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Conccntration of Pctroleum Hydrocarbon in Species of
Plants Ncar Shat Al-Arab River

Naif M. Aziz
I)cplrtmcnt of Iliology, collcge of scicncc, Univcrsity of Basr:rh

Ilasrllr-lracl

. A.dill
L .r:iiilia ,f- 4+S 1ly:l a*,;l .il-,ryl ,,s 4$ll crl-:r-.,lSl-,,".*ll j$-r.,to

Jr*ll JLJIJ;lJl . ir. J.lll ,j$l t' 
''lL;tll c,L:y:S-,,r.Cl -!5-i o):*" cr;'Jr .'-r;Jl

4.00 _r 4.14 16.0: (LU Lii: e. / f+Uf* 6JJL)  liJlr J,Ell .iit+jr f:!^+ll -iri-

dr- i+JJrll elj'=)l r,c a,ti;ll .:bjr;tS3-1+dl dr d'll .,ltl o xl. '.Jt-ltt ,* 2'1 s

.:.lt ( L*lJJl aitj-,J B3J.ll ;rL.. 3i ..)^ ,ji .+r. rtllt "t;)! +l-,11-ii. '-.r-lJl J-:;

..+-,,lyJl 4S-,1..J a;J;1Jl crlit-all ;rc )--ai +iri^ll .,.!* :J=r

AI}STItACT
'l'[c coucr:ntration ol- potrolcutn ltydrocitrbon wcrc dctcrnrirlcd in

lcavcs ol' lbur spccics ol' platrts li'onl Shatt AL- Arab Rivcr. 'l'hc nlcan

cgpccptr:.rtig1 9l' pctrolcunr hyclrocitrbotrs itt ;llttlcnix clactylilcr:.t cv. Saycr'

Li.z1-slus spiua-christi cv. Banrbawi, Cortlill lllyxa ttttcl Not'it"tlll olcanclcr worc

( irr pr g.g-r dry wcight): 6.03 , 4.14 ,4 , 00 and2.l rcspcctivcly. Thc highcst

vulucs oi pctrolcunr hyclroclrborts wcrc ltcilr parts tll'Shatt Al-Arab Ilivcr
cgntpar.ing with lirr parts. l{clincry statiott at Mrrliia bcsidc ltuttlatt utld boat

activitics wcrc thc ttrost itrlpot'tatll stlurscs ol-pollution in this rcgion.

INTRODUCTION

Petroleum hydrocarbons may be released into environment in a

variety of situations including tratural seeps, accidental spills, rcfiucry

cprissions, pipclinc lcakagc, Urbal run - oll' and municipal wastc watcr

discharges. Spills of petroleum hydrocarbons are having attention in rccetlt

years. Aquatic spills, because of thcre rapid spreading charactcristics

iesulting in contamination o1' widcsprcad arcas, have attractcd grcat

publicity. Shatt AL- Arab Rivcr is rccciving continues low lcvols ol'
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pollutants such as pctrolcum hydrocarbotls (Al- Saad' 1995)' thc mattcr

llot", otgonltn s in and around the River accumulate certain pollutanls in

li, iitt,,"i Tcrrcstrial plants can accumulatc ccrtain pollutants lronr thc

",,riro,r,u"nt 
('l'honrus ot al,l984), thus tlatry workcrs sclccts dillblcnt

,p""i"r ot plants fronr dillbrcnt localitics in ordcr to lraving inlbrnration

ofout orgo.,i. micropollutanats that prcscncc in its cnvironnrc.t. 
-l-he study

olAziz-"tot,lzooolgavctrlalrydataaboutthcabilityol.datapahrrtrccto
accumulate hydiocarbons from the environment around Shatt AL- Arab

