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ABSTRACT

Addition of compost from various sources and of different maturity may
affect the soil biochemical properties. Four manure sources (poultry, goat, sheep
and cattle) were composted at three methods; aerobic decomposition I anaerobic
decomposition, and soaking in water then added to sandy soil at rates oi o ,2 , 4 ,
and 6Yo w/w based ?n d.y soil weight . Samples incubatld for 40 days at 25 oc 

.
Arylsulfatase activity was assayed after ro , 20, 30 and 40 days of incubation
.Results showed that addition of composts at all applitation rate and
decomposition methods increased arylsulfatasi activity significantly compared with
control. Soil treated with poultry compost showed higheit enzyme activity among
other composts under study. Arylsulfatase activity increased significantly 1'e < O.Ot
) with increasing application rates of compost . Data also revealed that-treated soil
with manures composted.by aerobic method give highest activity ( 167.70 pg p-
nitrophenol gm soil- hr-') compared with othei methods (155.56 and 159.57 rrE p_
nit.oph"nol grn roil-'h. ' fo. unu.robi.rn.thod and ,oukingrn.thod, ."rp".tir.iy').

INTRODUCTION
over 80 % of total tomato production at winter season in Iraq

yields in sandy soils in the province of Basrah , south of Iraq . one of
the important agricultural practices in such soils is addition of large
amounts of manures annually , which mainly is cattle source . Anothir
manures sources such as poultry , sheep or goat are in a trace
application practice. The impact of manures on soil biochemical
properties (e.g.enzyme activities) depend on their type and compost
characteristics(l). Bergstrom et al., (2) reported that there are seviral
mechanisms by which enryme activity can increase in soils amended

い
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with organic materials Increase enryme activity may result from

increased number of microorganisms , of induction of err.yme

production by a relatively stable population . Also , they reported that

stabilization of enzymes by adsorption to humic material or clay may

also increase amount of extracellular enzymes.

Arylsulfatase (EC3.1.6.1) is the enzyme that is involved in
mineralization of ester sulfate in soil , and its activity has varied widely

in relation to soil properties and management (3). In field conditions ,

Gagnon et al., (4) and Eivazi et al. (5) showed a positive influence of
manures on soil arylsulfatase activity Prietzel (6) reported that

arylsulfatase activity in soil differs with different source and amount of
C introduced in soil Serra - Wittling et al. (1) observed a great

enzymatic activity with a young municipal solid - waste compost than

with an older one . Information is lacking on the effect of compost types

on the enzyme activities in sandy soil of tomato fields in the province of
Basrah . The objective of this study was to compare the effect of
different manure types composted with different methods , otr

arylsulfatase activity in sandy soil .

MATERIALS AND METHODS
Chemicals:
The following chemicals have been supplied by the German company

(Merck) and British company (BDH) ; toluene , p - nitrophenyl sulfate

, CaClz.2HzO, NaOH , Boric acid , ethanol , bromocresol green ,

methyl red , H2SOa , HCIOa , CuSOa.5H2O , Se , KzSOa , K2Cr2O7 ,

FeSOa , Diphenylamine , BaCl2 , HzOz , NaNOAC , H3PO4, Gum

acacia, sodium metaphosphate .

Instruments:
l. Spectrophotometer , Philips PU8670 .

2. Thermometer.
3. Incubator.
4. Kjeldahl ( Digestion and Distillation unit ).
5. pH-meter ,ZAG PTR79 .

6. Conductivity meter , TOA CH-IK .

7. Oven.

Method :

The soil used ( Table I ) was surface sample (G-30cm ) collected From

tomato field of Al-Berjesia research station , province of Basrah which

classified as Entisole ; Typic quartzipsamment. Before use, soil sample

was air dried and passed through a2 mm sieve . Some properties of the

soil were determined as described by (7) and (8).
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Table -l: Selected characteristics of soil used

pg p - nitrophenol gm soil -' hr

The manure samples ( poultry , goat, sheep , and cattle ) rvere
collected from Al - Hartha experiment station , Basrah. Some chemical
properties of the manures were determined according to (8) and
presented in table(2). Fresh sample of each type of manure was
composted at three methods:
(l) Aerobic decomposition : samples were stored in low hills on plastic

beds and covered by polyethylene sheet at room temperature for
three months ; July to September.

(2) Anaerobic decomposition : samples were placed in plastic jars
receiving distilled water to bring the sample water content to 40 Yo

of fresh weight . Samples were compacted to reach 45 % of initial
volume then their surface were sealed completely by saturated clay
soil. Samples allowed for three months ; July to September(9).

(3) Soaking in water : manure samples were soaking in water for two
weeks . This type of decomposition is an ordinary practice using by
farmers of tomato fields in Basrah region .

The composting manures were dried at 60 oC , ground ( < I mm )
then mixed with soil at rates of 2 ,4 , and 6 o/o wlw of dry soil weight .

The control sample contained soil only with no added manure . Distilled
water was added to adjust the soil moisture content to 70 % of field
capacity . Soil samples were incubated at 25 oC for 40 days. The
moisture content was kept constant and measured regularly by adding
distilled water . After l0 ,20, 30 and 40 days of incubation a set of
samples was withdrawn to assay arylsulfatase activity by using method
of Tabatabai and Bremner (10) as following : one gm of air - dried soil
was incubated with 0.2 ml of toluene and 1 ml of 0.005 M of p -
nitrophenyl sulfate solution in 50 ml Erlenmeyer flasks at37 oC for one
hour, then I ml of 0.5 M CaCl2 and4 ml of 0.5 ml NaOH were added
to the flasks to inhibit enzyme activity . Flasks were swirled and the
soil suspension were filtered . p - nitrophenol released by arylsulfatase
activity was measured colorimetry at 420 nm .

pH
(1:1)

Salinity

(E.C。 )

dSIn~1

Organic
Matter

Total

N
Available

Sullbre

(S04〒―S〕

Arylsulfatase

Act市ity*
Texture

em Ks
7.80 3.20 0。70 0.03 0.002 45.32 Loamy

sand
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The experiment was established using a randomized complete

design with ihree replications. Analysis of variance was performed and

differences among the mean were compared through RLSD test.

Table -2: Some chemical properties of manures composted with aerobic

RESULTS AND DISCUSSION
Arylsulfatase activity in soil with presence of deferent type and

concentrations of composts at incubation periods are presented in Figs.
I , 2 , and 3 . The result showed that arylsulfatase activity increased

significantly (P < 0.01) with addition of composts compared with
control (no addition). Soil treated with composts showed the higher
enzyme activity of 70 % (poultry) ,54 % (goat) ,51 yo ( sheep) and 38

% (cattle) increase in activity over the control value . Gagnon et al. (4)
and
Eivazi et al. (5) also observed an increase in arylsulfatase activity in soil
with the addition of manures. Addition of composts , which has a high
C content, stimulated microbial activity in soil and therefore, enzyme
synthesis Dick et al.(ll) suggest that increased C and nutrient
additions could have provided energy and an environment conducive to
microbial proliferation , therefore , the increased enzyme activity in
manure treated soils may be due to higher amounts of endoenzymes in
the viable microbial populations in the soil matrix . In addition , the
manure may also provide enzyme directly to the soil system .

The results also showed that arylsulfatase activity at all
experimental treatments significantly increased with increasing
concentrations of composts. The average values were 144.97,159.68
and 178.89 pg 5nitrophenol gm soil- rha I for 2 , 4 , and 6 Yo of
composts , respectively . Prietzel (6) and Eivazi et al. (5) reported that
arylsulfatase activity was significantly and positively correlated with
soil organic C content.

Figs. I , 2 , and 3 showed that regardless of compost types or
composting methods , arylsulfatase activity was affected by incubation
period . The activity increased with increasing time of incubation until

ion ( AD) , anaerobic decornposition ( ADD ) or soaking in water

ooultry goat sheep εα′′た

ИD ADD S″ ИD ADD SW ИD ADD S″ ИD ADD S″

E.C.
(dSm-r) 22.5 6.4 17.8 4.0 24.0 14.1 13.4 16.5 22.0

oH(1:5) 7.2 6.4 6.3 6.9 6.5 6.2 7.0 6.4 6.9 6.9 6.5 6.0

OrganicC
(sm Kp-l) 200.0 229。 9 192.7 235.5

294.1 228.4 199,9 244.1 178.4 170.0 210.5 179.8

Total N
(emKst) 17.8 18.8 t7.2 20.0 19.5 20.0 18.0 19.0 23.8 19.0

C/N Ratio 11.23 12.77 11.20 12.52 14.70 11,71 10.63 12.20 9.9r 8.94 8.84 9.46
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30 days . Simard et al. (12) also observed an increase in soil erryme
activities with the addition of mixture of primary and secondary
deinking sludge 5 weeks after their application . This effect is likely due
to the high biomass production from decomposition of simple
constituents in manures which would produce greater amounts of
substrate for microbial growth and production of en4lmes , thereby
increasing arylsulfatase activity Martens et al. (13) noted that the
increase in enzyme activity was greatest following the first addition of
organic amendments to soil , but that subsequent equivalent additions
failed to sustain high enzyme activity . After 30 days of incubation ,

arylsulfatase activity decreased significantly at all compost types and
composting methods ( Figs. I ,2 , and 3 ) . This result is in accord with
(a) in which they reported that upon sludges oxidation , the amount of
energy available to soil microbes will be reduced , decreasing
arylsulfatase activity , which will eventually reach the level of the
control soil However , data obtained in this study showed that
arylsulftase activity was over the control values at all incubation
periods.
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Table (3) clearly indicated that arylsulfatase activity in soil treated
with poultry compost was higher than soil treated with other composts .

The average values were 178.88 , 161.80 , 158.63 and 144.46 ytg

p- nitrophenol gm soil-l ha I for poultry , goat , sheep and cattle
composts , respectively with significant differences among all composts
except the differences between goat and sheep composts . Lower C / N
ratio of poultry manure composts compared with other manure
composts (table 2) resulted in a higher decomposition of manure then
stimulated microbial enzyme production and activities through its
readily available nutrients . These results support findings by (14), that
sulfatase activity was correlated significantly with soil total nitrogen .

On the other hand , Dick (15) and Kadhum (16) found no clear
relationship between arylsulfatase activity and N content in soil . Dick
et al. (11) reported that treatment with higher soil-N levels may allow
increased C tumover compared to treatments with lower N levels where
microbial activity may be decreased due to limited N availability .
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activity in soil ― n soil~l hr

Aerobic
decomposition

Anaerobic
decompositioq

Soaking in
water

Mean

poultry 190。 16 171.83 174.66 178.88

goat 168。 75 155.00 161.66 161.80

sheep 163.00 154.33 158.58 158.63

Cattle 148。 91 141.08 143.41 144。 40

mean 167。70 155。 56 159.57
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Table -3: Effect of manure source and decomposition 19!h?l gll,utyltulfatase

RLSD O.01:source=6.72;method=6.00;source X method=12.30

The highest level of arylsulfatase activity was obtained with

aerobic composts ( 167.70 pg p - nitroph.nol g- soil - I hr - r)

compared with anaerobic and soaking composts (155.56 and 159.57 ltg
p- nitrophenol gm soil- I ha' , respectively ) (table 3). Composting

method affected soil biochemical properties which could attributed to C

, N and other nutrients supply and the state of maturation of the

materials. Serra - Wittling et al. (l) observed a greater enzymatic

activity with a young municipal solid - waste compost than with an

older one . They attributed that to the high content of C or to content of
enzymes in the compost itself . In this study , data obtained indicated

thai the lower C / N ratio of manures composted by aerobic method

compared to that of anaerobic and soaking methods at all manure Upes,
except of poultry (table 2) may justified the highest arylsulfatase

activlty in soil treated with aerobic composts by stimulating microbial

biomass and activity and increasing enzyme production . Similar results

were observed previously on urease activity (17) and alkaline

phosphatase (18).- 
The compost type X composting method interaction indicated

clearly that arylsulfatase activity in soil received poultry manure

composted aerobically . was significantly highest(|90.16pg p-
nitrophenol gm soil -'ht -') than other interaction treatments ( table 3 ).
In summary , this study supports the fact that the addition of composted

manure enhance the biochemical properties of sandy soil . The increase

in arylsulfatase activity in soil was depend on compost type that could

be related to C , N and other nutrients supply and the state of maturity

of manures according to their composting method .
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ABSTRACT
The study included (25) isolates of bacteria Setatia marcescens obtained

(65) samples collected from different clinical sources including urine, pus
blood.
These strains were grown in Trypticase soy broth and then MacConky agar,
bacterioncin production was included with mitomycin C .

After (24) hour incubation at 37 "C, zones of inhibition due to bacteriocins were
recorded, each zone was compared with the control and any inhibition zone greater
than the control was designated as a positive result .

Effects degree of temperature on the activity on the bacteriocin production, has been
studied.
The maximum activity of bacteriocin was at 32 oC.It was found the activity of

bacteriocin production increase when treated the growth medium with mitomycin
C.

INTRODUCTION
Bacterioncin are bactericidal proteins which are synthesized by bacteria
and are active against other strains of the same species[l] or closely
related species [2].
Several epidemiological techniques have been used to differentiate
strains of Serratia mqrcescenr reported a method for determining 15 o
antigens and 13 H antigens scheme have been used in epidemiological
studies .

Differentiation based on bacteriophage susceptibility and bacteriocin
production or sensitivity has been described t3l .A new method for
comparing and differentiating strains of seruatia marcescens is
described which has proved useful in determining the epidemiology of
hospital [4].

飾
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S,marcescensisanopPortunisticpathogenandmojorcauseofocular

T*{{#^s of bacteriocins produced_by s: m.arce::ens. The first is active

inEscherichia coli andwas susceptible to trypsm

The second was active on S. marcece)us and is resistant to trypsin [5]'

TheactivityofSomemarcescinsonE.colisupportedtheinclusion
of serrqtia. rnto 

-the 
family Enterobacteriacease t6l Lactobacillus

acidophilus LF 251f.oducer-bacteriocins like activity against different

bacteria includinf ,.,I.r. p"r,ogenic and food - spoilage sp_ecies [7]'

This study uirnr'tl-ali..t uulteriocin production from s' marcescens

which causes #;;;; in patient, und factor which increase this

production .

These strains were grown in Tryplicase soy broth and then agar'

iu.t.rio.in production with mitomycin C'

MATERIAL AND METHODS

Patientspecimenst,,i*"pu.,blood)whereinoculateddirectlyinto
Mac conky ag,I- and ilh.; processed for isolation and

identificationofSerrqtiamarcescensontestsoftheAPl20Estrips

Stock and working cultutes : Each strain was spread on a Trypticase

ated at 3T"C for 24 hr'

Asmallamountofthegrowth*as,p,.udon.theslantandstabbedinto
the butt of a slant in screw - .up tube, the tube was in cubated at

37"C for 24h'
This was o.rignut"a the stock culture and was stored at room

temPerature.
Bacterioqinproduction:.Bacteriocinswereproducedinscrew_cap

tubes,gu.tffiiningurtlimitomycininductionwereki11edby
(0.5)m1 "f;hi;form 

*ti.t *u, uid.d to the tube. A11 of the

bacteriocins of S. marces,-,n, *"," resistant to chloroform and

werepresumablysimilartotheUpeAbacteriocinsdescribedby
prinsloo [8].

Bacteriocin a'ssays : Bacteriocins were diluted two fold in Trypticase

soybrothbymicrotiter..Eachdilutionwasspotted(0.025)^T1,o,'o
bacteriocin indicator strains, which were then incubated at 37oc for

24 hr.
The end point was defined as the highest dilution that inhibited' the

indicatormorethanacontrolspot-oftrypticasesoybrothandan
arbitary u;;;f bacterioci, ;;fit ** d.frned as the reciprocal of

this end Point '

Bacteriooin iidicator strains : Most of the trail indicators were

eliminated because :

12
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1. differentiated the producer strains poorly.
2.had too many zones of partial inhibition which could lead to

difficulty in reading and reproducing results.
3. had too many zones due to bacteriophage lysis.

production : small amount of growth was removed from a Trypticase
soy agar plate with straight wire and rubbed against the side of a screw
- cap tube containing (a) ml of Trypticase soy broth and incubated in
water both at 32oc for 24 hr., then (0.7)ml was removed and added to
(3.3)ml oftrypticase soy broth.
The contents of tube were mixed, and the tube was refurned to 32"c,
after t hr. (l)ml of 25 mg/ml mitomycin c dissolved in Trypticase soy
broth, was added and mixed the tube was returned to 32c for an
additional 5 hr.
During this period, the cells lysed and liberated bacteriocins [12]. Then
(0.1)ml was removed and added to (3)ml of oxoid Ion agar which had
been melted and cooled to 50oC.
Then over laid onto a plate of medium Brain heart Infusion and the plate
was dried for 4 hr. at room temp. The bacteriocins (plus one control
containing Trypticase soy broth and mitomycin).were then applied to
each indicator strain plus a control plate.

RESULTS AN DISCUSSIONS
Collected (65) samples from bacteria Serratia marcescens these
samples included (9) positive samples from urine, (8) positive
samples from sputum, (8) positive samples from blood as showen in
table (l).

Table -l: Bacteriocin production isolates for determining the epidemiology of
ital infections.

clear zones due to bacteriocins on one of indicators (25) zones are
completely clear from these strains, the remaining zones are identical
to control and are thus defined as negative.

for

13



SM : Serratio marcescens

Effect of temperature on bacteriocin production:

since most laboratories have at 37"b incubator and water bath, this

temperafurewastestedfirstforbacteriocinproduction.
Table (3) sfrows it ut Uu.t.riocin productioi I* dimimished at37"C

these was a reduction in the nu.b., of positive reactions. At 32"c,

bacteriocin p-or.tion was better, and lhis temperature was chosen

for the final tYPing method '
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were due to bacteriophage about 3% of the time and due to
bacteeriocin the remaining 97% .

Mitomycin c, which also stimulates bacteriocin production is
applicable to routine typing [10] [11].
Bacteriocin production in broth is preferable to production on agar
surface [2] for a number of reasons :

Mitomycin is easily added to stimulate bacteriocin production.
The bacteriocins can be added quickly to indicator strains.
Inhibition zones are easily compared when two isolates appear
to be the same strain.

The size and shape of zones of strains are identical and the same
number of colonies develop in zones of partial inhibition .

All strains of Serratia marcescens takes from clinical isolates were
capable to produce bacteriocin. The activity increased significantly
upon induction with mitomycin C
Bacteriocin production has been used as an epidemiological marker .
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ABSTRACT
The purpose ofthis study was to investigate the possible role of c‐ NIIyc and p53 in
patients with co10rectal cancer by using ilnmunOhistochemical analysis. The

paraffln embedded sections lに)in 40 oolorectal carcinoma and 40 hcalthy
individuals wcre investigated fOr the expressiOn of c‐ Myc and p53 by
inllnunohistochenlical staining with speciflc monoclonal antibodieso Our data

analysis demOnstrated a signiflcantly increased expression ofc‐ 江ヽyc and P53 among
colorectal cancer patients compared with control groups o<0.01).In addition our

results shOwed that in patients with colorectal cancer the positive expressiOn rate

was 80%and 62.50/O for c― Myc and P53,respectively.Furthellllore,in this study the

signincant correlations was found bettveen these two markers● <0。05)in two
studicd groups. Our results confil11ls a signiflcant association be● recn colorectal
cancinoma and increased expression ofc‐Myc and P53.

INTRODUCTIONS
Colorectal cancer is the second most common cause of cancer― related
mortality in Westem countries,with aboutl million new cases every

year diagnosed world¨ wide and 500,000 patients dying from the disease

[1].The steps tO colorectal cancer are driven by genetic alterations in
oncogenes and tumor suppresser genes[2].The C… Myc oncogenc has
been showll tO be amplifled and/or overexpressed in many types of

human cancer[3;4].The rOle for c― Myc in the development of colon
tumors was irstsuggested by the report that c‐ Myc was amplined and
overexpressed in a chenlically induced mouse colon tumor [5].The

central role Of c‐ Myc protein in accelerating cell proliferation,

documented by many early studies,has led to a general concept for
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(code No./M7203) (Denmark) and the mouse anti-human monoclonal
antibodies c-Myc protein (code 9ElO)(InnonGenex,USA).

The primary antibody reacts with antigen in the tissue, and then a
biotin labeled secondary antibody (link antibody) binds to the primary
antibody. when the conjugate is added, the biotinylated secondary anti-
body will form a complex with the peroxidase-conjugated strepiavidin
and by adding the substrate, which contains 3,3 !-diaminobenzidine
(DAB) in a chromogen solution, a brown-colored precipitate will form
at the antigen site. In the peroxidase secondary detection system, the
presence of a brown reaction product at the site of the target antigen is
indicative of positive reactivity. Counter stain will be pale to darli blue
coloration of the cell nuclei . Evaluation of the immunostaining was
done with the assistance of a histopathologist. The observer was blinded
to the clinical diagnosis of the tissues at the time of assessment, and
tissues were independently assessed by two observers positive or
negative cases, positive immunostaining gave nuclear and,/or
cytoplasmic dark brown granules. Counting the number of positive cells
which gave brown cytoplasmic staining system under lighf microscope.
The extent of the IHC signal was determined in l0 fieias
(Xl00magnification). In each field the total number of cells was
counted and the extent of cytoplasmic staining cells was determined as a
percent. The total staining score was divided by the number of whole
cells per field in 10 fields, so the percentage of positively stained cells
in the l0 fields was calculated for each case by iaking the mean of the
percentage of the positively stained cell in the 10 fields. Specimens in
which less than 10% of the cancer cells were immunostainld with p53
were classified as negative, and the rest were classified as positive, as
described by Jeng et al[16]. But cancer were regarded ur .-My. positive

immunoreactivity zero were regarded as c-Myc negative [17].
statistical analysis: student test (t-test) was used for the quantitative
data. The relationship between the markers was measured qualitatively
by using the correlation coefficient(r) [18].

RESULTS AND DISCUSSION
As shown in (Table I and 2), and based on t- test analysis of
significance, there were a highly significant difference (p<0.01) in the
mean percentage of c-Myc and p53 proteins expression in tissue of
colorectal carcinoma (cRC) and colorectal normal tissue (cRN).In
addition (Table 3) show the immunoexpression of c-Myc and p53
protein in patients CRC .
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Figure -l: Immunohistochemical staining(IHC) of c-Myc and p53 proteins in tissueof colorectal carcinoma(cRc). staining by DAB chromogen (dark brown)counterstained with nucrear.qrt .._d . (A) positive c-tvtyc immunostaining (X400).(B.1 positive p53 immunostaining.(X40b).
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showed that from 244 colorectal tumors (55%) over-expressed p53 [3a].This might indicate the most important role of c-Myc and psi in
carcinogenesis of colorectal fumors.
The results of Mark et al demonstrate that tumor-derived missense
mutants of p53 can regulate expression of the c-Myc gene. The well_
established role of c-Myc t35] as a proto-oncogene capable of
promoting cell cycle progression and tumorigenesis makes this gene an
affractive target for p53 gain of function mutants, thus the e-fficient
activation of the c-Myc promoter by mutant p53 occurs by a mechanism
that is distinct from wild-type p53 transactivation [36].
In keeping with previous notions , our results showed that asignificant
correlation between c-Myc and p53.This might indicated that increasing
expression of c-Myc with increasing expression of p53 that might
reflect a pathological role of these two marker in colorectal tumor.
conclusion: our results confirms a significant association between
colorectal cancinoma and increased expression of c-Myc and p53 . In
addition the evaluation of p53 overeipression, using a standar dized
imunohistochemical (IHC) procedure, could 6" a clinically useful
marker for the identification of colorectal cancer patients.
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ABSTRACT
In this work the antibacterial activity of Garlic was studied on proteus

mirabilis which isolated from patients suffering of otitis media and urinary tract
infe-ction (UrD, we found that when the Garlic extract be used in concentration
1gl5ml of distilled water shown effect onProteus mirabilisby inhibition some of itsvirulent factors.
Also, the synergistic. effect of garlic extract and some antibiotics includingcarbencillin' Doxycyline, cefoxitirl ofloxacin and Pipercillin, was determined andthe statistical analysis. showed high significant differences (p<0.01) between themean of (Do) antibiotic before and aftir adding garlic extract, while there are nosignificant differences (P>0.05) for the effecl of Garlic extract on the otherantibiotics action.
On the other hand, the antibacterial activity of garlic extract on proteus mirabilis inmice was tested and the results showed tnat gaitic ert.act t ave an important effect,it decrease the pathogensity ofprateus mirobilis.

