected station during the time period and the value of annual mean of the
rainfall was (4.3 mm) and this fit with the high value of standard deviation for
the annual mean of the rainfall(,S. D.:17.8).
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ABSTRACT
The Domain Name System (DNS) is a complex hierarchical system of

distributed database which are dependent upon each other of network users. In this

paper, we explain the concept of DNS that including the structure, the components,

ihi security and the resource records types. Also we present the DNS security

proposal uiing.orplex public key to increase the security of protection that will be

,r.i to efficGntly build a trust from a DNS root to the authoritative server. A

proposed complex public key binds to a secret key and it is garneted by using secret

key cryptographic techniques.

INTRODUCTION
The Internet is a seemingly limitless source of information. It

provides the power of collective knowledge and information to a vast

array of users who access innumerable resources for countless reasons.

These resources are typically accessed by using a human readable name

designed to be easily remembered, thus increasing the usability of the

resource. These human readable names, aS the very tenn implies, are for

the sake of the human users. Network devices, however, find each other

by using a number, referred to as IP (Internet Protocol) addresses. The

Oomain Name System is the service that maps the human readable

names to device specific IP addresses creating the user friendly nature

of networked systems. The Internet and millions of other networks are

dependent upon the functionality of the Domain Name System. (1)

The Domain Name System (DNS) is a hierarchically distributed

database that provides information fundamental to Internet operations,

such as translating between human readable host names and Internet

Protocol (IP) addresses. Due to the importance of the information

served by DNS, there is a strong demand for securing communication

within the DNS system. The current (insecure) DNS does not prevent

affackers from modiffing or injecting DNS messages. Users accessing

hosts on the Internet rely on the correct translation of host names to IP
addresses by the DNS system. A typical affack, referred to as DNS

く
υ

０
０

И
■



リ

Security Proposal Method to Protect Domain Name System 
Samer and Rana

spoofing, allows an attacker to manipulate DNS answers on their way to
the users. If an attacker makes changes in the DNS tables of a single
server, those changes will propagate across the Internet. (2)

Domain Name System Security (DNSSEC) is a specification of
an extension to the DNS through the definition of additional DNS
Resource Records that can be used by DNS clients to validate the
authenticity of a DNS response, the data integrity of the DNS response,
and where the response indicates no such domain or resource type
exists, this negative information can also be authenticated. In other
words, if an attacker attempts to create a DNS response that has been

altered from the original authentic response in some fashion, and the
attacker then attempts to pass the response off as an authentic response,

then a DNSSEC-aware DNS client should be able to detect the fact that
the response has been altered and that the response does not correspond
to the authoritative DNS information for that zone. In other words,
DNSSEC is intended to protect DNS clients from forged DNS data.

This protection does not eliminate the potential to inject false data into a
DNS resolution transaction, but it adds additional information to DNS
responses to allow a client to check that the response is authentic and

complete. (3)
Recently, the RSA Security web page was hijacked by spoofing

the DNS tables. In short, the attacker created a fake web page and then
redirected to it all the legitimate traffic to the RSA Security's original
page.

Increasingly, DNS is also being used to perform load distribution
among replicated servers. For instance, companies have used DNS to
provide Web content distribution. Moreover, there is consensus that,
since DNS is a global and available database, it can be employed as a
Public Key Infrastructure (PKI) which would help with enabling e-

commerce applications by making public keys globally accessible. (2)

Domain Name System (DNS)
The Domain Name System provides a mechanism of con-version

with a double functionality: it translates both symbolic host names to IP
addresses and IP addresses to host names.(4)

The host file was a single growing text document that had to be

centrally maintained. DNS is a distributed database. DNS data is
distributed across literally thousands of DNS servers where zone data

maintenance, the job of updating, adding and deleting resolution
information, is distributed as well. A DNS server is a computer running
a program referred to generically as a name server. The name server is

responsible for the name resolution process. The administrator is

responsible for maintaining the DNS data on that name server.
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A host file was a single document requiring uniqueness on the
part of every host name in the file. It was a flat data structure much like
MAC addressing for those familiar with Message Authentication Code
(MAC) versus IP addressing comparisons. The Internet population
explosion made it even more important to have a naming resolution
system that scaled well and obviously a flat text file does not scale well.
DNS provides this scalability by implementing levels in the naming
scheme referred to as domains. (1, 5)

Domain Name System Structure
To understand the concept of domains, remember that DNS is a

distributed database. It is a single, monstrous, data set that has been
chopped into pieces and these pieces have been placed on thousands of
different name servers. Each domain can potentially have dozens of
child domains. Figures I and 2 give graphical depictions of parts of the
DNS structure. (1)

Figure -1: Top Level Domain
In the Figure (l) refers to the root domain and some of the top-

level domains or TLDs. The root domain as in a file system is the
starting point, or root of the DNS database. Information about the root
domain is maintained by root DNS seryers. Circles are used here to help
the reader understand that what is represented by a domain is not a
computer but a group of computers or other devices, or in the case of
the root domain, other sub-groups. The DNS database is much like a file
system. File systems are made up of directors (folders) and files.
Folders allow us to organize files. In the same w&y, domains are like
directories in that they allow us to create and organize sub-domains
(like sub-directories) and hosts names (like files). And, like in a file
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systenl,only the names in a domain have to be uniqueo So l can have a

host named'mail'in the ubuntuocorn domain as well as one named'maili

in the redhatoconl domain.

In the Figure(2)depiCtS this principle as well as that of a top‐

level domain having second― level domains beneath it。 (1,5)

|■‐1lWl‐ 99T■ ■1

Figure -2: Second Level Domain

In the Figure (3) shows a common web address that a user might
enter and labels each section. This is called a full qualified domain
name or FQDN. A fully qualified name contains at least a top-level
domain, second-level domain and host name. So there could be a web
address of ftp.Yahoo.com where Yahoo is a sub-domain of 'com' and
finally 'com' is a sub-domain of the root domain typically noted as
simply a'.' that most normal web users would never need to reference. It
is theoretically possible to have up to 127 domain levels in a name.(l, 6)

鳶貪 二澱ψり
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Figure -3: Full Qualified Domain Name

Each domain represents a piece of the database and each piece, or
domain has its own name server which is responsible for maintaining
correct entries that resolve the names to IP addresses. These entries are
called resource records, which will be shown later. Each name server is
also responsible for answering queries regarding names in the domain
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or domains it is responsible for maintaining. One name server may
maintain information for more than one domain. (l)

Domain Name System Component
The DNS has three major components; the first one is Domain

Name Space and Resource Records, which are specifications for a tree

structured name space and the data associated with these names. The

second component is Name Servers are server programs which
maintain the information about the DNS tree structure and can set

information. A name server may cache information about any part of
the domain tree, but in general it has complete in-formation about a

specific part of the DNS. This means the name server has authority for
that sub-domain of the name space therefore it will be called

authoritative and the third one is Re-solvers component are programs

that extract the information from name servers in response to client

requests. It is assumed that the reader is familiar with the basic notions

about DNS. (4,7)

Domain Name System SecuritY

Domain Name System Security (DNSSEC) defines a number of
new DNS resource records (RRs), namely the DNS Public Key

(DNSKEY), Resource Record Signature (RRSIG), Next Secure

(NSEC), and Delegation Signer (DS) RRs, and two new message header

bits: checking Disabled (CD) and Authenticated Data (AD), and it relies

on functions provided by Extended DNS mechanisms (EDNSO). With

DNSSEC azone administrator "digitally signs" a Resource Record Set

(RRSet), and publishes this digital signature, along with the zone

administrator's public key, in the DNS. In checking a DNS response, a

DNSSEC client can retrieve the related RRset digital signature and then

check this signature using the public key against the locally calculated

hash value of the RRset, and then validate the zone administrator's

public key against a hierarchical signature path that leads to a point of
trust. If all these checks succeed than the client has some confidence

that the DNS response was complete and authentic.

DNSSEC implies different actions for different roles. For a DNS

zone administrator, DNSSEC is essentially the process of signing

RRSets with a private key, publishing these signatures for each RRset in

the zone file, and publishing the zone public key in the zone file. In
addition the zone administrator has to get the zone's public key signed

by the parent zone administrator. For a DNS client DNSSEC is the

ability to perform a number of additional checks on a DNS response
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that can result in greater trust in the authenticity and accuracy of the
DNS response. And for the DNS itself DNSSEC essentially represents a
number of additional Resource Records that hold digital signatures of
DNS information, as well as key information. (3, 7, 8)

Domain Name System Resource Records Types
The Domain Name System Security (DNSSEC) extensions

introduce four new DNS resource record types, these resource records
are: DNS Public Key (DNSKEY), Resource Record Signature (RRSIG),
Next Secure (NSEC), and Delegation Signer (DS).

DNSKEY: Every DNSSEC secured DNS zone has an associated
private and public key pair, as generated by the zone's administrator.
The private key remains the (closely guarded) secret of the zone
administrator. The associated public key for the zone is published in the
zone file in the form of a DNSKEY resource record.

RRSIG: A "Resource Record set" (RRset) is a collection of RRs
in a DNS zoNE that share a common name, class and type. In
DNSSEC RRsets are digitally signed by the zone administrator. This
signature is generated by generating a hash of the RRset, then
encrypting the hash using the zone administrator's private key. For a
zone that contains SOA, NS, A, Mx, DNSKEY resource records there
are, minimally 5 distinct RRsets, and each RRSET would have its own
RRSIG Resource Record. This implies that the granularity of DNSSEC
signing is not that of an entire zone, but is aligned to a unit of a DNS
query response.

NSEC: The DNSKEY and RRSIG records can be used to check
the authenticity of a DNS response, where there is a DNS response, but
where there is no authoritative data to return then authentication
requires additional information.

DS: The issue of validation of the zone public key remains
unaddressed with the first three Resource Record types. An attacker
would simply need to supply the DNSKEY and RRSIG data to match
the bogus RRset data in order to make the response look'authentic'. So
we are back to the same public key validation question - how aan a
client validate the DNSKEY record?

The approach adopted by DNSSEC is to use a chain of trust
within the hierarchical delegation structure of the DNS itself. Apart
from the root zone, every DNS zone has a parent zone. The Delegation
Signer (DS) RR contains the hash of the public key of the child zone.

守
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This record is signed by the parent zoners private key with a matching
RRSIG RR. To validate a zone's DNSKEY, the associated DS,
RRSIG(DS) and DNSKEY of the parent zone is retrieved. The DS
record is validated by using the DNSKEY to encrypt the RRSIG(DS)
record, and then checking that the result matches the DS record. This is
the zone public k.y, according to the zone's parent. This can be
compared to the DNSKEY record of the zone in question. This relies on
the parent zone key, and the question is how can this key be validated?
The same process can be applied here. The process stops when the
DNSSEC client encounters a "trusted" key. The ideal "trust key" would
be the DNSKEY of the root zone, but in the absence of such a trust
anchor each DNSSEC client has to configure their trust validation
system with known trust points where there is no parent validation.(3, 8,

e).

Domain Name System Authentication

When requested by the client, DNSSEC adds additional data to

the DNS protocol responses that provide additional information to allow
the DNS client to authenticate the RRset data response. From the

perspective of the protocol transaction between a query agent and an

authoritative name server, the change is the addition of a RRSIG part to

the data response where there is a response that can be generated, and

the use of an NSEC RR response, plus its accompanying RRSIG record

if there is no authoritative data to respond to the query. In addition to an

RRSIG response covering the RRset records in the answer section of the

DNS response there is also an RRSIG response covering the records in

the authority section and one or more RRSIG responses relating to

records in the additional response section.

The client can take the RRset response and use the algorithm

referenced in the RRSIG record to generate the hash of the data. The

RRSIG value can be encrypted using the DNSKEY public key which

will, in effect, decrypt the hash in the RRSIG record. To do this the

client must also have at hand the DNSKEY record for the zone. This

operation allows the client to check that the hash of the RRset data

matches the decrypted RRSIG hash.

The DNSKEY would normally be provided as part of the

additional section of a DNSSEC response. If the client has not validated

the DNSKEY within some locally defined period, then the client should

also validate the DNSKEY value. This entails veriffing the RRSIG

record on the DNSKEY value, using the same procedure as for the

RRset validation. However domain zone key validation also entails the
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construction of a trust chain back to a trust anchor point. If this domain
key is not already a trust anchor then the client needs to query the parent
zone for the DS record of the child zone, which returns both a public
key value and an RRSIG value, and a DNSKEY RR. This public key
needs to be validated using the DNSKEY of the parent zone. This
parent zone public key, in turn, must be validated. This iterative process
constructs a trust chain that, hopefully, leads back to a trust anchor. At
that point the DNS response can be considered to be validated. (3)

Public Key Cryptography
In 1976, Diffie and Hellman (l l) proposed a new type of

cryptography that distinguished between encipherment and
decipherment keys. one of the keys would be publicly known; the other
would be kept private by its owner. Classical cryptography requires the
sender and recipient to share a common key. public key cryptography
does not. If the encipherment key is public, to send secret-meisages
simply encipher the message with the recipient's public key. Then send
it. The recipient can decipher it using his private key. Because one key
is public, and its complementary key must remain secret, a public key
cryptosystem must meet the following three conditions. (10)

1. It must be computationally easy to encipher or decipher a
message given the appropriate key.
It must be computationally infeasible to derive the private key
from the public key.

3. It must be computationally infeasible to determine the private key
from a chosen plaintext attack.

we can reduce the problem of key proliferation by using a public
key approach. In a public key or asymmetric encryption syste-, each
user has two keys: a public key and a private key. The user may publish
the public key freely because each key does only half of the encryption
and decryption process. The keys operate as inverses, meaning thli one
key undoes the encryption provided by the other key.

To see how, let kpply be a user's private key, and let kpys be the
corresponding public key. Then, encrypted plaintext using the public
k"y is decrypted by application of the private key; *i wriie the
relationship as

P: D(kpprv, E(kpuB, P)) .. (l)

That is, a user can decode with a private key what someone else
has encrypted with the corresponding public key. Furthermore, with
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some public key encryption algorithms, including RSA, we have this
relationship:

P : D(kpus, E(kpnrv, P)) . .... (2)

In other words, a user can encrypt a message with a private key,

and the message can be revealed only with the corresponding public

key. These two properties tell us that public and private keys can be

applied in either order. In particular, the decryption function D can be

applied to any argument so that we can decrypt before we encrypt. With
conventional encryption, we seldom think of decrypting before

encrypting. But the concept makes sense with public keys, where it
simply means applying the private transformation first and then the

public one.

We have noted that a major problem with symmetric encryption

is the sheer number of keys a single user has to store and track. With

public keys, only two keys are needed per user: one public and one

private. Let us see what difference this makes in the number of keys

needed. Suppose we have three users, B, C, and D, who must pass

protected -.r.ug.r to user A as well as to each other. Since each
^distinct 

pair of users needs a key, each user would need three different

keys; foi instance, A would need a key for B, a key for C, and a key for

D. But using public key encryption, each of B, C, and D can encrypt

messages for A by using A's public key. If B has encrypted a message

using A's public key, C cannot decrypt it, even if C knew it was

encrlpted with A's public key. Applying A's public key twice, for

.*u1npl., would not decrypt the message. (We assume, of course, that

A's piivate key remains secret.) Thus, the number of keys needed in the

public key system is relatively small. (12)

Proposal SecuritY Method
In this section we describe our proposal security that works in

secure communication based on proposed Complex Public Key (CPK)

algorithm via Message Authentication Code (MAC) function.

1. Using Message Authentication Code (MAC)
{practical construction for MAC functions is described in details

by two references (13, l4). To achieve private and authenticated

channels, we can combine complex public key (CPK) encryption

techniques with message authentication code (MAC) functions.

In our system, we would encrypt a message m as follows:

Ecpr [m, MAC (m)] : Ecpr IMAC (m) + m]
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Where the symbol * denotes the concatenation operation and
Ec.* is a complex public key (CPK) encryption algorithm.

We assume that the complex public k.y (CPK) encryption
algorithm, EcpK, is secure against chosen-plaintext attacks.
Furthermore, we assume that the message authentication code is secure
against chosen-message attacks.

In particular, encrypting first the message and then computing the
MAC function over the cipher-text is usually preferable since the
encryption function and invalid cipher-texts can be discarded without
the overhead of decryption. However, direct authentication of the
plaintext is a desirable property, and also notices that we employ the
MAC to authenticate messages that are not necessarily private and that
can be predictable or induced.

2. Using Proposed Complex Public Key (CPK)
This section covers a proposed of complex public-key (CPK)

algorithm, the main idea in this system uses two complex problems to
create the public key and the private key, these two problems are Integer
factorization Problem and Discrete logarithm Problem, these two
problems make the messages be very difficult to decrypt by any attacker
because he faces breaking, the message, Integer factorization Problem
and Discrete logarithm Problem. In this system the finite field F, and
the'obase element" g € Fq (preferably, but not necessarily a generator of
the group of elements on Fo) are public information.
Proposed Complex Public-Key (CPK) algorithm:
Initinl State:

State l: A and B publicly choose a finite field Fo.

State 2: They publicly choose a random base element g € Fq

such that g generates a large subgroup of Fo.

State 3: B chooses two large prime numbers p1 and p2.

Kev Generstion Stste:
State 1: B chooses a secret random integer b.
State 2: B Computes Fast-Exponential Q: go .

State 3: B compute the multiplication n:p1 x p2.

State 4: Choose I > e >( p, - 1)*(p, -1), with gcd (e, (p1 -l)*(pr -
1 )):1 .

State 5: Compute e -l .

State 6: Compute d: e-r mod (p1-1)*(pr-1) .