Rivcr,whilcAziz(2000)discusScdtlrcvariatiorrbetwcclrtwospcoicsol
nlants irtcludiu,l Corolla tuyxa and Solaurum tubcrosutn to collcolltftito

ictrolcunr hydroiarbons in its tissucs from diverse sources in thc study area'
' Th" aint olthis study is lraving inlbnlation about thc conccrltfatior)

ol' potrolcuur hydror:arbons in dilfcrcnt spccics ol'plants, including l)hoonix

dactyilcra L. cv. Saycr' Zizphns spina- christi cv'Bambawi' Coldia nryxa

and Ncr.iunt olcandci thr.ough dillcrcnt dis(anccs li'onr Shatt AI-- A'ab I{ivcr'

in olclcr to provitlc Ilotc data in ntoiritorirrg proglanrs in this lcgion '

MA'I'EIIIAL AN D M I'1'I.IODS
Sample of lcaves of tbur species A'B' C and D (phoenix dacty

Livctt cv. .Saycr. Zizphus spirla-chlisti cv llltmbllwi' C'ortlia trlyxa attcl

Nc,iu.r olcaicr.l wr:rc colloctctl lio,r dil'l'crcnt distatrccs (300n1 .900r, a,d

l200m a way tionr Shatt AL- Arab Rivcr) (rom Shatt AL- Arab rcgion (Fig'

I ) . thc samplcs wcrc dricd by ovcn at 50"c ' 
'l'hc cxtractiotr pnlccclulc was

b,sctJ upon titat ol' Coutx and Saliot ( 1980), wlrich Savc pt'cvi.ttsly lrco,

used by UNEI'(1992).
'fhc sanrplcs wclc placccl in plc- cxtlilctcd ccllulosc thinlblc antl

soxlrict oxtractci wit5 150 url ,rot6unol: bcnzcus ( l: l) .rixturc lbr'24 lr.urs.

At tlre cnd of tlris pcriod, thc cxtract was transferred to a storagc tlask and

tltc sanrplcs wcrc lurthcr cxtractcd with a licsh solvcnt. 'flro cot]lbincd

cxtracts wcrc lctluoc iu volutnc to ca.l0 ml and sapor.rilicd lbr'2 lrotrrs with a

solutionoi4NKoFlinl:Imethanol:benzencAltcrcxtractingtlrc
unsaponified matter with hexan tlrc extract was analyzcd with UVI' analysis

- inl Uo.i" quantitative n.leasurements for total petroleunt hydrocarbo.s

wcrc made by rneasuring cmission in intcnsity at 3 60nnr witlr cxtractiolr sct

at 310 nrrr oird ,no,locltronrctcr slits of l0 nm ' All blanks' standards aud

,ompl"s wore run at identical instrun]cntal condition' l"or this work a

Shirnadzu IIF- 540 spcctr.o- l)uromctcr cquippcd with a Dll -3 tli.tta rccortlcr

*.o t',r"..l . llowcvcr, proccdttt'itl blanks consisting ol'all rcagctrts irud glass"
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were used during the analysis were periodically determined . Fat content

was done upon that of AOAC (1984) .

Table (l) Concentration of petroleum hydrocarbons in the leaves of
1

Table of four f plantsat content in leaves of tour specles o

Plant FatO/0

A 0.82

B 0.62

C 0.50

D
う
、
υ

０

RLSD(0,05) 0.10

RESULTS AND DISCUSSION

There \,vere variations in the concentration of petroleum

hydrocarbons in leaves of for.rr species of plant (tab.l)--that shor'r'edthe

uUitity of dift-erent plant to accumulate certain pollutant from the

environment (Thomas et al., 1984; Ibrahim, 1998). Means of fat percentage

r,vere varied among plants sample with a direct relationship exist between

hydrocarbons and fat content (tab.2) due to that aromatic hydrocarbons are

one of the lipophilic pollutants . Variance in the fat content that acts a

continues sint of h1'drocarbons ma)' answer the variation among the four

species of total hy,drocarbons ( Aziz, 2001 ). so plant A was registered the

highest values compared '*'ith the otherthree plants, beside effect of such

faitors such as phfsico chemical properties of the pollutant and on the

meteorological From Fig,2 we can notice that plant A recorded the highest

values in the concentration of hydrocarbons that reached 6.03 (pg.g'' dry

rveigl"rt . while the lori'est values were recorded in plant D that reached 2'10

l.rg.g-r dry weight.

different species of plant with different distances. (.