INTRODUCTION
Garlic is one of the edible plants, which has gener ated a lot of interest
throughout human history as a medicinal iunur.u. wide ranges of
microorganisms including bacteria, fungus, piotozoa and viruses have
been shown to be sensitive to crushed guiti"p..paration(r).
The garlic bulb contains an amino acid derivative called allin, which isin fact odorless and contains no antibacterial properties. However, when
the garlic bulb is crushed or grounded allin .o-.r into contact with ano\?me (allinase) that converts the allin into allicin(2).
Allicin is the .rr9, for garlic's distinctive odor, and is potent
antibacterial agent (3).
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The antibacterial properties of crushed garlic' have-been known for a

lone time. various gut"""t"tou'i"t;; ;""" b^een shown to exhibit a

widle spectrum ot untiuuttt'lliltffi "gti*t 
Gram'neeative and Gram

nositive bacteria i*rroi^,ig' ;;ffi 
-if 

Escherichla' salmonella'

Psi:;;;;";;;':',:iif 
;:ii'Ik*"1,1;*':';,i;'y:;,,illClostridum' Even aclo

',;;;:;;;t;;:i'are sensitive to sarlic (4)'

Garlic extracts can also ;"t";ii;; against Helicobacter pylori' the

;:;;:: ;t}['T:l] manv virurence ractors incruded surrace

structure like fimbria tn"i"li'n*i"" oi rpittretial cell' flagella and

swarming for motility uniltit' iuttors like urease'' nrotease' resistant to

manv antibiotics' That's il;i;;;-f*;"ts helps it to o""o*t the host

defense sy stem. r_ it" "oli +.. ii"^;;;;ii", 1'phagocvtos is, elemination

bacteria bv enzvme ;H:::ffi;;;;;"';l';ent) and specific

g',ll'"'m*::lHi"f; $"'1",lJ'T1tlg.'gantibacteriarerrector

il'iffiffi;; ,irut-ei'" iu"to" orp'oteus mirabitis'

MATENALS AND METHODS

SamPles
I solates of P' m i r a b i t i swe re c o I I ected -:1 f tfl :T'r;T'Jt'&enoo|;l1;1i
..Ji" ""0 

urinary tract infection from central r

The isolates *.."*ioin iiJ according to (7) by classical

;i;t"bi;i;il"1 methods and API 20-E svstem'

"i:;;x:{i{,?['^':u?/"3,J*"recrushed:T:]i"danddissorvedeach
one of them i" 5,nl';il;t;;iita *uttt 'et"r 

shaking the suspenston

was centrifuge'' th";;;;** was filter-sterilized then used at the

same time tsl' tht"1{;o"?il"ii"t of concentration lg/5ml were

PrePared'

^{:;!::?:{i!:;i'J'*.,. prepared lI **il''r) of Garric extract

from each "onttnt'-Jol-to 
tr+*ri of'nutrient agar after cooling to

50co, each ptttidi';:';t;; ti;t"fu with indicator bacteria'

B.5mm diameter st'erile absorbent paper 
'were 

immersed in to

concentratio" r els'lli''"r c"'ii'-'-'i"i o'w 
1t-'::r;.: lll;"il;

These disks were placed gently on Ie luT':e
with indicator oi'titi" 'unJ'intututtd in 37d" for 24hr' After

incubation the '"J;;;;';;;orded 
bv measuring the diameter of the

inhibition zone around the disk'
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In Vitro Tests
A. For each test (heamolysin on blood agar, swanning as Roger et al(10), urease as _Atlas et ar (rr), protease as Benson et at (r2),
Antibiogram as Ba}er et al (r3), two plate were prepared , one with
media only and the other mixed wiih lml of^carlic extract and
inoculated by the indicator bacteria then incub ated, at37 oc for 24hr.

Antibiotic Name Manufacturer Concentration
Py=Carbenicillin Bioanalyse 5 mcg
Do:Doxycycline Bioanalyse 30 mce
Fox: Cefoxifin Bioanalyse 30 mce
Oft = Ofloxacin Bioanalyse 100 mce
Pe=Pipcrcillin SDI 100mcg

at 37C° fOr 24 hr.

inoculate
incubated

B.For bacterial adherence test:_
l. Bacterial adherence test on epithelial cell:
Human epithelial cell were prepared and used in the human epitherial

cell adherence test according io. (la)
2.Bacterial adherence on the polystyrine was done according to. (15)

In Vivo Test :
The.cu,ent study includes 6 mice with the same weight, sex and aged 6
weeks. These mice were divided into 3 groups:
Group one .two.mice were injected iniraperitoneal (I. p) with (0.7mr)
which contain 106 cpu from bacterial isolate.
Group two : two mice were injected I. P with same dose from the same
bacterial isolate but after adding Garlic extract.
Group three.. two mice with no injection as a control.
8 hr after administration of the dose, one mice from each group killed
by cervical dislocation , blood, liver were taken.
Blood and homogenized liver tissues cultured on blood agar and,
Macconkey agff at 37co for 24hr to bacterial cell detected.
The other mice from each group leave to see the effect of injection after
4 days.(16)

RESULTS AND DISCUSSION
Clinical isolates of P. mirubilis isolated from different sources were
identified.
Proteus mirubilis have many virulent factors such as hemolysin,
swarming (peritrichous flagella), protease, Fimbria and adhesion, ihese

o For urease test two test tubes lrtung *.* p*p-ed, one
with the same isolates but after adding Garlic extract, then
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factorsgavetheproteus.it,spathogenisity,abilitytocolonizationand
r.rit, th! host defenses(17)' - .:-.i+., ^r rrvo concentration of garlic

In this study ttte 
-antimiciobial 

activitv of two conc

extract 1gl5ml .J- i.SglSml 1#'i.t..i.a against these virulent

factors, in .on..niii.i"" T.lySml there are no growth so it considered

as bactericidal. f.'r"r...t uion f J!.f and its two. ditution inhibit the

growth of proteus ir"i"r., without'liiiii;il.bv inhibit the action of

some enzymes .;;;;;ible of the f".i.tia pathogenisity' such results

concurred *ith "t"il;;';;;;J uv"lisl' who noticed that in low

concentrationstheinhibition.oftheenzymesmaynotbelethal,but
sufficient to block the microbe's virulence' at slightly higher

concentrationotherenzymes,u,t,asdehydrogenisesorthioredoxin
reductase *uy u. urr.cted and even partiat intriuition of these enzymes

."trii-[. rettral for the microorganisms'

Garlicextractsalso,inhibit.swarmingphenomeno.napotentvirulence
factor of p. *irolix,which r.rponr"iure of its colonization as seen m

oicture (1) that asreewith (20)' #il;;t''";;a gt the swarming of P'

mirabilis,whichisimportantinthepathogenesisofthisbacteriais
reduced when garric extraSt u"o i::*:":i::lili:1,,:lL 
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Sciences), the mean * standard deviation for every antibiotics (py(carbenicillin), Do. (Doxycycline), Fox (cefoxifin), oft (ofloxacin)
and Pe (Pipercillin)) used in this study berore and'after adding gu.ti.
extract as mentioned in table (l).

Al- Mustansiriya J. Sci

N.S=No Signiflcant.

H.S:HighSignificant.
Py: Carbencillin
Do = Doxycycline

Vol.21,No2,2010

Oft = Ofloxacin
Pe: Pipercillin Fox = Cefoxitin

壼Before

瀬After

Table -1 : Statistical Analysis of the Antibacterial Effect of the Antibiotics Before
aTd After Adding Garlic Extract

潔淵思響8」蹴撫鷲勢蠍隠灘|:t肌F縄刷蹴胤虚8Ъttddmilarゎ cPx ttd Amp,レ∝d
spectrum antibiOtics,this was attributed tO similarity in the mechanism

ofactiOn ofgarlic and CPx.

ofgttЛ盤∬乱嶋肌lF雷棚
dttКnc∝ e>Qりぉrぬe effe∝
tiCS(Py,Fox,0&,Pc),aS showll in

Figure(1)that may be due tO differences in its side ofactiOn。

Thus,the use Ofgarlic fOr the treatinent ofinfectiOns inay be a s01ution

to the drug resistance problem。
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Figure… 1:Antibacterial Effect Ofthe Antibiotics BcfOre and Atter Adding Garlic

Extract
Py―CarbencHlin,Do‐ Doxycycline,Fox‐ cefoxitin,Ofx_ofloxacin, Pc_PipercilHn

Antibiotics Mean+SD P.Value
BefOre Aner

■ 22.40+5.59 23.00-110.37 P>0.05 NoS
Do 0+0 28.6017.73 P<0.01H.s
Fox 0 0
O伝 29。 60-卜 3.84 20。40+5。 41 P>0.05 NoS
Pe 15。40+8.71 13.00+6.78 P>0.05 NoS
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ABSTRACT
Obesity its one ofmainutrition diseasc caused by incrcase in the weight ofthe body

(inCrease in the fatty tissue stOrage under the skin,around organs,jOints in proportion to

muscle).

The airn ofcross sectional study is to assess the prevalence ofobesity among children under

flre years/in AL― Gemata kindergarten,AL¨ Totti area Baghdad/1raq in the periOd from the
rlrst ofoctOber 2008 to the ofend of〕 4arch 2009。

Thc results ofthe study revealed that the pcrcentagc offemale(37。 1%)iS higher more than of
male(33。 1%)in n0111la1/while in lowest percentage in femalc ofobese“%)be with Weight
assessment.The rcconllnendations ofthe study is by control ofweight by changing the life

stylc rnainly excrcisc practicing cxercise and health education about risk factors ofeating fatty

food.

INTRODUCTION
obesity is growing problem and an increasing public health concern in
the developed countries. [l]Even more worrying is the increasing
prevalence of obesity in developed countries. [2]Childhood obesity is
well-recognized problem all over the world. [3]obesity can cause other
medical problems in childhood adolescence and adulthood. [4]obesity
has become a global problem [5] and has emerged as the important
contributor to ill health displacing under nutrition [6] not only is
obesity prevalent in Europe and the Asia but it is also on the rise in
south east Asia where Japan and Chine a marked increase in North
Africa more than half the children in Morocco and Tunisia are over
weight or obesity and the Middle United Arab Emirates now recognizes
obesity as a major public health problem. [7] In the united States the
prevalence of over weight and obesity has increased dramatically
jumping from one of every four Americans two of every three. [8]The
goal of health people 2010 is to prevalence of obesity to no more 15
percent in adult and 5 percent in children and adolescents. Children and
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adolescentsalsoareconcernedaboutweightinstategrade_school
girls from various socioeconomi.- bu.kfrounds 28 to 40 percent

reported that theyimetimes dieteJ or *.I" revel of ten wonied being

fat. [9]

lt;J'ffi"iii1t$1J,1ffi.. or obesity amons a sampre or children

;i+'J illi'"',ffLe association berwe:li::"t, in children under five

;;.; and other socio demographic variables'

MATERIALS AND METHODS

The study *u, ,u.ied*t r.oln ,ir nrr, of october 2008 to the end of

March 2oog.ro,q.i-c.rnata kind;g;n. AL-Tabji area / Baghdad /

Iraq. Data collection was by " ;;Ai questionnaire designed by the

investigator. lt inctuaed inmni*ion about the demographic and

anthropom.tri, .iuru.t.rirti., oi'.t iior.n (gender, weight, height and

type of food) "J^;i;i; ;arenl: tr.*r "r 
edu-cation-familv history child

uatiua-nrtnber of child in family)' 
- 1^o,rrai.,.r.nrs stand:

Height *u, .uiJated from the anthropometric measurements standing

height *.urur.ii.rliicrvrs *.iffi equipment LTD, England)'The

child stood ,fro.ils with the n.Jl, uni Uu.f in contact with the vertical

column of the scale. weight ..;r;;.;.; was done by digitat weight

scale, (Seca, euriiafiul.BJfore each measurement the digital scale was

adjusted to ,.-, the patient ** ;;k; io take-off his or her shoes and

jackets U.fo""*t'igting' an!.the weight was taken to the nearest

haction of Kg (to thi closest 0'1 Kg)

BodymaSSind.,.(BryD*u,.ul-.ulatedasweight(kg)dividedby
height ,0,u,'o*iiJ$;{ ;;;;;J as the critEria for diagnosis of

overweight ".i^^"U.rii,. 
participants were. divided into 3 groups:

normal weight (BIvII < 2s ke;i[9"@tight (25 kdt'] s BMI < 30

ffi5;;ffi;i"o^ z 30 ks/m2)(8)'

RESLILTS AND DISCUSSION

Table -1 : Distribution of wei assessment accordin
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Table (l) shows higher percentage of normal BMI in female (37.1%)
comparing with (33.1%) in male while the lowest percentage of obese was in
female (4%)

｀
able

Table (2) show the percentage higher in first of Normal was (29,7%) but in the
lowest percentage in fifth of obese was (0%) .

Table : Distribution of weight assessment according the education level of fathers
E duc at ion I ev e I of father

Weight
assessment

Collage Secondary Primary Literature Total

Number oZ No. % No. % No. % No % No %
Normal 25 14.3 7 4 9 5.1 82 46.8 123 70.3
Over weight 9 5。 1 I 0.5 2 24 13。7 36 20.6

Obese I 0.5 0 0 3 1.7 12 6.8 16 9.1

Total 35 21.9 8 4.5 14 7.9 118 67.3 175 100

Table (3) show the percentages higher in illiterate of Normal (46.8) but in lowest
percentages in collage of obese (0.5%) and in secondary of over weight (0.5) .

Table-4:Di-4:]Distributi on of weight assessment according the education level of mothers
Education level of mother

Weight
assessment

Collage Secondary Primary Literature Total

Number %o No % No % No. % No % No %
Normal 16 9。 1 10 5。 7 5 2.9 92 52.5 123 70。 3

Over weisht 1 0。 5 1 0.5 3 1.7 31 17.7 36 20.6
Obese 3 1.7 2 0 0 6。2 16 9.1

Total 20 I 1.3 13 7.3 8 4.6 134 76.4 175 100

-2 : Distribution of weight assessment according the position of child in
Position of child in family

陛ψ′
assθss“θ″′

First Second Third Fo″rr乃 Fifth 7b′α′

Number oZ No. % No. % No. % No % No % No %
Normal 52 29.7 44 25.1 17 9。 7 5 2.8 5 2.8 123 70。 3
Over weight 16 9。 1 12 6.8 5 2.8 1 0.5 2 36 20.6
Obese 4 2.3 7 4 4 2.3 l 0。 5 0 0 16 9。 1

Total 72 41。 1 63 35.9 26 14.8 7 3.8 7 3.9 175 100
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i.-)ill
q tls-, &J,tr ( J$ ,flr N,N-4) N-2 d$ lr!-+-o.s s1$-2 +5ll sr<*tt1 _H.:sr i
Lls'ill 0#'n-, k-ii-iir . cr(III), Mn(ID, Fe(II) ColIi;,trti1tt) ,cu(II) zn(l) oursvi
- rr:...;i.,ll ,-i:ill i.iYll el;,^Jl ,-,-.. i;yt, i+Uf al+yt',t.i:-( l-rJf of,S. _*l ._*r'crl'i'Jl +Js i'i- c{-}+l.kl .'.J+Jdll drJ-ClJ i++lji*Jl iJ-r*ll ,-*l+ Jl a.lu:Vq:+ylr
ot*ll +$ll-r q+>ll d!i." qFJl d#!j+ (HyperChem-6) e.ur alrri..t-, g;lJf ,rAlf ,J lrJlr
0ilS 298-oJlF i+_,r+-9 LilJill ,it-tJ &J$li "o.,1l_.,1- ,-J*J py3 ilfJf ,.f.ii-ra dlliJ ,..t*liqr"
.9-+J, ;.r 6.u1,ii ii*ill it_rlt Ou+l qrsr'jE-JJisjyl ,e ill .+t* p,silse-u_:!"Jl ,:l,:*Jll sKl!
1,tsiL Ul.D i-LiJt ,cl 6^ l-$:iJtlr d.i 6.lsl^il pM3 ettstats.ir-.,-rl+_A: fjtjiAyl .._,;.t'i,-t*

.Lerl ds.i" rjFll u=*r-r;,jK.l 6r11j ,J+l .-* q#l+ tSJx Ol+il+lt+-qrJrJr+A-2

ABSTRACT
A new imine, 2-hydroxy-4-nitro phenyl 2-N(4-N,N dimethyl ) benzyliden and

its metal complexes with cr(II!, Mn(II), Fe (II),co(II),Ni(II),cu(ID and Zn(II) ions
, were synthesized and identified, their structural geometries were suggested by
using flame atomic absorption technique ,FT-IR and uv-vis spectroicopy , in
addition to magnetic susceptibility and conductivity measurements Structural
geometries of these compounds were also suggested in gas phase by using
theoretical treatments, using HyperChem-6 program through molecular mechanics
and semi-empirical calculations .The heat of formation(AHr') and binding energy
(AE6)for the free ligand and it's metal complexes were calculated by using pM3
method ,PM3 was used also to evaluate the vibration spectra of Schiff base and
compared with the theoretically calculated wave numbers with experimental values
by using 2-hydroxy-4-nitro aniline as authentic compound.The theoretically results
helped us to assign unambiguously the most diagnostic bands.

INTRODUCTION
Hydroxy aniline of immine compounds have been used as chelating

ligands in field of coordination chemistry [1] ,The schiff base are
important class of ligands due to their synthetic flexibility, their
selectivity and sensitivity towords the central metal atom, structural
similarities with natural biological substances and also due to presence
of imine group,which imports inelucidating the mechanism of
transformation and rasemination reaction in biological system 12-
4].Imine ligands have been extensively investigated as catalysts for a
number of organic redox reaction and electrochemical reduction
processes [5].Many transition elements have been extensively
investigated with regard to their potential quality as anticancer agent
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t6l. and other observations suggest-tfrat yn1-1^e,11-containing 
imine

lornoound, might be ;;iffif" for the development of new

chemotheraPeutics [7-9]'

MATERIALS AND METHODS

All chemicals u'"4 *t'Joil[" unurvtitur gra'de (A) and of highest

ouriw available'they ilffi-'tt"'otiutitr[l chloride(Aldrich)'

"ouaitrul 
chloride (Fr"ki;. ilk;t(rtlnitrate (Sigma),conper(il)chroride

(Aldrich), iron(lI)'hl""d;i;;;\;ii';uneun"itnft'toride 
(Aldrich)

)inc(It)acetate(erarictrlN'ri :it'"J;i' ;#ldehvde (Aldrich) and 2-

ivJr'o*V+-nitto- aniline (Aldrich)'

Svnthesis of the shiff base lieand(L)

Hot solution of r'r'ri :iffit/ benzaldehyde (0'14s'lmmol)was

mixed with t ot rotrtton oi i-iyarl*v-+-titro aniline(.' 1 59' lmmol) in

(75)ml of hot ethanol'The"r'e;iii;;;i.t; ** r;l under reflux for (5)

hours and the formed ."il;;;'; separaled.hv frltration 'purified

;;,^;*";iii,;r.,1:Tl".llt,;ffh",,'.',f #f,ffll!,*:l|:;
The lieht brown Produ

.*",ri. of the ligand is shown below'

ilO'"" NHr

N,N dinl eth y!benzョ ldebyle

o rN

OH
2-tyd rolY-a'nitro'tr ilioc

い
』
〓
一

１

副

Ｉ

li:〕ドー〈([:::)〉・―:=N‐“

`(:::])〉

―NO,

2'h vd rorv-'l-a itro phenvl 2-N (1-N'N -d im ethvl )betr zvlidetr

Svnthesis of the metal comnlexes
(0.285g,1mmofe) or it'l'-iigunO was dissolved in miniumum

amount of absolute .ttunoriio.iilio wr'ict' drops of aqueous solution

of sodium hvdroxide(1%;';;^;fitJ as--clalvst followed bv the

addition of (lmmolei 
"""f --ftCfz.+H2O' CuCl2'6H2O' and

Zn(CH:COO)z.2HzO *'lttn"^ ai'sotvta ln 
^ 

absolute ethanol'or

(0.i7g,2mmol) of the liffi*itf iirnrnoft) of C€lr '6Hzo 'CoCLz

.6H,o.Mncl2 4H2o ano tii'ti;:i;';ii;"' in ethanolic solution ' rhe

conients were stirred '"dt;';flff 
i;'"2 tttt' The solid metal chelates

precipitated, and coltected biiiro"ii*' *"tt'ed with diethyl ether and
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dried over anhydrous CaClz. Physical properties of these complexes are
listed in table(1).
Instruments

Metal analysis of the separated solid chelates (M contents) were
performed by using Shimadzu\ AA-670 atomic absorption flame
emission spectrophotometer. The electronic spectra were recorded in
ethanol using a shimadzu UV-Visible recording spectrophotometer(UV-
160). Infrared spectra were recorded on(FTIR-8400) fourier transform
infrared spectrophotometer (shimadzu) covering the range (4000-250)
crn'.The molar conductance of the solid complexes (10-3 M) in DMSO
at 250C was measured by using(WTW) conductometer.Magnetic
moments were determind using Farady method and carried out at 25 0C

on a Balance magnetic susceptibility model (Brukar Magent BM6).
Further more , melting points were measured via using Gallen
Kamp.F.B-60 melting point apparatus .

Theoretical treatment:
Hyper Chem-6 program is known for its qualrty ,flexibility and

easy of use , it offers ten semi- empirical methods [0,11].Some of them
have been devised specifically for the description of inorganic
chemistry as well ,and generally good for predicting molecular
geometry and energetics. They can be used for predicting vibration
modes and transition strucfures U l]. In the present work )

parameterization method 3(PM3) was used for the calculation of heat of
formation and binding energy for all metal complexes. PM3 is more
popular than other semi-empirical methods due to the availability of
algorithms and more accurate than with other methods.PM3/TM is an
extension of thePM3 method to include orbitals for use with transition
metals. It has parameterized primarily for organic molecules and
selected transition metals.

RESULT AND DISCUSSION
The Schiff base under study is confirmed by IR spectrum and the

results data of metal analyses (metal content) for the complexes with
molecular formula and melting points ,magnetic and conductivity
measrrnent are presented in Table (l). The result obtained are in a good
agreement with those calculated for suggested formula .

Infrared spectroscopic study.
The spectrum of the free ligand showed astrong band appeared at

about l666,which underwent to wards lower frequencies about (1600-
1650)cm-tin the complexes ,This band was attributed to the (C:N)
stretching vibration ll2,l3), also a weak band showed at 632cm -
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2C2H50H

Q

R=CuHnN(CH3)2

Manganese Complexe(Mnl)
Magnetic studies showed that the ground term of the

manganese (II) ion is sextet. The only sexted term of the d5
configuration in octahedral stereochemistry is the 6,{19 .the transitions
of the spectrum are assigned as from the 6,.{19 ground term to the
equartet excited terms[24]. The electronic spectrum of the
Mn(Il)complex indica_ting by appearing the bands in the rangel5651-
16866 cm-' due,to uy'.rg--.uTrgiool 

t,u , 
6A,g-aTzglno; 1,ry , anduA,gtoArg*aEg(acx,sl, 1o ue,g-'i,g,n 
ro,-,rurriiioo' respectively,

indicating octahedral geometry (25) for this complex. In the present
investigation the observed magnetic moment value for Mn (II) complex
is (5.25)BM,wich is well within the range expected for oh geometry
around the central metal ion 125,261. The conductivity measurement for
this complex showed to be non electrolyte , The suggested structure of
this compound may be proposed .