State 7: Make (Q, n, and e) public and keep b and d secret.
Encrvption State:

State l: A sends the message M to B.
State 2: Represent the message M as an element in Fo.

State 3: Select random integer a in intervall2,ql.

▼
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State 4: Compute Fast-Exponential ga.

State 5: Compute dr: Eu mod q e Fq.

State 6: Compute Fast-Exponential Qu.
State 7: Compute CPK: Qu mod q.
State 8: Compute the multiplication M* CPK.
State 9: Compute H: (M i CPK) mod q.

State l0: Compute Fast-Exponential H'.
State I 1: Compute cipher-text C : H' mod n.
State 12: Transmit the pair points (C, a.).

Decrvption Stale:
State 1: B retrieves the message

State 1.1 : Compute Fast-Exponential aob.

State 1.2: Compute CPK: a"b mod q.

State 1.3: Compute Inverse CPK-t.
State 1.4: Compute CPK'r mod q.

State 2: Compute Fast-Exponential C 
d.

State 3: Compute H : C 
d mod n.

State 4: compute the multiplication M : H * CPK 
-r.

2.1 Proof of Proposed Complex Public-Key (CPK) algorithm

this section, present the proof of our proposed Complex

Public-Key (CPK) algorithm of leading the ciphertext to the

plaintext by encryption and decryption process as follows.

We have: Ciphertext=HC mod n

=(M*CPK)e mod n.

=(Mホ Qa   mOd q)e  mod n

=(M*gba   mOd q)C  mod n

M=H*CPK‐l mod q

H=Cd m9d n=((M*CPK)e)d mOdn

=M*CPK

And    CPK=acb mod q=gab.

Compute   CPK~l modq

Then        M=(Mホ CPK)ホ CPK l   mod q

=M*(gab)ホ (gab)l mOd q

=M

3。 Using Secure Communic,tion(SC)

Vol.21,No5,2010
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r Secure communication based on public-key cryptography has
several positive aspects and in particular. The uses the entire DNS tree
of domains as an on-line certification authority that, for each request of
host mapping information, returns the public key of the authoritative
server responsible for that host.

When Given the DNS tree of domains, it is assumed that each
node shares a key with its parent:

CPKas: Public and secret keys (CPKABI, CPKas2) these keys
are shared by A and B sides.

Where:
CPKasl: Public and secret keys shared used for encryption and

decryption state.

And:
CPKas2: Public and secret keys shared used for message authentication
code (MAC) function.

In the beginning, we supposed the root domain (Top Level) .com
with a sub-domain (Second Level) saeed.com and finally the host name
domain yahoo.iq.com.

Then for instance, the node saeed.com (sub-domain) shares a key
with .com (root domain) that is referred to as the public and secret key
(cPKABr) of iq.com. The root domain has an a to as the public and
secret key (CPKarz) as well as it's own the other keys that is not shared
with any other node.

The root's key is used to start the process of building the chain of
trust from root to the authoritative servers.

Where:
CPKp: root's (R) key pair (CPKRI, CPKR2).

And:
PEp: Public key encryption under root public key.
As example: suppose that a local name server (acting as a re-solver) U
queries the root domain server for the IP address of ali.ahmed.com. The
root (ahmed.com) is not authoritative for this query and thus will refer
the re-solver to the DNS saeed.com.
Note:-
We assumed that U has an authentic copy of the root's public key.

Where:
Ppu: I--H R: PEp (CPKRr, CPKR2)

Then:
U--) R: Ppu (CPKR, MAC (CPKRr, CPKR2)).

The root seryer generates a secret key Ka which is sent
(encrypted) to U along with a symmetric certificate for .com. The key
Ka will be shared by U and the server .com. The symmetric certificate is

0
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an encryption under the key of .com of the key Ka and information
about U. The name server U queries .com by sending the original DNS
request along with the symmetric certificate generated by the root
server. The .com server will retrieve the key Ka from the certificate and
use it to encrypt a freshly generated key Kb. To safely communicate
such a key to .ahmed.cont, the server .com inserts the key Kb into
another symmetric certificate created for .ahmed.com. The key Kb will
be shared by U and the server .ahmed.com. Finally, the server

.ahmed.com will send the IP address of ali.ahmed.com to U
symmetrically signed with Kb.

* The DNS face the problem of trusting the information that came

from a non-authentication authority, the name base authentication
process and the problem of accepting additional information that
was not requested and that may be incorrect.

* The DNS security proposed is presented and explained from both

theoretical and partial point of view that explained in existing
security features of implementation.

* The DNS security proposed present some of the defensive that

can be helped to present some of the defensive that can be helped

to protect against some of these common threats.

* The proposed complex public key that is used in the DNS

security proposal, it combine the factorizations problem

computing and discrete algorithm problem complexity therefore

the degree of security become more complex.
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ABSTRACT
Image compression is one of the important aspects in image processing field. This paper

discusseJan idea for image compression, consists of the following steps:

1- Applying lD-DCT on each row of an input colored image'

Z- npptying tU-OST on each column of matrix obtained from the first step.

S- euantization process is applied to increase number of zeros; this matrix is converted into one-

dimensional array by scanning the matrix column by column'

4- Using Run Length Encoding, to minimize the number of coeflicients'

5- Using Arithmetic coding procedure, to compress the minimized array '

The decompression atgo.itfr- will reverse the compression steps used above. The

decompressed image is coripared with JPEG by Mean-square-Error (MSE) and compression

ratio as u *"urrr.r*nt for thi comparison between the conventional methods and our algorithm.

Keyr,vords: DCT, DST, Quantization, RLE, Arithmetic coding'

INTRODUCTION
Image compression has been pushed to the front of image processing field.

The rapid growth in computer power and the advances in video technology are

creating a dimand for new, better, and faster image compression algorithms.

Image compression involves reducing the size of image data files, while

retainin[ necessary information. An image of a resolution 512*512 occupies

786,43i bytes, and at a resolution of 1024*1024 it gets as four times as big,

requiring 3,145,728 bytes. This is why image compression is so important'
- 
An image, when it is compressed, it is okay to lose some image features for

which human eye is not sensitive. This is the main idea for image compression

algorithms used in the computer world.
The most widely used image compression transformations are Discrete Cosine

Transform (DCT) and Discrete Wavelet Transform (DWT). The DCT is usually

applied to small, regular blocks of image samples (e.g. 8 x 8 squares) and the DWT
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t is usually applied to larger image sections ('tiles') or to complete images. Many
alternatives have been proposed, for example 3-D transforms (dealing with spatial
and temporal correlation), variable block size transforms, and fractal transforms,
Gabor analysis. The DCT has proved particularly durable and is at the core of most
of the current generation of image and video coding standards, including JPEG,
H.26 l, H.263, H.263+, MPEG-I, MPEG-2 and MpE G -4(2).

Discrete Cosine Transform (DCT)
One-dimensional DCT is used to transform each row from spatial domain to

frequency domain, to obtained Transformed Image called "TI". One-dimensional
DCT is given by the following equation[8] :

π の =手 C(J):ノ
(′)COS17] (1)

where : C(i) i:0,1,2,3,...,fr-l

The input is a set of n image values "r" , and the output is a set of 1DCT
transformed coeffi c ients " TI " .

The first coefficient is called the DC coefficient, and the rest are referred to as
the AC coefficients. Notice that the coefficients are real numbers, and rounded to
be integer coefficients. The important feature of the DCT, it so useful in data
compression, is that it takes correlated input data and concentrates its energy in just
the first few transform coefficients(9).

If input data consists of correlated quantities, then most of the n transformed
coefficients produced by the DCT are zeros or small numbers, and only a few are
large (normally the first values). The early coefficients contain the important (low-
frequency) image information and the later coefficients contain the liss-important
(high-frequency) image information. This feature gives a good compiession
performance (13).

The following experiment illustrates the power of the DCT in one dimension.
Applying the DCT on a set of eight correlated data items 1:{ lz, 10,8, 10, 12, lo,
8, l1), and get the eight coefficientt y:{28.6375,0.571202,0.46194, 1.757,
3.18198, -1.72956, 0.191342, -0.308709i', after rounding getting: x:{29, l,0,2,
3, -2, 0, 0). As shown in Figure-l. To return image data, using the DCT
coefficients in sets of "n" and uses the inverse DCT (IDCT) to reconstruct the
original image values then rounding them; i:{ 12, 10, 8, 10, 13, 10, 8, l1}. The
one-dimensional IDCT is given by (la):
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(2)

(4)

Quantized FT matrix

DC―
DC― ●

DC― ●

DCT一

Figure - l: Apply DCT on grayscale image

Discrete Sine Transform (DSf)
DST is used for image aompression. Its equation is represented in the

following follllula(11):

Fr(ヵ)=DE27(″)Sj″ (π絡 )

た=ノ,2,...Ar

7 (″)=ハ″+1)EF7(た )Si″ (π絡 )

Equation (3) is used to transform "/r" values from TI matrix into "n" coefficients

coniains low-frequency coefficients which represent image information, and

contains high-frequency coefficients less important information. In our algorithm

one-dimensional bSf applied on each column from TI matrix called Final

Transformed "FT" as shown in Figure -2. The DST is equivalent to the imaginary

part in Discrete Fourier Transformation (DFT) and the result of the DST is just real

numbers like DCT (See previous section) [12]. The main advantage for using the

DST to keep for the quality of the IT coefficients and increase the number of zeros,

it is playing main role in our algorithm.

(3)

ヘ

Transformed
Image by DCT

TransfoII:l each column

by DST
Figure・ 2:using DST to generate FT

Quantization
After using DST we obtained FT matrix. In this section quantization is applied

onFT matrix. The quantizationmeans lost information from an image (except for

some unavoidable loss because of finite precision calculations in other steps). Each
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coefficient in the FT matrix is divided by the corresponding number from the
particular "Quantization table" used, and the result is rounded to the nearest
integer. By the following equation, quantization table is obtained (7):

Q(ij)=(i奇 )*V
Where V>0

In equation (5), V is a real number greater than zero. This value is effects on the
image quality, where the (v <1) means best image quality, or if (v >: l)
decreasing the quality of an image. For example assume you have a matrix 8x8, the
Quantized Table size is the same image size as show in Figure-3.

Table-1: Quantizcd Table
l l― ?‐ ‐.| つ 

―1 1.‐ ||||||‐ |||||‐ 11‐ ‐o
41         61 81   101   12 141
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281

(5)

２０‐
一η
一Ｚ
一２６‐
一Ｂ
一Ⅲ
一２

６̈
一憾
一■
一２２‐
一２４‐
一節
一″
一３０‐

‐ ０

一
‐ ２

一
‐４

一
‐６

一
‐８

一
２〇

一
２２

8 ‐‐:

18i

8,    101
101   121
121   141
141      161

16:        lo:

10    2Ci

|`  帽

161        181

181        201

201        221

221        241

241        261

り

5. Coding Algorithm
In this part we discuss two important algorithms used for data compression;

Run-Length-Encoding (RLE) and Arithmetic coding. At first we apply the RLE on
the FT matrix. Because this matrix contains more redundant zeros and more less
important information in high-frequency domain, also the RLE convert the FT
matrix in to one-dimensional array called "Arraylnre; ". Finally apply the arithmetic
coding to convert the array into bits.
Run length encoding (RLE) is a simple technique to compress digital data by
representing successive runs of the same value in the data as the value followed by
the count, rather than the original run of values. The goal is to reduce the amount
of data needed to be stored or transmitted.

Example of RLE:

Original

RLE Representation

As we can see from the above simple example, RLE works the best when
applied to data where there are successive runs of the same values. the real world
application of RLE is in image processing. During image compression, higher
spatial frequencies are filtered out. This is done by applyinga2-D DFT (Discrete
Fourier Transform) or DCT (Discrete Cosine Transform), then multiplying the
result with a quantization matrix to reduce the amount of precision stored in the
higher spatial frequencies (i.e. the higher spatial frequency components will be 0 or

1 1 1 0 0 1 1 1

1 3 0 つ
ん 1 3

"
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very close to 0). The resulting image is often stored as a vector of values and they
are read in from the 2-D matrix using a zig-zag technique that maximizes the
number of consecutive 0's so that RLE would be most efficient.

Then the stream of data (i.e. compressed data from RLE) is taken and
converted to single floating poiqt value. This output value in range less than 1 and
greater than 0, when decoded this single value getting exact stream of data (5). The
arithmetic coding need to compute the probability of all data and assign range for
each data, the value is ranged from low to high value. The arithmetic coding
algorithm is shown in the following procedure (8):-

Begin
Set low:0.0;
Set High: 1.0;

While (not reached end of data)

data : read_data_from_vector 0;
Range:High-Low;
High: Low + Range * High-Range(data);
Low: Low * Range * Low_Range(data);

End;
End.

Assume the following compressed data from RLE, compress it again with
arithmetic coding:-

Data : U 4, 19, 70, 70, 32, 7 5, 23E, 69, 37, 651

First compute the probability for above data and assign low and high values for

each data as shown in the Table 2:-

As stream of data to compress it by arithmetic coding algorithm, the Table 3

shows arithmetic operation:-

Table- 3: Arithmetic Compression

つ
つ

０く
υ

Table -2: assign Low and Hr'g& values.

Data Probability Low High

つ
４ 1/10 0 0.1

238 1/10 0.1 0.2

74 1/10 0.2 0.3

1/10 0.3 0.4

75 1/10 0.4 0.5

19 !/10 0.5 0.6

70 2/10 0.6 08

‘
υ 1/10 0.8 0.9

69 1/10 0.9 1.0
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Data Low High
74 0.0 1.0

19 0.2 0.3

70 0.25 0.26
70 0.256 0.258

32 0.2572 0.2576

75 0.25720 0.2574
つ
４ 0.2572 6 0.257220

69 0.2572 64 0.2572168

37 0.2572 676 0.2572169
‘
υ 0.2572 67752 0.257216776

The final value "low = 0,2572167752'this value converted to binary code (28-
bits). This means the arithmetic coding compress 10-byte to 28-bits. Arithmetic
decompression, return the original data from Low value as shown in table 4, the
decompression algorithm can be illustrates in the following procedure(8):-

While (Low >:0 )
ForI:0to 10

IF ( Low >: Low_Range(I) AND Low < High_Range (I) ) THEN
Range = High_Range(I) - Low_Range(I);
Low: Low - Low_Range(I);
Low: Low lRange;

End l/ if
End llfor

End ll while
Table… 4:Arithnnctic On

Low Value Data Low High
0.2572167752 74 0.2 0.3

0.572167752 19 0.5 0.6

0.72167752 70 0.6 0.8

0.6083876 70 0.6 0.8

0.041938 つ
４ 0.0 0.1

0.41938 75 0.4 0.5

0.938 238 0.2 0.3

0.38 69 0.9 1.0

0.8 37 0.3 0.4

0.0 ′
υ 0.8 0.9

Decompression Algorithm
The decompression algorithm

illustrated in the following steps:
in reverse the compression algOrithm can be

1- Decode the compressed data by using arithmetic coding.
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2- Generate FT matrix by using RLE. This step it is meaning read the one-
dimensional anay to build columns for the FT matrix.
3- Multiply element by element between the quantize table and FT matrix.
4- Apply inverse Discrete Sine transform (See equation 4) on each column to
generate Transformed matrix IT.
5- Finally apply Inverse Discrete Cosine Transform (See equation 2) on each row
of IT to obtain approximately original image.

Computer Results
Our algorithm tested on two different color images, applied on the MATLAB
language using CPU -AMD 2.2GHz with RAM 2Gbyte. The color images consist

of three layers R,G,B; these layers are converted into another three layers YC6C, as

shown in Figure-4 (10).
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Figure - 4(a): Transform matrix from RGB to YC6C,,

(b) Transform matrix from YCuC, to RGB

The idea from using this type of transformation is to increase compression ratio

for the algorithm and also for comparison with JPEG technique, because JPEG

technique used color transformation. After applied the color transformation we

need to the algorithm to compress each layer independently. The Figure-3 shows

original image used bY algorithm.

(b) Original Animal image

with dimension 960 x 720

Figure -3: Original images tested by the algorithm

(a) Original Lena image
with dirncnsion 500 x 500
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The first test for algorithm on Lena image size "732 Kbyte", this image
transformed to YC6C, , then each layer compressed by algorithm. The quantized
table is used in the algorithm contain the parameter (V) (See equation 5). Table 5

shows different parameters used by the compression algorithm.

able -5: Lena results

Parameter "Vt'
Compressed

image size
Compressed image size

with Header file
Compression

Ratio
V=0.5 98 KBvte 126.48 kBrte 5.78
V=1.0 53 KByte 68.3 kBvate 10.71

V=2.0 28.81 KBvte 37 kByte 19.78

Table 5 shows the compression ratio for the algorithm used which is computed by
equation (6). The compression ratio shows how many times the compressed image
size is smaller than original size.

Compression Ratio =
Original image size

(6)
Compressed image size

Lena image compressed three times according to V used in the Quantized Table
(See equation 5), the figure 4 shows three decompressed Lena image

7

V=0.5 (b) v:l

(c) v:2
Figure-4 (a-c) decompressed Lena image
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Second test: Animal image of size 1.9Mbyte, also this image transformed by using
YC6C,. Table 6 shows the compressed size for Animal image by using same
parameter "V" in Quantized table. Figure 5 shows the decompressed Animal
image.