Distance
(m)

Conc.
Plant

A B C D
００う

、
ノ 6.21 4.24 4.15 2.33

900 6.09 4.12 4.01
う
、
フ

２

1200 5,79 4.06
４８う

、
フ 1.84

RoL.S.D.

(0.05)

0.15 0.10 0.10 0.15



Concentrution (t Petruleum Hldtocubon in Species of plutts .\eu Shttt Al-Arab River
Nail M. Aziz

Different concentration of hydrocarbons in the plant tissues during
study period may come from different sources, The study area is closed to
the city site of Basrah that having highly human population density so
Urban run-off may increase the concentrations ofthe hydrocarbons ( Zhou
et al. I 996; Aziz et al.2000), beside the presence of oil terminal at Muftia in
north of study area and discharge of engines exhaust ( Al- Saad and Al-
Timari, 1989). The study area received its water from Shatt Al- Arab River
directly, this matter makes it exposure to hydrocarbons contamination.
Floating hydrocarbons were spread into the study area from its sources
resulting hydrocarbons movement by u.aves and wind. so \\'e can observe
from tab.l the variation between different distances in hydrocarbons
concentration The distance 300 m. recorded the highest values of
hydrocarbons concentration , because it is the nearest one to hy.drocarbons
sources , while spreading and dilution of hydrocarbons in $.ater makes
distance 900m and 1200m fararvay from large amount of hy.drocarbons .

This confirms results from a study by Young blood and Blumer( 1975 )and
the study of Herrmann and Baumgartner ,(I987) u.hich shou.ed a uorld
wide uniform conelation between Aromatic hydrocarbons and its sources
in different sites . The study of lbrahim and Aziz (2001) on the levels of
hydrocarbons in date palm cv. Saver leaves shou.ed that the variation
betueen samples and studied station may due to ser eral factors such as
amount of contaminant and weathering factors that aeree with our result in
this studl' .

Based on these result ., it can be concluded that the different plants
can reflect and accumulate ditTerent concentration of hl.drocarbons
depending upon the species ofplant and its site correlared wilh amount ol
hydrocarbon from its diverse sources .
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Effects of Sintering Parameters on Porosity and Pore Size

Distribution
For Compacted Samples of Some Local Iraqi Porcelanites

( Ninivite Material )

Fadhel A. Rasen* , Layla S. AI-Ali**
* The Al-Majad General Company, Military Production Authority,
Jaderyia, Baghdad,Iraq
** University of Baghdad, College of Science,Departmentof physics'

Jaderyia, Baghdad, Iraq

ABSTRACT
Different sintering conditions were applied on compacted samples of

Ninivite raw material, and on mixtures prepared from Ninivite with Duekhla

kaolin, of particle size less than 50 ;rm, and also for particle sizes in the

range 50-75 pm with different pre- chemical and heat treatment conditions :

The porosity and pore size distribution are evaluated as a function of
sintering conditions. The result at sintering temperature in the range between

1000"C and 1300"C shows different behaviours for pore formation and

pore size distribution, which are attributed to sample preparation conditions

(mixing ratio, pre- chemical and heat treatment, and particle size range) and

to varition in raw material properties under the effect of heat treatment'

INTRODUCTION
One of the controlled physical property through the sintering

process is the sample porosity, which depends on sintering conditions

(sintering temperature , rate of increasing temperature, and,soacking time)

and on the compaction process, aS well as, on the material properties

(particle size and particle size distribution, material bonding, and

impurities)(l). The term" sintering" refers to the pore shape change , pore

shrinkage , and grain gror.lth which the particles in contact undergo during

heating(24) . A simple model for sintering studies is an assembly of
even-sized spheres. When this assembly is heated there is a ri'elding

together at the contact points, where a neck is built up; this is called the
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Some Local lraqi Porcelutiles ( \'inivie lvlateriall F..4.Rasen aul L.S.Al-Ali

initial stage of sintering . As heating continues, the pores become
closed and spherical, all these changes being accompanied by an overall
volume shrinkage. Further treatment causes these pores to diminish in
size and finally to disappear.