.c2H5oIr

R=C6H4N(CⅡ 3)2
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Iron ComPIexe(FeL)
The spectrum of Fe.(il) complex'.showed absorption peak at

(34988)crrrand (22340)c;'r *'"'"-*i'iUta to the transition LMCT and

'T,n-,'Eg respectively[ I 9,)Zl' fnttt transitions were characterized to

J:-";*".il:fi"*""'itlJil' Or) ion 'The value of magnetic nroment was

(4.6)BM 'which 'on""iJ";; 
^;;;;;;t 

Ue'iol 'conductivitv

measurement ,ulu" confi'ted the non ionic structure 'Depending on

this finding results ,the i;[t*i;; structural of this complex may be

proposed.
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Nickel Complexe (NiL)
Electronic spectrum of Ni(ID complex in the present

investingation exhibited three bands in the region lll35,l9200 and
232lOcm-'These bands are assigned due to3Argl3Tzg (,r) , 

tArg---r1,,
(v2)t and 'Arg*'T,Be) (v:) transition ,.rp..t-irr.ly .These transition
suggested octahedral geometry for Ni (II) complex l3l,32l .The
magnetic moment measurement show to be high spin with (31.32) BM
and the conductivity measurement showed non ionic compound. The
most propobale structural of this complex is octahedral as shown below

.c2HsoH

R=C6HaN(CHj2

Cupper Complexe(Cul)

, The spectrum of Cu (II) complex ,showed a broad band at 16229
cm-' .The observed broad band in the present Cu(II) complex can be
assigned to the envelope of 2B1g---2Eg and 'Brg-'Erg,transition in
distorded octahedral geometry . The electronic spectra coupled with
magnetic moment (1.83)BM. Indicate oh geometric around Cu (II)
complex l33,34l ,conductivity measurement showed that the complex
was non ionic . Considering these data and comparison with a large
number of published works 135,221, let to proposal of the following
dimeric structure.

.c2Hs0H

R=C6H`N(CH3)2
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were catculated by using u "*'-ttnpititlf lltfroj PM3' The results
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-pitttnt*.in 

.(table 
-4)' and the

comparison with ,i-r.'.*p.rimental 
'ualu., indicate a some deviation'

These deviation may be due to the harmonic oscillator approximation

and lack of electrJi conelation. rt *ut reported[36] that frequencies

coupled with il;t;- Fock rfteory (IfT)- approximation and a

quantumharmonicoscillatorupp,o*i,nutiontendtobel0%toohigh.

Electrostatic Potential (E'P)'

The electrostatic potential has been used to give a simple

representation of more important i.J"ttt of molecular[37] reactivity

.Therefore, it has bttn calculatJ aJ plotted' as 2D contour for

molecule of free ligand , and f'g-i:l iff"ttlfd lo contour map' The

results of calculati-o-n showed th* 1ir" LUMO of transition metal ion

prefertoreact*i,t..t,.HoMoofnitrogenatomazomethainofSchiff
tase and oxygen of phenolic group [38]'

'"ti1#3r1f.""fi}io;oouo,. structures of metal complexes with

Schiff base have U..n'calculateJio "utttt 
the most probable model

building stable structure' These th;p;t fig 
-(4 ) shows the calculated

optima geometries for (L) and its metal complexes '
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Table -1:Physical properties of the ligand and its metal complexes

d: decompose

Table -3: Conformation energetic in (KJ.Mol'l) for imines and its metal complexes.

*: Experimental frequency
**: Theoratical frequency
***: Error o/o due to main difference in the experimental measurements and theoretical treatments of
vibrational spectrum

Comp color m-poc ｎ

％

Metal content

foundFcal_ヽ% ド♂
B Dq β ば

闘
Suggestedmolecular fomula

L Llgnt

brOwn
196198 Cs1H13\O3

CrL bro、■ 117‐ 119d 474.06 1534.3 3.35 [Cr2L4C12],C2HsOH

皿ヽ pink 260‐ 262 8.40

(7.77)
ⅣhL2(H2(》

=13C.Iも
OH

FeL

０‥ｉｖｅ．］
123‐ 125d 62 11.88

1134)
lFQL2●204C1213C2跳 OH

CoL
"enlsh‐blue

280‐ 282 S.4S

(7.78)

6853 0607 〔CoL,cH・ 0),].1%C,Iも OH

NiL Vellow 148‐ 150 9.14

(872〕

5276 0509 lヽL2o201C:島 OH

CuL

颯赫
122‐ 124 64 1301

(1221)

20 l S3 [Cu2L2●202Ci1 6QH,OH

ZnLI

呻』
253‐ 255 80 12.13

(1224)
に蝶

“

=0(OACD1 2C=跳
OH

'able -2:The most diagnostic FTIR bonds of the ligand and its
Comp. vC=N vC-Op6"no. vAr‐N vN02 vM‐N vM‐0 vM‐

X
Others
bands

L 1666 1288 1373 542
CrL 1640 1296 1395 542 509. 408 308 3317.34
MnL 1620 1296 1373 542 447 401 3317.34
FeL 1612 1300 1373 542 520 470 3379
CoL 1642 1303 1373 542 495 3201
NiL 1650 1300 1373 542 509 450 3548
CuL 1650 1296 1373 542 516 443 405
ZnL 1600 1308 1373 1542 502 460 OAC 1481

C2H50H3317

Conformation
PM3

△ Hr° 俎 b

Startins material 158.1553090 ‐1584.4736910

L 14.9563754 ‐3847.6006246
CrL ‐185.110804 ‐8201.2460804
MnL ‐284.0661238 -8779.4081238

FeL ‐868。9573769 ‐9401.4993769
CoL ‐452.8511630 ‐9128.9111630
NiL ‐96.5814563 -4719.1734563

CuL ‐145.2935623 ‐8196.529623
ZnL ‐976.2346802 ‐9687.753216

Table -4: Comparison of experimental and theoretical vibrational frequencies for the starting material
and

COMP. vNH2 vC=N vN02 vC‐0 vAr‐N

Starting mat.

(3465)*

(3497)**
(‐0.92)***

(1545)+

(1557)**

(‐0.77)***

(1290)*

(1285)**
rO.38ヽ ■十*

Ligand
(1666)十

(1690)**

(-0.01)***

(1542)*

(1602)**
(‐3.80)ホ
**

(1288)*

(1290)**
(‐ 0.15)ホ
**

(1373)*

(1382)ホ
十

r‐ 0.65ヽ ***
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HOMO and LOUM0 0fLigand

Electrostatic Potential of Starting

Material

Electrostatic Potential of Ligand

“
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Aヽ

‐12.60854 ev
_19.39834 ev

Fig-3:HOMC),LUMO鑑
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ial and Ligand.
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Svnthesis,stnrcturalstudyandTheorticalTreatmentofNewSomeMetalComplexeswith2.
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A-,-)i.ll
orA icliS glj rqt'.ull f "+ ,Ji.i sjll i-lJl crUJS^llJ ul-Jl i+^S ,JJi: ,_r>,1 JjXll ,",. .

i--lJl LIJJ qrlLll .''-itl sr"lS cllrJ .iJ.lJlJ il-l*Jl LlJl 0" d! i*li i.L-i jls _rrNff
d$. j1*. rlsi-tr 4 t s, .;41+Jr cDB dF Lri*tl ;)r.ill oti jtS.Jl y a;_j+: gl;t i.",.J
.rl*ll Jll.ll dj_r dlS-r dJl iFJ*Jl i-lJlJ r+-r -lt! dF # .-,*q ..!- .qri+ijlt .*Uf *S:
k+J-': d,A-J -fl$l r-r ir.^ilt gljlYl -;ixl ii-!-Jl L(j=l*J dJl F= 0l rr$ll eitij cr ,e!tJ

-: uJldl*J.,:llder
Mercury ) Sumer > Gauloises > Aspen > Pine

cJS i-tiJt 6.iUl lrc, g i- rrr. . Jl 65lJl , 
, 
,lr 1 oi 6r=t_e ej dJt _,,ttil 6Ur .F ,6Ut t_ ,*

.CUtt"J. # &)3r 0$.! I +Ll,'r- , ( Aspen ): ( pine ) ytS-,1.

ABSTRACT
Filter is destined to reduce the quantity of smoke and specified components

which fall in smoker's body. The smoke removal efficiency is affected by the
surface area and porosity of the filter fibers. Therefore, the present work is devoted
to study the porosity of five brands of cigarettes with cellulose acetate filters. These
are tested using an accurate instrument of Mercury intrusion porosimeter and the
porosity parameters measured are pore diameter, pore volume, pore area, and pore
size distribution.

The results showed that the pore volume and pore area of the five filters of
cigarette can be arranged according to the following order:
Mercury > Sumer > Gauloises > Aspen > Pine
The pore size distribution obtained had only one maximum for all samples except
for samples of Pine and Aspen which showed two and three maximum respectively.
Key words: Porosity, cigarette Filter, Mercury Porosimeter, pore area, pore size
Distribution

INTRODUCTION
In the early 1950's, the manufactures introduced the

filtered cigarettes broadly following a spate of speculative
announcements from doctors and researchers concerning a
possible link between lung diseases and smoking, and by the
1960's, they dominated the market (1).Today, filtered
cigarettes represented the majority of the market.

A filter has the purpose of reducing the amount of smoke,
tar, nicotine, and fine particles inhaled during the combustion
of a cigarette. In the "Light" cigarettes the filter is perforated
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material (13), nano fiber materials (14), Iraqi natural silica
(15), certain Iraqi clays (16) , and pharmaceutical tablets (17).

In the present research, the porosity of some cigarette
filters available in Baghdad market have been characterized.
The measurements were performed using a fairly accurate and
reliable instrument of mercury intrusion porosimeter.

MATERIALS AND METHODS
Five leading cigarettes varieties available for sale in Baghdad

were identified. The packs of cigarettes were purchased in June 2oo9
and the specification of these variety were listed in table (l).

Tablc

* Specification was get from cigarbox

Smoke yields of cigarettes are also dependent on physical parameters,
such as, length of cigarette and filter and circumference of the cigareffe
and filter (18). The cigarettes used in this work have the following
construction properties listed in table (2).

Table -2: The construction ies of filtered used.

* Five cigarette filters weighted in analytical balance.

The measurements of porosity parameters were made using mercury
porosimeter, model "poresize 9320', obtained from micromeritics,
USA. This instrument characterizethe pores ranging from 0.006 mm to
360 mm and capable of generating pressures ranging from 0 to 30.000
psi. The mercury porosimeter is a device which is capable of measuring

The ification o used in this research
Name Company Weieht of tarl me Weieht ofNicotine /me
Sumer Iraqi Company of Tobacco

and Cisarette
12 0.8

Pine KT and G/Korea 0.4
Aspen JTI Macdonald Corp/

Germany
12 0.8

Gauloises SEITA FRANCE/
European Union

4 0.4

Mercury I.ToC(H.K.J)

Mercury Cigarette and

Trading Corp.L.T.D.U.S.A
12 0.8

Name Cigarette
Lensth/ cm

Cigarefte
Diameter/ cm

Filter
Lensth/cm

Filter*

Weight/g
Fllter

Densitv(″ cm3)
Sumer 8.45 0.80 2.00 0. 267 0.1261
Pine 8.30 0.80 2.35 0。 336 0.1132

Aspen 8.30 0.75 2.10 0. 0.1224
Gauloises 8.30 0.80 2.70 0. 371 0.1011
Mercury 8.30 0.75 2.00 0. 026 0.1162
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simultaneously both the pressure and the volume of the mercury taken

up by the pores. The rn"utut"rntnit was carried out as follows (15-17):-

"t "i;; l,""itg or nrtet *ut separated from the remaining filter

*ur".iui ;;;;T:/ pt"" filt"t mate'ial was used for analvsis' The filter

;;i;;;il;'"iuLin"a was weighted using an analytical balance and

dried in vacuum oven at ltio .cl"ore.night. After drying process, the

soecimen was transferred to tire low pressure- champer Td-tl':
H#;#prol."a.o-u"otatically recording the pressure (in P'si )

;;d tntrutil ieading tin pFl (rr: iico farad)' The same procedure

*it.'.tttpi"V"d after-the sample was transferred to the high pressure

.fr*r.i"tlifi"auration time of the experiment lasted about 5 hours'

RESULTS AND DISCUSSION

The filter density was calculated from observed filter weight'

tengttr-,- anJ aiameter. The results obtained (Table 2) indicate that the

f,f-i3t i..tiay ofvarious brands cigarette follow the sequence:

Sumer > Aspen > Mercury > Pine >Cauloises

The filter of high densiry'slowing the how.of smoke through the flltl'
This results in a higher ,.t"ntioriof pu.ticulate matter by filter tip.(19)'

Moreover, the smoke utfotry is seen to decrease with increased in the

diameter.
The porosity or pore system of a porous solb;nt material can be

characterized in many iftt'"nt *uyt' Tht most important physical

methods are (20-22): iercury intrusion^ .porosimetry' 
Helium

measurements, and Gas adsorption (Nz, Ar, co). Mercury porosimeter

;;il;;it often gives valuable information conceming the macro-

;;;t"+"r.s of irbent and hence very well may be used for quality

tests of sorbent ,u.pr"r. rn the measurement; the porous material 
.is

immersed in a non-*etting fiquia will cause it to penetrate-i1tg tfe

;;;;iil."lid until tq'fiiu'i" against the surface tension (v) in the

smaller and smaller ;; it attaTned' The respective mechanical

.qrrfrilfr.1""aition leads to the so-called Washbum equation tbr the

limiting pore diameter 1O; lnto which mercury at pressure (P) can

;;;;'ut.', D:-4cos o/P
Where O is the contaci- angle between the mercury menis-cus- and the

p"i"'*af . ifr. practicai uufL of tf it parameter is 140"'while the value

of (y ) for mercury rs 480 dynes/ct' Ptttt"tt and intrusion volume

were measured with better than O '25oh accuracy' Typical data obtained

on nr*, of sumer cigarette were tabulated in table (3), which are show a

p"* .ir. Oft"itutioi data form and pore area distribution data form'
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Table -3 :- Pore volume and pore area distribution data for Sumer cigarette filter

ｈ̈
PCn Si2●

』咄
ｈ
Ｒ

Cmuleth'r
Inirrior

CcmuL由■
Po"t・dnme
疇 一̈
闘

¨

¨

疇

Ｌ

Ｒ 一̈
即

It●llllettal

L"● n3
m2/8

Cuunhtirc
Pon rrce

orlj

150650 6565

0■0427 2Ю 0 90_39 000019
38464 008978 48208 000745 000780
2S247 5,7, 047025 555 03762 32.57 004619 005774
21021 036591 24_104 00607 0138ア 6

，
一 123205 039586 20_03ア 00T88
17899 49S9 1,316'0 008465 18542 00183 01S405

4980 549 :、32140 00077 000182 031355

15065 4977 132696 165 OЮ0256 000067

1434S 133291 230 OЮ0598 000163 036176

13695 1965 564 133722 129 000428 03816S

4964 555 1_33807 13_35 000085 13542 000025

4 23■2 2Ю0241

10'9 ■006 25_23 215716 570 015400 03172 19423

40_02 216058 20,1_5 0_003415 00864 0_15Sl 54.6823

0_0339 210,ツ ソ 0009410 0042, 0_3782 202519

002337 39_S0 25■9 217939 65325 000940 00277 13588 315054

0_01939 25_52 ■18196 OЮ0257 00120 04848 411632

0_01,3, 973 218538 98565 OЮ0342 07459 476637

11640 969 60 21S880 0016■ 0_3337 533_560

001■ 44 218960 120775 000080 OЮ l■9 02179 S35142

001375 39■9 2580 220590 128295 001630 OЮ l14 46274 626232

0_01279 25,1 221530 136365 OЮ0940 668418

2、21700 1447 0001695 0249 05429 710122

14777 0_01223 3933 2596 2■ 1958 14,995 OЮ0253 01122 03449 726837

Converting intrusion meter readings to pore volumes requires, first,
calculating cumulative changes in capacitance (initial value taken as

zero). These changes in capacitance are then multiplied by the
conversion factor (penetometer constant) supplied for the penetometer
and a units conversion factor to give the cumulative pore volume.
Cumulative pore volumes per gram of sample are obtained by dividing
by the weight of the sample.

The total pore surface area obtained by assuming that all the pores

are cylindrical capillaries. Then the pore surface are (A) for each

diameter increment is simply related to incremental pore volume (v) and

the average pore diameter (D) bl:quation:
a,- 4YlD

The cumulative surface area for each point is the sum of these for all
preceding points.

The results obtained on the five filters are summarized in Table
(4), in which the experimental values of pore volume, pore area, the

most abundant pore diameter, and median pore diameter of the five
different filtered cigarettes have been tabulated. The value of D on the

distribution curves colresponding to the morimum value of AV/ AD is
called the most abundant pore diameter, while median pore diameter is

the pore diameter at which 50% of the total intruded volume of mercury

is intruded into the sample.
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Table-4:Theporosityparametersofthedifferentfilters

Sample Pore volume
cclg

Pore area

m2 lg
Median pore

diameter / pm
Most abundant Pore

diameter / Pm

Sumer 2.21958 726.837 20.087 0。014

Pine 0.03433 10.998 0.019 0.013

Aspen 1.59137 485.684 40.200 0,016

Gauloises 2.14132 685.222 30.130 0.013

Mercury 3.45382 1103.460 22.500 0.013

The results of table (4) show that the pore volume and pore area of the

five filters of cigarette in an order that may be arranged in sequence:

Mercury > Sumer > Gauloises > Aspen > Pine

This suggest that filtir of Mercury can be reduced the quantity of tar

and nicoiine in the inhaled smoke larger than the others, and the

sequence can be alTanged as above.

Th. por. size distribution as determined were 0.0l2pm to 226 pm,

o.olzpm to 150 pm,0.012 F,m to 150 pm,0.013 pm to 226pm,and
0.012 pm to 2.9 pm for the filters of Mercury, sumer, Gauloises,

Aspen, and Pine cigarettes respectively.

Using IUPAC definitions of pore size (23), we have a mesopore

volume of 0.059, 0.051, 0.049, 0.039, and 0.027 ccl g for filters of

Sumer, Mercury, Gauloises, Aspen, and Pine cigarettes respectively,

while the macropore volume were 3.403,2.161,2.092,1.552, and 0'007

ccl g for Meicury, Sumer, Gauloises, Aspen, and Pine cigareffes

respJctively. The results show that most of the pore volume is assigned

to macropores except on the sample of Pine. In contrary, the results

show thai the por. ut.u is assigned to mesopores. The narrow range of
pore size distribution is indicated on filter of Pine cigarette , while the

*id.t range is indicating on filters of Mercury and Aspen, suggesting

that the alsorption propirties of the filter of Mercury and Aspen has

higher adsorpiion .ifi.i.n.y for volatile organic compounds than the

filter of Pine.
The mercury porosimeter measurements yield a cumulative pore

volume starting ut tt. widest pores. From these data a pore size

distribution can be derived by plotting the increase in pore volume with

each smaller pore diameter (AV/ AD ) that becomes accessible. The

pore size distiibution obtained (figs.l - 5 ) had only one maximum for

all samples except for samples of Pine and Aspine which showed two

and three maximum respectively. Also, the maximum of pore size

distribution were shifted to smaller values on samples of Mercury,

Sumer, and Gauloises cigareffes. In addition, although the pore size

distribution had about a similar shape, the intensities of the curves were

different.
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Fig -1: Pore volume distribution over pore diameter for Sumer cigarette filter
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Fig -2: Pore volume distribution over pore diameter for pine cigarette filter
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Fig -3: Pore volume distribution over pore diameter for Aspen cigarette filter
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Fig -4: Pore volume distribution over pore diameter for Gauloises Cigarette filter
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porosity Measurements of cellulose Acetate Filters for some Brands of cigarette Using Mercury

Porosimeter Sameer and Inaam
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Fig‐5:Pore V01ume diStribution over pore diameter for MerCury C)igarette fliter

50-

４０
ａマ
ン
「

打
　
・０１

In conclusion, we can summarize the followings:-

i- itr. frf,er iensity of various brands cigarette follows the sequence:

Sumer > Aspen > Mercury > Pine >: Gauloises

2 - Thepore volume and pore area oi the five filters of cigarette in an

order that may be arranged in sequence:

Mercury isurntt >Gauloises > Aspen > Pine

3 _ Most of the ioil ,orrme is assigned to macropores except on the

sample of Pine, while most of the pore area is assigned to mesopores'

4.Theporesizedistributionobtainedshowedonlyonemaximumfor
all sample, .r..piio, samples of pine and Aspine which showed two

and three ma><imum resPectivelY'
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ABSTRACT
The aim of the present work is synthesis of new phenoxathiin derivatives.
The 2,8-disulfon amide phenoxathiin was achieved by the reaction of
phenoxathiin(l) with chlorosulfonic acid to give the 2,8-(disulfonyl chloride)
phenoxathiin (2).The reaction of (2) with different aromatic amines yielded the 2,8-
disulfonamide phenoxathiin(3- I 2) .

The reaction of 2,8-disulfonylchloride phenoxathiin(2) with sodium azide to gave
2,8-(di sulfonyl azide) phenoxathiin (13).Condensation of compound(l3) with
triphenyl phosphite,triphenyl phosphine and diphenyl methyl phosphine gave the
2,8-(di sulfonyl phosphine imine) phenoxathiin (14-16).4,ll proposed structures
were supported by UV-visible and FT-IR spectroscopic data.The biological activity
for some of the prepered compounds were evaluated.

INTRODUCTION
Phenoxathiin is given as the preferred name by Patterson and Capell (l),
and will be used in this paper. The method of preparation of
phenoxathiin have been used most widely encountered is the reaction
between diphenyl ether and sulfur in the presence of anhydrous
aluminum chloride (2,3),large number of uses have been proposed for
phenoxathiin and some of it's derivatives. recently addition of
phenoxthiin cation radial to acyclic alkene in aceto nitrile (MeCN)
solution occurred stereo specifically to form bis(10-
phenoxthiiniumyl)alkane adducts (4).phenoxthiin derivatives have
recently gained affention owing to their fluorescent (5). Ionescu S. and
popovici D (6) studied the emission properties of 2-phenoxathiinyl-1,5-
phenyloxazole and 5-phenoxathiinyl-2-phenyloxazole derivatives by
measuring the absorption and emission spectra of the derivatives above
in cyclo hexane and methanol and discussed the results. A.A.Aly and
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AAFo was取  (7)from Egypt described that[6‐ (phenOXthiin2‐
yl)‐

鷺't:思器∬鵠 :ぷ1_鶏糠:IPぶ蹴結t盟

艦聰PFimlおお撃2∬
狙d・ Pdyamu∝ 宙ぬinh∝C■
wcre readily prepared by the poly

condensations of phenoxth五 n diamines with aromatic diamine with new

dilnensional ■lMR spectroscOpy. 1

酬譜留群彎『電器欄発i酬‖棚禍織梅sulir rcduct市e chcavage,This spe

, atter hydrolysis with(3M)hydrOChloric acid , the corrcsponding
compound

Smith,siegler,and Munger(12,13)found that phenoxathiinwas

outstanding 
-in 

i-ntial toxicity against coding - moth larvae.Smith and

Moll stateihat alkyl phenoxathiin S and their halogen derivatives can be

used as modifiirs in plastic compositions, as intermediates'as

antioxidants and as rubber and gum inhibitors (14,15)'

MATERIAL AND METHODS
lnstruments

Melting points were recorded using (Gallen Kamp) m'p' appaxatus

and are 
- 

uncorrected IR specha (KBr disk) were recorded on

(SHIMADZU) FT-IR-8400 and pye- unicam SP3-300

ipectrophotometer by University of Baghdad, College of science,

itremistry Dept. and University of Al- Nahrain, College of science,

Chemistry Dipt. UVspectra were recorded on UV-visible

spectropliotomeier (SHIMADZU) UV-160A.were performed by

Unirerilty of Baghdad, Collage of Science, Chemistry Dept. Thin Layer

chromatography was performed on aluminum sheets precoated with

silica-gel F254.

Chemicals
All chemical used were supplied from BDH, Merck, Fluka and were

used without further Purification.
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General procedure for the preparation of compounds
L-Phenoxathiin (1)

A mixture of of phenyl ether (377.2 g.2.2 moles), (51.2 g. 8 grams
atoms) of sulfur (flowers) and (1029. 0.76 moles) of anhydrous
aluminum chloride the reaction mixture was heated on the steam bath
for 4hr. Then mixture was poured slowly, with strring, into a 4-L beaker
half filled with ice to which 50 mL of concentrated hydrochloride acid
was added. After the two layers are separated the water layer was
discarded and the phenyl ether-phenoxathiin layer dried overnight with
calcium chloride. This mixture was then distilled at 5 mm/Flg. After the
removal of the phenyl ether the fraction boiling at 140-160"c/ 5 mm.,
practically all of which came over at l5o-152'C is collected as
phenoxathiin. Crystallized from methanol melted at 56-57'C. yield 140
g. (87%).