Table‐ 6: Animal imase results

Parameter "V' Compressed
image size

Compressed image size
with Header file

Compression
Ratio

V=0.5 187.35 KByte 241.44 kBvte 8.05

V=1.0 101.43 KByte 130.5 kByate 14.9

V=2.0 54.39 KByte 69.75 kByte 2789

ヽ
　
ヽ
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(a) V:0.5

(b) v:l
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(c) v:2

Figure -5: Decompressed Animal image

JPEG technique is very important in image compression. In this research we
use it to compress the same images for comparison with our algorithm. The JpEG
algorithm start by convert the original image into 8x8 squares , then each square
compressed by 2D-DCT. The quantization process is approximately same ,rid i,
this research, then using zigzag scan to convert the transformed square into one-
dimensional array. Finally apply the RLE and Huffman coding to get compressed
image, the Figure-6 shows the JpEG algorithm.

lgzag scan

Separate original image
Into 8x8 sub-images

sub-image 8x8

Figure -6: JPEG algorithm

Before the comparison between our research and JPEG, we need to compute
Mean-Square-Error (MSE) between the original images and decompressed images
to compare image quality, between our algorithm and JPEG. Table 7, Table 8
shows the comparison between JPEG and our algorithm for Lena image and
Animal image respectively.

able- 7: Comparison with our algorithm u Lena i

二||||||||‐11音 |

|■IVIIP‐
「

'ジ

1‐ 9■ |

|||■Rati6● |||

JPEG
Quality=100% 245 Kbytes 2.98 10.88

Quality=85% 77 Kbytes 9.5 24.62
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Quality:500/o 34.9 KbⅥ es 20.9 39.6

Our Algorithm

V=0.5 126.48 Kbytes 26.82

V=1.0 68.3 Kbyes 10.71 46.51

V=2.0 37 Kbytes 19.78 71.81

AL- Mustansiriya J. Sci Vol.2l, No 5, 2010

Table‐ 8:CI with our Animal

JPEG

Qualiry:100o/o 586 Kbytes 3.32 1.2

Quality=85% 197 Kbytes 9.87 6.85

QualitY=5'907o 91.8 Kbyes 21.19 26.1

Our Algorithm

V=0.5 241.44 Kbyes ハ
Ｖ 50.28

V=1.0 130.5 Kbyes 14.9 78.14

|

V=2.0 69.75 Kbyes 27.89 108.55

This paper presented a new idea for image compression using DCT and DST

functions together, which has some advantages illustrated in the following steps:

1- Using one-dimensional DCT and DST functions. which means increasing the

number of high-frequency domains, and most regions of images contain high

frequency domain.
2- The main reason for using DST

increases high frequency domains
is to keep image quality. Because the DST
and all coefficients are reconstmctable by

inverse DST.
3- RLE algorithm used in this paper minimizes the number of coefficients and

generates header data contains bits, that indicates to comPress, or not compress.

+- Arith-etic coding is used for compress the data after RLE is used. This

algorithm converts data into floating point values. Arithmetic Coding is better than

huffman coding that used in JPEG technique.

5- The value V used in quantization has important roll to increase number of zeros

in matrix, this value increases compression ratio for algorithm used.

Also this paper has some disadvantages:

l- The value V used in quantization effects on image quantity, this make a small

degradation on an image, this make JPEG has better quality more than our

algorithm.
2- Header data and head for arithmetic coding effects on file size, for the image

used in this paper, header size reached to more than 20 kbytes.

i
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ABSTRACT
The color photography process is studied with using test paper in the box which

was possible to control with its light by fluorescent lamp and a group of diflerent
images at different intensities of light are captured (at diflerent voltages) and
calculate the power of the light system , Analysis these images and calculate the
standard deviation and the mean for the intensities values for RGB bands and L the
brightness component and estimate the quantity effect ofthe sensors ofthe enet web
camera by changing the intensity of light of the fluorescent lamp . The relation
between standard deviation although the mean for the color bands RGB and L the
brightness component for the captured images with the power of illumination
system .We observed rigidity and stability in distribution ofthe intensity of light for
all color bands from (0-60) volt which the sensors of the u'eb camera an able to
sense through this range of the light voltages and observed with increasing the
supplied power of the system increasing the mean value and this increase take
parabola form and rigidity and stability occuned in the mean value for all color
bands with continuity of increasing . Also, observed stability in the standard
deviation value at low different light less than (80) volt which there wasn't noise in
this range of voltages and the noise increase at high intensities of light for the
fluorescent lamp until it reach level of stability again and for all color bands RGB
and L component .
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ABSTRACT
In this research the intrinsic modal birefringence has been measured for single-

mode optical fiber without any extrinsic effect .It was taken a single- mode optical
fiber ,the diameter of core material was (5pm) and the total diameter was (2lOpm)
for different lengths of this fiber. Show the result has been obtained from research

which the magnltude of model birefringence of this fiber (B:5.74x10-7 deg.m-r),

beat length (L5:1.09m) and the value of the difference in the propagation constants

between the two axis the fast and the slow (A p:328 deg.m-l;.
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ABSTRACT
The importance of the study the contrast lics in two things:flrst is to know the

visibility of the written text to compare thc visibiliサ text With other text written on

the same plate,and the study of宙 sibility for same text differ by differ the using

color and by text background. ioc. by depcnd on contrast between the text and

background.

In this research wc study two types of contrast(Statistical contrast and direct

contrast)on text which written on a whiteboard by multi― colors(red,green,bluc and

blaCO in light classrooms and study the effcct the change ofthe distance of scenes

(Camer0 0n the range of宙 sibility ofthis text。

Showll us that distances of near to bc the contrast was high(the text more clearly),

also found that the statistical contrast to show the details the written text is the best

from dircct contrast, and different colors on thc plate found that the blue color

compare with red and green color is more visibility ifit written on whiteboard in the

sallne lighting conditions ofthe classroonl,which was fllrncd in which texts.
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ABSTRACT
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6J,」|ヽり。JJ』出 り|メL亀 し」 [14ASTM(D257‐ 66)凸い メ LJ●脚 |
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¨ DJJ A=ギ 魏

…

」。‐ 甲― 1戸 ♂ ‖

…

Jo
Ⅲ 6ンLJ"■ リパ 16J国1央‐ 2 5cmヴ J‐Jr≦コ IJ」|い固 1勢
|ゝ ひ」(0‐3KV)。J― もJ」14国J(PHYWE)なメ ♂`ひ ク品…リエ奥‐
Keithly(616)う曝■ L JJ・ コ ■ こリヒ」IJコlJ lKV Lメ 1出Jが ミヽ

“
J戸 色コ |

´脚 」|い国1´ (μl)御|♂・メ .dgital sold statc cに ctrometer

(Ⅲ・ +甲出
り
Lメ ロ lc■メ ´ ■ り` |´ |メ |五 Lり し■ ■ 静 =錮 ■申 出

漁 もン ポ 夢 」コ|`|・ |メ ′L・ 国LI♂ ‐ L7C(NIANFREDI)●メ IJ=h

`“
“

二よミ̂6J♪ JOメ ムJ」 |。ゝり́ (1.0-0.1)KV`“ ひ■3メ||・いぅ
.(40-100)° C

襲 出 しご国 l

』|…ゝ 6JメIJ`り。ど odc 6ンL」1徊中メ饂|二 1ヽ ^メ|むた (1)がコl出
な り°こ

LJ●
(。dc)ヽ」■メロ|ス 1'^メ1こ Lり |■=｀ J(100,120,140,160)μ m

♂ 1凸|夕」I JIど鵬Щい

`"り
J」|(PNIIMA)`ヽコ ■ 4■ ♂メ」(T)り_メ |

い こも,メS｀し 。メメ |の ヴメ lこ IJ・jyl″ 枷 」し 、ジJ,J二ヽ岬 |ぃ ごし

“■‐ し、い メ|ふ刈 挙メ |コ」lξ 相 」16りlめメ´ JJJIもゝ

“

団 ‐ 脚 ‐ Ьメ|なメ |■|♂ 6。しう,¨コ |ふ 許 メ1亀ン
嵐^』 ど Odc Ьメ コ |」●メ |二 1'^メ1亀光 (2)`К Jぬ 厖 (13`8)脚メ

ども
'五

」|｀Jリリご」|ヽユト́J口 iに月二J」Lヽヽコ♂ PNIMAJ二 =Lミ ^6り|,こ■`り」

JJ£ 1… .」|たoこ碑二」|.コ轟 oPる」メ |ムユコ」l ol`｀  `‖。り彎Jユ
1｀‐1``1^… 6●いぅ

」 |ヴゅ こ→ Jj口 |`J^… い Lち ´ J(13`14)■ |夕 3工 。工
r`‐1(PMNIA 3上

)

odcち島 コ 1礼ユ七澪
gl礼

島=■口|が ι響 (1)J,コ し
日 -1り■ _藩SI J■口 lJ‐ J

´ PNIINIIA」 社 L』
…

1,1ま 1二 ちJ♪ d■メ 枷 コ |

12E‐ 14

lE・ 14

8E‐15

6E‐16

4E・ 15

2E‐15

0

●   100 micmmet● r

◆   120 micЮ m●ter

■   140 micmmeter

+  160mに "motor

（
日
●
．Ｃ
Ｉ
げ

^

T(°C)

。1社ミハ 訥 リメ l Ⅲ υl“ σ
“

3'国1塾メ lⅢ響 |し :卜 ‐
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1.2E‐ 14

lE‐14

8E‐ 15

6E‐15

4E‐ 15

2E‐15

0

90      100     110     120     130     140     150     160
Thickness( m)

」な出L6JI♪ ●ぃJ」
‖▲…‖

“

σdc 6、メL」IⅢЦ丼S14典
“

メ 1亀光):2‐ び出

.♂ (PMMA)

乱
“
,JJ出出 6J♪ ●LJ」 mlσ dc6脚 1神恥 口 1尋押口 |´ :1-JJ■

“

」L」yJ(1000/T)K‐ 16り
|ジ」16Lりo甲メ■ IIl σごc亀光  (3)どに」IJ■

♂り |ボコ|ひJ(1000/T)K‐
1戸

こ
LJ♂ Lnδdc評 ´ 1こミJL恥 J`鳳ミハ

.卿1祉 許 い 国 ‖ゝ ■ ひJttL許 い

Jじ JJ“」い (3)ム」|ひ
“

L`♪ PMMAJ Ead上■」1麹ム許 』^出 メ L LI

凸国上
戸 ●ILヽ 1(100,120,140,160)μ m d理 知 い い 上事 国 1凸国 ム

評

ぃ Jo年 3声も中
`"J④ ミ ぶ た

=|」

撮 t里 昔 ポ |lhJこ」J●
"」

10.1-10碑 Lし剥ほ

げ L≒|♂■り卿 |コムリ塾ぃメ|“い い」ユ1ヽ ⌒■.』 ♂」|げ ι■L
Jメ dメ」 ■ふ PMMA Jル ●IL～IL」J。 (15)・

1ヽい|｀♂l■‐メ♂ |ご国 |

出 」 」 |.|ハ |ムェ リ■ ナ 」IJDLみ J́。 (16)こ り |しい レ 。4LIりΔ
´ り

」1醜 JこL

fio 120 130 140 {50
Thickness ( m)

』PMMA

T圭 40° c IT■510,| TI`0,こ T圭70°c IT■80'こ IT■9‐011 IT■100.°0

1001■ |

0.491 0.816 2.200 3.016 4.726 6。778 10。425

120Ltiiri 0。387 0.685 1.346 2.753 4.125 5。958 8.773

1401m 0.301 0.426 0。780 1.627 2.488 5。293 7.566

160μm 0。 177 0。274 0。 542 1.356 2.114 4.677 6.213

"

"

11■
1liti

`11,1●

1'イぬ:こ轟,■1押吼,出IL11押岬「澤
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♂■メコIJう|」 |ユ 1ヽ ^メ ●|、JI中■」|・鯛り●りう腱 80 μm』 ^… リムrゝツ` 」■パ |

い戸 静口島ylン ン¨ぃ
`メ

ぅ」■ごり」|リドIJコ 16二 6・ぃぅどJoJ

`)、
、、コ.メ」IJメ |っい I JI、■綱LJ」IJ・コ|、■6。L3ついうJIヴう3■ 0.5kv

(14)‐メ」IJ“りり■IJ`^JJ」|ヽ

a loo micom.t.r

a t2o microm.t.r

I 'tito micromdt.r

l l5o microm.t.r

３３
　
　
　
“

■
日
０
．Ｃ
）。一●
嘔
コ

1000/Tk-t

611-,;*.ll ot;;r ?Jft ea lno6. 6-.y!,.,,e,I1 +tiJ#ll 
-4.1+..J:ll 

iiyc :3- d,S"-i

,F PMMAJ (1000/T)K '

100       110       120       131       140       150       160

´ (PMMA)」 』^…■61鴫

“

申 1亀L61鴫 :4‐ Jい

■
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Ⅲ ぅりよJニ

』^‖|♂ σdc 6リム」|■|メ」1111.^メ1亀:光 E,D,C,B,A(5)が 」IⅢ
:Lゝ 4。Jlよミ̂ 6り |オ J`り」り甲ル PMMAJ

:JI早口 |。_月J6J_メ|■J。 3さい る」出 ヨ |■ リヽハ 14‐ メ I JoJ:コ

リ1ス1ヽ|ひ 増J`Jメ |｀J。 る。しjJJ、い メ|ヽ脚 1上Lひ 」こ|メ|工 6Ⅲう 。1
.」二|メ|ふ 6。しう

」 uぃJ`“メ、

“

りうし■ ι出 ■ L!細 ム ●タツIJ.点¶ JIヴ。メ 6Jlメ|ヽり。3典う 。2

(17)もっJ邸1乱 |メい メ |…
Jメ ぃ 」|。男 J甲_"PMMAJ甲 |』 ム“6。い

`メ
嵐 |■いパ 1苺い メ 1出 :墜

J日 Jヽ L｀ いヽJIご|メヽIJい」IJ‐・J JIヴさ夕 甲メL PMMAJヽ JI`4^… ,6oりぅ

。
it_111出

Ⅲ 国 11ヽ“1げ 与 島 」 |■ヽメロ 111ヽ一メ 1亀光 J■ D,C,B,A(6)小 」 I LI

也 J♂ |メIJ。 (100,120,140,160)μ m』 ^‖1凸■
1訊1ミ ^6J♪ 山Lり」

:ハ LLゝ
e」甲 1渉 亀L!工 σdc 6J出」 |コリ ´ 14‐ メ IJoJ A(6)小 」lξ :ツJ
亀」ふ 103(Ω .cm)‐

lJ二
F年■ メ |ふ

♂ メ ‐ PNIMA JI%11・ 点1麹玉

.♂IPMMA♂

(6)卜」|ひ 区 J.～J出 ■ |夕 6」J■日 IⅢ 凸も 応 ‐ メ |ふ J。メ :い

1■ い |夕 IJゝし ヴυ脚 |.叩|ご吐 肺 甲 口」贔 り|ふ J』 もJttJ D,C,B

(9`10`18)準 メ 1尋」 凸Lタツ|」 山LJメ リ|タリ め 井

"ふ
`ヽ哺|の 工L JoJ

醜L‐ Ll._1ごいズ 盤|口 |_メL【
´

'ヽ
ttパL」1仰 |・t“L」 占タツ 」メ轟

“

11ヽ 、J山 Lゝ6o、ぅ―
口1`ス

^〕 ♂ |メj6。い夕Ⅲ“メ|ふ J。」J■1ヽ・ 41♂
|

‐ ■ 国 16。国 `l JI望コ |どに 」 メ IJ■ゝ Jtt Fメ ‐ 1国 |ひ 63分メ |

い 脚 メ|●晦ゝ メLJXひ ♂ 1ロニタIⅢメ許 6J」|●晦メ |ふ 』L」

。(19)♂1出J許
中
“
り8JJ口 1凸トリ」枷コl σdc`メロ|■もハ1社中メ1評 出●(2)Jリコ |

。(100,120,140,160)μ m』中 りゝTicち ひメ|メ |

メ 出 もメ リ
i4^…11J L、 ∴電11凸uL評 ぃ 亀ゝ」IJ`,お夕 (3)Jり却 IJ(7)′ K■

|

、̂1_lL、 二■1場L oitバ Ll,_1ひ|メ」IJ卜」1」‐・J JIヴう夕 ■メ |:4ム …,“いうol

』 ^由16oヽ夕 も LI」 i4^‖|♂ ぃ 中 出 6J■ ゝ |。ゝ J尋 いメ 」 |二 ｀ヽ一 メ |に■ 6_月中

二 ゝり。(9,20)亀Lソ 1榔 6メ 山LJJ●|しトリ。́ ´ メ |に■ 卿 |コム J。」

メ 出 メゝ リ。メ |メ|■」J与」 |●国ム
評 い 亀:爛|(3)Jリコ IJ(8)脚 |ひ

凸｀ L｀ メ
′‖ヽ 枷 一 く‖ナ .ゆり cJヴ」脚 |・叩 |。ル メメ い L■国 1姻出 1土

い 。うり r工 増L」メ ]め― メ |ム■ 日 J二,VI J凸 Lリメ ロツ|メメ めユ ″
lkヽJ

も t巡。い メ |ふ |。 メ i JI‐″ ひ lk`J凸｀ L」島 I JIゲメ 亀出 IJ■メ贔

Ⅲ j」 C8り」 IJ串」 1凸晦 ゝ J響 `4Lバ `卜
1'ヽ 11ヽ 、哺|●】 `凸 olj亀Lソ リ lJ

い も」メ 1昼 国 IⅢ パヽ 1甲出 ゝ 。い い メ リマLJ乱 」 |♂ 1出 」

。(8`7`6)ひ り |め峰 メ 1凸J二 」 |タメ ♂
|げ り国 |卜 ゛ IJ甲 |メL
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6ノム」|(sn02:SbJ Sn02)与工 都` り|“Lスミ‖ぬ