In a great majority of cases, two basic macroscopic aspects ofsintering
may be distinguished in the initial slage: an increase in the adhesion
of initially loos grains and a decrease in the volume fraction of pores.
This is due to the process of crystallite gro$th and re- arrangement
of grains in the powder, the grains become more closely packed. At
the nex! stage, pores are completely eliminated by the approach of
grain cenlers and the increaes in the area ofcontact between the

Grains(s) . Although the crystallite gro$th and re- arrangement ofgrains
usually take place earlier, or, at lo\\'er temperarures, than the approach
of grain centers, both these phenomena overlap in time and may be
altered depending upon the phase composition of rhe initial powder, the
reactions and transformations during heating. the shape and size of
grains, asa '*ell as upon the temperature and the composition ofthe
sintering atmosphere.

In this study, ue will investigate the effect ofthe sintering process
on the properties of materials specified to be used in electrical mdustry.
The most important property is the porosity parameter. It is regarded so,
because of its effect on the dielectric the thermal. and the mechanical
properties of those materials.

Basic Theory
The porositv characteristics, in a mass ofloose powder, include : (i )

total pore volume, (ii) pore volume betueen pos.der parricles. (iii) pore
volume within pouder particles, (iv) number of pores betueen powder
panicles, (r) average pore size, (vi) pore size distribution. and (vii) pore
shape [6].

Pore size distribution measured by mercury intrusion technique gives
good description of the physical structure of ceramics and it became
recognized as sueh [ 7-18]. The Wasbum relation [8,12] allous the radius
ro of a cylindrical pore in a porous solid to be determined by mercury
porosimetery from the intrusion pressure (p), by the relation

ro= (-2 y cos 0e ) / p ...........(I)
where (y ) is the surface tension of mercury and (06 ) is the contact angle.
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Since most porous rnedia contain pores ofirregular and widely varying

shapes, pores that are intruded under a given pressure are considered as

having an“ equivalent"cylindrical volume with radius as calculated from

equation(1)[18].

From  the  measured  volume  of mercury which intrude the

accessable pores in the samples as a function ofincreasing pressure,the

value ofporosity can be calculated and norrnalized to sample weight[19]

according to:

肺 Ⅲ ‰      
…

… Ha
Bulk Sample Volunlc

where the total intruded volume and 13ulk sample volume values are to be

measured by the mercuv intrusion system facilities while the sample

weight is to be measured by using a highly accurate balance、 vith an

accuracy value ofat least± 0.0001 gm.

The Raw ⅣIaterials:
The Ninivite rocks  raw inaterial are a fom ofporcelanite、 vhich is

l1111∫:|よIf:1鵬ξliよ」:』filll:lllil,an!t'IB考.erniCal analysis of

faUte (1) : Chemical Composrtion data for Ninirite and Kuolin toc

Oxides %in
Ninivite

%in Kaolin Oxides %in
Ninivite

%in
Kaolin

Si02 94.6 52.35 KっO 0.04

Al,O 0.7 34.02 P205 0.01

Fe20 0.3
つ
つ S03 0.3

CaO 0.6 1.20 Cl 0.03

NlgO 0.07 1.11 TiOっ 0.12

Na,O 0.02 L.o.I.
つ

一
12.54

9
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4. Experimental Work and Results
Since the aim of this work is to investigate the formation and the

behaviours of pores under the effects of several inherent or applied
physical parameters ( these parameters included the sintering process, the
sample preparation conditions, and the characteristic properties ofthe
materials) , then the studied materials in the present work were divided into

fourteen groups according to : material type, mixing ratio, particale's size
range. and pre - chemical and heat treatment.