2- 2,8- (disulfonyl chloride) phenoxathiin (2)
Phenoxathiin(2 g, 0.01 mole) was added in portions to 40 mL cold

chloro sulfonic acid.The mixture was heated and maintained 70-80'c
for 7 hrs. the reaction mixture was poured onto ice-water and the soild
product was filtered and recrystallized from chloroform m. p. (140-
142 C) yield 24% .

3- 2,8- (disulfonyl amides) phenoxathiin (3-12)
2,8- (disulfonyl chloride) phenoxathiin (0.005 mole) and (0.0lmole)

of primary aromatic amines were dissolved in 25 mL of anhydrous
ethylene chloride;2.s mL of triethylamine was added . After refluxing
for ten hours, it was filtered to remove the precipitated
triethylammonium chloride.The filterate was concentrated by
distillation of the solvent, upon concentration the solid product
separated out and recrystilized from ethanol- water. Table (l) represents
the physical data and percent yield of compounds (3-12).

4- 2,8-(disulfonyl azide) phenoxathiin (13)
2,8- (disulfonyl chloride) phenoxathiin(3.97 g,0.01 mole) was added

in portion to a suspension of sodium azide (1.3 g ,0.02 mole) in dry
acetone (100 mL). The mixture was sttirred at room temperature for 24
hrs, A white solid was formed, the solid of NaCl and excess of NaN3
were filtered off and the solvent was distilled a White solid
obtained,recrystallized from methanol m. p. (188-189'C ) yield (65
%),IR spectra showed azide stretching frequency at2ll} cm-'.
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5- 2,8-(disulfonyl phosphine imines)phenoxathiin (14-16)

To a solution "f 
ttipht;;ifi;sfrrine I triprrenyl phosphite i diphenyl

methyl phosphine (0.05 rnifti in i mL dry tther was added' a solution

;;;,i- i;i;;k"nvl azide) pr"no*utr'iin 1ro'.zo g'o;ozs mole) in 5 mL of

dry THF. complex ** ';;;; f"'-ed which then decomposed with

evolution of nitrogen, on tiunaing over night in the refrigerater ' the

;;il;;-6;it.o i.v,turtt whicli recrystallized from dioxane'Table

i;;"';;ilfi; the phvsical data and percent vield of prepared

compounds (14-16).

Microbiological Estimation';;ffi;th" 
mi.,ouioiogical effects of the prepared compounds

"o*;;;;; 
to the wells asiay, there were .two 

species of lacjeria,
;.;i;i;-il coli and staphvlococcus aurous' These species were isolated

and classified by the UiotJchnology for postgraduate institute' Baghdad

UniversitY.

Well plate assaY (16)

The solution of the prepared compounds in- a suitable solvents and

*.i" .ppii.a ro ttte seteciJJ agut "diut 
that.has been inoculated with

,riiuUf.',.u culture. The antiriicrobial agent diffuses in an over-colony

"ir-J 
.ounO the wells of application' the radiat growth of the colony^

was recorded on the comp-dtion of incubation and mean diameters of

the zones of inhibition were recorded to represent the degree of the

antimicrobial agent.

RESULT AND DISCUSSION

Phenoxathiin was obiained from diphenyl 
-ether 

and sulfur in the

presence of alaminum chioride' IR spectrum of-phenoxathiin showed a

stretching band at lOoo't'iiot aromatic (C-H)' 1590 crn-r and 1560

;i;;il.J to the aromatic system (17'18) ' u'v'spectrum showed

two UanOil, ^* at234nm and 291 nm due to (n-n )'

The next step was chlorosulfonation of phenoxathiin to the

.".*p"tamg ),t- 1 Oisutfonyl chloride ) phenoxathiin IR spectrum

;;;;;i a chalracieristic uuna ut 3040,3020 cmr aromatic. (C-H)' 1570 '
l'oiol-riuii;.i?Gal il;o other bands at l3e0 cmr and 1130 cm-

t which are assigned to it" *yrnt"tric and symmetric shetching bands

of iO, g.oup. T-he U.V' spectrum of compound (2) revealed two bands

)" ^ at 237 nm and 299 nm due to (z-n )'
iirJf utt step, when 2,8-(disulfonyl chloride)phenoxathiin(2) was

condensed with differeni aromatic amines' ilgave the 2'8-(disulfonyl

amide) Phenoxathiin (3- 1 2)'
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OBr
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(7)

02】

く亘〉
(10)

NO

12

compound (3) were prepered from p-chloro anilinee and 2,g-(di
sulfonyl chloride) were dissolved in anhydrous ethylene chloiide ,triethyl amine. The reaction mixture was reflux foi l0hrs. it gave
compound (3). FT-IR spectrum showed stretching band at 3237 7m-l
c$p of sulfonamide , 3078, 3060 cm-t a.omatic 1c-u), l5g5 , 1467
cm-r 1c:c) , two other bands at r34g, t tzi .-:r *iri.t are assigned to

lh..^"-rl*Tetric and symmetric stretching bands of soz group , liT l cm-
' (c-N) of aromatic amine and 727 cm-' 1c-cl) . u.v spectrum showed
an absorption l. ru* ot 248 nm and294 nm due to (n-ru-). 

-

compound (4) was prepared as described above using p-toludine. FT-IR
spectrum showed stretching band at 3240 cm-, g.IH ) of sulfonamide ,
3070,3050 cm-r aromatic (c-H ),2935 ,2g3s crn-l which are assigned
to the asymmetric and symmetric stretching band of aliphatic (c-rt ) ,
1575 ,1460 cm-r (c:c) , r*o other bands it t37s, r rg0 ;;-i *irl.r, *.
assigned to the asymmetric and symmetric stretching bands of Soz
group ,1271cm-' (c-N) of aromatic amine and g60 cm-l out of plane
bending p- substituted. u.v spectrum showed an absorption l, *u*it 24g
nm and 294 nm due to (n-n-).
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n duc to(■‐π
3)

.1lmttat248n■land 289 nm dueto

&1)Ъund(8)was preparcd as deSCribcd abOVC using o‐
HydroXy
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Compound(10)Was prepared as described abOve using o‐ Nitro aniline。
FT―IR spectrum showed stretching band at 3230 cm‐ 1 

岬 )Of
sulfonamide,3090,3070 cm‐ l aromatic(C― H),1600,1480cm‐ 1

(C=C),1386,H25 cm‐ l which are assigned tO the asymmetric and

WttSW憲 蹴 電 i」ef驚
軍 熱 損 駆 榊 i

辮 簾 蹴 器 Ⅷ

ぷ 甘 躍 1洋 ぁ r∝
mm ShOWed

an absorption λ max at 248 nnl and 21
CompOund(11)Was prepared as described abOve using ln…

anisidine。
FT…IR spectrum showed stretching band at 3240cm‐ l KNH )Of
sulfonamide, 3080,3030 cm‐ l aromatic(c‐H),2940,2820 cm‐ 1

器忠iyl錯鶴『,揚∫wttL爆∬Tttl謂棚fI
y婦:1規鮮17鍔批鳳ittil獅棚椰1温殺
盟I雪,tlDi132:IF11「 Ili』ld::乱

metriC Stretching bands Of(C‐ C)‐C)

拙鵠糊犠lλ:許請雀盤:帥
占fWi胤帯)i"dmm

pyridine.                      ICrlbed above uslng O‐
amlno

FT―IR spectrum  showed stretching band at 3220 cm‐1(NH)Of
sulfonamide,3085,3006 cm‐ l arOmatic(c…H),1575,1450 cm‐ 1

部 楓 稔 i鰤 鮮 儀
譜 黒 ∬ 鮮 洲 紺 1〃

Thet`:11(1:I:III::i;子』』L:l「ll`1:11°
Spectrum shOWed an absorptiOn λ
iathiin(13)were obtained from the

reactiOn of 2,8‐ (di sulfonyl ch10ride)phenoxath五n (2)with sodium

選
州吉:朧盤場;w鰍糧思

a well tteined absOり bn江鳩ax
ng to 10ng chain by azide group.

叫S∝DThゴ鉢∝D割 3

The last step, when 2,8-(disulfonyl azide)phenoxathiin (13) was
reacted with triphenyl phosphite , triphenyiphosphine and diphenyl
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methyl phosphine , at room temperature"A moderate reaction concerned

with evolution of nitrogen;;;;'*t the imino phosphorus (14-16)

via intermediate comPlexes'

The FT-IR spectrum of compound (14) showed 
-stretching 

two bands at

1386 cmt and ll35 
"rn-' 

au'" to Sdz with appearance of three bands at

ii|] ..', i,iri'..-i *o i60 .r-' (N:P) Phosphine imine group'two

bands appeare d at 1295, lbli ;t ip-o-'cl characteristic bands' U'V'

soectrum of compound trciti";o tLee bands at r"'y-2?8 Y T1191
:ffiffi;.;il'"4i" "onj'gut"a 

double bond OI:P) with aromatrc

ring which showed a red shift' /^ph-\ D $ ,tln-.":k":thlY>ilv;r
FTJR spectrum of compound (fi) showed. stretching two bands at

1388 cm-r and 1176 ."f ' ;;i;; *'iO U" attributed.to So2 sroup (asym

and svm )' the spectmm "i;;;;;J 
a characteristic aromatic at3064 '

3047 cm-t (c-H), 1s81 ,"i;i,';;(c=cl anattrree bands appeared at

1089. 1153 cmr "na 
z+i' trn:i )ut io (N=P)'U'V' spectrum -of

.Xiifu',iJi,ri1,n":*:X1;lUf,';*:SHfl ?"HffiJ:,g;!,
,H;T,,:rliH,T,,f(:1ili,*:';6il;i;t $ *z assigned to the

asymmetric unA ty*"t'i"-'t"tching.bands 9,f i'-'lh"ttt 
(C-H)' the two

bands stretching sharp ^i1lzl ' 
1168 

"t''-assigned 
to So2 grouP

(asym.and svm) also o*i '#"'-td l]19 ' 'o,U:.."nd 
750 cm-' due to

N:P) .U.V.spectrum ot **iI""a (16) showed two bounds at\^^257

)* ",iiisr 
n ou. to (t- n-)'
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Table-l: the physical properties of compounds (3-12).

Amine used
Compd.

No. Chemical formula (M.wt) M.P. C"

く
いｏ
こ

ま

Color
of cryst.

p-chloro aniline 3 C24H16C12N20SS3(580) 165-167 60 Pale-yellow
p-toludine 4 C26H22N20SS3(539) 158‐ 160 55 red-brown

p-nitro an line 5 CzeHroN+OsSg (601) 160-162 65 yellow
p-anisidine 6 C26H22N207S3(571) 170-172 35 Colorless

p-fluoro aniline 7 C24H16F2N205S3(547) 140‐ 142 40 Pale- orange
p-amino phenol 8 C24H18N207S3(543) 170… 171 25 black
p-bromo aniline 9 C2aH16Br2N2OsSr (668) 158… 159 50 orange leaflets
o-nitro aniline 10 C24H16N409S3(601) 150-152 45 orange
m-anisidine C26H22N207S3(571) 160-162 30 brown

o-amino pyridine 12 β22H16N405S3(513) 145-147 35 pale brown

Table-2: the physical properties of compounds (1a-16)

Compd.
No. Chemical formula (M.!\,t) M. P.OC

′く
〓
０
一Ｑ

ぷ Color of cryst.

14 C+sH:oN2OuP2S3 (975) 210‐212 55 offite
15 C+sH3oN2OsPzSr (879) 230-232 60 baige
16 CraH:zN2OsPzS: (775) 220-222 50 Light-brown
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Table‐3:CharaCteriStiCs FT―IR absorptiOn bands ofcompound(3‐
12)

u SOz cm-t
Asym.
Sym.

C)ther band

cm‐
1Compd.

No.
じN―H cm「

1

sulfonyl amide

uC-H cm-l
Aromatic

υC―H cml
Aliphatic

υC=C
cnl‐

1

1585s
1467s

1348 in

l125w

７

１

７２

２７・Ｃ‐
Ｎ

Ｃ

Ｃ3 3237w 3078 vw
3060 vw

1575s
1460s

1375s
l180w

860 out ofplane

p―sub‐ stituted

C…N  1275
4 3240s 3070w

3050w
2935 in

2835w

1640s
1450s

13801n
ll12s

NC)2  15901390
P¨N02 850   ・

C―N  1299
5

32201n 3100 VW
3078 vw

1580s
1520 in

1380s
l130w

c_o_C1210 as
1075 sy

P―OCH3 810
C‐N 12906

3210w 3075w
3050w

2940w
2810 vw

1570m
1480s

1350w
l140w

C¨F  l170
C‐N 1290

7

3225m・ 3078w

1570s
1520s

1386s
l150w

o_H  3375m
broad

O_oH  740
C‐N 12808

3300S 3080w
3050 vw

1575 s

1550 vW

13701■

1125s

c_Br  710
p_Br  830
C‐N 12709

32401■ 3080w
3055 vw

1600 Fn

1480w
1386s
l1251n

Ｎ０２Ｎ
Ｃ・Ｎ

15751350
740

1286
10

32301n 3090W
3070 vw

15801n
1470s

1390w
l135 vw

c_o_C1230 as
1090 sy

m―OCH3 752
C―N 12903240w

3080w
3030w

29401■

2820w

13631n
l124s

C=N  1550
C‐N  126712 3220m 3085w

3006 vw

1575s
1450s
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Test of the biological activity
The effect of 2,8-(disulfonyl chloride)phenoxathiin,2,g-
(disulfonylamide) phenoxathiin (3,4,6,r0,r1),2,g-(disulfonyl chloride
azide) phenoxathiin and 2,8-(disulfonyl phosphineimine)
phenoxathiin(l4,15,16)(the phenoxathiin derivatives piepared in
70%D\/tr solution) were tested against two types of bacteria
Escherichia coil and Staphylococcus aureus the experiment was
conducted by using neutrient agar plates. The plates were incubated at
37C. for 24 hrs.
The study showed that 2,8-(disulfonyl chloride) phenoxathiin

possesses biological activity toward two types of above mentioned
bacteria, 2,8-(disulfonylamide) phenoxathiin (3,4,6,10,11),2,g-
(disulfonylazide) E.coil and s.aureus but they showed a varying
biological activity toward E.coil . We can conclude the positive results
by the following:-
l- 2,8-(disulfonyl chloride) phenoxathiin showed inhibition zone

20mm in diameter in E.coil and lSmm in s.aureus , compounds
(3,4,6,10,1l) showed inhibition zone (30,18,24,23,23)mm in dimeter
respectively in E.coil and (18,16,16,19,22)mmin S.aureus .

Table-4: characteristics FT-IR absorption bands of compound (13-16)

Comp.
No.

uC-H cm-l
Aromatic

υC¨H cml
Aliphatic

υC=C
cm‐

1

o SOz cm-l
Asym.
sym.

C)ther band

cm‐
1

13

3082w
3051w

1577s
1460s

1386s
l1341n

2125 dueto N3

azide

14

3070w
3040w

1570s
14501n

1375s
l130w

δ N=P 760
1093

1163

P-0-C1041
1296

15

3064w
3047w

1581w
1473m

1388 vw

l176 vw
δ N=P ０

９

３

４

８

５

７

０

１

16

3080 vw
3058 vw

2923 vw
2854w

1577 in

14671n
1348w
l124w

δ N=P750
1060

lH0
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ABSTRACT
The adsOrption ofthe insecticide carbaryl and fungicide benomyl froln water on the

surface of Jordanian BentOnitc has been studied in this wOrk. The adsorption

parameters were detellllined from bOth Langmuir and Freundlich equations at

constant temperature and solution pHo The concentration of each pesticide before

and after adsorption is calculated spectrOphotomctrically at flxcd and maxirnum

wavclength corresponds to each compOund.

INTRODUCTION
The adsorption-desorption process have been very important to
understand the behavior of pesticide in the environment.
Mobility,leaching,movement and volatilization of pesticides in soil are a
great factors which effect for the pollution of the surfaces and ground
water. Therefore the removal of pesticide residue from water by
adsorption onto different types of minerals and clays have been reported
in literature. Many authors (l'2) studied the adsorption of ionic and
nonionic pesticides 2,4-D, Mecoprop, Isoproturon, Atrazine and
Bentazon onto iron oxide , quartz, calcite, Kaolinite and cl-Alumina
surfaces.Ayranci and Hoda(3) studied the adsorption behavior of
bentazon and propanil from aqueous solutions at the high area carbon -
cloth. Their experimental data was fitted to both Langmuir and
Freundlich isotherm equations. The adsorption of dinitrophenol
herbicide from water by two reference smectite clays have been studied
by Sheng et.al(a) .They found that the adsorption of dinitrophenol was
decreased with increasing pH. FT-IR spectra showed that these
pesticide molecules are oriented parallel to the clay surfaces. All these
studies investigate that the magnitude of the adsorption depends mainly
on the type of pesticide, concentration , type of minerals and clays, their
specific surface area, solution, pH, and ionic strength(s). The adsorption
mechanism process have been suggested by many authors(6'7) which are
ion-dipole interactions; ligand exchange (specific adsorption); outer
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sphere adsorption (non specific adsorption) and electron donar-accepter

complex(EDA).
In this work the adsorption of insecticide carbaryl and 

-fungicide
benomyl from *ui.. onto Jordanian bentonite in neutral pH solution and

constant temperature have been studied'

MATERIALS AND METHODS

Pesticides:
CarbarylandbenomylwerepurchasedfromVapcocompany(Jordan).
These two pesticiJ.r fruu. puiity higher than 99o/o..The concentration of

carbaryl in 90% water-ethanol-miiture was ranging from 15-50 mg/l

urJ f- benomyl ranging from 1-4 mg/1. Their chemical structures are

shown in frgure (1)

ilHBu
O:C/

l

ry:\*_"..."
ll
o

(a) (b)

hig-1:Chemical structure for (a) Carbaryl (b) Benomyl

Preparation of Bentonite:
Bentonite from ei-Lruq Area (north east of Jordan) was used during

this experiment.
The chemical composition of bentonite is shown in table (1) indicated

that 7 5Yoof its wei ght was montmorillonite t(oH)+ALo s i'o'o' ntt'ol (t)'

Tablc‐ 1:The chemical composltlon o

Compound YoWt

NazO 0.13

Meo 3.47

A1203 20.08

SiOz 55。67

KzO 2.45

CaO 2.15

TiOz 2.54

FezO: 13.47

f Jordanian bentonite

The clay was grounded and washed with diluted HCl solution (acid

wash); then it was dried in an oven overnight at 200oc and left to cool
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at room temperature. The dried powder was sieved to l25pm particle
size by suitable sieve.
Adsorption procedure:
Exactly 12 ml of certain pesticide solution have been shaken with lgm
of 125 pm acid wash Bentonite in 50ml conical flask for 60 minutes at
room temperature. After the equilibrated time was finished the solution
mixtures were filtered. The clear filtrate was then analyzed, with Jasco
UV-visible spectrophotometer at l,-* corresponding for each pesticide
given in table (1), their results have been taken from the spectrum of
each pesticide solution.

Table -2: observed I.u* and e calculated for carbaryl and benomyl in l:9 ethanol:
water mixture:

Pesticide 塩 ax(nm) t M-'cm-'
Carbaryl 280 5885。4
Benomyl 286 3995

The adsorption data at Lu* for carbaryl and benomyl were converted to
concentration by using conversion curve at 1-* for each pesticide
according to Beers- Lambert law.
The adsorption experiments were caried out at neutral pH in aqueous
medium in order to avoid acidic or basic conditions because these
pesticides were decomposed under highly basic or acidic conditions(e'10).

RESULTS AND DISCUSSION
Adsorption isotherms
The adsorption isotherms of carbaryl and benomyl from aqueous
solutions on 125 pm acid Bentonite were determined at room
temperature. The equilibrium concentration of pesticide (C.) solution
was measured from Lambert-Beer relationship(absorbance vs.
concentration). Then the amount of pesticide adsorbed per unit mass of
Bentonite (q.) was calculated by equation (l)

_ v(co-c")
4" =-

m
(1)

Where Z is the volume of pesticide solution in l, Co, C. are the initial
and equilibrium concentration respectively of pesticide solutions in
mgll, m is the mass of Bentonite in grams, g. is the capacity of
adsorption in mg/g as illustrated in table(3).
Figure(2) and (3) give the relation between Qe vs. c. for carbaryl and
benomyl respectively. According to Giles classificat'on{ll),the shape of
adsorption isotherms obtained in this work was like L-type
isotherm.This could be explained that, as the concentration of pesticides
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increased the vacant sites on the surface are f11led with the pesticide

molecules in COmpetition with the water molecules and there iS a

器 ‰

aⅧ °

Ш

馴認よ:猟覆「L黎霊輌

譲r胤。
お
Ь幡
°
盤。踊 、

h magmm“ 」
“
Юrptim was

e noticed a siFnilar adSOrption‐

desorption behaviOr ofaromatiC pesticides on clay Frlinerals。

Table-3:Cc and qe Values for Carbaryl and BenOmylin aqucous solution on 125μ
m

acid bentonite

Adsorption equations:
Two adsorption equations were adopted in this work;

a- Langmuir equation, Th. linearized form of this equation is given by

equation (2)

C" I ,C,
-=-l-8" bq* 8.

b‐ FrllendliCh equation:The linearized f0111l of this equation given by

equation(3)

hOa)=hF)十 ;hCa) ls:1::ユ
・
:墓:蔦 II)1ル狙dherWhere K is COnstant related to at

灘韮機繊榊攀脚鷺霊
棚Л輩ゝ

inCc.

(2)

rЯ rhЯ lγ l Benomi
C。(mg/1) Cc(mg/1) le(mノ

g)X10‐
5

c。(myl) Ce(mノ1) 0/m」 Qヽx10.
1.0 0.6 4.8

13 10 36

20 16 48 2.0 1.5 6.0

30 25 60 3.0 2.4 7.2

39 33 72 4.0 3.3 8.4

48 41 84
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Figures (6s.7) shown the Fruendlich relationship for benomyl and
carbaryl respectively.Therefore the Langmuir and Fruendlich
parameters determined in this work were included in table(3).

温 、よ野W・
and Fmendlich ttsOubn param∝ eド br caめaryl md

at

Pesticides Langmuir parameters Freundlich parameters

Carbaryl qm(mg/g):145x10‐3

v亀霧,103
K(mg/g):8。 33x10‐

5

1/n:0.631

R2:0。 9910

Benomyl qm(mg/g):9。 94x10‐
3

v鵠♂
26

K(mg/g) :5.47x10'r
l/n:0.317
R2 :0.978

From this table one could be concluded that adsorption of carbaryl was
higher than adsorption of benomyl on bentonite surface.
This could be explained due to the sterric effect of the larger functional
groups on benomyl molecules and also to the zr interaction of the
aromatic ring of carbaryl with the functional groups of bentonite (oH-
and o-') .Also the 1/n values are within the range of 0. r to 0.9 which
indicate that a good adsorption mechanisms were observed for the two
pesticides studiid( ra)

The partition coefficient IQ and the effrciency of adsorption process Rp
for each initial pesticide concenhation were also calculated by equations
4 and 5:

Kd=qc/Ce
And
RL=1/1+bC0 … …… …… …… 。(5)
Table (4) include the determined values of K6 and R1 for the adsorption
of two pesticides on bentonite.

(4)

Table-5: Ifu and Rr values for carbaryl and benomyl at different initial
concentrations for each pesticides.

Initial concentration for
Benomyl mg/l

Ka
xl0-3
0/s)

RL Initial concentration for
Carbaryl mg/l

Kd
x10-3
(l/s.\

RL

1 8 0。44 15 3.6 0.68

2 4 0.28 20 3.0 0.61

3 3 0.21 30 2.4 0。 51

4 2.5 0。 165 40 2.2 0.44

50 2.0 0。 39
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From table(4),one COuld be conClude that Kd values Were decreased
Dentrations because ofthe saturation

ofRLtD
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Figure‐ 2:AdsorptiOn isotherm for Carbaryl on 125μ
m

acid bentonite.
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ABSTRACT
Ncw compounds of amids[IV]″ e and SChiff bases[V]Fh der市 ed from 2-amino―
1,3,4-oxadiazoles[Ⅱ I]WCre Synthesized and characterized by physical and spectral

data.

2-Aamino-1,3,4-oxadiazoles was prepared by the action of bromine on a
corresponding semicarbazide [II]( which was prepared by reaction of dialdehyde [I]
with semicarbazide hydrochloride ) in the presence of sodium acetate , followed by
an intramolecular cyclization .