ヴJJNl♂いJI■押りIL共
`よ 」ふ ヽ っ め二ヽ 1ロゥ ,」LJ井 ― リユヨニ丼 r出,井 ♂・ 事υ

～
j口1占P」

・
井

`メ
hn_」メ 」ちr」口|り jリ

ABSTRACT
In thc prcscnt work,structural propcrties invcstigatcd of purc(Sn02)thin fllms and dopcd

by Antimony(1,2,3,4,5、 vt%)WhiCh prcparcd by chemical spray pyrolysis wcrc depositcd on

(550°C)giass substratcs wih a thickncss of(250 nm)

X―ray diffrac■ on(XRD)analySiS Shの vcd that flims arc polycwstallinc in nature,the

deposied■ lms cxhibl cxcc‖ cnt cヮ sta‖ inc structure wlh(110),(101)preferential o●cntation

doping with Antimony causcd incrcasc thc grain size, dccrcasc of dislocation densiり
,

micro strain,and interplancr spacing in gcncral

…

|

■うメ|‐m.3,Ⅲ,1早押 し♂ 1(Sno2)'‐コ|‐
`」

い二■i Ll夕 .́‐1`'、 ‖ヽ|ゝ ´
J^ゥ

(550° C)る」́ ｀♪■|→うエリ許 び」_NI♂押 1中メ1ヽ力 6_漁ヨ|(1,2,3,4,5)%

(250nm)
中 にかい対1,・Lど り

'コ
|｀ ‐ヽ1^…くメ■も́ ヽこ lゝc‐ 311`、 』Lこ |ゝ・

"ご
出■メ上|

(110),(101)
麹"も も メい ltJ』』 |`こD瑯YI想玉 :ひ さ ´ 出 り``り脚 1■口 1もつも J!`」 し,■ 1`岬 |

でLが■ コヽ|こ聾」|ン

Lコ |

名□111^メ|ン●lt_J!♂ 工♂|ユ・ ^メ ■ Jメ|ひ (Sn02)3oし

■ メ |ス
`L｀

』
ひ コ

`～
Jtt jL♂ I(Transparcnt Conduclng Oxides(TCO))

Ⅲ |ゝ,4憔 ^1,`(1,2)(n‐ サpC)■口 |こメ |ひ
`彎

■■ ぃ 」J毎‐ 口 16メ
`Li^‖ Jl｀ J=・ J

り 」 籠 Kあ 饉 Jさ 5,(3.5‐4 cV)ヽメ J。 コム 6鼻 (Sno2)■ン ひ 6井」 |■ り́|

(3)御 |

甲メ」|り ♂』|(Sn02)夕 ~釧 ‐● ■́6上 ⅢⅢりⅢ l― JIこコ||ゝ しゃ
‐ J6,い メ IL←

“

L^ミ LIメ リ `(1,2,3,4,5)%■ jメ|‐ 」 |(Sno2:Sb)●

"Lゝ

|

(XRD)●口11‐・
'|り

、lLし ぃ 、調脚 |

脚 |ごl力 Jコ |

ヽ 3カ (Snc14 5H20)云■ t411夕 ｀ ^釧 61≒ント もoLが ミヽ1・|(Sno2ス ■ Jり■ 基

`´
押ヽ |●上 1`メ島

“
戸」̀.日 ●ヽ|メ|ごン Jり|`_t,6υい、́,(350.58gm)、ギメ |

Ⅲ♪´J^1´ ヽ̀ (1,2,3,4,5)%■力望戸 中■(228H)砂メ |いう,(SbCL)ひ ●メ リ|

こいうぃ た
― ～

ふぅ工|メ ト ■Jし口|♂■゙ 1中メ|■力 `(0.1)L」
ム ぬL‖

.ヴJメ リ ■ 夕 1甲■ メ 1亀メ ニ が
tヽtl(lX76乏 6mm)」JI
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ψ」_口|♂_SI中 メ IⅢメ■ 押 |(Sn02:SbJ Sn02)ム ■ こゝ ムギさ メ lc脚 ^th J響
~リ ハ リ」― J ttJ島

私紫府壊ゴ:劃1菟陶lt費罵 境温出マィ淋補|れ |

(55)`L』 C墨」 |´ Jメ (5)がメ |もメ `(105N/m2)、ぃ 」|■IJI亀_メIJ!よ IJ・ |りIL=ニ

.(■6

1ヽ スこヽ ■メ 劇 |ユ 1ヽlA剪
ヴυ」岬 |■手 メ IL月■ bり 亀メ ■ メ 1乳饉 マ|。♪

“

が
ヽ

・
1・ J戸

.Ⅲ脚 |メリ

"喚
 (InStrumcntal broadcning(隔 ))ぅいJIに

'ご
国|こ出 Ⅵ J工4dヽ り」

61■ メ i毬 ic」メ 椰 )♂ |´チ 出 うい |♂ な く■劇 叩日 |メ 与 却 |●Lメ |

♂ |じ上 」,蟷出 い ‐ ぶ 出 ♂ |`(WaveLngth wmths)げ メ IJ脚|´力 (Width)

oJ争」|もり」 ひ J国|メ 区
(甲メ |い り国 |)神口 16υ脚 |♂ 画 。(4)。卜 」|ザυ脚 |

x辱 `6り脚 |。早り国1酔轟 ひこ出|■,V](Standard defect iee Si sample)Ⅲ り|

甲 |を出 |ゝ。メヽjteL"ご 日|こL`ylり |工4J`(5)墨 ヽ■」1乳
=tゝ

loり.り teヽ こ

'ご
国|こL3YI

。(β i定 0。 11(deg。))ゥL叫 611・・ヽ 11・ゝひFヽ
ミ1ヽ J゙I

mし び国|

|=1(XRD)甲 11・・力 |。分 ぅぃ 4口 |夕 6)墨劇 111.ヽA"ヴ J」押 |.≦メ lu工 ■ 脚 |´

ぅ、.1^:lKメ 山|も げム6坤 |ス 1.1た |ヽと_ゃ Jぃ■1`(ASTM)麹LJtiJ(2)出|´

Jい ひぶ島 メ 1(101),(110)こpい』ツ|●1(XRD)ご出凸メ■1」
`(P01ycrystalline)υ押 |

…

L49■→脚 |¨ い,1、´ぃ いツ10■ ル lgrOwth)(cryStal ヴリ脚 |・t41ソ |●
1」
OLいyl

。(1)」メロ|い

。井 うk→ い い J夕」 い ♂ |(FWHM)Jもメ |～Jう が :1‐JJ却 |

iツ |
`へ=ヨ

L.13i

Sample Doping(%)

(HO) (101)

20 (deg.)
FWHNII

(deg.)
20(deg.)

FWIIⅣ l

(deg。 )

1 0 26.5359 1.825 33.814 01.45

2 1 26.4984 001.9 33.680 1.316

3 2 26.5982 01.85 33.889 01.05

4 3 26.6294 1.762 33.726 1.975

5 4 26.6357 1.775 34.138 1.100

6 5 26.6132 02.17 33.739 001.8

ASTM 26.611 33.893

‐:[qひJげ絆 」|け」IJ~り 1・ “ヽ ♂ (SCherrer)が 日 1亀。L4【 1́ム ミ`1`J

D= 0.94 1,1 lp cos(0) | (1)



2010`5」 |`21 1`ヽ ^ll 1r-"-.r*11 ajt il+-

.iJ.ilJl 'll."tl ir..iYl ++r. d3t :), :ctj iJ

脚 1    6ユ」|〔 L^11^』3(radian～メ墜tl^111～Jりぃ)♂こ」|びЬチ :β

。(Fun Width at HdfMaximum)(FWI‐IM)
。(Degree●いメ|)」り りヽ|う :0

メ ■ 二 加 (1)二中 Lゝ |コ J・ Jtび二 」 よ上 コ ｀
司 ― 押

lψυ脚 |「封 |」 ‐ヽ̂。L電ツ

1早 6メ.6ェ 〔́ニ メ |」J`(隔 )うЧJIビル ご国|(XRD)押 |ム ‐∴ゝ |。,._こ 嘔 |り墜 VI

■い

“

メ |

嚇 J(Cauchy)J」 い L■ コ 11‐ ∴ゝ 。Jぃ 辞 島 り■ ♂
|」

(リメ 也 りJJ)■井

:り国1亀コ |

βcs=βm―βi (2)

:oい |

.嚇 げ口|♂日16」lt h^■ ^工 1■ L』 Liゝ ぅ♪ ご島 ´チ :βm
。|・`・

・』 央 撃 |´
ご

口lr日 16」 lt社 ^■^ェ 1ふ ‖̈社 ユゝ 。Jぃ ´ 島

“

チ :L
.6J脚|"ご Ш じ地 」 16」|=Lぶ私 立 ユlh¨‖毬 ,セ か げ菫 ぃtカメ :βcs

.許 `L__1(1声刈 |♂ (2)“受

D=0。 94λ /1(β m―βi)COS(0)] "̈・ 0。・" (3)

中 響 (多 |●メ 亀」1静 (Gauss)コ |」 い L`it出 二‐主ゝ |。井 J島 りtユ |ム
ひ

LI

βcs2=βifぱい」I War③
ず。す.ザ

1濯JJ』°ゝ融パ1個 |

D=0。 94λ /1(β m2… β′)%cos(0)l
―:(8)督▲リリ

コ｀JIごL」|り専LYI

βcs=[(βm‐  βl)(βm2_βi2)% ]%
■許 出

“
(1声刈り

“

)ぬ受

(Waren's cOrec● on)■ G卜」llゝ ζ叫
■許 出

“
(1声刈 い

“

)´

“¨ 。̈"・・。 (5)
力 玉Lめく Warren)こメ 1重 』ム」!亀LI

・̈ 。……… (6)

D=0。 94λ /11(β m― β)(β m2_pF)%〕
%cos(0)l

甲 |」 。メ |うい ぃい。J押 |´ ♂|コ|“

"(D)゛
コ|♂1出・uL立

押
|‐ (SCherer)a。 し J((1)増。日 |)c‐」 1出 (Scherer)コ。し ´ (1)JJコ|♂

げ 」 |二Lヽ戸 」|(7)■□|(Waren)」。LJ(5)(Waren)」 び ― 」 |」。し り((3)」。LAlり

許 (101)」 (110崚J…」G Jtt JJ却い 甲 |が1許 出 品 り墜 ソ_ハ デギ |

ざ い て ‐ 」 ld手 (SCherrer)珀 。し ひ
～

1“
ギ ヴ

」
い 口 |″口 ldL´ oぃ ■ ]`JIメ |

1ヽと
いヽ |´島 ´ メ 0メニ(XRD)´ 島

こ
L面|」!■し りう甲 |こLI●ゝの ょ |ゝ♂ 1酔

ご
国 |こL6り |こだ‐ び■ ■ゝ●甲 l´

ご
国|こ Lこylひ

メ 1(FWI―IM)♂ 16ユ」 |・・
バヽ̂

.●L‐ ‖ヽ

"ご
国|こLⅥJムメ|´

(7)

4



ψJ♪」IJい夕 |■申 メ |■メリ3)=」|(sn02:SbJ Sn02)｀ こ ｀もいメ lυ」 ^ミ m´型

■n“ ,0‐Lり Jい りrl=hJ～■」

が日 1仁メ |ヴ」|げ 暉 |´」 い メ 鋼 |ぃ
ま βm‐風)6メ IJム

♂ 甲_口ldd≦ Lゝ

メ IJ(3)亀。Lllが ひ ぴ1い
`J(7)亀

。日 |い い 。Jメ |´ ♂ |ご国 |むIJ(Warcn)
CJメ 」 1ヽぶ

(Sb)。Ⅲ いゝ (Sno2)望メ
い`
`(4J3)よ劇1出も

♂ む ヒ≦ (5)コ。日 |が い

。(9)(1)卜」|』Δ碑 区 小 |』Jヽ J」1出 |りJご |ン
ξ (Sb)● |り｀(Sn)

●メ 狛1試1・ ^甲 |ヽ

``Jご
|タリリL(Sno2)`リカ :1‐さコ|

(9)■井 (C,d,e,lg)J事 |。 ♂″(a,b)JJ`い

J国いJヴυ脚 |いメ |ぃ≦ J!ザ。夕LJ∴ =]ご ●しり |・ふ ひ ■日 |● |りΔ戸 出≦

11…、16oしぅ0メ 1い‐ 望メロ|メL“ ´た■ じ上 ic」!ふ響 ●り !ジリJ岬|ド」 IJヽ 046oしぅ

。(4J3)さ」り 酔 区
`り脚 1戸|げ

`Ⅲ …
甲メ Ⅲい ■|メ |

ひ瀕 ぃ」 |`Y。し が`tt“|(110)`脚1上 げ口 |♂IJヽ 2-J」ヽ

,bgrrgr)めヨ(SchCrrer い っし

“
り(Warren)J(SC

Doping(%)
D(nm)

(1)亀J一

(SCherrer)

D(nm)
(3)ム

」。L
Scherrer)

correction)

D(nm)
(5)ム

」J一

(Warren
correction)

D (nm)
(| e.lrt.-

(Warren
geometrical
correction)

0 4.67 4.97 4.68 4.82

1 4.48 4.76 4.49 4.62

2 4.61 4.90 4.61 4.75

3 4.84 5.16 4.84 5,00

4 4.80 5.12 4.81 4.96
く
υ 3.93 4.14 3.93 4.03

し

ヽ



2010`5」Ⅲ」|`21即 l

～
,“こュ」|・井

～

瀕 び―」|●Yoし が`ミ・ 31(101)`二」1立 ギロ|″■IJL:3-JJ■

!.1-.a. k!_.rti.t (Warren)j (Scherrer) cl..J+ (Scherrer k!_.rti.t (Warren)_r

Doping(%)
D(nm)

(1)亀L

(SCherrer)

D(nm)
(3)油|一

(SCherrer
correction)

D(nm)
(5)ЪL

(Warren
correction)

D(nm)
(7)私L

(Warren
geometrical

correction)

0 5。98 6.47 6.00 6.23

1 6.58 7.18 6.61 6.89

つ
４ 8.26 9.23 8.31 8.75

3 4.39 4.65 4.39 4.52

4 7.894 8771 7.934 8.342
く
υ 4.81 5.13 4.82 4.97

ヘ

_:[lqu口 |コ。日 |ぃ ゛メ |♂|"ヽ劇|`し｀ Ⅵ亀

“
」ム 甲L“ギ

p=1/D2         ."。 。(8)

崚 」 `評
IL井 出 い IJ墜 1許 (7)和う口 |♂

♂
|♂ icL戸 。LI出 J

甲こ」コ|≦ Lり■ ぃ  (5)d史」IJ`(101)J(HO〉 〕乳メ“
」|」Ё ●しゝ

“

り1亀墜【で手 (4)Jメロ|

区 も 脚 1甲メ |い国 』ЬJ 6しヽ り1亀

“

」 ハヽ11♂
げ コ |♂ lいいるoしぅJ`望脚 |

戸 IJヽ‐̂ごン ど い&ご 潤 ソ1亀

“

中 出 J(8)租3日|´ 叫 Ⅲム‐ り 1亀刈 1出さひムメ

.Ч卍中」|      ヽ

亀

“

ゝ贔YI :4-」り、口|

Doping(%)
D(nm)

(7)Ъ日 |

DH岡鷺:ぷlP

(110) (101)

0 4.82 4.29 2.57

1 4.62 4.66 2.10

2 4.75 4.41 1.30

3 5.00 3.99 4.88

4 4.96 4.05 ０
フ

′
”

5 4.03 6.13 4.03
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f」メ |´い´|■中メ IⅢメリ6押 |(Sn02:SbJ Sn02)ス Ⅲじ` も手メ |し■ 1^ミ lJ響
二 J́メリリ,こいJJふり■リ

3♪ jヽ→ い い d夕」 |´
♂

|(Interplaner spacing)(d)｀ りJこ排 出 |い 亀1・ J評
‐:(11)甲国1亀)」|い (a,C)甲 I Ⅲ Iメ リ1ヽ “ヽl LJ ttrl戸

(5)JJ▲コ|ひ ⅢⅢ IJ■メ |ム ..ヽ
|ゝ

(1/d2)=(h2+k2/a2)+(22/c2)… ……(12)
。」い凸ゝ L。 :(hkC):● 11

。(a=b≠C)● Iも!`亀彗ゴ出|。し口i cl逼 :(a,b,C)

_:甲国10国 |(ASTM)亀 喝 ひ 詳 」 (a,C)い 甲 IJ眈

(cla) =9.67r, (13)

(ASTM)ム中国 | ■ い

…

～
却I ⅢIメ :5-」り却 |

Sample
Doping

(°/o)

d(nm) a (nm) c (nm)

(110) (101) (110) (101) (110) (101)

1 0 0.33563 0.26487 0.47465 0.47457 0.31925 0.31919

2 1 0.33610 0.26589 0.47531 0.47639 0.31969 0.32042

3
つ
４ 0.33486 0.26430 0.47356 0.47355 0.31852 0.31851

4 3 0.33447 0.26553 0.47302 0.47576 0.31815 0.32000
く
υ 4 0.33440 0.26242 0.47291 0.47019 0.31808 0.31625

6 5 0.33467 0.26544 0.47330 0.47559 0.31834 0.31988

ASTPI 335020。 0.26445 473820。 0.31871

.(12)こJI評 ♂い d鈍 ■l Ll^♂|ふ」
(CryStal distortion)6」 脚| い 。メ 。メリ げ彎 (d)ヽりl c脚 | こ》 姻…」| メ