The groups which will show good dielectric properties could be
flaged as electrical insulators. Here , we u'ould like to mention that the
electrical properties for the mentioned materials were studied by us [24], and
in that

study rve have mentioned that they require more investigations. The
present work represents the next step towards our further investigations.
The compositions and the preparation conditions of the -qroups are tabulated
compactly in a single table; see table ( 4 ).

Because this is one of very few studies concerning the mentioned
raw materials, or probably the first one , ive u'ill shou'all our results
concerning the twentl'four groups displayed as graphs of percentage values
of possible pore sizes: see Figs. I - 9 , while the details of the measured, or
the calculated, data for every group are tabulated in tables I - 9 shown at the
sides of the corresponding figures. Hopefulll'we can recognize the best of
these groups, u,hich show good dielectric properties, in order to recommend
them as electrical insulators sautible for use in both small and industrials
manufacturing scales.

DISCUSSION AND RESULTS
In the study on ninivite as raw and treated materials , defined by their

groups , the present investigation deduced the follou'ing results , from the
experimental results presented by the figures , which are :

*G.rgtp MJ!.
Fig.l shows , for compacted sample of ninivite ras'materials of particle
size <50 p m , the porosity decreases as the sintering tempertllre , in the
ran_se of I 100 - 1400 " C , increases rvhile keepin-e the other conditions of
soacking time and tempreture rating fixed as shos'n in table (l). The
eftect of this process u'ere reflected by the major peak of pore size . That
is shifted in the direction of lar_ee pore region u'ith lorv percentage of
number , the shifted peak of the pores started with 0.12 pr m rvith 80o/o at

10
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1100 o C to 2 p m with30%atl400"C.Theconclusionbehandthis
behavioer , is that the sintering effect on this raw material gives high

shrinkage value (37.6 o/o) and the mechanisn of pores through the

sintering condition where accumulation conditions , i'e. the pores moves

toward each others that gives biger pores in the final structure.
*Giroup MJ!.
Uting pitticle size in the range < 22 p, m and following the same condition

of sintering as that followed for group ml5, gives very lowporosity,
(0.06 cm3/gm) at 1300 " C . while the pore of high percentage moves in

the same mechanisn but in low range (i.e. 0.2 p, m,60Yo at 1100 o C to 2

p tr1 , loYo at 13000 c) . with volume shrinkage was 33.2oh. This value

was more les than that for raw material (M15) . The porosity values due

to different chamical and heat treatement when applied to different

percentage amount of mixing kaolin with ninivite are tubulated in table

(2) ; see table (3) for the percentage weights of mixing . From this table .

one can clearly states that : only grops Ml9 ,M21,M22 gives , under the

specifed conditions ,the acceptable values of porosity for the materials

fiom, which the samples are prepared, to be flagged for use in electrical

insulations industries.

Table(2):porOSity data as a ftlnOtion Of Sintering temperature

Group
No.

Sintering
Condition

Total intruded
volume (cm3/gm)

ｓｏａｋ

・ｔ‐ｍｅ

sinte

rate

Ml 1400 2 100 0.06

Ⅳ12 1200
つ
４ 100 0.05

う
、
υ

Ｍ 1300 2 100 0.06

M4 1300 2 100 0.13

Ⅳ15 1300 2 100 0.09

Ⅳ16 1300 2 100 0.23

Ⅳ17 1300 2 100 0.04

M8 1300 2 100 0.04

Ⅳ19 1250 2 100 0.17
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These values when compared with the results of other work[25]
using different technique, the technique of water immersion measurement
for porosity, could be considered as having zero porosity. The difference
between the results from the two technique comes from the fact that the
measurements of water immersion are based on the surface properties
while the measurements from mercury intrusion porosimetery are based
on the bulk and fracture properties; an elaborarion on ,rhis point will appear
soon in a paper to be submitted by us for publicationlro l. The recomended
sintering temperature to satiry the accepted conditions for porosity and
other electrical parameters for the materials under study l300oC for two
hours with temperature increase rate of 100.C /hr under atmospheric
condition.