NTRODUCTION
Severalrnethods have been used tO synthesize l,3,4‐ oxadiazoles(1‐ 3)。
2-Amino-5‐ aroyl… 1,3,4‐ oxadiazoles[1]Can be prepare by o対dation of
aroyl hydrazOnes using bronline in glacial acetic acid(4)。

X=H , OCH3 , Cl , N02 [1]

Recently 2-amino-5-alkyl or aryl-L,3,4-oxadiazoles have been
prepared in good yields using new reagents (5,6). This type of
compounds act as muscle relaxants (7) and showed antimitotic activity
(8). And lie in the fields of liquid crystals (9).

1,3,4-oxadiazole derivative [2] shows a good antimicrobial
activity (10). The amids compounds [3] and the Schiff bases l4l
containing 1,3,4-oxadiazole unit show good antibacterial biological
activity (ll,l2).

<>CHTHNCONH2 XOい・
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釧  α

sCHil‐NH2

[3]

R=Ph , 3-CH3C6H4 , 2-CIC6H4 , 3… CiC6H4

RKDCH=≪ )ヽ ハ ①
却 (階 GヽGバ

ご く )N=C<⊃
OR

R : CH3 , CzHs , C:Hz , C+Hs , CsHt t

Depending on the above finding , we try to synthesize amides and

S chiff bases compounds derived from 2-amino- 1,3,4-oxadiazoles'

MATERIALS AND METHODS
MATERIALS :

Most of chemicals used were supplied from Fluka and BDH Chemicals

Co. and were used without further purification '

TECHNIQUES :

Uncorrectid melting points were determined by using an Flectro

thermal melting poirrf apparatus . FTIR spectra were recorded on a
g400s Shimadzu'spectrophotometer by using potassium bromide disc.

UV spectra *.i. performed on CECL 7200 Ingland

Spectrophotometer using fjUSO as a solvent . Elemental analysis

(C.H.N) were carried out by EA-017'

Synthesis of comPounds
Theamidcompoundsuvl"-"andSchiffbases[V]rg

were synthesized according to scheme 1 '

1,2-ethane-bis-[4-oxybenzaldehyde][I] This compound was prepared

according to the let. (13).
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1,2-ethane-bis-(4-oxybenzaldehyde semicarbazone) [II].
compound [I] (0.01 mol) was dissolved in 10ml of ethanol,

semicarbazide.hydrochloride ( 0.06mol) and (0.036mo1) of fused
sodium acetate were added to alcoholic solution . The stirred mixture
was refluxed with stirring for thrs .

The result mixture was allowed to cool to room temperature
and then was poured on (300m1) water, the seperated solid waJfiltered
and recrystalized from glacial acetic acid(I4), yield g4yo , color pale
yellow , ffi.p > 330 oC 

.

FTIR ( KBr disc , cm-r) : two peaks at3479 and33g2 (v NH2 asym. ,
sym.) ; 3201(v NH ) ; 3080 (vC-H , arom.) ; 2939 (vC-H aliph.) ; t67O
(vC:O, amid ); 162S (C:N); 1508(vNH, amid II) and l23g (vC-O,
ether).
UV : ),max. 304.0 nm .

C.H.N : Calc. C% 56.25 , HYo 4.94 , NoZ Zl.B7
Exp. C% 56.92 , HYo 5.06 , Nr% 21.44

1,2-ethane-bis- [(2-amino-5-(4-oxyphenyl)-1,3,4-oxadiazole] [I[
Bromine (o.6ml) in glacial acetic acid (5ml) was added

dropwise to a stirred mixture of compound UII (0.006mo1) and
anhydrous sodium acetate (0.096mo1) in glacial acetic acid (5ml) at 4oC 

. After the addition had been completed the mixture was stirred for
2hrs at the room temperature , then the mixture was poured into ice
water 200m1 (15). The separated solid was filtered and dried , then
recrystallized from ethanol , yield 8lo , color pale brown , m.p:298oc

FTIR ( KBr disc , cm-r) : two peaks at 3302 and 3 124 (v NH2 &slm. ,
sym.) ; 2953(vC-H aliph.) ; 1654 (vC:N of oxadiazole ring ) ; t5g3
(C:C, arom.) and 1253 (vC-O , ether).
UV:λmax. 304.O llm.
C.HoN:Cal, C%56.84 ,
Exp. CO/0 57.44 ,

1,2‐Ethane¨ bis¨ 12-(subStituted

I10/0 4。21 ,  NO/0 22.1

110/0 4.46  ,  NO/0 22.80

am ido)-5-(4-oxyphenyl)- 1,3,4-
oxadiazolel [IV]"_p

2-Amino-1,3,4-oxadiazoles [II] (0.00lmol) was dissolved in
5ml of dry pyridine . The suitable acid chloride ( 0.oo22mol) were
added slowly. The mixture was stirred for 3hrs at room temperature .

The reaction mixture was poured into 50 ml of loo/o HCI , the solid
which separated was filtered , washed well with water , dried in air ,
recrystalized from ethyl acetate .The physical properties were listed in
Table I
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2HO(フト:H

走圏へ沿 α鴨ピCり
イヽ飯

R= CH3  ;・ C6H13 and C7H15 0r  R=Ph and p‐CH30Ph

l=C2H5; p_HOPh and・ 0‐CIPh

Scheme I

1,2-Ethane-bis- [(2-(substitutedim ine)-5-(4-oxyphenyl)-1'3'4-

oxadiazolel [Vl1.1,
A mixture of compound[Ill] (0'00lmot)' and a suitable

aldehyde( O.O21mol) , in dry benzen.ltO-t1 and three drops of glacial

acetic acid was refluxed foi 6 hours . After cooling The separated solid

was filtered and recrystallized from ethanol. The physical properties of

products were listed in Table 1'

RCHO
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RESULTS AND DISCUSSION

-1,2-ethane-bis-[4-oxybenzaldehyde]tll was prepared by the reactionof two moles of p-hydroxybenzaldehyde witir one mole of r,2-
dibromoethane in alki media . This compound tI1 reacts with
semicarbazidehydrochloride in presence of sodium acetate to produce
semicarbazone [I] , which is formed by two steps follows:

[A]

*: Ootcurl"o$

H2NCONHNH2 + OCHArCHO fH3COδ Na  H,(:Nl,:1_AttHt:NH2

H2NCONHN=Hc‐ ArcH=NHNCONH2

[B]

o.= Ootcrrl"oS

Scheme 2
The flrst step,addition Of senlicarbazide to carbonyl carbon to fo.111

intermediate[A]this iS f0110wed subsequently by the dehydration step

of[A]to foml SemicarbazOne[B]。

2…Amino‐ 1,3,4-oxadiazoles[III]Was prepared according to

the Gibson method(15)which Was f0110wed tO cany out the o対 dat市 e
cyclization Of semicarbazone「 I],thiS methOd includes treatment of
appropriate semicarbazone wiJl bromine in acetic acid cOntaining

anhydrous sodium acetate.The suggested mechanism(16)for o対dat市e
cyclization may be Outhned in Scheme 3.

卵‐R 〃Nw      cP_＼ 〃Nや
鴫N― Ro HC―A卜CH/c‐ NH2…― ― H2N… C、

。
_8Ari曙 _N鴫

H2NVAr」 (1,とN鴫

Scheme 3
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sy市httsofNtt Amだ い md SChr B¨ぃ dげ市ed ROm 2A而
ミ:鳳 i瀾 孟 luda,md Ama

A new amides serics[ヽ 4]WaS prepared by the reaction of 2‐
amino―

wttr鼎 龍『 m蓮
掛 風 蝋 囃 聴 棚

atonl ,the carbonyl carbOn in an

intc.11lediatc which SubSequcntly undergoes a fast climination step to

folllling thc product,aS f01lows Scheme 4:

れメ ンた押モメ畑

工 蹂:圏早 た早 …&R

Scheme 4

The products were identified by their melting points (Table l) , FTIR

and W spectroscopy .

FTIR si6ctra shows the following absorption bandg ( KBr disc cm-r) :

3160 due to N-H stretching ;2800'2928 for aliphatic C-H stretching ;

1690 for C:O stretching and 1670 ,1602 due to C:N and C:C aromatic

stretching . A good band at 839 for p-substituted benzene ring. uv data

were listed in Table 1.

The new compounds of Schiff bases [V] were synthesized by reaction

of 2-amino-1,3,4-oxadiazoles with different aldehyde '

The structures were identified by melting points , FTIR and UV

spectra .

fffn spectra shows (KBr disc , cm-r; : disappearance two peaks

athibuted to the NHz stretching ; another peak in the region (3004-

3009)du to aromatic C-H stretching ; 2947-2978 for aliphatic C-H

stredhing . A sharp peak at 1685 for C:N stretching of imine group'

UV data were listed in Table l.
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Table -l: Physical and UV data (rmax) for new compounds [IV]u* and [v]En .
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Synthesis and Characterization of
cr(III),Mn(II),co(II),Ni(I!,cu(II),Zn(II) and cd(II) comprexes with 2-

( l, 3 -benz othiazol-2-yl thio) phenyl Aceto hy drazide.
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i-->i:t
2-(1,3-benzothiazol-2-yl thio) phenyl aceto hydrazidesr<+llt JI:sr ,',-ill l.ra dl.;:
i.,J-ns L-1.1rl rJ"-- uJ+ll 'J'"<-l-.r.r$ 6. 2-mercapto benzothiazole (2-MBTH; &r+ e!:,
,# phyenyl hydrazine e aill &tlq d dJ-^ll u,r, e ethyl chloro acetate &r-r

-:urYlq6ll

O+-.-.,,-l-*,-*,-O
&U: + LaJ+sj 

63 drl r:J;.:a.Ol-./ill rE e. rr<rlll l!*! crhir- i,,+-,',-itl lre 0--:i;.sili<,
:: ,J;J.: r d IC([I),Mn(II),Co(ID,Ni(II),Cu(II),Zn(II),Cd(II)] ol_,/ill ,^ru]l e. .i<r!l
iL-l* J-u,ll i+, cr--l ,4r-rll '.,=.";rJl .3r,li;vr,rrr.-lr c.,-: i.1vr ,-il+ti ir"-lJ+-.rrs*-tr
(-!r.:stS.D (1:l) c,l$.Jti.+ Ot erri-l ir.,qtrriJl,-r,S _l:elJ-jltdUrSJ s*Xt g_,r.Jt 

"=r. 
,.yt

rrrlL d)' stlxt+ q:ljJill L!-F-l (1:2) !-Jt e+ii L"J.,+ -r*r-er oJq c4iIr; Ji-rr 0srr
.iiLllr1c, ts",,Bl cr;J$ll6Ji i,.'r#3t &>L clr_r cjljl+It ct-.. _#U

ABSTRACT
This work involves synthesis of ligand 2-(1,3-benzothiazol-2-yl thio) phenyl aceto

hydrazide by the reaction of 2-mercapto benzothiazole (2-MBTH)with poiassium
hydroxidein an ethanolic solution(l). The product was reaction with ethyl chloro
acetate in the same solution and the product reacted with phyenyl hydrazine as
following condensation product.

e+---.,,-!-*,-*,-O
And this work prepared sever complexes of this ligand with number of metals.

These complexes synthesized from the reaction of ligand with metal ions
[cr(III),Mn(II),co(II),Ni(II),cu(II),zn(tr) ,cd(II) ] Elemental analysis . Infrared
spectroscopy , frv visible spectroscopy, atomic absorption, magnetic
susceptibility, molar vatio and molar conductance measurements have been
determined. I t was concluded from the elemental analysis that all the complexes
have (1:1) ( ligand : metal ) mole ratio but cr(III)(2:l) that make bridge band
between two ligands . Evidence from IR spectra shows that all complexes G tiganO
is coordinated via the thizole nitrogen, oxygen and exocyclic sulfur atom.
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Svnthesis and characterization ofcr(lll),Mn(II)'co(ll)'Ni(ll)'cu(ll)'Zn(ll) and cd(ll) complexes

#th z1l,l-benzothiazol-2-y I thio) Phenyl Aceto hydmzide 
Hanaa, Enas , and wasan

INTRODUCTION
The use of 2-mercapto benzothiazole (2-MBTH) as an analytical

."ug*t. it i, tiguna has been known as totemetric shapl ( thion' thiol )

because it have grouP of
N9.Ill

( /"-., ' --"\.ur )(2).
ihe structure of its complexes with a few metal ions have been also

ln .siigat.a using various physical technique.s(i)' They are extensive

Jrtu on the inLraction of 1Z-WTH) with various metal' the

complexations achieved either by replacement of proton from ( N:C-

iHi"; iHN-C=S ) by the metai or direct coordination with the ligand

o.1.., fi.fy by formation of chelate structure involving both sulfur and

nitrogen 
(a).

MATERIAL AND METHODS

Apparatus:-- -" 
i;; IR spectra of the complexes were recorded from 3 to 16 p with

p"rtin ete..r infrared spectrophotometer type58! using,the t.,t' lit-:
iechnique. Magnetic susceptibility measurements. (Faraday s method) at

roomtemperaturewereperformedusingstandardinstrumentationCohn
zb-ooto.odr.gl electro balance. Electronic spectra were recorded on

,t i.uAru UV- visible recording spectrophotometer' UV-260(200-

800nm).

Chemicals:-
Al chemicals used to prepared the ligand and their complexes were

form BDH and fluka .

Synthesis :-

1 -preparation of legend.

a- Potassium salt.

i;;;i;." of (1.67gm. 10 mmole) of 2-mercapto benzothiazole and

iO.Sig.,f Orn.ote; of'fOU, (30m1) of suRer fr.y Ethanol was added

withstirringatwarmtemperaturefor(1/2hr).whilesuspensionsolution
obtained a= solution of ethyl chloro acetate (l'125gm'l0mmole)

Olt"ft.a in dry ethanol added slowly at room temperature ' The result

.i"t .. was refluxed for (1hr) and evaporated under vacuum to about

tufiof tfr" original volume , and cooled' A pale yellow precipitate was

ottuin"a. Thelroduct was left over night and then filtered' washed with

colddistiltedwatertoobtainwhiteprecipitate.Recrystallizationfrom
absolute ethanol gave pale brown cryitals, m'p (180-186 c") '
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b- Ligand
To (1.1 ml, 10 m mole) of phenyl hydrazine in round flask with reflux

condenser, was added (2.875gm,10.0 mmole ) of ethyl ester drop- wise (
portion wise ) . The mixture was heated gently under reflui for 15
minutes . Then just enough absolute ethanol was added through the
condenser to produce a clear solution and reflux was continued for
further (3-a hr ) .

The ethyl alcohol was distilled off and the resulting mixture was
cooled and crystals were filtered off and recrystalllized from ethanol or
form water . thesynthetic route is shown in scheme (t; tsl.

ry>sH+11e6 
-+ ry>sK+Hzo

e(tr
o
ll

s-cH2-c-Et

,r*-*@
ry)-.-.r,-!-*r,-NH--O

Scheme (1)

2- Preparation of metal complex :-
a- Complexes with Cr(III),Mn(II),Co(II) , Zn(Il) .

A solution of ( lmmole) of the ligand dissolved in (l0 ml) of
absolute ethanol and (lmmole of transition metal salts dissolved in
(10m1) of absolute ethanol were mixed . The resulting mixture was
refluxed for (3hur.), cooled filtered and recrystallized from hot
absolute ethanol .

b- complexes with Ni(II),Cu(II),Cd(II) .

The complexes were prepared by direct interaction between the
chloride (lmmole ) and ligand (lmmole ) using ethanol as solvent .

the resulting mixture stirred at (40 co ) for (lhr.) . then filtered and
recrystllized from a mixture of ( DMSO : ethanol ) (30:70) (t) 

.

reflex for 4 hr.
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HanaaD Enas,and Wasan

RESULTS AND DISCUSSIONS
a‐ IR spectrosCOpy:‐

1話鳴蹴R,1路::讐哩鍵
b・ed bmd江 6∝ 8c♂鼻659cm¨

C‐ S‐CH(6)。 In IR spectra of allthe

lower wave number about(5‐ 1(

NH=C‐0,C― S‐C group Stretchi
bands were obServed fOr the coor

誂跳魁襦鮒おt胃奪点」R11~1
::Ⅷ歯』I』licmeasurementsandelectronicspectra:‐
1‐ Cr(III)COmplex.

The magnetic moment values ofthe Cr(Ⅱ I)ShOWS(3.9BM).The

l窯:嗅を詔晶:庶艦糖
卜)棚篇鷺認霊瀧

br the transition.

堪§皇I請:
So the Shape ofthis complex is octahedral(10)。

2‐ Mn(II)COmplex。

The magnetic moment Values ofthe Mn(H)COmplex is(594 BoM)

:11‐
|;:(1:;I11:IIR;]Iltt:::hiS C°

mplex shoWed band at(16390

51cm‐
1)assignable to

6Al 斗  句 1(G),
6Al  導   4El(G),4Al(G)
6Al  ム   4El(D)
respect市ely supported the tetrahedral geometry.

3‐ Co(II)COmplex.
The magnetic moment Value(μ eff=4.77 BoM)fOr co(Ⅱ)

淵Ft∬ぽ:蹴謂:鳳菅1::LT管守:器辮 ;

写|:士 社11'
11鳳鮒:奮1鍵都議帆ま襄」諾:1ピ

Cd°r when■麓

4‐ Ni(II)COmplex.

The magnetic moment values of the Ni(II)iS diamagnetic;
indication a Square planer geometry(12).The electronic spectra of
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Ni(Ⅱ)cOmplex shOwed bands in the regiOn(13888-25510 cm‐ 1)

and charge transition  which are obseⅣ ed in the diffuse

薄

CillliSpill:卵 °fthe cOmpleXes for the transitiOn.

respectively suppOrted the square planner geometry(13)。

5… Cu(II)COmplex。

The magnetic moment valuc(μ  eff=1.89 BoM)fOr cu(Ⅱ )
complex corresponds t0 0ne unpaired electron. The electronic

輩rtrllLifth'L:°
mplex shOws One band at(21276 cm‐ 1)due tO

TransitiOn in the square planner geometry(14).

6-Zn(II),Cd(II)cOmplex.
These cOmplexeswereall diamaitl瞑

しhi鴬
'IroniCSpectral

measurements ofthe complexes

The table(2)shOws the analytical and physical data ofligand

and its metal complexes;and the table(3)showS the electtonic

transition Ofligand and its inetal complex at 298 k° 。

Tablc_1:shows tllc IR spcctt Ofllgand and tts mctal c

Coupouad

”　̈
υ 00 OCSa υ I―麹腱 υI‐0 MS c81‐ = M4 υM―CI M

Ci5H83N30S2 3018 1659 759

ptCt5HtN30S21CLICL 3012 1650 751 508 358 218

鞭し(G亜ぶЮ的側 鮮 3010 1652 752 477 566 398 390

[CoGtt13N30S_●)919 3010 1651 753 479 506 352 302

[N<G-30SID興 19 3003 1643 754 475 532 382 360

[Cく0選懸∝窮)o]餞 3010 1654 750 455 557 376 266

[Zn(Canos2)側 繁 3002 1650 747 466 570 369 248

ISd(CttNOS2)⊆ こ]鮮 3013 1640 753 542 381 300
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Tablc‐ 2^n,lytical and Physical data ofugand and itS metal complexes

ConP●Ind C●loF 菫.PoCO お■■96/M ll』 (3M) DMF・撻
-

Yldd鮨

CuHrrNgOSr Brown 180-186
83

[G¨ ]2CL Dark
greeII

320 15.2

(14.9)

3.9 143 (0.h)2 67

[MnにLttLttCつ CllCl 鐵』
291 7.9

(7.0)

5.9 86 T.h 70

[C。

“

httL轟 )Cllα 薇
』
Ｄ

ｂ

312 ５

３

８

８

407 82 T.h 74

[NtCG-30S2)CllCl Green 286 ８

０

８

８

Dtmapadc 97 S.q 66

[CuCCJHいいむ062)Cl](■ DarL
reen

209 9.2

(8.6)

1.89 72 S.q 85

[Zn(銀 NOS2)CllCl 油̈
301 9.5

(9.0)

Dlmp山 68 T.h 82

[cac―NЮ駐)CllCl \rery
pale

brown

202 152
(14.6)

DIInapac 66 T_h 81

*DMF = dioethyl pheayl, rrr = oli -d -'
o.h=octah&at. T.L = tetrahe&d, S-q = Squarplaaer

Table -3: electronic transitioa of ligand and its metal complex at 298 k

C-ompooad 'f,fevc

runbcr(co-r)
Transition

CsEr:NrOS: 22623
26546
32102
32505

】E _  I`

=_  ・

'

Inc胡回頭ヽ刈 LICL 16338
2286
3372
砒8士
4′ 2ゝg(D二
り『『

[M■にJLN… ]Cl 16390
22701
2861

駐争器 ,_0
。A■ ~■ L(1呻

[Co(C二日LぶЫЭ艶)CllCl 16821
877 飛軍驚3

[NlにsILi130S■ )CllCl 13888
25510 批÷野

[Cu儡置LNO撻 )CllCl 21276
2B.g ,■ _ ‐

[Zユ (C"ヨLぶ日DSうCllCl 31785
30666

Cherge trender

Icatc―os2)Cl]Cl 30333
31530

Gherge trendel
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弁ぐ》｀NHMイ
:/~ト&/

Ct

勢|●p(1)Sq

MItt NI,Q

|・

Ci

lsltap(2)T、 h

VI帯 Mh,C。 ,=|=Cd

Shal(3)01h
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ABSTRACT
In this work the compound of Zinc selenide (ZnSe) for different thickness

were deposited on glass substrate at temperature (323 K), using resistance heating
evaporation technique under high vacuum condition (the base pressure is lO-s

torr). The polycrystalline thin films with thicknesses 180, 240 and 300 nm are found
to have direct bandgaps with values 2.69, 2.68 and 2.66 eY respectively. The
amorphous film with thickness 60 nm has a direct bandgap and is found to be
smaller than that of polycrystalline thin films which is equal to 2.57 eV. The optical
parameters of ZnSe thin films which have been investigated, include the
transmittance, absorbance and reflectance. The films have been found to exhibit
high transmittance ranged between 75-99yo,low absorbance, and low reflectance in
the visible region. The absorbance of the films is found to be high in the ultraviolet

m
Zinc selenide (ZnSe) is a II-VI compound semiconductor with the

zinc blende crystal structure ll-2l.The II-VI semiconductors can form
the basis for a variety of efficient light-emitting devices, spanning the
entire range of the visible spectrum since their direct bandgaps range
from the infrared to the ultraviolet[3]. Emission of wavelengths in the
range of 450 nm to 550 nm can be obtained from devices made by ZnSe and
related compounds[a]. Thin films of ZnSe have a direct band gap (2.67 eV)
at room temperature (300 K) and transparent over a wide range of visible
spectrum[ 5,6]. In our work the polycrystalline thin films with
thicknesses 180, 240 and 300 nm are found to have a direct bandgaps
with values 2.69,2.68 and2.66 eY respectively at substrate temperature
(323 K) and the amorphous film with thickness 60 nm has a direct
bandgap(2.57 eV) The films have been found to exhibit high
transmiffance ranged between 75-990 , low absorbance, and low
reflectance in the visible region.
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MATERIALS AND METHODS
The bulk samples of ZnSe have been prepared by direct mixing of

highly pure Zn (Purity 99.999%, Trade mark, Swilliams Ltd England)

and Se (purity 99.999%, Trade mark, Swilliams Ltd England) according

to the atomic ratio of their constituent elements(Zn 45.25o/o and Se

54.75%).In our work the glass slides have been used as substrates. the

deposition of ZnSe thin films have been performed by using electrical

."Jirtar". heated thermal evaporation process. The other conditions

under which the samples with different thickness have been prepared

are:
(1) The materials of the films were evaporated from Molybdenum boat.

(2) The pressure during the evaporation was approximated to l0-' torr.
(f) fn"iut" of deposition was controlled at about 20 A / S.

(4)The distance between the source and substrate was kept at 9 cm.

(5)The substrate temperature was held at 323 K.
The optical transmittance of the prepared films was measured by using

IUV 210 A Shimadza] double beam spectrophotometer in the spectral

rang of a wavelength 320-750 nm. The absorbance (l) and absorption

coefficient (a) were determined by using the fundamental relations of
photon transmission and transmittance (Q,[7].

l=loe-' (1)

where I is the thickness of the sample, Io and I are the intensity of
incident and transmittance of radiation respectively.
И=Zοg fa/1=二 9g′/r

α=23θ3んな
(2)

(3)

RESULTS AND DISCUSSION
In the domain of the fundamental absorption edge, the

absorption coefficient (a) for allowed direct transition has been given by

the expression
/ 

\t2a.(hv) - B\hv - Er, (4)

Where B is constant and E, is the optical energy gap.