上出 ひ
ムLな さ ご

～

」 …ふ ご 3'(d)J酔 L(MiCrO Strain)(も J響 lt」 LJ)¨ J
_.[1劉 坦 口 1租。L」|ぃ

(δ)｀Jメメ |を」
LJ甲 1・ “ヽ び塾 J`6り脚 |

δ =II CASTM~CxRD I/C ASTM]・ 100%。 … … … (14)
―:oい 1

.じコい」|(c)ム兵■」IⅢ Lり|ム :C ASTM

。(XRD)。メ |うい &鼻
"♂

口 |(c)｀脚 IⅢL」ム :C xRD

げ
Lメ 醸 増(6)が」 い (101)」 (110)崚二 」 |。工 ≒Jメメ 1社」

L』
評 み り(6)Jり却 |

。メ ´ 望 出 ♂
|●|メロ |」

砕 L碑 脚 |メ
´ ■L鴨 ムL_戸 JL｀ 1`望脚 |ヽⅢ

.ヤ 1ヽ電̂(d)メ
"ご

日|～υ」lc脚 |

(ASTM)坦喝 ♂ ■・ 甲1鴫響
"(d)3。

ЧうdLゝ (101)」 (110)醜脚 |バ ♂ J

(20)3。い j●!Lヽゝ (8)よ」 1建
■

占
`(20)。J嗜」|｀J」うひ」出 ♂ 1ヴ。メ (5)dJニコIЧ■

ム 11lJI

中 国 1心ゝ `(101)`」■ 劇 J喚・ り
」 |り出 J`(10)K■]´ 曖 ≦(d)♂ Lげ 」 (110)`脚

…:(Bragg)[11]dlタ コ」_ひ 酔 区げ農 噛
nλ=2d sin(0)   “・・"(15)

●



2010`5コ|`21 1ヽヽ
^‖ 4JJ"-il"*ll eJir 4l+-

:(n)

:(λ )

:(0)

。(n=1)JJい J」|■ンニメいしJぃメ」|■ン J闘
。(0。 15406 rlm)ヴ 典 J枯国|ム ふ…‖毬 加げメ |」脚 |

。(Bragg's angle)dl夕 もりlj

聾リメ■lt」 L』 ´ :6‐JJコ |

Doping(%)
MicrO strain(10‐

3)

(110)

MicЮ strain(10‐
3)

(101)

0 1.835 1.599
1 3.226 5.445
2 0.468 0.552
3 1.617 4.l17
4 1.850 7.638

5 1.020 3.754

J09崚 脚 1狐 Ⅲ ル ■

…

」lc脚
～
Jメ 1社り国 ぃ LJ社 螂

|

(d)メ
"ご

国|も』 c井 」|・メ ♂ 甲出 ♂ |`1脚 IJ_L」 ∴1^出
■ (101)
。毎|ム

J(HO)崚 ニ ロ |｀urLさ 墨 名 メ |。■ クと ヨ |こ与 』 御 |「ぃ 6oしj」!望脚 |`ゴ

。
(101)

,,750

,,′00

,′ 050・

０
■
つ
。ρ
』
”
Ｙ
●
【∽
目
８
目
】

,,Oω

950

900:

ε501

800・

750

詢
御
蜘
卸
御
ω
節
切

10,2,`f6,820222426283032343630“
`2“

464850152“ 5658

20

(Sn02)｀選均 も■」|ス彙増|IJ→ :2-さ饉

つ

“

-3

63
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crJl-Fll ql!+slr ','l "-,rill 4ijj- .; G*lt ( SnOz :Sbl SnOz ) 1|b! i#sJill ga:t'-i)! 
";"*r

:rv 3.;aL-,; J LlsJ eS: Ii-r

（
Ｅ
こ
ｏ
Ｎ
ち

Ｅ
Ｅ

０

5.3

5.1

4.9

4.7

4.5

4.3

4.1

3.9

0

(1 1O)cs

10

9

8

7

6

5

4

Doping(%)

（
Ｅ
Ｅ
）
ｏ
Ｎ
一ｏ
Ｅ
“̈
』
０

.+ (1)ilrtr.ll

- -(S)tu.rLJl

, 
, 
,,r:,,.i,ill , ,,..JJ s#J5lt C+Jl du- O*+ i-6),ll :4-cE'i

(101)`メh」 |▲L
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０

９

８

７

６

５

４

（Ｅ
Ｃ
）Ｏ
Ｎ
の
Ｃ
一”
』
０

2010`51n」 |`21 1ヽヽ ^‖

(101)め」 |工 望脚 |‐ J -Jl jb'- J# a-6),ll :4-dsi,

(l0l): (I l0)e-p;l ric. ,,': -iill ,,' -'r 1)i:Yli"l3 Cx ai).ll :5- c5i

lrJ"-il*ll ert il-

ヘ

へ

一

（

一ヽ

65

--r- (1)iJrtr-ll x (3f.trtr.lt

- -(S)itrtr-:l -+ (7)ilt -lt

Doping(%)

０

　

１

１

　

０Ｆ

\r- \
\

\---/

５

４

３

２

１

（ＮＣ〓
０
０ヽ
０
〓
〓
Ｎヤ０

，マ
ｒ
一０
〓
０
「
Ｅ
ｏ
“
●
０
０
【０
一〇

/\

ヽ′

′

′

′

′

′

′

′

′

′

2

Doping(%)



し

ψ」lTI´いコ|■中メlⅢメリ6)=コ|(sn02:SbJ Sn02)｀こ 挙ゝ メ|・■1^ミ 1´‐
~,ハ リJ― J ttJ島

(101,110)醜 脚 |工 望 脚 |‐ J～Jメ |を」
L^‖

融 亀

"|:6-榔

2.2

2

1.8

1.6

1.4

1.2

1

Doping(%)

今
０
●
「
）〓
エ
ヨ
」

８

７

６

５

４

３

２

１

０

Ｆ
ｂ
ｒ
Ｘ
ビ
一饉
一ｏｏ』２
巨

-110
‐ '101

|ノ

「
ノ|

ノ |
ノ |

ノ |

一　

　

一　

　

一
、
　

一

に‐―
‐―
」
‐―
―
に
ド
‐
‐
」

一　
　
　
一　
　
　

　ヽ
　
　
一

(101 J l10)醜脚 1立 望脚 |…」(FWHM)碑 亀刈 |:7… 榔

ヽ
、



ぬ

～
リピ出ュ」IF井

～
2010.5」い」|`21即 |

(101)`脚 1丘2-夕 」 |、_も (20)。メ」|～り|う こ騨亀刈 |:9_J銘

（
　
ヽ

ヽ

“

・‐２

・０９

・０６

・０３

“

・９７

・９４

・９‐

・８８

・８５

・８２

・７９

・７６

・７３

３．７

・６７

“

”

３４

“

３４

　

３３

３３

３３

３３

３３

３３

３３

３３

３３

３

３３

一
〇
〇
０
）Ｏ
Ｎ

一

ヽ

/

|

Ｊ
‐一‘「
―
‐

110

今
０
０
０
）〇
倒

1.5      2      2.5      3      3.5      4      4.5      5

Doping(%)

0   0.5   1

(110)め」 |工 望脚 |…」(20)。メ |も力 ´ 亀刈 |:8-出

67
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（Ｅ
５
ｏ
ｃ
一ｏ
ｏ
Ｑ
∽
」
Ｏ
Ｃ
型
３
２
Ｅ

0.3861

0.3359

0.3357

0.3355

0.3353

0.3351

0.3349

0.3347

0.3345

0.3343

f」′」|ひい脚|■押メ|“メリ3)‐」|(Sno2:Sb'Sn02)｀ こゝ
～
いりlυ」 ^th´型

■n“ JJ_Lり J●日、J rl」
hり ≒出リ

(110)ごメ贔」IΔ二 ― メ」|― り(d)｀り」lcJL」 |こ理 亀1｀ ―‖0押 亀ゝ」|:lo_さ饉

（
Ｅ
５

ｏ
ｃ
一ｏ
ｏ
Ｑ
の
」
①
⊆
型
３
９
ニ

0.266

0.2657

0.2654

0.2651

0.2648

0.2645

0.2642

0.2639

0.2636
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ABSTRACT
The good lighiness insidc class room is important for resolution of written lcsson on the

board itis one of the condition to connect the lcsson and to protect the student safety,wc write

three texts(black,green,bluc)on a bOard inside class room without use■ orescent,wc only

indirect sun Hght that come from window.Thc text on different distances from the board mean

contrast picturing using digital camera has becn study as a function of distance between board

and digital camera.The image edge estiinated using soble operator for threc texts to introduce

、vhich color that give best rcsolution in the case absent lighting inside class room.It is found

that using black color in、vriting given god result in resolution of written text picture on the

board.
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LJメ ΔttJ´ メ lJ 6`メ |。メ

tL^」 (]HpSOid)φ Ⅲ Ⅵ ′KJr国 IL´ メ lJ」

～
Jメ|`メ |´ メ 」 |い Ч 呼 甲メ リo,副 Lい

(β)`ltr J。脚 |´ ル |●刈 (β ,γ)

評
JJ(Deforrned Nuclei)亀 脚 |`メ |♂ ル ヴメニヽ い し■ (Spherical Nuclei)

。(4,5)(β=0→2.4)

とメ |ぃ (Deおmed NucLDtt」 調 |`メ|ぃ (FO°)井
"JL暉

Lγ 建

`LI(Defolllled  亀メロ |`_メ |げJ(「=60° )ヴJLヽ許手 J●ぃ リニ`(Prolate)J」
k』

ご■■ YI

。(4,5)(OЫate)c■」|げ押らYIこメ|ぃ Nucに i)

山LJうメ lcも
^が

ミ`1・ “L。タヨ ld… ヽJ:Lし■ (6)al.ぃ卜J(Chiang)許6(1999)IL´

`L、
ハj●ldメ■ J。メ 」16増」

`,」
た工 1ム ‖ヽ継ち」 |● ||サヽリエJ(A=150)1lLl^‖ (IBM)4二

1二1^]

麺 コ |●リメ““
L―J♂ L■||夕■ ≦J JIJ分 社 り 1樹く1』

●Jぅ」 1亀出 Js,d凸LJjメ うヽ‐11

-6り _ど 出メ (2003)FL♂ (7)41rぃJ(Bender)。LJ.(A=190)1 lLl^‖ 亀 押 |`脚

ひ 口 |ヴ井 劇 ヽ メ |コhJリ ニ yJ(PotendJ Energy Surface)ご 釧 |や 亀ヽLLし 」 1ハ 鳳 ^

(Oblate)1ユ 1こ ^り|(Prolate)コ」
Llム

●メ ニJ(StrOngly Defollllation)6」 1払夕LL諄通 0メ
(2006)et£ ♪o.1多」lι>り i■ 6ヽり■_B(E2)り占出。FIり げ31パIJ二:YIコ』ヒニIF手 ●||卜YJ

督」(Dynamical Symmetries)■ ギ1嵐■」|● |りLl・・ ■コ|夕 (8)41・ しいJ(Van ISCaker)と 出J
,国 (Interacting BOsOn Model)(IBM)こ Ьナわ LLl dメ出(Even…Even)二■J}ヽ」JI`メ |

(d‐ dこメ い ●L」jメリ(s―bOSOn)sこメ

“

GLJうメ dJs cし Jげ ふ Lこ も脚 |IL JJ♂

(PES)て」
L」 |。Чぃ た■Li`Jりや (9)41・ LJ(Hellemans)ILJ(2007)ILェ

げ
」J.bOSOn)

」ぬ,島 c■三3(β)。1占ナヽ
`γ

Jβ L。 し 」CIじ上 ハヽ1‐ 1`」lJ(POtential Energy Surface)

メ ■ ヨ|け りヽ乱 メ 夢  (γ)J(Deお ma● On A対J QuadrupoL)ヴ リメ 1甲」 l´しリ

ヘ

ヘ
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SU(3)ごコ■」1井国|`|さ 。メロ16■饉
`メ

」
(■
口|。い麺ム

JL´ り」響|

コclこ 1パ 11凸LJぅ_メ|こも戸 なぬ1.― ●||,■J(Defollllation Non― A対al Quadrupole)ジ ュ
"」

|

clJjツ
|ぃ→じ国(Algebraic Model)ヴ ナ」lcム,^]し (Interacting Boson Model)(IBM)

,111ヽ |ヽこ■́ 脚 じLも ハヽ1・ ハ11こЬ,」|1即 らヽ へヽ‖けJ.^ミ |``・ lLrl s,d凸 LJうメ 2+JO+」 な り。」メ |

.CヽuClear colbctive Motion)■ りjJ Ⅲ2し撃|なメ

～
脚 lυ中り|

D亀卜」|● |`が LJど雌」●J■乱
^え

J。 メン ♂ |こ11ヽ ｀
み中 ψリメ が

L‖ 凸LLLll(L、 _J´ メ

い こ肝 メ レご義 (IBM-1)Jリツ|コd“』 山LJぅメ |こも,」 (HamiltOnian Operator)ひ 井 り |

j=2ヴJLヴ Jう ■ 夕 d― ●

"タ
メ LYし j=0ヴ」Lヴ 」う⌒ 夕 S-OJうメ L二 1山LJぅメ |□4-

(One BOdy 6。 メ 」 |●1ム “ヽヽヽ ‖山光 国 Jヽ
ヽfl^二 1ム ル ●井 Lコ |。 メン ■Kぴ ■ コ 」 Jヽ

(One BOdy and Two Body 醜噂
“

ギIJ←
“
JI山光 し出

`ナ
ムlo」 へヽ1‐ …りInteractions)

:(4,5,10)ど日|′ K｀ ぃ`Interactions)

ヵ=εs(r十 .3)+らΣ(グ1`り )+″

力=εs(ξ
t.ξ

)十らΣ[な場職]

+ι

塁́:V2Z+l 
θι[[′†x′|プの×[″×″」の下の

+:ツο[[′
†×′†](0)× [ζ ×ξ](0)+[ξ

†×ξ十](0)× [″ ×″](0)]『
)

+:ち「ツ2[[′†×′†](2)× [″×金](2)+[′十×ξ†](2)× [″×″](2)罵
0)

+:ちば でρ希×釣物P+%Hが でρ刈″×釣物P I勾

B∝m3∝mめメ●リピ土Ψ翼ヂ苫]型滋室言ピ占
rA北:ぶ♯111』1面ふ111‐1[三:『黛り:I)!ゴF(L電 上ヾよ二l`1古キi:よiIIs`::|:|::1:l}

び Y‐ 」1。J劇 ロ ニ リ げ J●Jうル ●Jう夕 よ L●畦 脚 ちJJⅥ 由」 IⅢFingn

〈初の」国脚Ч
°賞だ理型諄出ふ,粘宝苦 J饉

y,グ〃,ξ
†
,グ↓

(m=0,± 1,±2)

ξ†,′↓J」1山 |メ勢:(Creation Operators)

y'グ
″

(。
Ll)|ギ 1山 |メン :(Annihilation Operators)

… (1)

… (3)

:● |`'い｀
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eLtca oL.Jl

|

|

Щ助押l卦部・脚6Ⅲ
`メ
♂‐‐

t(4,5,10) 4illll (Commutation Relations) 4+LtrJl drE),lt ji:i .:lJijJl ora sl3

[l,ξ
†
]=1;[l,ま ]=[ξ

†
,ξ
†
]=0

[れ ,4]=ら″;[み ,あ ]=[ら ,へ ]=0

[『 ,′↓]=[ξ
十
,α
“]=0

。̈(4)

:(4,5)り国1亀 島ゝ●叫→グ,ζ ●|メメl.|

ζ=r;グ″=(_1)″グ″                                     。̈(5)

凸VL」 |ムムLJ(Analytically):Ⅲ 事≦ 6ュ汁響 (Eigen Values)4手 |コ|″」|IL口l●LⅥ JJ

:(5,10,11)響国|二 =‐ ^‖ (Eigen States)■ l」|   、
ヽ

、

、

／

／

／

ヽ
１
ノ

２

　

　

　

　

　

　

Ｌ

ａ

↓

Ｍ

⊃
ヽ

ｌ

′∽
↓
Ｌ

⊃（助

　

　

”χ

Щ

↓

ガ

Ｓ

　

　

ム

⊃
　
　
　
　
ｒ
、

ヽ
１

ノ“
↓
四

…(6)

:●l`'11｀

。cヾπ+N。)=(TOtal Number ofBosons)出 LJj」脚 げ国 lム」|:N

。(PrOtOn BOsons Number)ヽ 3J“がl出LjJぅメ
ヽ`
「

:Nπ

.OJeutrOn Bosons Number)●LJメリ :●LJう夕
いヽ

:Nυ

(TOtally  U(6)～ Jエリ16ンメ い .井
1・ ^]Jl」卜

"め
国lメ 出国 l Jlo■ N● |

。Symmetric lrreducible Representation ofU(6))
LI(Symmetrical wave inctions)6メ 1=^“

メ Jl,導 )遍 ●LJjJl olご

“
メニL」 |

(Irreducible Representation of SU(3)6J´メ JI多五刃 祖Jヒ リ■ ●準 tント6jL■
りJ(Lμ )

窯こ1詔ごI温綴どだ芯持胤f脚 ↑
いc押lや札 許 」タコ l出

(4,5)押 1亀。日 lJ区
(β ,γ)・J」|｀ 卜 し ぃ )出 Jう」 が

l」 |

K札んか

…(7)
井 」 |♂IJ=∴Ⅵ 6り …J(β ,γ)」 年 」ヽVO,β ,γ)計」 1導ニ ユ る LJま ∴ヽ J

:(4,5)」」l」=cμ出(Minimizing)