An acceptable values for porosity depends on s.hether the
poros \\.ere closed pores or not, as shown by microstructure analysis. and
from measurements of "break down field" on the sample, in (kV/mm)
(rvhich means applying a valtage difference across the sample thickness).
one can decide uponthat: discussion ofour studies in this respect are
still not complete; but rve hope to submit in the near future sone
outputs

l-

CONCLUSIONS

For all groups , as sintering temperature increases the value ofporosity
decreases in a manner related to initial particle size ofcompated sample
. and compaction values.
The Shrinkage value increases in different percentage in a *.a1,related to
the type of material that \las compacted and to the treatment apptied to
that material-

Since the value ofporosity does not only depend on the contribution of
large pores m the pore distribution but on the no.-ofpores in that range.
so one should nomalises this value in units of cm'/ gm. The groups M5
, lvl7, and M8 gave acceptable results for normalized porosity values to
be used as electrical insulators.
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ABSTRACT
During the period from Jull' 1993 to September 1994. a total of 773

tishes (Zza abtl n'ere collected from Shatt Al-Arab river near Basrah city-

soutlr of Iraq. The,v were infected n'ith the crLlstacean Ergasilus rostralis.

No sigpificant difterences u'ere noted in the percentage of infection of male

and t'emale fishes ',vith this parasite. Percentage incidence and mean

irrterrsitl' of infection w'ith E. rosn'ciis shovued monthly fluctuations. In

general. the infection was high during the period from May till October and

io* trour November till April. A sharp increase in the percentage of
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infection u,ith increasing fish length was noticed. This crustacean occul.red
in maximum numbers on the second and third gill lantellae. but it r.r as

more abundant on the third gill arch. E. ro.stralis u as found on the outer
surfaces of gill lamellae attached to the middle portions ol the gill
filaments.

INTRODUCTION
Information about the seasonal abundance oltish parasites. level of

infection and other macro- and microenvironmental lactors aftbcting thenl
are badly needed to provide help in controlling outbreaks ol sucll
parasites'l). Such information may help in understanding some ecological
aspects of the host(2). Some biotogical and ecological infornration atout
parasitic -copepods in general and ergasilids in parlicular $ere
Published(r'a 

j'6'.

Infornration reported in such investicarions included the seasonal
changes in infestation. site of attachment. ueographical distlibution. and
corelation of inlestation w'ith host age and ses. . .etc.

Investigation on ergasilids oflraq are limited' r'. The present paper
is designed to report detailed infomration on sonle ecological
aspects ofE rostrolis found on the gills ofl. ahrr.

MATERIALS AND METHODS
Specimens of L. abu were collected from Shan Al-Arab river at

Qarmat Ali torvn on weekly inten'ats during the period tiorn Julr, I 99-1 to
September 1994 with the aid of a 80 x 1.5 m gill net ofl0 nrm nresh size
and a 2.5 m diameter cast net of l0 mm mesh size. Some fishes sere kept in
a cool box uith river uater and transferred to the laborator\ uhere the1,

were examined within 24 hours after their capture. Sonre specinrens rrere
deepll frozen and examined within one week.

Water temperature at the sampling area rl'as recorded during the
same da1, ol collection. Water acidity-. salinitl, and o\\'gen colttent \\'ere
determined rvith the aid of a pocket pH and conductivitl rlreter and a

batterl - 6pgL1.6 oxygen meter.
In the laboratory. alive fish samples were sacritlced b1 pithing.

Their total lengths, weight and sex were determined. Gills tionr botlr sides
were separated. kept moist in Petri dish and ex.anrined underanOllnrpus
dissecting microscope for counting ergasilids on eaclr gill lamella.
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The ternr "incidence" and "intensity" of infection were used to

clenote the percentage of inf-ected hosts in a sanlple and. the number of
speciflc argasilid rec6r'ered tiom an1'one host. respectively(e).