According to equation (4), in vicinity of fundamental absorption edge,

the dependence of (aho)2=f(hul is linear[9]' Figure (1) shows this

dependence for three of studied polycrystalline samples. The values of
bandgap width (E") can be determined QY extrapolating the linear

portions of the respective curves lo (ahu)' : 0. These values of the

energy gap, which have been determined for polycrystalline films, are

2.69, 2.68, and 2.66 eV for 180, 240, and 300 nm thickness

respectively. The energy gap is decreases with increasing of film
thickness. This behavior can be attributed to the increasing in
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dislocation density , microstrain and the lattice constant with
thickness[8]. Figure (2) shows the energy gap of the amorphous film
with 60 nm thickness. The energy gap of the amorphous film has been
determined by using the relation (4).The observed linear dependence of
(a ho)' on ho in the higher absorption side of the spectra (as shown in
the figure 2) confirms that the amorphous film has a direct band gap[g].
The value of the optical enerry gap of the amorphous filnr, ag :i.sl
ev, is found to be smaller than that of polycrystalline films. This can be
attributed to the difference of electronic sates in the two types of films.
The values of the absorbance (A) of ZnSe thin films are calculated using
equation (2). Figure (3) shows the absorbance spectra of ZnSe thin
films,
having different thickness. These spectra reveal that films growing
under the same parametric conditions have low absorbance in the
visible region, but the absorbance in the ultraviolet region is high. The
enhanced absorbance is observed in the neighborhood of 1,:470 nm,
which is the wavelength in the neighborhood of the fundamental
absorption edges[7]. As shown in the figure (3), there is a small
absorption peak below the fundamental edge for the 300 nm thick
polycrystalline film. This small absorption peak is due to the raped
change in the optical absorption coefficient, and is an indication that
some states have been created in the region between the conduction and
the valance band. These states may be due to some structural defects in
the films[0].
The transmittance (r) of the prepared znse thin films has been
measured, by using the double beam spectrophotometer, as a function of
wavelength ()"). Figure (4) shows the optical transmittance spectra for
the deposited ZnSe thin films. All the films demonstrate more thanT5yo
transmittance at wave lengths longer than 470 nm (The wavelength in
the neighborhood of the fundamental absorption edges). Below 460 nm
there is a sharp fall in the transmittance of the films, which is due to the
strong absorbance in this region. It has been observed that the
transmittance spectra increase with the increasing wavelength. As
shown in the figure (4) there is a small peak above the fundamental
edge for the 300 nm thick polycrystalline thin film, and there is a rise
and fall in the transmittance above 460 nm for the polycrystalline films.
A similar behavior (rise and fall in the transmittance) is reported by
s.Y. kim [l 1] for Tio2 thin films prepared using electron beam
evaporation and is claimed to be due to interference of the light
transmitted through the thin film and the substrate. These variations
have been observed to increase with film thickness.
The optical transmittance spectrum of the amorphous thin film (series
one) does not differ greatly from that of polycrystalline films but
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without the peak and without the rise and fall in the transmittance

spectra at wavelengths greater than that corresponding to the

fundamental absorption edge. This behavior can be attributed to the

difference in the electronics states for the polycrystalline films and that
of the amorphous film, In addition to the small thickness of the

amorphous film . The overall transmiffance spectra decreases with the

increasing film thickness at wavelengths smaller than the wavelength
which corresponding to the wavelenglh of absorption edge. This
behavior of transmittance is in contrast with the behavior of the

absorbance as shown in figure (a).The reflectance has been found by
using the relationship R+T+A:l. Figure (5) shows the reflectance

spectra for the deposited ZnSe thin films. As expected the reflectance of
ZnSe thin films is extremely small in the visible region. The extremely
small values of the reflectance and the absorbance in the visible region
at wave lengths ranged between 550 nm to 650 nm offered the most

promise for realizing visible laser diodes (LD) and efficient Light-
emitting-diode (LED) displays, by using ZnSe thin films in these

devices [].
All the films demonstrate 75Yo to 99%o transmiffance at wave

lengths longer than 470 nm. The high transmiffance of wave lengths

ranged between 550 nm to 650 nm offered the most promise for
realizing visible laser diodes (LD) and efficient Light-emitting-diode
(LED) displays by using ZnSe thin films in these devices.
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ABSTRACT
Coherent density fluctuation model (CDFM has been used to calculate the nucleon
momentum distributions (NMD) and elastic electron scattering form factors F(q)
for some odd mass nuclei of lp-shell ( such ur'Li,eBe and "B ;. Both of the NMD
and F(q) have been expressed in terms of the weight function lf <*ll, which is
determined by means of the nucleon density distributions (NDD) of the nuclei and
determined from theory and experiment. The feature of the long-tail behavior at
high momentum region of the NMD's has been obtained by both the theoretical and
experimental weight functions. The experimental form factors F(q) of all
considered nuclei are very well reproduced by the present calculations throughout
all values of momenturn transfer q . It is found that the contributions o? the
quadrupole form factors Frr(q), which are described by the undeformed p-shell
model, are essential in obtaining a remarkable agreement between the theoretical
and experimental form factors.

INTRODUCTION
Elastic electron-nucleus scattering has been for many years a very

useful tool to investigate the size and shape of stable nuclei ll,2).
Electrons interact with nuclei basically through the electromagnetic
force. If the energy of the electrons is high enough, they become a
relatively clean probe to explore precisely the internal structure of
nuclei, insensitive to strong interaction effects. In particular, the
analysis of electron-scattering data provides most valuable information
about the cross sections, form factors and nucleon densities 13,41.
Electron scattering is an excellent tool for studying the nuclear structuri
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because of many reasons. Since the interaction between the electron and

the target nucleus is relatively weak and known where the electron

interacis electromagnetically with the local charge and current densities

of nucleus. Besides, the measurements can be obtained without greatly

disturbing the structure of the target. while in the case of scattering of a

nucleon 
-from 

nuclei, neither the interaction nor the structure of the

targetiswellknownthereforeitisverycomplicatedtodistinguish
beiveen them by analyzing the experimental data [5]' Several

theoretical methois used to study elastic electron-nucleus scattering,

such as the plan-wave Bom approximation (PWBA), the eikonal

approximation- and the phase-shift analysis 
-method' 

The PWBA

,n.thod, which assumes that both the initial and final electrons are plane

waves, can give qualitative results and has been used widely for its
simplicity. r-o incluoe the coulomb distortion effect, which is neglected

in iWgi, the other two methods may be used [6]' For light nuclei

where Za << I (o is the fine-structure constant)' one can use, to a good

approximation, the PWBA to describe the scattering process [7]' The

eiastic electron scattering form factors from spin zero nuclei can be

determined purely by the ground state density distribution, where the

form factor is Fourier transform of the density distribution and vice

versa [8]. In the past few years, some theoretical studies of elastic and

inelastic electro[ scattering form factors of lp-shell nuclei have been

performed [9-12].
There is scanty knowledge about the nucleon momentum

distribution (NMD) ir-nuclei, especially in the high-momentum region t
> kr= 1.4 f*' .Inthe last two decades, there has been significant effort

for the determination of the NMD in nuclear matter and finite nucleon

systems U3-15]. The NMD is related to the cross sections of various

kinds of-nuclear reactions. The experimental evidence obtained from

inclusive and exclusive electron scattering on nuclei established the

existence of long-tail behavior of NMD at high momentum region ( k >

2 f*'' ) t16-191. In principle, the mean field theories cannot describe

correctiy- NtA and form factors F(q) simultaneously [20] and they

exhibit a steep-slope behavior of NMD at high momentum region' In

fact, NMD defends a little on the effective mean field considered due to

its sensitivity to short range and tensor nucleon-nucleon correlations

t20,2ll which are not included in the mean field theories. In coherent

density fluctuations model (CDFM, which is exemplified by the work

of Anionov et al. f16,22,231, the local density distribution and NMD are

simply related and expressed in terms of experimentally obtainable

fluc-tuation function (weight function) l.r(,)f . It is important to point out

う
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that all above calculations obtained in the framework of CDFM proved
a high momentum tail in the NMD.

The aim of the present study is to derive an analytical form for the
NDD, applicable throughout all p-shell nuclei, based on the use of the
single particle harmonic oscillator wave functions and the occupation
numbers of the states. The derived form of the NDD is employed in
determination the theoretical weight function [rtr1' which is used in the

CDFM to study both the NMD and elastic F(q) for some lp-shell nuclei

, such as,'Li, eBe and llB nuclei. It is seen that the contribution of the
quadrupole form factors F"r(q) in these nuclei are important for getting a

very good agreement between the theoretical and experimental form
factors.

Theory
The one body nucleon density distribution NDD is written as l24l:
ρ←)=券平η″4o′ +到Rル冽

2
… … (1)

where 7,, is the nucleon occupation probability of the state nl (rt ,r = 0

or I for closed shell nuclei and 0<rl*<l for open shell nuclei) and

R*(r) is the radial part of the single particle harmonic oscillator wave

function. To derive an explicit form for the NDD of lp-shell nuclei, we
assume that there is a core of filled 1s-shell and the nucleon occupation
numbers in lp, 2s1p and 1f772 orbits are equal to, respectively, (A-4-o),
o,1 and a2, dnd not to (A-4), 0 and 0 as in the simple shell model. Using
this assumption in eq. (l), an analytical form for the ground state NDD
of lp-shell nuclei is obtained as:

ズ→=舟 eXpC― rりめ
[+子
+T(:I+争ω

4+権

ω]
(2)

(3)

where A is the nuclear mass number, D is the harmonic oscillator size
parameter chosen in such away as to reproduce the experimental root
mean square radii of nuclei and o (o:cr1*a2) is the deviation of the
nucleon occupation numbers from the prediction of the simple shell
model (cr:0).
The normalization condition of the NDD is given by [3,16]:
И=4π∫ρ(″ )″

2″

and the mean square radii (MSR) of considered lp-shell nuclei is given
by[3,16]:

(′

2)=争
iρ
け 4″

The central NDD,p(FO),iS Obtained from eq。 (2)as:

ρω)=π "%3[2+子]
(5)
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Then o1 is obtained from eq. (5) as:

- - 2(po(o)tr-'''b'- q\

Substitutingeq.(2) into eq. (4) and after simplification gives :

t') = +l*A- 4- o,*zo) Q)

The parameter o is obtained by substituting eq. (6) into eq. (7) as:

α=券←2)+2-:И +:00πψら3_→

(6)

(8)

(10)

(12)

… … 。 (13)

The parameter o2 is then obtained by o, - o - cr1. In eq's (6) and (8), the
values of p(0) and (r') are taken from the experiments.

Similarly, the ground state charge density distribution (CDD), p,rt)
, of lp-shell nuclei is also derived, using the assumption that there is a
core of filled ls-shell and the occupation numbers of the proton in lp,
2s1p and I f772 orbits are (Z - 2 - P), p1 and B2 , respectively, and given by

not)=h;"*oe',u'f,*!.?+@[I.+(;).**(;)] :. (e)

In this equation, the parameters p, B1 and p2 are determined exactly by
the same procedure as those of eq. (2). Here, the normalization
condition is given by [3,16] :

Z=4π∫ρ訪(r)″
2″

0

The nucleon momentum distributions NMD,n(k), for lp-shell nuclei
is also studied using two distinct methods. In the first, it is determined
by the shell model using the single particle harmonic oscillator wave
functions in momentum representation and is given by [25]:
′(た)=紛 θ・

242[2+(И ~4)lbル

ソ
]

(11)

In the second method, the NMD is determined by the GDFM, where the
mixed density is given by 116,22l:

ρ(″ ,″′)=∫ |ノ (χ )12ρ x(″ ,″′)と

Since:

メ→ 釧 →
悧

鉾 ―:卜巾

is the density matrix for A-nucleons uniformly distributed in the sphere
with radius x urnd fixed mean density po1) where :

ρバ→ =静 ・

The step function θ,in eq.(13),is deflne by:
θ(ッ)=1,_ゎ′ッ≧0
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and the Felllli momentum is deined by:

与0=(子ん0ド者'η =(平)゛
According to the density matrix definition of equation (12), one-particle
density ρ(″)is g市en by it's diagonal elements as:

ρ(′ )=ρ (′ ,″ ')「
=″
,=∫ |ノ (χ )12ρκ(″ )と

In eq。 (17),λ (χ)and r(χ】
2 haVethe foms[16,22]:

ρx(r)=ρ O(χ )θ(χ―r)

Al‐ Mustansiriya Jo Sci

=0,/arッ <o … …… (15)
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(16)

(17)

(18)

(21)

隊手 詰 71=r
It is important to point out that the weight function lf <*>l' of eq. (19),

determined in terms of the ground state NDD, satisfies the
normalization condition:

∫|ノ (χ )12教 =1

and holds only

[16,22].

On the basis of eq. (17), the NMD is expressed as 116,22l:

″(″ )=∫ 1/(χ )12″ r(1)教

Where:

ちは)=÷なりはバ→―「〉
is the Fermi-momentum distribution of a system with density polx;. By

means of eq's (19), (21) and (22), an explicit form for the NMD is
expressed in terins of ρ(r)as:

嚇′仏レ)=(子
)2会161ズ
がみ―

(子)6を1
The normalization condition of eq's (11) and (23) is given by 122):

おr mOn∝0」硼け
“
∝∽dng NDD,LQ(7ぃ

(19)

(20)

… …… (22)

(23)

・̈ 。̈ ・̈。 (24)

… ……… (25)

∫″cDD(1)器午=И
The elastic monopole form factors Fro@) of the target nucleus is also

expressed in the CDFM as |6,221:
F, oG) = +ilf <*>l' F (q , x)dx

Where the form factor of uniform nucleon density distribution is given
by 122):

Rら→=静[Ψ…… 1

115

(26)



Nucleon momentum distributions and elastic electron scattering form factors of'Li, 
tBe 

and 
t'B

nuclei 
Adel and Marwan

Inclusion the corrections of the nucleon finite size ft@) and the center

of mass corrections L.@\ in the calculations requires multiplying the

form factor of equation (23) by these corrections. Here,1,,1ry is

considered as free nucleon form factor and assumed to be the same for
protons and neutrons. This correction takes the form [24] :

ん0=メザ) (27)

The correction / (q) removes the spurious state arising from the motion
of the center of mass when shell model wave function is used and given
by[24]:

九。)=」ギ〕 … … … (28)

It is important to point out that all physical quantities studied in the
frame work of the CDFM such as the NMD and form factors are

expressed in terms of the weight function l/(r)l'. In Refs [18,24], the

weight function was obtained from the two parameter Fermi NDD,
pr"r(r) , extracted from the analysis of elastic electron-nuclei scattering

experiments. In the present study , the weight function l,r(r)l' is
obtained from theoretical consideration, using the derived NDD of eq.
(2) in eq. (19), and given by:

(29)

I胸躙∬l慨棚l繋鷺淵 _lM鰭 'Li,'B.
126):

らズの=写
(轟 )曖∫九・シ“171/2″ (30)

where 九(9″)iS the spherical Bessel inctions, 2 iS the quadrupole
moment and considered as a free parameter to flt thc theoretical follll

factors with the experimental data, 0“ (″)iS the quadrupole charge

density distributions assumed,according to the undefo.1lled′ ―sみ′″
model, to be the same as that of ground state charge dcnsity
dstribu● onsん (r)and tt iS a quadrupde pr● eCtiOn fador given by

ら=J(2」 -1)/(J+1)(2J+3), Where ノ  is the ground statc angular

momentum(ノ =:fOr 7Lち 9Be and HB).

RESULTS ANID DISCUSSION
In tables(1)and(2),we eXplore aH paralneters required by the

calculations ofthe NDD and CIttD

The VDD of7Li,9Be and llB nuclei is displayed in flgure(1).The

dash― dotted and solid distributions are the calculated NDD,using eq
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(2), with d=dr=d2=0 and d*dt+d,2+O) respectively. These
distributions are compared with those of experimental data [3], denoted
by the dotted symbols. It is clear that the dash-dotted distributions are in
poor agreement with the experimental data, especially for small r.
Considering the higher orbits 2sy2 and lfTp due to introducing the
parameters a,and a, into the calculations leads to a good agreement
with the experimental data as shown by the solid curyes.

The n(k) of,Li,eBe and 
rrB 

nuclei is shown in figure (2). The dash-
dotted distributions are the calcul ated NMD of eq. (l l) obtained by the
shell model calculation using the single particle harmonic osciilator
wave functions in momentum representation. The dotted symbols and
solid distributions are the NMD obtained by the CDFM of eq. (23) using
the experimental and theoretical NDD, respectively. It is obvious that
the behavior of the dash-dotted distributions obtained by the shell model
calculations is in contrast with those of the dotted and solid distributions
reproduced by the 1DFM. The main feature of the dash-dotted
distributions is the steep slope behavior when k increases. This behavior
is in disagreement with other studies fl3,16,19,20l and it is attributed to
the fact that the ground state shell model wave function given in terms
of a Slater determinant does not take into account the important effect
of the short range dynamical correlation functions. Henie, the short-
range repulsive feafures of the nucleon-nucleon forces are responsible
for the high momentum behavior of the NMD Ug,2o).It is seen that the
general structure of the dotted and solid dishibutions at the resion of
high momentum components is almost the same for 

7Li, 
'B" u]rd "g

nuclei, where these distributions have the feature of the long-tail
behavior at momentum region k > 2 fu-t . The feature of the long+ail
behavior obtained by the CDFM is related to the existence or trigrr
densities p,(r)in the decomposition of eq. (17), though their weight
functions lf t*ll' are small.

The dependence of the r(q) on q (in f*-,) for 7Li, eBe and rrB

nuclei is shown in figure (3). The dashed and dash-dotted curves
represent the contributions of the monopole form factors Fro(q) and
quadrupole form factors Frr(q), respectively, while the solid curyes
represent the total contribution F(q), which is obtained as the sum of
Fro(q) and Frrlq). Here, the experimental data are represented by the
symbols. In 7Li 

nucleus, the experimental data of Ref. [27] (triangles)
and Ref. [7] (open circles) are described quite well after adding the
contribution of the quadrupole form factors to the monopole }o.m
factors for^all regions of momentum transfer as shown by the solid
curve. In eBe 

nucleus, the calculated F"o(q) is not able to give a
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satisfactory description with the experimental data of Ref. t28]
(rhombs) and Ref. [29] (open circles) for the region of momentum

iransfer q > 1.5, but once the contribution of the Frr(q) is added to the

F,,o(q), the obtained results for the form factors F(q) become in

excellent agreement with the experimental data as shown by the solid

curve. In "B nucleus, the experimental data of Ref. [26] (open circles)

are very well described by the calculated Fro(q) up to momentum

transfer g = I .55 f*-', whereas fo. q > 1.55 fm-t the calculated F(o@)

underestimate these experimental data. It is very clear that the

contribution of the Frr(q) gives a strong modification to the ^F.o(q) and

bring the calculated values very close to the experimental data.

in" t'tMO and elastic electron scattering form factors calculated by

means of the CDFM are expressed in terms of the weight function

l/trll' . The weight function, which is related with the local density p(r),

is obtained from theory and experiment. The feature of the long-tail

behavior of the NMD is reproduced by both of the theoretical and

experimental weight functions and is related to the existence of high

densities p,(r) in the decomposition of eq. (17), though their weight

functions are small. It is concluded that the contribution of the

quadrupole form factors in 7Li, eBe 
and 

rlB nuclei, which are described

by the undeformed p-shell model, are essential in obtaining a

remarkable agreement between the theoretical and experimental form

factors. It is also concluded that the derived form of NDD of eq. (2)

employed in the determination of theoretical weight function of eq. (29)

is iapable to reproduce information about the NMD and elastic form

factors as do those of the experimental data.

Table-l:Experimental parameters to the NDD and CDD of lp-shell nuclei

Nucle
us

Parameters to the

experimental NDD I5l バ0
レ
イ
)

「31

島 ⑨

(fm3)

[3]

(″

2)Ip

仰 )

[3]
model
ａ
仰
ｔ
仰

71′ HO 1.76 0.327 0。 1546 0.075 2.36

9Bθ HO 1.74 0.631 0.1575 0.076 2.46

HB HO 1.703 0。 811 0.1802 0.085 2.4

l18



Nucleus

わ

(しβη)

Calculated parameters to the
NDD of eq. (2)

Calculated parameters to the
CDD of eq. (9) 2

(θル
2)

α
`χ
l

α 2 β βl β2

7z′ 1.69 0.128 0.105 0.023 0.1807 0.011 0.169 2.8

93θ 1.685 0.407 0.132 0.275 0.271 0.017 0.254 4

HB 1.62 0.41 0.179 0.231 0.241 0.0089 0.232 4.2
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ABSTRACT
We present experimental and a theoretical study on the Z-scan characteristics of the
nonlinear optical thin films with simultaneous. Two-photon absorption (TPA)
employing SHG pulsed Nd:YAG laser with pumping energy 400mJ. The ZnO thin
films prepared by Spray pyrolysis, with different concentrations. The absorption
ZnO thin films are a two-photon absorption process is confirmed by the peak- to-
valley distance. In transmittances curve is around (4.3062r) for closed aperture and
(2.1532) for open aperture.
r(e/rvords; Z-scan, Nonlinear properties, TCO thin films, Spray pyrolysis

INTRODUCTION
Zinc oxide (ZnO) has gained increasing interest in the semiconductor

research community because of its large band gap (3.37eV) and large
exciton binding energy (60meV) [], which account for the potential
applications in optoelectronic devices [2]. It has some advantages over
other possible materials such as In2O3, or SnO2 due to its unique
combination of interesting properties: non-toxicity, good electrical,
optical and piezoelectric behavior [3]. It has good electrical and optical
properties, in combination with their large bandgap, abundance in
nature and absence of toxicity t4]. The properties exhibited by ZnO thin
films depend on the non-stoichiometry of the films, resulting from the
presence of oxygen vacancies and interstitial zinc [5]. It can be widely
used in various applications such as light-emiuing diodes (LEDs), flat-
panel displays, and solar cells [6].

ZnO is a low cost and abundant material and with a band gap of
3.3eV it shows an excellent transparency for the entire visible spectrum.
Low resistivity and highly transparent layers have been deposited with a
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variety of deposition methods such as metal organic chemical vapor
deposition [7], laser ablation [8], spray pyrolysis [9], atomic layer
deposition (ALD) [0] , and sputtering I l].

As a wide direct band gap of ZnO thin films, it can be developed into
ultraviolet-blue emitters and detectors ll2), ZnO thick films have a

large nonlinear second harmonic generation (SHG) , thick
polycrystalline films have larger value of susceptibility X2 than the bulk
single crystal ZnO [13).

In this work, we report to prepare ZnO thin films by Spray pyrolysis
technique and to study two photon absorption (TPA) and nonlinear
refractive index. We discuss the origin of these nonlinear optic effects
and applications in nonlinear optical limiting as optical limiter.

MATERIALS AND METHODS
a. Sample preparation

The ZnO films were prepared by using an aqueous solution of zinc
chloride (ZnCl22H2O) with different molarities. The aqueous solution
was diluted in distilled water and mixed by a magnetic stirrer, and in
each deposition the volume used was (50m1). The ZnO thin films were
deposited by spray pyrolysis technique using home made equipment.
The deposition method involves the decomposition of an aqueous

solution of zinc chloride, the spray solution of different molarities were
sprayed on to heated substrates held at (623+5K), compressed air was

used as a gas carrier and it was fed with the solution into a spray nozzle
at a pre-adjusted constant atomization pressure.