新=0,等 =0
… (8)

(4,5)υ島 区
♂

亀口 |い‐ ♂
|♂国 |キ

・
ム塾 Ъ L許 出 墨 J

Kリガ=寺いノリ+枇諸u″ +んダCOS3/+スノ+ヵ
…。

:●l`・ 11｀
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SU(3)ご■い |し出コ1山boメロ16■壺
`メ

Lく■口|,い 網ム

JL´ J」響|

。(TOtal Number ofBosons)J」|●LJぅメloェ J賞 :N

。(0-2.4)が出1玉LJ(Magnitude ofNuclear Deformation)31メ |。メ 」血 よ
`:β

。(0°
‐60°)い導 こJり6J(Asymmetry Angle)oLL出|・ェ ヽ」ぅJL`7

(2)コ。し」 |じ二6Jメヨ |(cL,VL,uL)OJ出し コ|。 メン 乱 J二 |ど ■ 3メ

`LJ二
|:1,ら

,亀 ,島

:F,5]凄 区リ

バ=行 +争 +髪「C4

ん=~涯・ツ2

兎=7

ん ="。

…(10)

…(11)

…(13)

。̈ (14)

‐ いJ出 1卵 哺｀(COntOur lines)≒リメロ|ムメ L」 ごnt^]LLミ 』 J≒ (1)ム」 |

LLミ 』 ぷ 尋 (2)ム」 I LI。 (12)0(6)6脚 |,■ LKJSU(3)～ lbJ」し SU(5)～ ■ 井 ツ|

。(13)SU(3)督島 」■J井 国

～
り分 」1出|メ国 |り ヽりJ国1上井副 JIコ |

SU(5)～う|夕 り`11｀く,よL」1出 |り上上」出(cOntOur lines)≒ リメヨ 1上セILム」」 出 ILLミ ムJ:1_さ島

.(12)0(6)6脚 |,■ LKJ SU(3)■ |リリJリ
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SU131い」コ|」コ1●も,脚16ヽ :ヽご」』ひ口|‐ 趙L

.(13)SU(3)」 コ |メ|』
中 メ |メ|」IJもメ 1上去 副

♂
コ ILLミ J:2‐ 出

亀L」しご国 i

d二D口 |ス
～

ッ J光れ ,」脚中 が■ (cs,8‐d,1,ら ,島 ,f4)ひ」 |ミい 麺ム J“J二 luL´ 」

い 。メ こ 増bJ“井 |コ ■ヽ (13← 10)`yJ一 準ゝ
1ヽ ^´ ♂

IJ(IBSl.fOr)。出ノ ♂ ‐ 」

。(2)枷…
ひJ｀ く^1(13← 10)●YJ一 h Fi。」メ l cL,VL,uL uV■ 1,f2,亀 ,f4出

“
井 Yltち 'メ ひ 4J

(CrCatiOn and ・
L」l,ご国 161メン 亀ツキ (14)Van ISCacher and Chen iェ 4。ル 甲 ≦ 6。し |

い し｀ ゝ yl。ユ d“ 1ヽ(IBM‐ 1)♂ニメ |´ い |｀ミ
“
J´ コ IJξ ,ξ ',″,か An面 hilation)

:砕 区 いゝ |や 麺ムⅢ …ヽ 1(PES for)√メ leLメ|い逼

バ=士K夕 ×タメ
のX″×お

OF+誓
K夕 ×夕Px″×み

匈P+

孫【夕×タメ
リX(″ xおりr)

ん =_涯 K′
十
×′

十
メ

勾
<ξ ×わ

Op十
♂ ×ダ メ

η
<″ xか P Iり

兎=嘉 K夕×′り°×6×ξメ°+6+×ダメ°X″×″メのP
+士 K′'Xξりη×″×ξメηP           110

ん=[(ξ ×ξ)0)+(ξ十×ξ十)(o]『)              .¨ (17)

(COmpaq嗜■二」lζ
♂
出メ |が

=J口
。`ヽ

``戸」(Fortran 90)を ■■巡 (PES.foo oおメ ●|

」」Jうメ |・ユ」り(β ,γ)レ 瀕 鋤1・ に メ辞」 |。い 麺ム JⅢ 1ヽ_工 ViSual Fonran v6.6)

Nリコ |

υ■V(N,β ,γ)こ二」|ユ←■ul… 1ヽ`ヽ
 (PES.for)。 4Lメ I`二」■二

“

こJ´井 Vl●ゝ ●|

J≦ ■ン五 ゃさコ もり,コ|こJJ」 し (cOntOur Lines)も リメ劇ILメロ |げり´ メ `(9)ム
Jコ |

♂し,」|ご■い」|_ル|」|●格。ンロ 13主二 ≒ ,yl。二 ●1■。こ

“

劇 l,LIメ|ユエ L」Yl“ Jメ

.SU(3)
61メ 辞」|や 相上国_枷 J● メψ,メ |■挙メ|。メ

“
ォ」4‐即1●メ |ヽlJ

`」
却

～
ギ ロ IJり鼻 劇 h・ ^J許 ェ Lコ メ uス‐ い 」1毬」 、デ 嗅

`‖

`―」 oL 611｀
1コ J

.。(14)

一̈０
‘
●

SU(3)
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"

SU(3)びコ■」|ル国|`13・メロ16■二
`」

ひ」いぃ麺ム
・

LJ山 |

こうメ が
t`tⅢ V(N,β ,γ)ごヨ |や コム ILIび いリム

`Lぃ
J(Deformed Nucたり亀脚 |

。(IBM‐ 1)

`り
い oルLコ |。 メン(parameters)● L3日1鯛≦ ■ぃ1.“ 戸ヽ工ひヨ|モ祖ヨ」
。V(N,β ,γ)ご」 |い 亀出 甲1ヽ いへt(PES.for)び LJ ξ 名 ミ`1・ “』凸L井YI(1)JJコ1碑

.

.VN,β ,γ)法」|や 亀ヽL ul`“ヽ
´ 亀 ■ヽ1`・

^〕 凸LJLYI:1‐ Jり、

Nuclei N
Cs

(MeV)
ed

(hだeⅥ
fl

(McV)
f2

(MeV)
f3

(McV)
f4

(MeV)

TEr102 17 -0.055 0.240 0.046 ‐0.031 ‐0.044 0.000

写妬 02 15 -0.050 0.237 0.041 ‐0.028 ‐0.040 0.000

l%名
08 13 -0.086 0.232 0.043 ‐0.049 ‐0.069 0.000

ヴリロ IJ占L」leエ リリ」 (COntOur Lines)｀ュタロ1上」墜」lι■ (5)J(4)J(3)J臨ツ|

上メ墜」1凸メ■ |【 =11ヽ .■夕_コ |♂L」|、い 細 ム1(γ=0°
,γ
=30°

,γ=60°)(Asymmetric Angle)
ふ 魚ミJJ o.5MeV Ⅲ  Ⅲ (β=0.4‐ 1.0)工 f｀ JヽJf.魚ミ1ム

(3)さ釧 |♂ 留Er102 Jメ

～
υ」国 |

Ll 
β=1.0工 1.3MeV♂ lβ=2.4ご止 8.5MeVぃ ご

」 |モ 戸 凸り` |い
ひ 0。3MeV JI

l.6MeVぃ い |ひ メ l Jl｀ILヽゝ J(γ=0°,60°)メ国 IF」 も ,ヨ |りJり|び メ い い 晦

.β=0。3工 3MeV」 lβ=0。2エ

留202J」
"LF.鶴

ミ、̂凸メ |(4)さ躙 |♂ ■興 し
y1/102Jメ

も J国|ムメ 」 I LI

許
」|や 亀L♂ bl≦り |(β=0.5‐ 1.0)工 0。2MeV JIド 京ヽ 10.3MeVゃ 、評 工 ´ J

ユ 0。75」 lβ=0.4工 0。25MeVひ lJl≦しβ=1.1工 0。9MeV Jlβ=2.4工 6.5MeVひ
.β=0.3

(β
=0.6-ヽ い―

辞
劃 |ユい 亀Ш ´ 迅 L凸 |ム

l崎

名 08J」 ヽリメ 出|ムメ 」 lc■夕 (5)′
に■

し

い ■
」 |ユ← 亀 L♂ lJlヨ |夕■ |みぃ ぃ 。0。2MeVJに L魚 tJJ o。5MeV 4■ こ ■ 1.2)

1.5MeV♂ lβ=0.4ユLl.9MeVぃ メ l blSし
β=1.4工 1.OMeV」 lβ=2.4工 5.5MeV

■ 」
"(5)J(4)J(3)di」

ツ1轡´ 句 リメ」 1上ン 上」|●い メ ニ」ヽ リニ撃 |い。J.β=0・ 2ヽ こ`

‐ 亀L♂ 山 l」 l｀ ｀ヽ
し 出1、 魚 ミ` 』

ご´ 占→ ひ び1^1^占
戸 出 IЬ □ ≦ (留Er102鍔妬 02'1:i名 08)

1｀ ― ≦ 夕 1-`(2)J(1)が 」 |`SU(3)が ぃい」|メ国 J口 |ム」 |げ Ⅲ lは ムこ 玉 J辞」 |

Lb』 平

`脚 ～

り,」 1凸|メ国 |(5)J(4)J(3)榔 ツlι■ 区 ・
`メ

|。早 ♂
」 IJ凸り ・・th

♂
|ユ⇔ 亀出 だ ぴ l olこが 亀 ぃ (β=0→ 2.4)り出 1亀」 )y増|≦

ひ
ヨ |ユい 網ム

げ J´ こ→

Jβ=0。 6ヽ lr,」 嵐ス

…

|も |」■|′ K・ ●勇 し` tr_1.605MeV $". ..1\si 'ZlEr,rr'ollj

61メld鮎 ●勇 Lユ ー0。976MeV土 占」出
y妬 02J」

辞
」 |ユい 場Ш Ⅲ ざ 1l J‖ γ=0°

_ヽ 檀 凸 ヽ、1踊名 ∝ J」
ご
L」 |二← 」 』 1^li c捧 |し IJγ=0° Jβ=0.6ヽ L'」 鳳 五f'ヽ 11は

|

・γ=0° Jβ=0。 8エ ツ」
L^咄 IJメIJ盤 ●勇 L工 2.254MeV

出≦ 留Er102 6り
ご

釧 |や 亀Ш  Ⅲ  JIJ押 |げ押 ハリlrKJ6り |」

“

二 ILエリ

出 |。L押 |♂轟 嘲 |ム」 |二L写 覇 02J」|´JF60° Jβ =0。2Lユ ー1.366MeVユ

ム 」|ヨ占
1%名

086り
ひ

LI`γ=60° Jβ=1・OL立 中0.015MeV立 占≦ ひ
」 |い 亀Ш ■

.γ=60° りβ=0.2土 -0。372MeV ♂
|へい 亀Ll■tt JI工 押

|ご錮共 Ⅵ

ヽ

,
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SU(3)´口|力出161ム .脚16‐
`り

ごコ|‐ 祉
.tL● J」響|

ギ
`、

押 メ」 1叩 辞」|や 亀ヽ出 社 り|がlo早 (Norrnalレ誠bn)ヽりい 出 )´ エリ
■脚  (Energy of zero point motion EZPM)メー」|ヽい趣Lこ」≦菫J“・― ‖

J(2)」J郵IJ.中メ |。ユ=(1.605MeV,0。976MeV,2.254MeV)♂ (留■02'y晰。2'1跳名08)

.■メ 1許 榔 1事 む 刃
押

|ゃ 祖 日 6,日 |が|・いL♂ い (4)J(3)
磐刈 lυ」

ヽ川 (GHd Mesh)6ユ 1‐ 1^‖
御 1上ル 」 |が ミヽ1■

ご
釧 |ゃ 亀性 げ メ Li≦ J

げ L(X,y,Z)りJL』 ,l tr』Jv(N,β ,γ)押 |工eL出 汁
`J(FO°

→ 60°)J(β刊 → 2.4)

。f、 ス1、■メ|。ル (V∫E402'7晰 02'1::名。8)ヽ」
"(5)J(4)J(3)し

卜島ylξ
 ⅢⅢしⅢメl

甲 ld>o留 Er102 61夕」ごL」|ミい た二七日 もヽ J‐1^11ス lく 1.111ム,L釧 りl｀ へJ(3)ぴL」1崚
l」リン γ=0° =こ 1.605MeV J19.309MeV亀゛ |ぃJF-60° 立‐1.605MeV J114.41lMeV

。(β=0-→2.4),■
“

1ム い`メ 1l Lll=モ争L
Lヽゝ J.7晰 o2■戸 。

L」|、ぃ 亀出品 Ll_1出 1,く 1.■lム押 |」 ヽヽ JみJ(4)ム 」 lし |

♂ 16。779MeV Lコ lι・ JF60° -10.337MeV Lコ lo“
ひ 」 lユ‐ ■Lt導 J、 Jヽ

山り へヽJげ 調 ^1^Jュ轟YIIゝ J。 (β=0→ 2.4)り■ Lエ メ」 |ム 臨、キト亀出 lJリン 0。976MeV
。ひ

ヨ |ヽい 氣」 ヽリメロ1上メロ |

.電
И1086L"」

c→
ユ占」|へぃ な出』6J‐ 1^111く 1島出上メ」 |」 へヽJ♂医 ごJIJ 6ン ≦夕 (5)`K訓 めヽ

ξ
2.254MeV♂ 15.022MeV Jヽ 1』

ひハJγ=60° ‐ヽ
9。697MeV J｀ lJ“

blヽ Jヽ凸メ 上|【 '11ヽ

。(β=0→2.4)メ 1ハ rヾメ」11鶴 さ`ぃ颯Lbリン
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SU(3)ご ■ヽ 」|"コ |●い。メロ16ゃ」
`メ

1く■出いい麺ム

ャ      JL´ J」→|

●
）

‐

.Er(A=170)51メ 6J・ 14‖ 」ヒ 週 IL■出IJもさい 1由|メ国 し社 が 」1嬰 |:3¨ 出
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ABSTRACT
In this study we attempted to shed alight on the possible relation ships between

lipids per oxidation marker,sertm malondialdehyde(MDA)宙 th the erect of

smoker Using serlun samples obtained from(60)smoker due to their occupation。

These smokers were divided in to ●″o groups according to their occupational
periodo The third group consists ofhealthy volllnteers that were No smokers in the

control group。

Ollr results showed that

The level of(MDA)was elevated in thO smoker and the highest level was follnd to

be(48.00)n mOν dL for smoker with longest peHod compared to the control group

(9。 6)n mol｀dL.

Some serlm antio対 dants such as vitamin(A)were eValuated and were found to be

lower in all smokers compared to the control groupo Sertm,Fe,levels were also

evaluated and were foШ ld higher in smoker than that in the contЮ l group.,Se,
found to be lowerin all smokers compared to the control group。
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ABSTRACT
The collmarin derivatives are very important compound that are used in medical and industrlal

flleds,′「 his study include preparation inany ofnew allnino coumann deHvatives.

This study is chivied by the following steps:‐

勲 if欄響織織毛淵驚機鮒
cOmpolmd[H2]by itS reaction with lron powder and Conc.HCL in absolute ethanol as a solvent

gavethe compound 6-amino‐ 4-rnethyl‐ 7‐hydroxy collmarln[H3]・

Also new Schiffs bases 7-hydroxy-4-methyl‐ 6‐[SubStituted amino]-2H‐ chromen‐2‐one[L‐H8]

were synthisised through the reaction of amino collmann deHvat市 es with difFerent aromatic

aldehydes and ketones.After that a new de五 vat市es containing heterocyclic moieties of collmann

were prepare by the reaction of SchilFs bases with α―rnercapto acetic acid to obtain the deHvative

3-(7-hydroxy-4-methyl-2-oxo-2H‐ chromen-6-yl)‐ 1, 3‐Thiazolidin‐4‐one… 2‐substituted [H9-H13]

.The work also includes synthesis of new amino de五vativcs of collmarin compollnds[H15~

H19].The last step includes Synthesis of Ⅳ【aunich bases deHved frorn coulnarin 4-methyl‐ 6‐ nitro‐

7-(subStituted)‐ 2h―chromen‐2‐one[H21… H25]・

The prepared compollnds were characterized by spectroscopic means narnely infrared (IR)and

Ultraviolet(UV)and studying Their physical properties.
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i    l

Yield Purification
' % Solvent

Molecular  i
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ヽ

175 79 1 Ether― Berlzene  C10H7N05
1    1:1

6′″liFθ-4-m`“ッ′‐7域ッiro弯 0捌
“
αrliF rF3ノ 響レJ,■畠ゴ

“

(ひ 15)リ メメ I HCLぃ (ふ 15)ぃ oメLび)ξ [H2]い (」夕 0.01)甲 |｀
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山LL`´ L“ 6」 ・ヽ ― り `増

」 16_ひ
(■ 4)りヽ cメ ||ゝ JI出し り `J」晦Ⅵ
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80.3I  H3    C̈H3   ÖH 198-200
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‐CH3 ‐OH  232-234

戸

‐OH  202-204

Ethanol: water
l:2

Ethanol: water
' l:2

IC20H18N204S

|

|

80

r(158-160) MoP 。りい」 |
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ABSTRACT
In this work liquid membrane electrodes selective for lutetium ions were

prepared and used for determination of lutetium in different samples.Membrane for
lutetium was prepared from lutetium picrate complex with crown ether l8-crown-6 ,

it was incorporated in PVC membrane .