Fish samples were grouped into three different length groups: - less

than 50 mnl. 50-100 mm and more than 100 mm in total length. For testing

clifferences in hoth incidence and intensit,,- of infection between fish sexes

and length groups, tvl'o factorial designs and two mean t- test were

conductecl(10). Correlation bet,uveen incidence of infection and some water

properties were demonstrated.

RESULTS AND DISCUSSION
A total of 773 fish specimells \,\'ere examined. Gills of these fisl'res

nere int'ectecl uitli E. rosn'ctli.i. As tlie infection of both sexes ol L. ubrr

sSowecl no siglificant clifferences throughout the period of the present studl'

(r: 0.0-l: P<-iob uith l+ d.f,) artd as no difterences itr infection u'ere

recorclecl betu'een host sexes lvithin tlte three length grotlps (F: I.6: P< 50

u,ith l1 c1.f.). data of both sexes were pooled together. The overall incidence

',r'as 47oh and the nleat1 intensitl' r,r'as 3'7.

The absence of significant difterences between the infection of male

arrcl f'emale L. ctbtr u'ith E. rostrcrlis agrees with a Statement given b1'

Kcrrnecl.' 
I l) tltat nlall) researchers demonstrate the abseuce of anl'

ciitterences in the infestation of both sexes of the host. Other investigators

reported similar resttlts on the parasitic copepods(i'a'8).

Nlonthll' readings of r.r.ater temperature. salinity. pH and oxygen

content are shou'n in Table (1).

iVlaxintum water tenlperatllre recorded (31 tC) was during both Jull'

1991 ancl September 199-t. A minimttur value of water temperanrre (15 oC)

uiis recorclecl dgrilg Deceuber 1993. Hy'drogen ion concentration varied

betu.eep 7.4 cluripg Septenber 199-l and $.-5 duripg .lanuary and March

199.1. \'alues of pH tt=r. generalll on the allialine side. Salinitl' valtres

tluctgated betu'een a prininuuu value of 0.8 ppt durring December 1993 and

a maxiltnm value of I.8 ppt cluring Ar.rgust 1994. The minimum value of the

dissolred os)'gen (5.2 ntgll) lr.as recorded during July 1993, while a

maxinrum value of 8.1 mg/l u'as recorded during Februarl' 1993'
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The monthly fluctuations in water properties of the sampling area of
Shatt Al- Arab river were close to those reported by Wahab(r2) who studied
the ecology and biology of three species of mugilid fishes (including L. abu)
from Shatt Al-Basrah canal. His first station is about 3 km. far from the
station of the present study. The drop in water temperature during the period
from October 1993 till April 1994 was also accompanied with an increase in
oxygen content and pH values. The reverse relation between water
temperatue and oxygen content is well established in literature(13). The
increase in pH values during this period may be attributed to the presence of
big masses of aquatic plants, which consume dissolved CO2 rapidly when
no gas.was produced and when no organic materials decay can occur in cold
water"''. The drop in salinity during winter could be attributed to the heavy
rain and low water temperature(ll).

. Monthly changes in the percentage incidence and mean intensity of
infection of L. abu with E. rostralis showed no any significant diflerences
between both sexes (t=0.04; P< 5% with 14 d.f.). For this reason, all data
were pooled (Table l). Two high peaks of incidence occurred during
September 1993 (61.8%) and June t994 (95%).

The first peak occurred as a result of aEachment of new generations
produced by overwintering females. The second peak occurred during late
summer due to the attachment of several summer generations. Similar tiends
of occurrence during spring and summer were noted by Rahemo(ls) for 6.
mosulensis in Tigris River at Mosul. Mhaisen et al.(16) found no E
mosulersis during.winter months in Mehaijeran creek, south of Basrah city.
Tedla & Femando(3) in their study on the biology of E c onfusus from perca
Jluviatilis of Lake Ontario of Canada detected high level of incidence during
summer months and a sudden decrease in autumn and winfer. Koie (ln
found the eel Anguilla anguilla infected with E. gibbus in Lake Esrum,
Denmark, only during the period from May through November.