The nozzle-to-substrate distance was 25cm and the spraying period
was 5s with flow rate as 3mVmin. Aluminum electrodes were
evaporated on the surface of ZnO thin films using thermal evaporation
equipment through a mask giving sensitive area 0.5x0.5cm2.

b. Z-scan setup
Measurements for both TPA and the nonlinear refractive index were

conducted on single-beam Z-scan technique. A schematic diagram of
the experimental setup is shown in Fig. (l). The laser source is a Q-
switch second harmonic generation SHG Nd:YAG laser (Coherent

MIRA 900-F). Laser pulses are 7ns wide, repetition rate is l0Hz, and

energy out put is about lJ. Closed-aperture and open-aperture detectors
af,e two identical. In close similarity to the scheme reported by
Falconieri and Salvetti [14], both energies of the transmitted beam and

reference beams, and their ratio were simultaneously measured by an

energy ratio meter.
Thin film samples are held hanslation stage that moved the sample

along the z-axis with respect to the focus of the lens. When measuring
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the nonlinear refraction, a pinhole was placed in front of the
transmission detector. The beam waist on the sample at the focal
position is w6:28pm. All the experiments reported here have been
performed at wavelength of l.06pm. This setup allows us to measure
the transmittance of both closed and open aperture for each position z of
the sample.

RESULTS AND DISCUSSION
z'scan result on zno film with open-aperture (S:l) was shown in

Fig. (2), measured at a wavelength l.06prm with pump energy -40mJ,
wfele curve is symmetric with respect to the focus plirrt @:o1and a
minimum transmittance (valley) shows a strong nonlinear alsorption at
1.064pm. There are two kinds of nonlinear absorption: free carrier
absorption and nonlinear multi-photon absorption.

The linear transmittance of the far-field aperture, defined as the ratio
of the pulse energy passing the aperture to the total pulse energy, while
the transmiffance of the nonlinear was measured to be a function of the
sample position (z).

In Fig. (3), we report the normalized traces of the closed aperture
transmittance curye for a Zno sample. In fact the absorption in zno
thin film is a two-photon absorption process is confirmed by the peak-
to-valley distance, in our transmittance curve is around 4.3062,o for
closed aperture and 2.1532o for open aperture.
The thermal characteristic time t, defined as the relation:

ち=争
where are^is the laser beam radius around 2g.1tm,. p is the density
(5.67g/cm'), 

", 
is the specific heat (9.6 cal.mol-r'.K-i;'and t is thermal

conductivity (0.54 W.cm-r.K-r;.
we estimated t;L9|rm, the period of laser pulses l0Hz is about

Fl00ms. Therefore, the thermal-optical nonlinearity can be eliminated
(t>t,). The time-dependent normalized transmittance can be expressed
as [15]:

where q is the order of the multi-photon process leading to the heating
effect, e--z/zo is the normalized coordinate position, zo is the Rayleigi
range of the laser beam
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and ulry is the thermal lens strength
Here t/t;>10, then the relation (2) can be re-expressed as the time-
independent relation as:
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r=1+(サ
)(百孝 戸 )ね

n.[τ
≠ 告 夢] 

… … … … … … … (4)

By fltting the experirnental data of Fig。 (3)to Eq。 (4),we obtain the

fltting parameters(9=2.01)and(。 (.)=0。 95),from these values especially

〔轟 軍諜 iあ TЪ ttiおr瀧『 蹴 (Absorp●
on(TPA― hduced■ermd

)sample excitation will occur at

energyjust below the band gap,the nonlinear absorption coefflcient c)

is related to thellllal lens strength(υ )by[15]

"・・ "̈¨ 00"00"“ "“・"・ "・・"(5)

where′ is the laser po"er,4 is the laser duty cycle,Z is the sample

thickness and(嗣aη is thellllal‐ optical coefflcient ofZnO crystal equal

to O.7x10‐
4K‐1,the value Of 

β Can be deduced,We have obtained

作 585cttGW),thiS Value is closed to the one found in the open
aperture method by Ganeev[16].

Figures(4)and (5)show the effective length of open and closed

aperture z‐ sCan respect市 ely using the follllula[17]:

ιグ=1~θ

~αι
             ………………………………………………………。(6)

where α is the linear absorption coefflcient and tt iS the thickness of

sample . These flgures describe the sample llnperfection‐ induced

nonlinear effects。

In conclusion,it was found that the optical distortions of each the

open and closed z‐scan are due to the nonunifollll sample thickness .

Then the z‐ scan is morё suitable rnethod to detelllline the nonuniform

thickness ,nOnlinearity inhomogeneities ,and Curved surfaces of

nonlinear rnaterials.It is a practical choice for second… order nonlinear

susceptibility,but it is not fbr higher orders.
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Fig. -l : z-scan set-up, Ll,L2 and L3 are lenses, BS is a beam spliuer, Dl andD2
are photo detectors
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ABSTRACT
The purpose of this study is to evaluate the correlations prediction for two phase

flow pressure drops in a horizontal transparent pipe of (78 mm) nominal diameter
by using air-water mixtures at a pressure close to atmospheric. The experimental
data offriction pressure drop (pressure gradient) were presented as friction pressure
drops in the form of two phase friction multipliers 

d'r" 
*h"r" compared with the

correlations of Lockhart and Martinelli, Chenoweth-Martin and homogeneous flow
tE",V.Th. h"-"g.r.".

INTRODUCTION
In designing two-phase flow system, the problem is to predict the

relationship between pressure drop, fluid properties, flow rates, pipe
diameter and pipe length. The two-phase pressure drop can be predicted
on the basis of either homogeneous flow or separated flow. In
homogeneous flow, the two phases are considered to be intimately
mixed with no relative motion between them, either locally or overall.
The separated flow model, on the other hand, recognizes that the two-
phases can exist separately and can have different velocities.(i.e. slip
can exist between the phases ). The two-phase mixture in homogeneous
model is considered as quasi-single phase flow using mean mixture
property values. The mean deficiency of this model is that it does not
allow for relative movement between the phases (slip) and hence should
only be used for well-mixed flows. It might reasonably be expected that
this model will be valid for bubble flow or spray flow under certain
conditions-particularly at high pressure and high mass flow rates. The
assumption upon which it is based are[l]:

(a) Equal gas (or vapor) and liquid velocity.
(b) Thermodynamic equlibrium between phases.
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Baroczy correlation is based on data for steam, water-air and

(c)Theuseofasuitablydefinedsingle-phasefrictionfactorfortwo-
Phase flow.

The correlation developed by Lockhart and Martinelli was based on

experimental two-phase p."ssrte drop data taken in small diameter

pipes at pressure up to (344.75 kpa.)' Chenoweth and Martin [2]

conelated- these data as well as data of their own taken in pipes to

(78mm) and pressure up to (689'5 kpa')' Both correlations were agreed

i"uronubly to each othei at low-pressure data, but at high pressure there

was a deviation in some cases up to (25%)l3l'
Duckler et al [4] presented a critical comparison of the correlations

of Baker bank off, 
-Chenoweth 

and Martin, Lockhart-Martinelli, and

Yagi prediction by these methods. The result of their study leads

Oucttir et al to propose a correlation for two-phase friction pressure

drop based on similaiity analysis by using data bank consisting ofshort

tubelaboratoryandlongtubeoilfielddataintheirwork.Morethan
(20,000) experimental measurements have been taken'' 

i"ggr una e.itt1S1 studied a wide range of conditions, and developed

general conelations to predict, flow pattern, void fraction and pressure

Irop, through horizontal, vertical and inclined pipes' Pressure drop have

Ueen Aevetoped over pipelines operating data at low liquid-gas rations'

The use of a suitably defined single-phase friction factor for two-phase

flow.

mercury-nitrogen for a wide range,

parameter was made more general bY

in this correlation the Pressure
defining it as the liquid to gas

viscosity and densitY ratio [6].
Chisholm presented a correlation, which allowed for mass flow effects

and dispensed with graphical procedures. He shows the equation for

predicting gradients during two-phase flow [7]'- 
ffrafiO Aziz et al. [8] used different interfacial friction factor

correlations to predict the liquid holdup and pressure gradient and

compared them with experimental observations. The comparison results

show that: (a) most existing correlations can lead to large deviations

from measurements; (b) among available correlations, the Andritsos &
Hanratty cornlation, the modified Andreussi & Persen correlation, as

well as the Hanratty & Andritsos correlation, are the best choices to

determine the interfacial friction factor for stratified flow'
A new correlation for two-phase flow pressure drop in 180o

return bends is proposed based on a total of 241 experimental data

points for R-22 and R-410A. The data span smooth tubes with inner

iiameters (D) from 3.25 mm to 11.63 mm, bend radii (R) from 6'35 mm

to 37.25 mm, and curvature ratios (2R/D) from 232 to 8'15' The
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correlation predicts all data with a mean deviation of 15.7 %o, and 75 %
of the data fall within +25 % effor bands [9]. .

Bhramara [0] study analysis of two phase flow of refrigerants
inside a horizontal tube of inner diameter, 0.0085 m and 1.2 m length is
carried out using (homogeneous model, Gronnerud Correlation, Friedel
Correlation, Lockhart - Martinelli Correlation, Chisholm Correlation
and Muller Steinhagen and Heck Correlation) under adiabatic
conditions. The refrigerants considered were R22, R134a and R407c.
The analysis was performed at different safuration temperatures and at
different flow rates to evaluate the local frictional pressure drop. For all
the refrigerants, the pressure drop is evaluated using the different
models of kinematic viscosity at saturation temperatures of 400C, 500C
and 600C. The variation of pressure drop obtained using different
models of p. The frictional pressure drop predictions based on separated
flow model are considered for comparison as the CFD analysis is
performed based on the special case of separated flow model.

Carlson et al. U 1l studided multiphase dynamics and its
characteristics for two-phase gas-liquid flow have been investigated by
means of advanced numerical simulations. A comprehensive
comparison of two state-of-the-art Computational Multi-Fluid
Dynamics (CMFD) codes, Fluent and TransAT, have been performed.
The two commonly used methods for two-phase flow simulations,
namely Volume of Fluid implemented in Fluent and Level Set
implemented in TransAT, could be compared as a result. Significant
differences were observed between the two flow topologies predicted by
the two codes. For the bubbly flow case, a recirculating flow was
predicted inside the bubbles by TransAT, meanwhile no significant
recirculation was observed in the solution with Fluent. For the slug flow
case a significant deviation was observed between the results from
Fluent and TransAT on the slug formation and frequency.

Christophe Vall6e et al. U2) stratified two-phase flow, two
horizontal channels with rectangular cross section were built. The
channels were allowed of airlwater co-current flows, especially the slug
behaviour, at atmospheric pressure and room temperature. The test-
sections are made of acrylic glass, so that optical techniques, like high-
speed video observation or particle image velocimetry was applied for
measurements. CFD post test simulations of stratified flows were
performed using the code ANSYS. The Euler-Euler two fluid model
with the free surface option was applied. The turbulence was modelled
separately for each phase using the k-rb based shear stress transport
(SST) turbulence model. The results were compared very well in terms
of slug formation, velocity,and breaking. The qualitative agreement
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between calculation and experiment was encouraging and showed that

CFD can be a useful tool in studying horizontal two-phase flow'

Gergely Krist6f et al. [13] presented the numerical model of a

large evaporator used in the nuclear industry. The steam generator of

ttre vvBn-+40 type nuclear reactors in Paks, Hungary. The physical

processes were .od.l.d include boiling heat transfer, bubbly flow

ihrough tube bundles, boiling and recondensation, gravity-driven flow,

formaltion of free surface. The physical models were implemented using

userdefined
functions by the ANSYS-FLUENT computational fluid dynamics

software. Results for the flow field and for the settlement of suspended

contaminants are Presented.

Theory
The single phase friction factor ()") can be expressed in the form of

A =KFi€,

The values of (k) and (n) were defined by [l] as (0.52) and (0-28)

respectively. These quantities are necessary in some of the correlations

considered
1. Homogeneous Flow Models[l4] :

,r=1.?.0-,,][, ff.t-o)' (r)

2. Lock'hart-Martinelli I I 5 ] :

Values of Q r to a base of (X) are presented by Martinelli as

shown in table (1). Here the parameter (X) was defined in the following

equation:

n,_)",(l-x)'G'* 
ro?r, 

......(2a)-zL 2d pr )"rx'G'
and

o'*= o',{l-x) (2b)

3. Chenoweth-Martin[16] :

t2

Values of Q p can be obtained from table

C-B) and aparameter Zwhere[2]

,=Ll b-]'.... .........(3)
p,u'f )

Ali

(2) from known values of
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RESULTS AND DISCUSSION
comparison of f*values obtained from experimental work with

those predicted by the three correlations was done. The relative
measures of performance are measured statistically in terms of RMS
(Root Main square) effor and AVE (Average) error of which the former
are the more meaningful values in terms of accuracy of prediction. The
average errors can often give good agreement due to the canceling of
positive and negative prediction errors, but they do give an indication of
general over prediction or under prediction. The RMS error values
indicate that for homogeneous model gave a RMS error value of 61.4%o
which gives the best agreement with the experimentar data.

Lockhart-Martinelli correlation and chenoweth-Martin
correlation have RMS errors well less loo% such as 96.193 yo and
99.768 0Z respectively. There is also a variety of over prediction and
under prediction suggesting that deficiencies exist in the correlations
and not in the experimental data. RMS error and AVE error percentage
values for each of the correlations were deduced and it confirms the
comment that most of data presented in the literature on two phase flow
are fbr pipes less than 50mm in diameter, and thus necessitated
considerable extrapolation to the sizes of tubes and ducts normally
encountered in industrial applications.
The homogeneous model (65.7238%) gives best agreement with the
experimental. It is worth noting that:
None of the correlations gives overall prediction to RMS errors less
than (60 o/o) over the data range.
2. Some of the correlations have very high RMS erors associated with
predictions.
3. The best performance correlations tend to be under predicting the
two-phase pressure gradient and the poor performance correlations that
tend to be over predicted.
4. In general, the flow pattern has some effect on accuracy of prediction.
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Table - I : Lockhart-tvtartinetti parametu
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Table -2: Chenoweth-Martin Parameters

Liqllid Volume

(1-β)Fraction

Z=50 Z=100 Z=200 Z=500 Z=1000

0
ｈ
ν

0.00001 565 565 ，

″

0.00002 1 235 5S5

0.00004 620

0.00007 635

0.0001 645 258

0.C1002
0■ く 950

0.0004 675 680

0.0007 1 470

0.001 620 325 370

0.002 580
0.004 500
0.007 72.5 72.5

530 530

0.02 29.2 29_2 29.2

0.07 9.9

4.05 4.05

222
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FIG. -l:Comparison between experimental and
homogeneous model

=6R RRO/. RⅣIS=99770/n

01 EXPER:MENTAL

FIG. -3:Comparison between experimental and
Chenoweth-Martin prediction
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FIG.-2:Comparison between experimental and
Lockhart-Martinelli prediction
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Two Phase Flow Pressure Drop in a Horizontal Pipe

Nomenclature
Symbo DescriPtion

I
B Coefficient in Chisholm correlation

Greek

β
λ

λl
λ2.λ T

μ
p

φi

φi

Ali

Ｄ

Ｇ

Tube diameter

Mass velocity

P Pressure

Re p.u.D Reynolds number:
p

r Specific volume:
p

x Q,P, Mass dryness fraction:

. Q,P,*Q,P'

X Martinelli Parameter

Z Factor in Chenoweth-Martin correlation

Volume dryness fraction
Friction factor : 4f (Fanning factor)

Single Phase friction factor
Two Phase friction factor.

Viscosity
Density

Ratio of two phase friction pressure drop to

single phase friction pressure drop if total flow
rate was liquid

. Ratio of two phase friction pressure drop to

single phase friction pressure drop if liquid

Dimensio
n

m

kglm2s

KN/m2

-3/kg

聯

φ:

fractiOn Offlow rate flows alone

∝。 導ll盤腑l胤冨11識犠w
rate was gas

Ratio of two phase friction pressure drop to

single phase friction pressure drop if gas

fraction of total flow rate flowed only
Fraction Pressure gradient N/m3想

一度
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ABSTRUCT
The research aimed to estimates the impact of the noise pollution on the workers
health in the Durra Power Station . This study were included the Following:-
Hearing tests for workers at places of high level noise intensity. Measuring tlhe
intensity level in different regions of the station. Survey questionnaire distributid to
workers concerning their ill effects due to the noise situation. Identiff the records of
accidents to assess risks leading to accidents.
Analyzing the observed data generated from this study in order to set the required
prevention procedures and to follow up the periodic testing programmed.

INTRODUCTION
Noise is sound without agreeable musical quality , or defined as

undesired sound produced by human activities [l] , unwanted in that it
interferes with communication , work , rest ,recreation , or sleep [2] .

Noise does not remain long in the environment. However *hil. its
effects are immediate in terms of annoyance [3], it is cumulative in
terms of temporary or permanent damage [4]. Therefore even a pure
musical tone can be perceived as noise if it is loud or very high [5].
Noise comprises a single frequency, as wide - band or as narrow band
[6]. Noise can be described by its occurence in time as having a steady
state impact l7). steady state noise is one with negligible levei [7], witir
fluctuations during the period of observation [8]. Tlie sound - pressure
level depends on the amplitude at the acoustic vibration and it iJdefined
as the noise intensity. The loudness of sound increases with the sound
intensity level at a constant frequency t9]. The relationship between
them is a logarithmic relation [10]. Noise intensity is miasured in
decibel units; the decibel scale is a logarithmic relation with the

143



Noise Pollution Effect on Du.a Power Sotton *otU""**r,m, 
Abdulkhaliq, Bedri and Mohammed

intensity level. The intensity level (LA) is measured in decibel (dB) and

can be ialculated by the following equation(l)

L(A)=lo 10g Po dB(A)

Wherc:

PA   Illよ
it:i]:1::sI:::: 

°f the sound pressure produced by the
PO   is the reference SOund pressurc

dB(A)is the S10W response,in A― scale decibels

Noisc pollution is a growing problem in modcm society not only

unpleasant but can dsO rcsJt in pcrrnanent physblo」 cal damage to the

hearing mechanism[11]There are relationships be● veen intensity

noise and pellllissible levels and the workers hours according to federal

rcgulations[ 12]The equivalent continuous sound levcl,is thc sound

levelin dB(A)whiCh iS prescnt during a 40h per week would yicld the

設 l亀 鮮 efTll鳳 総 1:鷲 鷺 よ≒ 飛 犠 謂
ittT理

intcnsity is increased by 5o dB(A),the lCngth of exposurc should be

halvcd ln order that thCい ″o dcgrecs of noise cxposure be cquivalent

‖紹h導鷺∬
1翼鳳∫∬t認霊ittl翼よ『t∬1:Isよ羅

jarring and bearablc SOund to bccome un‐ wanted[13]

Thcre are many factors that affcct the noise ponution such as

distance which diminishes the SOund levcl rcaching the ear. Thc

duration of the exposurc is also important[14]as the WOrkcr hcaring

sensiti宙ty is dcCreased yearly cause ofexposure to nOiSe[15]

鋼ぬlttlml綿殿v:寵認‖11島冨t躍脚 ;総
I緊 1。∬露嚇d'』|:u:農∬ま器:aic∫:S#糧attald漁,

欄 重椰 鱗 亀諄ギ憾 酬 :
development of latcnt neurosis/111

controllable pollutant that can yield tO abatcmcnt tcChnology[18].
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MATERIALS AND METHODS
Equipment:-

- Noise dosimeter (Sound Level Meter).
- Blood pressure Sphygmomanometer.
- Audiogram system.

Methods:
The methods used to measure and assess the intensity level of

noise exposure to the workers in Durra power Station are:

Hearins Tests:
The tests were done in a specially constructed sound proof testing

room.
Each ear was tested separately. Test sound can be sent to either ear

through a comfortable head set.
The subject is asked to give a sign when he hears the test sound

selected frequency ,250 to g000 Hz were used.
At each frequency the operator raises and lowered the volumeuntil a consistent hearing threshold was obtained. The hearing

thresholds were then plotted on a chart and were compared to normal
hearing thresholds.

The teen measured the intensity level of noise pollution in different
Areas. The sound level meter was used to -.u.rr.^the degree exposure
and measurement was taken at the:

- Places occupied by workers.
- Points where the workers head was.
- Distance lm from either side of the workers heads in the normal
work posture.

Auditing the hazard records:
The accidents were studied to pinpoint the hazard the accident

workers were exposed to especially in high sound level areas.

Health Situation of Workers:
A list of questions asked of the workers about some abnormal

health situation that was felt by the workers due to noise pollution.
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Table―A:The results ofSurvey and evaluations ofthc health Situation and
to nolse.noise pollution on worhqrs

５

一
６

一
７

11

12

13

14

15

16

17

18

42 24 Ope. 10 1 0 0 0 0 0 0 0
0 0 0 0 0

32 14
Ope
10 1 0 0 0 0 0 0 0

0 0 0 0 0

0 0 1 0 0 0 0 0 0
37 Ope. 10 0 1 0

37 Ope. 10 0 0 0 0 1 0 0 0 0 0 0 1

32 Ope. 0 1 0 0 1 0 1 1 0 0 0 0

Ope. 0 1 0 0 1 0 0 0 0 0 0 1

47 25 Ope. 2 1 0 0 0 0 1 0 0 0 0 0 0

21 Ope. 2 0 0 0 0 1 0 0 0 0 0 0 0

19 2 Ope. 6 2 0 0 0
0 0 0 0 0 0 0 0 0

37 14 Ope. 9 2 0 0 0
0 0 1 0 0 0 0 0 0

4 Ope. 12 2 0 1 1 0 0 1 0 1 0 0 0 0

10 Ope. 6 2 0 1 0 0 0 1 0 1 0 0 0 0

56 Mai. 6 0 1 0 0 0 1 0 0 0 0 0 0

Ope. 9 0 1 0 0 0 1 1 0 0 0 0 0

36 Ope. 6 1 1 1 1 0 0 0 0 0 0 0 0

30 10 Ope. 12 1 1 1 1 1 1 0 0 0 0 0 0

42 10 Ope. 6 1 1 1 1 0 1 1 0 0 0 0 0

32 Mai. 10 0 0 0 0 0 0 0 1 l 0 1 0

′
” 10 Ope. 6 4 0 0 1 1 0 0 1 1 0 1 0

45 20
Ope lol2 0 0 010 0 0 0 0 0 0 0 1

Ope. 812 0 0 0 0 0 0 0 0 0
0 0 1

39 Ope. 814 0 1 1 0 0 0 0 0 0 0 0
1

10 Ope. 0 1 1 1 0 1 1 1 0 0 1 1

49 30 Ope. lo1 4 0 1 0 0 0 0 0 0 0 1

Mai. 12 1 0 1 1 0 0 1 0 0 0 1 0

′
” 9 Ope. 0 0 1 0 0 0 0 0 0 0 0

0

36 Ope. 6 5 0 0 0 0 0 0 0 0
0 0 0 0

21 Ope. 6 0 0 0 0 0 0 0 0 0 0 0

30 4 Ope. 10 6 0 0 1 0 0 0 0 0 0 0 0 0

47 Ope. 6 0 1 0 0 1 1 0 0 0 0 0 0

0 0 1 1 0 0 0 0 0 0
41 22・ Ope. 10 7 0 1

４‐

一
４４

20 Ope. 10 7 0 0 0 0 0 0 0 0 0 0
0 0

Mai. 10 7 1 1 0 0 0 1 1 0 1 0 0 0

0: neg.(-ve)
l: pos.(+ve)

Abbreviations

He Headaches

St Stress

An Annoyance
Agg Aggression
Ve Vertigo
Fa Fatigue
S.d Sleep disturbance
An AnxietY
B Blood Pressure
Tre Tremors
Wi Withdrawal

Ope. Operation
Mai. maitenance
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RESULTS AND DISCUSSION
Table I represents frequencies , percentages , cumulative percents and
comparisons significant of some related variables such that Age , period
of working , types of work and time of work ( per hour ) daily .

Table -l : Observed frequencies, percentages, cumulative percents and
ficant of some related variables

Variable Groups
Frequency

DB
Percent

Cumulative
Percent

C.S.

Age Groups

<30 2 6.1 6。 1

f:ts.tzt
P:0.002.

30-39 16 48.5 54.5
40-49 33。 3 87.9

50> 4 12.1 100

Period of
work

<10 8 24.2 24.2
f:a.ls+
P=0.094

Sie.

10-19 14 42.4 66.7
20-29 7 21.2 87.9

30> 4 12.1 100

Type of
work

Operator 29 87.9 87.9 Binomial
P:0.000

Sis.
Maintenance 4 12.1 100

Time of
work

6-8 17 51.5 51.5 Binomial
P=1.000
Non-Sis.8-12 16 48.5 100

The results showed that a significant different at P< 0.05 were obtained
between the distribution of the observed frequencies by their expected
in a randomness distribution assumed except the last variable ( time of
work ) at P>0.05 , which indicated that a restricted outcomes would be
presented and as follows :

a- With age variable , the most workers full insides interval ( 30 -
50 ) years old .

b- With period of working , the most workers full insides interval (
l0-20 )years.

c- With types of working , the most workers were operators .