The properties of this electrode were evaluated practically by using standard

procedures. For this membrane Nemestian slope , linear working range , detection
limit, measurement stability , response time and electrode life time were studied .

The electrode showed that have linear working ranges were l0{- 10-tM with
Nemestian slope value in the range of 16mv/decade.

The stable pH ranges were between 3-7, and concentration of standard

solutions of Lu were determined by using Gran' s plot standard addition method .

Key words: lutetium, Ion selective electrode, Crown ether
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ABSTRACT

This study dealt with the effect of watery and alcoholic extracts of root ,

leaves and fruits of Capparis spinosa on the growth Escherichia coli ,

Staphylococcus aureus, Klebsiella spp., Pseudo-monas aeruginoso and Candida
albicans isolated from patients
suffering from skin infection.

Agar-well diffirsion method was used for this purpose. chemical analysis were
done on the plant for identification of active compounds; Alkaloids, Glycosides,
Tanins, Saponins, Phenoles and Flavones from the watery extracts, beside the Rasins
compound being isolated from the alcoholic extracts .

The activity of extracts from roots, leaves and fruits, had been tested, separately
regarding their inhibitory effects on the groMh of the pathogenic isolates used in this
study . The synergistic isolates used in this study . The synergistic effect of these
extracts had been also studed .

The variation in the results of the inhibitory activity found to be related to the type
of the extracts, their preparation method and the strain of the microorganism

The study showed Gram +ve bacteria being more sensitive to the effect of the
mentioned extracts .While the isolate of Klebsiella spp.(Gram -ve)was more resistant
forthe effect of these extracts.
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ABSTRACT
Plants contain natural compounds used antioxidants to protect cells from

damage , or merger, which echidna during oxidative processes .

th" .o.p*nd of flovonaid Arcata antioxidant compounds have been studies in

this research within the installed operating avadavat of oxidative stress and cancer

are the seeds ofgrapes and green tea and pomegranate and the horse tail .

Containing components of the extraction 40mg of acid Ellagic, l00mg of alcoholic

toextracttheseedsof grapes,l00mgof greenteaextractand l0mgof plantextract

to the bottom of the alcohol horses.

Study the impact of three different concentration of the extraction is ( 0.75, 3.75,

18.75, mg / 0.1 ml ) to the effectiveness of liver enzymes (GST, ALP ,GPT, GOT)

through the dosage by mouth to laboratory mouse during the period of three weeks .

Reiults signal that there is no moral difference level ( p< 0.05 ) for the

concentration of alcohol .Extracts of plants , on the effectiveness of specific liver

enzymes it was free of any toxic effects dose used compared to control animals'
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ABSTRACT

ffi :[ir]iir*:"rff l*tl*&r#'fr|?ffi :H'Hi:f;ffi irBilillt-ffi:q,i*lift
!fii[ffi +rb;;iffi#ihD.'ii,-"';ilAy'urio in,iiii.r-evaiuaiion.of the effect of these extracts on

ffi H$[.s#i:i:#.'1ffi EFi;t'l,*;;*1itlil"six"[Uip.Jlffi"l*l'Tl;l*i#
il.li';l;'ffidaii i ituav'of the therapeutic potenrial of one

oftransplanted murine mammary adenocarctnoma ln mlce'

sffi tt[:['1"rTm']ii?{'ll{Fn#iiflrft #iiJ'F;&id'Tf; rfiru"'tfl itiltll
t{itlli'lie"ih-.*i;fr..i-of tr,ise.e*t uiii {iui"uit-iere^qagei 72 hrs of exposure with the

rriEtiest coicentratio[-,.',9:'8,-,i'$r;fi['ffif]S!!l'ffii:F[*:*ii1i6i$,lll-l'i;'pf
ffffiilnflilfJ,I:i r0000 r,e/mr caused slight inliibitory'eribli';-itEF;;1i'd',il;;.Lihil-s

3';"Ktotherhand'thecrudeextracts"tffif,:#ff|pfl1}ffi 
T'iiihlgi[Hilfr x]1i:t[H'$#]1'r0"",,["ffJltlffil"\ills.'i

tifii'lxr:gh'rgii3'".ffi*n11";m.1;1g.ap;1li'6'js111'i.. rhe resurts indicated

hish effectiveness of this extract _1n i'-aili- 
-ano -ti*"-oependent mqnne.r. The highest

thEraoeutic doses oiriF?ilz g*lt-e ri"*l i[o*.a i[. iidsi ttrdnpeutic effect bv reducing the

tumoi volume in mice to about 73'9o/o' -

The compari.o, or-i.i"uiii; tfi;; ;'"lumes of-different. groups revealed highly significant

differences amons "riiii"-tli Affi;r iiiiiiioie of untreated(contro1) sroup.
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ABSTRACT
For the reason that a lot offpeople suffers from poisoning due to organophosphate compounds,
which has been recorded every year by the national health organization. This could be cured by
using atropine Alkalies, so a lot offquantities of it are needed and then consumed. The aim of
the research is to find materials to be used instead of atropine Alkalies. Atropine and
Scopolamine Alkalies were extracted with sulfuric acid (3%) from different organs of Datura
metel plant, the extracted material were passed on extemal (Merck) columns, and HPLC
technique was used for determination ofthe extraction. The results showed that extraction fiom
Datura metel seeds contains the highest possible percentage of Atropine (367o), which
scopolamine alkaloid was predominated in other different organs of Datura metel . Using the
weighting method, the extraction from leaves showed the highest alkaloid contents (82%). The
Datura metel plant was taken from Al. Tajji - city in baghdaded.

Key words: Datura metel, Alkaloids, Extraction, Identification, Scopolamine, Atropine, World
Health Organization (WHO)

idlill
qrit., l,Jj- i+IJt i-Jt i^ri.lali,,.r r.ill LJJaJl iJJ-.L"ilt 6l)+^lt.l -ll Ll,-.:l '.J-,!slt rl.E,)J ,'tJ.i
:t3J J:l+:L-l Jl ,'.-rtl ;ei.4 r.:.;J++s 6LJ.5 .:U{j-l ljc e+ t- Atropine -uJE rlsi;L Hsi,- aiJ
6L+i d,j 

r itrr, rt;l ; Scopolamine .1 Atropine ':.rl:1qr-n* slci cr,',-rll rDli r.:r Antidote 1.!t^rJl

llr:i-Lr $sepelarnine .r Atropine +j! udl'l-l r: :14+ll ( LrL .A ,-,,r+ .jJ.r ) .rJ+il Datura metel
,""\rl lr Extrelu (Merck) Columns gl-ill.5 i!:lll .r..c slc !-lliJl )\,t i iQ%) cl,iJ.-jsll d5.t-
cJ+- Datura 6ets[ crl.u -)_5r ,.-L:j- Jl iiu! i-lJlll Aiirj 6J+l :fEJl.r-:i.]Jl 4ajl HPLC 4+fi
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ABSTRACT
Our study includes biochernical changes accompanied the pregnancies women twenty

flve infection with Toxoplasmosis.In comparison with the results of 10 nollllaHy deHvered

pregnancics.The results ofpresent study summarized as fo1lows:
―Signincant incrcase in trace and essential elements levels(Mg,Mn,cu,Ca)in b10od serum

of patient groups while no signiflcant increase in Se(18 mmmo1/L)(0.265 ppm)and(0。93

μmmo1/L)(22.8 mmo1/L)respeCt市 ely,in comparcd with control groups(10。 4 mmo1/L,

0.043 mmo1/L,0.49 μmmoVL,9.7 mmo1/L)while Se o.043 ppm in compared w■ h control

groups O.033 ppm.
‐The result of lipid pero対 dation(MDA)showed Signincant increase for all patient gЮ ups

(0.0107 mmo1/L)in compared with control groups(0.0065 mmo1/L)and we Can considerthe
level ofⅣII)A as inarker for evaluating the discase.

―Analysis activity of an other antioxidants(Cat,GSH and SoD)showed Signiflcant decrease

73.4u/g,0.143 nlino1/L,17.67u/L for aH patient groups in compared with nollllal was 158。 9

u/g,0.84 mmo1/L,20。 9u/g.The correlation factor was(0.170)betWeen MDA and GSH.
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ABSTRACT
The study aimed at estirnating the nutritional value oftea leaves relbse and thc possibility of

nlaking use ofsuch remse as livestock fodder.

The study included the estiination of dry material,proteins,olls,carbohydrates,flbres,and

ashes in tea leaves refuse.

Moreover,the study included the estiination of essential and non― essential arnino acids in

addition to estirnating macro clements like Ca and P and FniCrO elements like Fe and Mn.

Energy had also been calculated.

The outcome ofthe study also revealed the possibility of using tea leaves remse as ruminants

fodder9 rather than poultry.
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ABSTRACT
Speciflc acti宙 ty of Glutathione S.transferase(GSTs)were studied in cytoplasmic

and nuclear fraction ofthrec tumor cell Hnes(Hep.2,ANIN.3 and brain tumor)and nOmlal

cens(田F)by tiSSue culture techniques。

The results revealed that speciflc activity of(]ST in cytoplaslnic and nuclear fractions

of brain tumor cens was increased graduaHy and signiflcantly from 8.2-17.5 U/mg protein

and 4。28-10.271」 /mg protein,respectivcly with passagcs progresslon.

A clcar effects of induction GST production in both fractions of tumor and norlllal

cells were revealed aier cells were treated with two concentrations of Doxorubicin(DOX)

and Mytomycin― C(MMC)Only dependent on dose concentrations,in comparison whh
enzyme levels in negative control cens. And there were low induction of GST in

cytoplaslnic fractions of tumor cens― except ANIN… 3 - and nollllal Cens pretreated 、vith

catechins then fo1lowed by Dox treatment,while the speciflc act市ity of GST was increased

signiflcantly in cytoplaslnic fractions of Hep-2 and F」 ]F cens pretreatcd with catechins thcn

fonowed by /ゝ1NIIC)treatment, in comparison with enzymc levels in there cells treated by

drugs only.In contrast of,there were signiflcant decreasing of GST production in nuclcar

fractions of tumor and nollllal Cens pretreatcd、 vith catcchins then fo1lowed by DOX and

MMC compared in enzyme act市 ity in same fractions of cells trcated with drugs(DOX and

MMC)Only,and unsigniflcant difference between their act市 ities(pretreated with catechins

and drugs)in nuclear fractions of tumor cells exccpt(ANIN… 3)and n0111lal Cells in

comparison with enzyme levelin negative control cens.
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ABSTRACT
Within the period from December, 2006 to July, 2007 a study epidemic, immunology and

chemical about spread of the Trichomonas vasinalis of patient women in Ibn Al-Baladi

hospital for women and children and Al-Habibia hospital for delivery, who suffer from viginal

secietion only automatic microscope diagnosis was mad to examine 326 sample which

collected under the physician observation.
The results of the study show that the infection of the Trichomonas vasinalis differs

according to the months of the year, also, it shows the infection was high in the women who

their ages between 17-19 year.It was 30% of the number of infections samples.

In additional, it was noticed that the percentage of infection among educated women was less

than it level of the uneducated women.
The levels of (lL-6) were increased in serum of patient groups (106-5apglml) compared with

control groups (7QpglmD while ll-la levels were decreased in patient groups e.a1 pglml)

.orpu..d *ith .ort-l groups (19.53 pgiml), and the levels of immunoglobulin IgG, IgM and

IgA were increased in the serum of the patients groups of women being 17458 mg/dl,
qlO.OSSSmg/dl and 4}g.7g mg/dl in comparison with control groups women 99.860 mg/dl,

I 49.640 mg/dl and 7 3l .4333 mgl dl consequently.

Lymphocyies phenotyping: the result of this study concerned with Lymphosite Phenotyping

shows that the mean pi."entage of T-lymphocytes CD8+cells was significantly increased in the

patients groups (22.76%) in compared with control groups women (21.73%).

This deviation was much more clear in CD4+cells (48.4%) compared with control groups

women (19.3%).
The B-lymphocytes CD}O was also significantly decreased in the patients groups (15.12%)

compared with control groups women (17.03%).

The levels of complernents C: & C4 was significantly increased (P<0.005) in the serum of
infected women l43.97mgldl, 28.1O0mg/dl in comparison with control groups women 21.1200

mg/dl, 107.990mgldl.
The result of lipid peroxidation (MDA)showed no significant increase for all patient groups

(0.61 mmol/l) in comparison with control groups (0.035 mmol/l) which can consider the level

of MDA as maker for evaluating the disease.

The result which of antioxidants (GSH) showed no significant decrease for all patient groups

(o.146 mmol/l) comparison with normal was (0.90532 mmol/l).

i,4)lill
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(1L-la) JJ 1;r,t;iJl dsio : 2 - cjs-,

: Statistical Analvsis 4riLarYl ci),Llrijl
cl-=-)l U,.U,.i)I al---i..*ll e15:ll .l+ fuJlill ,-,^."ij MISE di(^i,1 AIEII gc -Uglt p
q.Jdl fuJlill cay.i /*.i,-ll tJL' _li q-r!,- 6LDE:.I :3s.3 Sca T-Test ol +l+ *;;Jl3
q3,,- sc (Least Significant Difference Test (L. S T)) ,,:-#,j-ls dii cAL iJ"L-r,

Statistical Package of Social Sciences dli rl$.i-L dli i .!-r .gk 6-r elJSj P<0.05
.(21) 4Jt.rJc l:Lr.l (BPSS)

i.i3t,:.ltl dtsJt
; i+_,r. ,.rY (6ULl.1+ tu_.,tL dilJl JiYl qf 6jls !l..j i,r.i 

"J'i Oi (1) cJ;:+lt ,J eull ;r+
.el^ii,ll et' +l' or t* cli OF, ;J. ll 

s-, !--ll c:;Lll ;Yj ,ol+itll Jr"il a.r)-;3S;-,1l_,!l
fu-,,tL 4r-'19-17 q-*'ll i-rill a..- Li3J,. g116 iJl+4.oll crlJr,-LlL L.l-)l i+*., Oi .LJ l-S

'ra; (2) ,J;.+lt ,s ey $ K: 59-50 .ri+lt C* j etill crJ 4"-Lir .sJ:Yl !-*,ll sEiJl;
c!: rJ# d.--J ,=++ J"Lin ,,lei Oi r*+ l.ra3 QD : Q3) : (22) U dS 4l-.., U 6. g$ ,.pXl
20-17 J- C drlK e-ll-l i$,,Jci c.ll g;ri ri! )25( Ui.r*i;tt g* el-j ,-,"S' & q;Jl oEill

.,.,t+-ti,"+ 6-p os &l-n oU ,rJ. cr-,!-J .g;p.i U:rt
.:!ri.-JL fu-,rli. a--ilJ,. c.,l-l,:^ll JJi elJl J# !l-yl 4+-i iJi C+3,r (3) cj-l+lt ,,s ejEill t i

,:l.3ll ,slk.3 

"rlt 
i;r;tt l-61l: 1SS.:X) drl-Li^ll -Hc el-*Jl erl-)l i+"1 dnl+ :l rq5_,fYl 4j-jl*3ll

.(ll .6% - 23 .3%)'''+ i,! grriJly qsrhiiYl
el;r*,iJl plrr 6l-{.o."ll ,rs (ll,-la) .s-1".,*,"t' t'J.,- oblirll dJ.-= (a) cJ-1.+lt ,J etsll i1;p
(19.5300pg/ml + 0.27891) 6Jt+Jl el-"jr tuJli- e.a7}}pglml + 0.36149) a+!43ll

eL*! LJIL(106.5400pg/ml + 0.93953) eLJ,,.-^ll s-E (lL-6) dri",,. ,=+ q,- [c.uiJlr

!)i ..Jc --,i+i 3-.;r;i u-:.,. )26( e 6!i3 Y ejtjiJl orar (70 pglml + 0.1989 pgiml) ; G+Jl
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し jO !,.-, ,fill pllnl Qal5sical Pathway d;\.,!i'ill ,-,lt.u.Jl I r.i,',i,+ 4+l+t31 kl,J;itll e!-
.r li'r'rll # ,.,ll'" Jl hA i.-rii Cl i.^t.lr cJtjrs.lr u" c4, c3 .l$ul cJi ,'!- ,(l0i *l$f rJ$

"L*i tu_.,tfu 
. 
(0.6l00mmol/L) MDA ,"+ f::u Ll.i:Jt I=): t3l 

'.lr+r 
+6!l Ji+*.S:Yl _.U"+ -itr. i#JS.d i:!_1 j.r=,,,j.JtJ 0.034400 mmol/L;-A+Jl

.(a0) r (39) : (32) oj-l+lt ql) d-j u e tj+ t.raj ,g3oJl 6.."<i # 6:*s ;r!j !J .5.ri
0.146422 mmollL ulS ci+t Jt j CSff ,j-+tlt 6r^,Syt .:L;,. i J#S Ltrtiijl X=J t^S
6!.SYf -ty;s1;; JJ ..arisyt ha .e;"; ,i ,So, 0.g0532g --Jyf-l_.,"q^"ff oL.,ii i:_.11i^

GSH 6;i..ra Oi t.S,(41) r^,Siilj:t..Jl dl.Ul hA i-cJ-+,-,il(i.,,i.o::f ;r.ff _,r-l.+ll .f:S3_l
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予

e,lr+l-.;lll rl-jJlri ,.rt+-tt crlJr&ll+ Lt.1tt t#"J,rr! L..ltJl etJ#ll : I - &5
出
・

Ⅳlonth No. of Sample
Examination

No. of Sample
Patient (+ve)