Table - 2 : Represents frequencies , percentages and cumulative
percents of Location
( Area of work ) variable that our sample had been selected of
randomly.
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ificant of some rel varl

Location Frequency Percent
Cumulative

Percent

Area of
work

Turbine 6 18.2 18.2

Boiler-6- ( Front and Back ) 8 24.2 42.4

Water Pump-( Front and Back ) 7 21.2 63.6

Gas unit - ( side and out ) 3 9。 1 72.7

Sub station 3 9。 1 81.8

Air Pump for unit 5,6 and Gas
unit

3 9.1 90.9

Water Pump Station For Cooling 3 9.1 100

Noise Pollution Effect on Durra Power Station Workers
Kassim, Abdulkhaliq, Bedri and Mohammed

Table -2 : Observed frequencies, percentages, cumulative percents and
ated variables

The results showed that most of them were located at Turbine ,

Boiler-6- ( Front and Back ) and Water Pump-( Front and Back ) , while
the others were located in the last four area of works as it's recorded in
that table .

the following tables represents the data collected from noise pollution
and their effects on the workers health, and the environmental areas of
power station.

Table -3 :The mean noise pollution intensity level (L A)) that measured

ind ifferent

No.ofregion Region
The mean level (LA)
intensity in decibels

「Turbinel-1 86

lTurbinel-2 87

lTurbinel-3 95

「Turbine卜4 9s.6

lTurbinel-5 103

「Turbinel‐6 95

2
Boiler-6-Front 81

―Back 86

3
Water Pump-Front H3

-Back 107.9

4
Gas unit -side 99

-out 88

5 Sub station 80

6

Air Pump 90

For unit 5.6 68.2

For Gas Unit 63

7 Water Pump Station For Cooling 93

The results of mean noise pollution intensity level (L A) that measured
in different regions ranged between ( 63 - 108 ) ( L A ) intensity in
decibels which indicated a highly shifted among different regions . That
obvious results ought to be needs more explanation and descriptive , in
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order to enable us to know the acfual differences in that regions which
were treated in the next table .

The following tables represents the summary statistics of the data
collected from noise pollution and their effecti on the workers health,
and the environmental areas of power station .

Table - 4 : Summary statistics ( Mean , std D. , std Error and 95yoc.I. for
population mean value of the data collected from noise pollution ( L A ) intensity in
decibels

The results showed that the highest ( L A ) intensity was found in the
water Pump-( Front and Back ) , then followed in the three located area
( Turbine , Gas unit - ( side and out ) and water pump Station For
cooling ) , while the low levels of intensity were found in the located
area of ( Boiler-6- ( Front and Back ) , sub Station and Air pump for
unit 5,6 and Gas unit ) . Graphically by Bar - chart in the figure ( I )
represents the differences which were found in the studied of research
area.

From the assessment and evaluation of the Noise pollution For
many areas in the Durra power station , the hearing testing and hazard
assessment showed :-

Lack of communications between management and workers. This
requires a focused programmed of rising of communication skills
through training and the organization of periodic large meetings with all
staff (once monthly for instance) to drive the point home and to create a
friendly relationship by which worker will feel less neglected.
Table I showed the sound intensity level much higher than the

permissible figures. This situation needs to be addressed by:-
- Rotation of workers to minimize exposure.

Area ( Location ) N Mean Std.D.
std.

Enor

957o Confidence
Interval for Mean

Min. Max.
ｗｅｒ

ｕｎｄ

０
　
０

Ｌ

Ｂ 呻輌Turbine 6 93.6 6.2865 2.5665 87.0027 100.1973 86 103
Boiler-6-
( Front and Back )

2 3.5355 2.5 51.7345 115.2655 86

Water Pump-
( Front and Back )

2 110.45 3.6062 2.55 78.0492 142.8508 107.9

Gas unit -
( side and out )

う
４ 93.5 7.7782 23.6159 163.3841 99

Sub station 1 80 80 80
Air Pump for unit
5,6 and Gas unit

3 73.7333 14.3253 8.2707 38.1474 109.3193 ′
υ 90

Water Pump Station
For Cooling

1 93 ｎ
ン 93

Total 17 90.0412 12.7964 3.1036 83.4619 96.6205 ‘
υ
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- The wearing of suitable sound

earrnuff or earPlug Provided
comfortable oPtion.

- The resort to engineering solutions

source of noise .e.g. the use of

Kassim,Abdulkhaliq,Bedri and MOhalnmed

attenuation device such as the

the workers select the most

to each area dePending on the

screens or Point of source

treatment.
Table 2 showed examples of the different health effects on

workers because of noise and the agency they are exposed to.

This means that the solution is really a human effort to relieve

them of headaches, high blood pressure, etc""
From the information in the P-3 of this study the team were derived

an equation to calculate the relation ship between exposure time and

the level of intensiff of noise (Permissible exposure)and this named

WANB equation, as shown at table -5 and figure l'

Table■
f noise

The evidence for effects of noise pollution on worker health is not

stronger for annoyance, cognitive, performance ,in worker health'

Occulational noise exposure shows small raised blood pressure. The

physical illness attributable to environmental noise is quite small. there

is a ne.d for further research to clariffing the effect of noise pollution

including buffer measurement of noise exposure and health cut comes it

is necess=ary to choose the right hearing protection and put flush plug -
In Installed on the boiler and steam generator to view the Noise meter

and the worker must used ear muff or earplug

-There are clear evidence of negative health effects on workers

exposed to noise in durra power station. This situation is not

acceptable .as it, in the long run, will develop into permanent hearing

ぅ :じne lelaE10nSnlp DCtWじ じHじXPυ Sulo L1111し 011い し11=|1井|≡壬≡ギ=主=二=と
二=

Dependent variable..NOISE    Method..LOGARITH

Multiple (r) .95478

R Square .91160

Adjusted n Sqy.q__.9!s50

Standard E「or   l.86571

Analysis of Variance (4!9Y4)
S.O.V. DF Sum of Squares Mean Square

Regression I 143.57646    143.57646

Residuals  4 13.92354 3.48088

F=  41.24712   Sign ifF= .0030

‐̈‐‐‐――‐‐‐‐‐‐‐‐‐‐‐‐―Variables in the Equation‐‐‐‐‐―‐‐‐‐―‐

Variable B SEB Beta t Sig

Time ‐2.881417 .448652 ‐。954776   ‐6.422 .0030

(COnStant) 112.601229  2.471629 45.558 .0000
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loss coupled with high blood pressure, fatigue...Etc. we can relieve
our workers of this agency.

NOISE

a obscrved

Logarithnic

T:ME

1000  1200

N=bO(bl+Ln T)
恥rhere N=noise

bO:(COnstant)=112.60
bl:( S10p )  = ‐2.88
The error type one in this equatiOn(Goodness Offlt)is nOt mOre than(o.o03)

Fig-1:thc relationship betwecn exposure tilne and the lcve1 0fintensity ofnoise
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ABSTRACT
- In this paper, Adomian decomposition method has been extensively used tofind the approximate solution for nonlinear Volterra integral equatiort's of the
second kind. In this method assume the solution of a iunctional equation is
considered as the sum of an infinite series usually converging to the solutiln, It has
been shown that the series has a fast converges, and withiniy few terms, this series
approximates the exact solution with a faiiy reasonable enor. Finally, numerical

of this.ithod.

INTRODUCTION
The integral equation is generally defined as an equation, which

involves the integral of an unknown function u(x) that appears under the
integral sign.
A linear (nonlinear)_ integral equation is an integral equation given by

the following form, Il]:
a(x)u(x) - ! *1*, t1"1t)dt = f (x)

f)

where a, f and ft are known functions; k(x,t) is called the kernel of the
integral equation, z is the unknown function to be determined and a
be a measurable set in a measurable space E.
we_can distinguish between two types of integral equations, which
are,l2):
1. Integral equation of the first kind when a(x) =0 in equation (l):

"f 
(x) - -lk@,t)u(t)dt ,..(2)

O

2. Integral equation of the second kind when a(x) +0 (for simple of set
a(x)=l), then equation (l) can be written as:

u(x) = .f (x) + lt 1*,t1u1t1at . . .(3)
n

Now, integral equations can be classified into different kinds
according to the limits of integration:

Yol.2l, No 2, 2010
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1. If the limits of equation (1) are constants then this equation is. called

Fredholm integrat ei;ution. tn this case, Fredholm integral equations. of

the first and ,".o.rd kinds will respectively have the following

expressions, [3]:
b

/(χ)=∫ル(χ ,′ )夕 (′)グ′
b

“(χ)=/(χ
)十∫た(χ ,′)露 (′】カ

∬葛器lP:∴躍 t為滉I襦
d second kinds.

t kind is,[3]:‐

/(χ)=∫ル{χ ,r)“ (′)α′

and Volterra integral equation ofthe secOnd kind iS:‐

"(χ
)=/(χ)+∫た(jr,r)γ (′)dr

where a is constant and χ iS Variable.

.… (4)

。…(5)

…(6)

.¨ (7)

The Adomian DecomPosition Method

In this section, 
^ we first describe the algorithm for the

decompositionmethodtofindtheapproximat:-t."lYtiglforgeneral
nonlinear volterra integral equation of the second kind [4,5,6]'

Let us reconsider equation (7) of the form:

Ly+Ny=f(t) 
' 

, forre(O,r) "'(8)

where the nonlinear term Ny = y' for some positive integer m '

Since, we have

Ly= f(t)-Ny "'(9)

tt Ly = r'f Q)- r'Ny "'(10)

OR

! = lo - r'Ny ."'(1 
1)

where L = d I dt is the term of higher differential linear operator in t 
' 

and

is assumed to huue an inuers e it, in this case I;r is a one-fold integral

operator, which mean that
t

t, =l (.)ds;
0

Andyoincludesr,fl)andappropriatetermsdependingontheorder
of I and specified conditions such as y(0)+ry'(0)+ I;'f for a second

order operator and given initial conditions'
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The standard decompositiOn methOd assulnes a series s01utiOn fOr y

given by

ツ=Σッ″=ノ0+乃 +ッ2+・… …。(12)″=0

And the nOnlinear operatOrハレcan be decOmposed into

妙=ΣИ″
″=0

Nowノゥ iS replaced by the И″in equation(11);consequently

ツ=ツ0-rlΣИ″
″=0

wherethe И″'s are Adornian's polynonlials Ofッ 0,ノ1,ノ2'・・・
'ノ″

И″=券券[Ⅳ(暮れ]た0,n=0,1,2… .

…(13)

.… (14)

given by:

… (15)

Here,), is a parameter introduced for convenience and the A,,s are
polynomials defined by Adomain decomposition in the following way
[5,6]:
Ao=Nlo ,!o is equal to the sum of components which are not

function of y ,

lt = -L-t Ao

. .dN
At = !t(fi)t, and

lz = -L-t Ar

Az = lztffin.r*r#rr, and ...(16)

li = -L-t Az

More generally

n, =f__;rr,4(#lv, and

yn = -L-'An-,
where the c(i,n)are products (or sum of products) of 7 components
of ./ whose subscripts sum ton divided by the factorial of the n number
of repeated subscripts.
As an example consider the nonlinear terms Ny - y, then the coefficients
c(j,n) are defined by:

fi.,,oc(l,n)=yn for j>2 c(j,n)= I 
--" ; ...(17)

\+i2+...+ir=n t

with o<rj < iz3...<n .AlsoPis aproductoffactorialof a,rwhere a,r
is the number of elements that are equal to y 

,o
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Consider the following example.

If  Πノ清=ッ lッ2ツ 3
0rif Πッ,た =ッlツlyly2ツ3ツ 3

So that decompositiOn ofy

ツ0=ノ o

ツ1=~Z~1/o

ノ2=~Z~1/1

ツ3=~Z~1/2

then P=1メ 1メ 1!,

then P=3挟 1狭 2!.

into equation(12)yieldS

…(18)

Yn = -t'A,-t
And yis determined once the Anare know. For Ny =y3 theA,(otA,(y3\

to speciff it more completely are substituted into the above expressions

to obtain the solution. For convenience some Anate listed for power of

v.
Let Ny= y3 the A, are given bY:

ИO=ッ :

Иl=3ッ:ッ 1

/2=3ノ:ッ2+3ッ子ッ。

/3=ツ:+3ッ:ッ3+6ッ0ノ1ッ 2

И4=3ノ :ッ 4‐卜3ッ『ッ2+3ノ :ッ0+6ッ0ッ 1ッ 3

/5=3ッ :ッ5+3ッ rッ3+3ッ :ッ1+6ッ0ッ 1ッ4+6ノ0ッ 2ツ 3

…(19)

威提鮮撒 lI魁罰rT:囃
without linearizatiOn procedures.

In pracice,dltermS Of SeHes y。 =2yno Cann° t be determmed

and so the practiCal S01ution will be the n‐
tem approximation九 [7]

ム(′)='yn(r)With  l雲ψ"(r)=ツ(r)       …(20)
● Cl

肌 澪雲 ∬ 離in守 1譜‖ 朧
SIl器

瓢 蹴 匙 鰍 :1:

this method is seleCted ッ。(′)=/(′),then the Adorrlian decompositiOn

method and the sucCess市 e apprO対 mations methOd are exaCtly the

sameF,η・
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The following algorithm summarizes the steps for finding the
approximation solution for the second kind of nonlinear vJterra
integral equation (NVIE).

Algorithm (ADM-NVIE)
Input: (f (t),k(t,s), y(s),o,t),
Output: series solution of given equation
Stepl:

Put yr(/) = f(t)
Step2:

Compute

u' =*#['ti"''],,' n = o't'z'"'

,, = _'yo1*,t)A,_rdt

Step3:

Find the solution y =Zy,
E″″

Example:
Consider the f0110wing nOnlinear V01terra integral equatiOn ofthe

second kind with the exact s01utiOnノ
(χ)〓 χ
2_χ
。

ッ(χ)=‐ 15/56x8+13A4x7_1lAOx6+9/20x5+χ 2_x+∫
(χ十
`)レ

(′刀3″。
To derive the s01utiOn by using the decompOsition inethod,we can use

the fbllowing Adonlian scheme:

Let

y。 (X)=‐ 15/56x8+13/14x7_11/10x6+9/20x5+χ 2_x, then

For the flrst iteratiOn,we have:

ッ1(χ)=∫ (χ +′ )ッ:(′)″ ,
0

Considering(12),the apprO対 mated s01ution with two te.11ls are:
・         ッ(χ)=ッ0(χ)+ッ1(χ)

Next te.11l is:

ツ2(χ)==∫ (χ +′)3ッ:(′)yl(′ )aけ ,
0
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In the same way, the component y(x)can be calculated for n = 2

2-
solution )1, with three terms are glven as:

n=0

ッ(χ)=ッ。(χ)+ッ1(χ)+ッ2(χ )

ノ(χ)=―χ+χ
2+0.850x5_1.10x6+0.5357x7+0.2696x3_17/30x9

+27/140x10+1047/2464x H -1631/1920x 12+62437/7280 0x13

‐23309/7840 0x14_0.4714x15+0.8506x16_0.7959x17+0.4099x18+0.2826x

‐0.8230x20+0.7768x21_0.3509x22_0.1073x23+0.4775x24_0.6105x25

+0.4120x26_0.0664x27_0.1874x28+0.2851x29_0.2536x30+0.1337x31

‐8.4292c -004x32_0.0746x33+0.0832x34_0.0566x35+0.0235x36

+9.0880c ‐004x37_5。9526e ‐004x38+0.010x39_0,0053x40+0.0019x41

-4.2593e ‐004x42 +5.8124e ‐005x43_3.6159e ‐006x44

Approximated solution for some values of x by using Adomian

deJomposition method and exact values y(x) = x' - x of Example'

depending on least square error (L.S.E) are presented in Table(l) and

Figure(1).
This paper presents the use of the Adomian decomposition method, for

solving nonlinear Voltarra integral equation of the second kind. As it
can be seen, the Adomian decomposition method for nonlinear Volterra

integral equation is equivalent to successive approximation method. A
comparison of the approximate solution from the Adomian

decomposition method with the exact y(x) = x' - x of the integral

equation at x,,i=1,2,...10 yields the errors displayed in Table(1). we

can see, also from Figure(l) that the approximation is very good. The

curve, which represents the approximate solution almost coincide with

the analytic solution.

Table -l : The results of ExamPle us ADⅣl―NVIE)al
X 臓 α

`′

ッ(χ)

Approximation
2

ッ (χ)=Σ ッ ″ (χ)

″=0

En'or = (y r-n(x) - | Appruimario, (r))'

0 0 0 0

0.1 ‐0.0900 ‐0.0900 3.0780e-010

0.2 ‐0.1600 ‐0.1602 3.6526e‐ 008

0.3 ‐0.2100 ‐0.2106 4.0468e‐ 007

0.4 ‐0.2400 -0.2413 1.6058e‐ 006

0.5 ‐0.2500 ‐0.2518 3.4192e‐ 006

0.6 ‐0.2400 ‐0.2421 4.5795c-006
‐0.2100 -0.2120 4.0831e‐ 006
‐0.1600 -0.1615 2.3828c‐ 006

0.9 ‐0.0900 ‐0.0909 7.6338e‐ 007

1 0 ‐1.5894e¨ 004 2.5262e¨ 008

LS.E 1.7301c‐ 005

Waleeda
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“品 が7∴ 」

…
主 /

..r .. Exact

+Approximate

/

Figure-l: Approximation and exact solution of nonlinear Voltera integral equation
of Example
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ABSTRACT
The study included isolation and identification of bacterial isolates from the

armpit to 50 vtlunteers, diagnosed within the three groups of bacteria including

coa;ulase negative Staphylococcus, coagulase positive Staphylococcus and

Miirococcus spp. Measured concentration of aluminum ions for seven types of
deodorants and- antiperspirants commercially available in the local market ranged

from 3.1-2l.37yo. To know the impact of these products on such bacterial isolates,

their inhibitive effect was tested using the nutrient agar culture in vitro. These

products (containing aluminum salts) gave an adverse effect on the bacterial isolates

ianging from 14.28-100%. The proposed alternative materials (fresh lemon juice

andlose water), which are free of salts of aluminum, gave an adverse effect ranging

from 80-10 0o/o for fresh lemon juice and 0-75% for rose water. Hence, both these

alternatives can be considered as safer products in comparison with such deodorants

and antiperspirants adopted as alternative to a safer health of those products.
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Audio signal processing is one of the most signiflcant branches of processing
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κ  =C illt(SO )              ___

Next 6J匡コ■」メ |`"3,り l・m
S(1)スJ」1■´

'6J出
Ⅵび  n
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adaptive mean filter algorithm i*Jt cJuJr al- & or,.ti :Z$sj*

O  noisy sOund signal Nos(o

o  rllter block size w =1,3,5,7...

…
1轟|‰l:出鷺器:ぬ

reshOld

o smoothed sound signal S(t)

,',Jaill drl,J3e., iiitill fs-. .l L.J&JI iJt.tyl rjt3r! Input:
t=|,29,...,J

J = total number of elements

Thl, Th2

ι」l由1ト

) :1生  wl〓 Int(凛 い
2

年 Int().メコ|ヽsび― ユ||コ1工L
Jl=J― wi
W2=VVl+1
For t=w210 Jl  :´ヽ

`Jl

ll=t― Wl
t2=t+Wl

い●」l■0
If laV-1281>Thi then

島 L,し ■ コ1おり Nosoぃ 0`,しり■ 生メ出 ●し 」 16J嗜ッ|こ卜 J

ち甲制し脚|“ギ̀
霊
逃言:l営革

…諾淵獲難鷺

。
Ａ

・
Ｂ

。
Ｃ

・
Ｄ

。
Ｅ

。
Ｆ

・
Ｇ

。
Ｈ

・
Ｉ

Ｊ

・
Ｋ

。
Ｌ

;itii.Jt iliullr*t+ *lr: .a
Iilii.ll tiililtL.r+ +..: .b

S = 0 iiil,ilt .;arje eJx+.j ril+t ,-I a;:for t, : t1 to t2 :siirs 1, ,rrr 1, 6. l!;ir ;Ur,! rr.rs. ;_^r. FS=S+Nos(t3) ,iiul;_.fr, ,jt
Next t3 1 ijEiJ;;fsru4l:

) .l 
""=Round_Integer6liullJ,.rnjdJ'Ji

.1. Round- Integer. Gqr. r.E rr,ff s{ *.rl;Jlk
a1 = Nos(t3)

€is.l:.ll liiUll J,.je Jrrj .M
iSiulll+t -I4&i!, r.l.j .N

ヽい 16J嗜ンψ口 |`ュ」しal ψJり|´コ|“ 砂 lJL訃 嗜!´ :
128“メ|(Thl J J出」「Ⅲ

“

出1…
JY, i+ d+i*i Th2 {j:,,tr 0" 5r Ltrr-llj n1 €jsll J..!.tl 0# d.J,itt Ols lit .:gl6,fi-rllJ".Ui+i. Iflar-avl>Th2ffren- ar:i,

Ot ,tl av -- ar 
_q&i 

rr; ,ritlJ 4tii gitt ,.a:lt t+ C" .rSi.r-irit J.ajdt t+i ,:,:s tir .If a1 > Nos (t-1). and a1 > Nos(t+l) then 
", = u,

Ql ,rl av="1_cn-o.q,pill3a$g3tt ,,air'tt r+lcrj,.r fjj.rr ,arr L!ojulil .If a1 < Nos (t-1) and a1 < Nos(t+l) then ,, = 
",end if N iJ&itl .bJ"j, s{- .O

S(t) = av =a, :(* Ls,rf li"r.tr lrr.lyf ,r*rl O,Ii- .iNext t 6 ;3lrir,i 6rr.J;d n
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window Tvpe SNR「 window tvpe SNR′

R2 SIGNAL 229 5691 RI SIGNAL 2∞ 6492

NOISY 3C19 4214 2 OヾISY 292 4460

3 M 270 4821 M 5139

AM 4821 2 AM 253 5139

5 M 2.55 51.15 2 M 240 5420

AM 255 5115 2 AM 2.40

7 M 244 5344 2 M 232 5615

2 7 AN 2“ 5344 2 AM

M 5542 2 M 5755

2 AM 235 5542 2 AM 5755

6 ЭISY 2004 6 OISY 622 2091

6 M 2724 6 3 M

6 AM 2683 6 3 AM 456

6 M 3121 6 5 M 3267

6 AM 3058 5 AM 266

6 7 M 6 7 M

6 AM 3331 7 AM 3.67 3549

6 M 3660 6 9 M 3769

6 AM 3.67 3551 9 AM 3767

NOISY 10.22 1274 NOISY 13.15

3 M 1796 3 M 1845

AM 1595 3 AM 774 1680

M 21C略 5 M 2148

AM 740 1760 5 AM 696 1868

M 23.39 M 2373

AM 1860 7 AM 1993

M 9 M 25.58

AM 676 1928 9 AM 626 2079

■ 国16J出り|ひ A“1ヽ 1^c井し ご
Ll・ JごL:2-」 J■

σ qus window Tvoe SNRr σ qus window type SNRr
R2 SIGNAL 229 5691 RI SIGNAL 60.98

NOISY 52.32 NOISY 130 1   2.34 5555
3 M 55.40 3 M 59.03

3 AM 5540 3 AM 221 5903
5 M 226 5761 5 M 6044
5 AM 5761 5 AM 5 6044
7 M 220 5928 7 M 6145
7 AM 220 5928 7 AM 6145
9 M 9 M 208 62.46

9 AM 9 AM 6246
NOISY 3328 NOISY

3 M 4353 3 M 272 47.82

3 AM 3.10 3 AM 273 47.75

5 M 4796 5 M 5220
5 AM 284 4579 5 AM 250 5209
7 M 255 5 1 CXl 7 M 237 5497
7 AM 7 AM 237 5484
9 M 244 9 M 228 5696

9 AM 258 5040 9 AM 2.29 5682
NOISY 549 2369 NOISY 2380

3 M 3460 3 M 3.76

3 AM 2896 3 AM 4.50 2896
5 M 326 3989 5 M 327 3977
5 AM 3107 5 AM 419 3107
7 M 299 7 M 4318
7 AM 3245 7 AM 404

9 M 9 M 285 4577
9 AM 390 9 AM 3309
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