State
Percentage 7o

December 40 5 12.50/0

January 40 6 15.00/0

Februarv 36 7 19。40/0

March 40 14 35.0%
April く

Ｊ
つ
Ｊ 5 14.30/0

May 45 9 20.0%
June 40 8 20%
Julv 50 7 t4%

Total 326 51 18.70/0

'l+t'll

"

`LIメ
|″ 標 枷 |:2‐ 」J■

Age No. of Sample
Examination

No. of
Sample
Patient

Percentage

15-17 30 2 6.7%
17-19 30 9 30%
20…29 90 20 22.2%
30-39 100 25 25%
40-49 38 2 5.2%
50…59 38 3 7.8%
Total 326 61 18.7

伸 |～ 由い |メ |メ …‖♂ |`ニコ|“ 社爛|:3‐ 」J■
13lJsLll.i J cf r!+ll&1.,

Education No. of Sample
Examination

No. of
Sample
Patient

Percentage

Nothine 107 51 59。3%
Primary 90 10 11.6%

Secondary 95 20 23.3%
I‐Iigh 34 2 5$%
Total 326 83 26.7%

レ
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BJ卜・.“ユ| いメ 」̈‖

“
洋 36■口 |夕出

“
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I」 i

Mean+St

'),-,;lp1gdl Ca dJi... drr.
dll

Mean+St
6_,Lりぃ出」| 10 21.1200+0.43838A 107.9900+0.24196A

～
Lソ 10 28.1000+0.34577B 143.9700+0.55016B

工 亀 井“

`リ

メ ,ヽ3“ 上 しヽ 1庶よ』 しもメ lJもメ
“

あ J。_分りP工 ■
“

｀ILttJlヽちり」|

0.05>」L=|`メー

`饉

“́

“́

“

rt*ill i.efr+rf tJLJ-Jl sU't.o GSH J ⅣIDA`-38-
Group No. MDA,mmo1/L Ｎ

ｏ．

GSH mmo1/L

Control 5 0.034400+0.01242025A 9 0.905329+0.580818
Patient 5 0。6100500+0.24494693B 9 0.146422+0.0014853

cL.J ogr ^tl ct.jJl4eJn-l fJldLa. cr! me/dl
`―

:5-い
L押 | 』」口」: mg/dI IgG`‐

M【eanttSE

mg/dI IgR4`"
Mean+SE

mg/dHgA`"
Mean+SE

6Ч,LりぃJ』 | 10 731.4333+0.50305A 99.8600+0.16680A 149.6400+0.47004A
■しソ 10 996.0555+0.61669B 409.7900+0.19969B 174.5800+0.48644B

L押 l 」コ | CD8
Ⅳlean+SE

CD4
Mean+SE

CD20
Mean+SE

6却 | 10 21.7300+0.12472A 19.3000+0.26541A 17.0300+0.16869A
≒LⅥ 10 22.7600+0.21919B 48.4300+0.31765B 15。2100+0.18163B
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6Ji\SllJ a!-Ji^ll drEJ,ll e_n-l-t ++Ell-l

x～ Nra〃 ′Y～ Nc〃
x～ Na〃

2θ%Y句Mttfり +∂θ%Y―N(0,″

χ～Nrらリ
2θ%Y―Nrf5,f)+∂ θ%Y■Nrarリ

χ～Ncrの
2θ%YべtS,fの +∂θ%V司Ⅵηfの

″ ρ=0 ρ =0。9 ρ =0 ρ
〓

0。9 ρ
〓0 ρ=0。 9 ρ=0 ρ =0。9

10
ノ /P ノ Sr rG Sr ノ rG

rr rc ″G ″G / rG rF ″

24
ノ rp ノ ゞ rr Sr ノ /P

/6 rG ″G rc ノ ″G ″G rG

50
ノ rP rG Sr rG Sr ノ ″P

″G rr ノ rG ノ rG rr ″6

100
ゞ ″P rr Sr ″G Sr ゞ rP

ノ rG ノ ″ ノ rp r6 rG

‐
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ヽ し
`“

Jも｀

ρ=0`X～ N(0,1),Y～ N(0,1):MSE´ :1¨ 山い

″ Met力οグ /P ノ rG Sr

10

＾
ρ 0.00589 0.00746 0.00634 0.00383

B 0.00589 0.00746 0.00634 0.00383

/ar(β ) 12.56627 11.70170 12.03040 12.57320

ISE 12.56630 11.70176 12.03044 12.57321

24

＾
ρ -0.00227 ‐0.00268 -0.00253 ‐0.00179

B 0.00227 0.00268 0.00253 0.00179

/ar(β ) 1.92634 1.86600 1.88722 1.91270

溶 E 1.92635 1.86600 1.88723 1.91270

50

＾
ρ -0.00532 ‐0.00465 ‐0.00507 -0.00450

B 0.00532 0.00465 0.00507 0.00450

/ar(β ) 0.42161 0.41532 0.41654 0.41869

熔 E 0。42164 0.41534 0.41657 0。41871

100

＾
ρ -0.00390 -0.00389 -0.00397 -0.00396

B 0.00390 0.00389 0.00397 0.00396

レ♭r(β ) 0.10513 0.10419 0.10460 0.10047

,啄E 0.10514 0.10421 0.10461 0.10049

ρ〓
0。9`X～ Nρ,〃 ′Y～ Nρ,り「M駆浮=2ふ

″ ル4″力οグ ″P ノ rc Sr

10

＾
ρ 0.88980 0.87320 0.88160 0.84210

B 0.01020 0.02680 0.01840 0.05790

/ar(β ) 0.78525 0.95566 0.85429 1.65880

ySE
0。78535 0.95638 0.85463 1.66215

24

＾
ρ 0.89693 0.88680 0.89311 0.87165

B 0.00307 0.01320 0.00689 0.02835

/ar(β ) 0.07528 0.09231 0.07965 0.14482

浴 E 0.07529 0.09248 0.07970 0.14563

50

＾
ρ 0.89874 0.89342 0.89701 0.88262

β 0.00126 0.00658 0.00299 0.01738

/ar(β ) 0.01550 0.01744 0.01586 0.02790

MSE 0.01550 0.01748 0.01587 0.02820

100

＾
ρ 0.89939 0.89658 0.89849 0.88680

B 0.00061 0.00342 0.00151 0.01320

陶″(β ) 0.00382 0.00407 0.00389 0.00627

浴 E 0.00382 0.00408 0.00389 0.00644
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4JJ.-X-JI aj.4l+.

サ p=0,X- N(0,1), 20%Y - N(5,1) + 80%Y - N(0,1) : MSE,* :3- &+

ρ=0.9`X～ 叩 ,り ,2θ%Y～ N(5,り 十θθ%Y～ Nρ,〃 力MSE″44-島‐

り

´
●

″ 滋 ″οグ rP ノ rG Sr

10

＾
ρ 0.00393 0.00489 0.00492 0.00147

B 0.00393 0.00489 0.00492 0.00147

レ物r(β ) 11.40533 10。 18084 10。30061 12.23166

剛 11.40535 10。 18086 10。30063 12.23166

24

＾
ρ -0.00987 0̈.00697 ‐0.00828 -0.00583

B 0.00987 0。00697 0.00828 0.00583

/ar(β ) 1.76199 1.65921 1.66048 1.78987

浴 E 1.76209 1.65926 1.66055 1.78990

50

＾
ρ -0.00612 ‐0.00643 -0.00645 -0.00700

B 0.00612 0.00643 0.00645 0.00700

乃r(β ) 0。44839 0.42524 0.42057 0.44730

四 0.44843 0。42528 0。42061 0.44735

100

＾
ρ -0.00023 -0.00040 -0.00011 -0.00146

B 0.00023 0.00040 0.00011 0.00146

/ar(β ) 0.10299 0.09976 0.09716 0.10150

痢 0。 10299 0.09976 0.09716 0。 10150

′ 滋 ″οグ rP yfr rc Sr

10

＾
ρ 0。34997 0.33097 0.33332 0.54511

B 0.55003 0.56903 0.56668 0。35489

陶′(β ) 8.82554 7.98782 7.96061 6.96108

添 E 9。 12806 8.31162 8.28173 7.08702

24

〈
ρ 0.39835 0。38422 0.38524 0。61327

B 0。50165 0.51578 0.51476 0.28673

/ar(β ) 1.14760 1.09606 1.08101 0。83390

四 1.39925 1.36209 1.34599 0。91611

50

＾
ρ 0。38814 0.36921 0。37171 0。59046

B 0。51186 0.53079 0.52829 0。30955

/ar(β ) 0.30092 0.28682 0。28246 0.24192

醐 0。56291 0。56855 0.56155 0.33774

100

＾
ρ 0.39941 0.38058 0.38298 0。60173

B 0.50059 0.51942 0.51702 0.29827

/ar(β ) 0.06711 0.06570 0.06342 0.05331

四 0.31770 0.33550 0.33073 0.14227

フ
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ItiiJYl &lJ ousll .*fill
lslj 6.u5 ipB

p=0,X- N(LJ),20%Y -N(15,1)+80%Y -N(0,1) :MSE P:5-&+
κ ル脅′力οグ /P ノ そ Sr

10

＾
ρ 0.00228 0.00266 0.00337 0.00141

B ‐0.00228 ‐0.00266 -0.00337 -0.00141

陶″(力) ll.41890 9.70830 9.64154 12.23703

MSE 11.41891 9。70831 9。64155 12.23703

24

＾
ρ -0.01006 -0.00571 -0.00758 -0.00580

B 0.01006 0.00571 0.00758 0.00580

/ar(β ) 1.77946 1.62931 1.59600 1.79063

添 E 1.77956 1.62934 1.59606 1.79066

50

＾
ρ -0.00512 ‐0.00553 -0.00550 -0.00696

B 0.00512 0.00553 0.00550 0.00696

陶r(β ) 0。43414 0.39341 0.37982 0.44730

MSE 0.43417 0.39344 0.37985 0.44735

100

＾
ρ 0.00146 0.00057 0.00091 -0.00148

B ‐0.00146 -0.00057 -0.00091 0.00148

陶r(β ) 0。 10197 0.09547 0.09045 0.10150

MSE 0。 10197 0.09547 0.09045 0.10150

.{

ρ=0。9`X～ Nρ,り ,2θ%Y～ハ7島〃+θθ%Y～漸ρ,〃 ′M譴´ ′

“

中

η ル″′力οグ rP ■rr rG y

10

＾
ρ 0.12545 0.11437 0.11556 0.54459

B 0.77455 0,78563 0.78444 0.35541

/ar(β ) 11.18781 9.52312 9.42553 6。99714

MSE 11.78774 10。 14033 10.04088 7.12346

24

＾
ρ 0.13892 0。 13224 0.13089 0.61295

β 0,76108 0.76776 0.76911 0.28705

/ar(β ) 1.68671 1.55083 1.51299 0.83609

MSE 2.26595 2.14028 2.10452 0.91849

50

＾
ρ 0.13870 0.12569 0.12624 0.59026

B 0.76130 0。 77431 0。77376 0.30974

/ar(β ) 0.41216 0.37353 0.36096 0.24218

MSE 0.99174 0.97308 0.95966 0.33812

100

＾
ρ 0.14786 0.13432 0.13507 0.60141

β 0.75214 0.76568 0.76493 0.29860

/ar(β ) 0.09643 0.09040 0.08562 0.05349

MSE 0.66215 0.67667 0.67074 0.14265
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2010 ,5 :r*ll r2l .J*ll i:-"-jl*ll rl.4l+'

p :O,X- N(0,10) ,20%Y - N(5,10) + 80%Y - N(0,10) : MSE p:7-cb+

″ 滋 訪οグ rP ノ rG y

10

＾
ρ 0.00657 0.00707 0.00719 0。00452

B 0。00657 0.00707 0.00719 0.00452

/ar(β ) 12.17708 11.34230 11.60240 12.07278

添 E 12.17712 11.34235 11.60245 12.07280

24

＾
ρ -0.00656 0̈。00619 -0.00642 ‐0.00414

B 0.00656 0.00619 0.00642 0.00414

/ar(β ) 1.81940 1.76075 1.78396 1.81510

MSE 1.81944 1.76078 1.78401 1.81512

50

Λ
ρ ‐0。00639 ‐0.00629 -0.00649 ‐0.00569

B 0.00639 0.00629 0.00649 0.00569

/ar(β ) 0.44753 0。44202 0.44238 0.44708

MSE 0.44757 0。44206 0。44242 0。44711

100

＾
ρ -0.00205 -0.00236 -0.00217 ‐0.00259

β 0.00205 0.00236 0.00217 0.00259

/ar(β ) 0。 10474 0。 10439 0.10417 0.10150

MSE 0。 10474 0.10440 0.10418 0。 10151

p=0.9 ,X- N(0,10) ,20%Y - N(5,10) + 80%Y - N(0,10) t M!4 Pts-:!2

″ ン ルοグ /P ノ rc Sr

10

＾
ρ 0.72559 0.70617 0。71420 0。68713

β 0。 17441 0.19383 0.18580 0.21287

ン物″(β) 2.80772 2.83370 2.79605 3.95556

MSE 2.83814 2.87127 2.83057 4.00087

24

Ａ
ρ 0.76360 0。75258 0。75817 0。74447

B 0。 13640 0。 14742 0.14183 0。 15553

/ar(β ) 0.27797 0.29412 0.28596 0.38559

MSE 0。29657 0。31586 0.30608 0。40978

50

＾
ρ 0。75292 0。74655 0。75005 0.73634

B 0.14708 0.15345 0。 14995 0.16366

陶r(β ) 0.07386 0.07570 0.07428 0。 10569

MSE 0.09549 0.09925 0。09676 0.13248

100

Λ
ρ 0.75793 0.75399 0。 75604 0,74503

B 0。 14207 0.14601 0.14396 0。 15497

/ar(β ) 0.01632 0.01671 0.01635 0.02347

MSE 0.03650 0.03803 0.03708 0.04749
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pl;r1lq$i rlr- 33'oJr at* -,rl!: i_,fS r3tr r-L1
c,l+l+jl r, hrtll iJS /+.lr C)- i-L,l

elsyl p"i/J--Syl3 6;lryt LJSJ rls.r i*t.2
&l+!jl #/e_rtlt 4jls /4+--r*ll i*tJt 3

ABSTRICT
There are many widely used statistics to test the hypothesis of equal means of multivariate

populations of a general linear model. One of these is Wilks statistic which is used in this paper. In
the case ,when the assumption normality distribution is violated of random error matrix ,thin the
Wilks statistic leads to a wrong decision. For this reason , Wilks robust statistic ( ppMCD*) has
been modified using robust estimations
(RFMCD,RMCD,MCD), with changing the cut-off-values. In the case of multi-normal
distribution, a cut-off-value is suggested to get a right decision, also cut-off-value is suggested for
one and two sided for contaminated multi-normal distribution for the same reason. The method of
simulation has been used to generate a random error matrix, that have non- normal distribution,
that follow the multi - contaminated normal distribution of one side and the multi - contaminated
normal distribution of the two sides.

It has been shown, that through using simulation, that the modified robust statistics (RFMCD.)
is better than the Classical Wilks statistic presence of outliers from both sides and in some .ur.q
when the outliers are presented in one sidi, particularly at contamination ratio (e = 0.2 ) , and at
any significant level .

i,.otltt
ClJ rl ,:lJ+ii^ll 6.lr:& crl:.isa cJJ.-ri^ g3l; l;*_lJt.rji) 

6l 
,r.l ,,,y1 inLill &let -_r)l u,. qr,ll c[lir

1t+ s,o..llo4;tllCrrCtl"J*i Dtiil-ei-r o" ..i4r tr.t ,-,-:,-,!\i..i.-tCtr u,sL rrr,--rL*..,rtD ,#Ii
(RFMCD*) 4-+j--ll 

":sr 
6eL.--rljJsj I ltl'l .r..,}B -,rl-r, Jl ,f.3j ,:*slr 6rr. 

--l 
gLi 

"r,:rourr 
,G.yt

qr-i+tll c+jr.,ll+Jt- or .epl."li # ct' c.lJ+il 6- @FMCD, RMCD, MCD) Li+^lt 6l;$il,r.r:-i*i'slj +a; u' ''' "Lll u':'ll 'o:+'tll ej4 cx -'s c,ro, i K,+t* rr-p ,.Jr dJ-J cti c,,.u ar,sr a: ..,:"ri
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ABSTRACT
This paper was deal with the study anJ analysis the effect of some effective meteorological

elements on pollutants concentration uy.rring cu.,rriun diffusion theory, matlab program was used

to make the relevant comPutation'

In this paper were showed the relationship between- the pollutants concentration and selected

surface wind veloci y- ut* matched it *ittr atmospheric stability type according to Pasqual

classification, as well study the effect ofthe effective height of pollution source( in the paper select

a stack as pollution source) at pollutants concentration in addition to the effect of the source's site

on pollutants concentration value'

The results showed that the received polrutants concentration at 1000m horizontal distance were

inversely proportion with wind ,etocrtylr, instability condition wherein the convection current and

eddies act to be lessen the pollutants concentration near the surrounding areas from pollution

source especiallY at daYtime.

As to the changing of' effective height of pollution source it found that when the source's height

was increasing lead to decreasing the received pollutants concentration at horizontal distance from

the source, and it showed the pollutants concentration gradual decreasing with going far towards

(y) that is from the central line of pollutants diffusing , *hil" in the direct (z) it's not necessary the

increasing in height from centiar line giving the :*" intensity of decreasing pollutants

concentration .rp..1aly at instability condltionls to the higher polutants concentration was at

SOm freight at staUitity condition thatis in the effective height of pollution source'

e,.yill
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