Low levels of incidence were observed during winter and spring
months. Minimum value of incidence (16.7%) was during February lgg4. -

High level of mean intensity (9.5) occuned during June 1994.
Minimum levels of intensity were recorded during winter and spring. Mean
intensity was well correlated with percentage incidence ofinfection. Both ol
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them showed well correlation with water temperature, pH and dissolved

oxygen content (r= 0.64, -0.73 and -0.63, respectively). On the other hand,

no iorrelation was noticed with salinity. Kozkova etal.(r8)statedthatthe
seasonal abundance of copepods are not influenced by water temperature

only but they are also related to the abundance of their food (the

phytoplankton blooms). These blooms occurred mainly during warmer

months with long time of day'light.

Host's behaviour and migration may influence the composition of
parasitic fauna of fishes 

(2). During spring, summer and autumn , L. abu is a

shore dweller. It spawns and feeds in shallow still water with dense

vegetation. Such environment is favourable for the ergasilids and their

infective stages. During winter, L. abu becomes less active and tends to

vanish in the deeper, darker and more flowing water in which ergasilids

seem to be unable to survive(le).

The incidence of infection of different length groups of L. abu with
E. rostrctli.t was low (24%) in fishes less than 50 mm, moderate (a2%) in

fishes between 50 and 100 mm, and high (57%) in fishes of more than 100

mm length. The intensity u'as also low in first length groups (1.8) and

sharply increased in both the second and third fish length groups (3'l and

4.5, respectively).

Duijptzor stated that gill filaments of the small fishes are too small to

be infected with Ergasilas spp. which prefer more considerable filament

size. The increase in incidence of infection with some ergasilids with

increasing fish length was reported by some investigators(3'1'16). In general.

smaller L. abu were less infected. Their restricted occurrence in few months

and their smaller size which makes it difficult for them to be infected with

ergasilids, are responsible for such low infections in comparison with bigger

fishes.

E. rostralis was evenly distributed on both left and right gill arches.

Its numbers increased sharply on both second and third gill arches with less

numbers on the fourth gillarch. E. rostralis was found on the outer surface

of the dorsal and mainly the middle parts of the gill lamellae attached to the

middle portions of the filaments.

´
Ｄつ

¨



Sonrc Eutlogicol ,4spccls.rf Ergusihts rostrolis (Copcpofut: Cru:ttuceu) .ftot,t lltc llullcl,
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E. conl sus was reported by Tedla & Fernaudo(l) as havinB
significantly greater distribution on both tl.re second and the third gill arches
of tlre perch ( Pcrcu .fiuviutilis). Tlre dill-elcnces in the distribution ol'
dillircnt crgasilids on gills and silcs ol- attitchnrcr)t tttay sctvc kr avoid
antagonisnr between such parasites 

(:).

'l ablc ( l): Monthly lluctuaLiorts ttl' sotuc grlty sico-cltcrtt ic:rl ;.tlopcrtics ol'
waters of Shatt Al-Arab river aud inl'ection ol 1,. ubu witll Ii. ro.stn i.t.

Month Watcr pl I

temperature

cc)

Sulinity oxygcrr
(ppt) content

(mg/l)

Ittlcctiott

Incidence Intcnsitv

.luly 1993

August
Septembcr
October
Novcnrbcr
December
.lanuar'1, I 994
lrcbluar'1
March
April
Muy
June

.luly
n ugust
Scptcntbcr

３‐

３０

２９

２７

２。

１５

‐６

ｍ

２‐

２５

”

２９

２９

”

３‐

81
79
80
80
84
84
85
84
85
83
84
81
78
77
7.4

14
16
13
14
12
08
09
L()

11
13
:l

12
12
18
14

52
55
64
65
69
75
78
81
80
76
67
63
63
61
58

377
465
618
478
479
340
280
1()7

204
225
569
980
850
917
842

18
21
31
32
20
15
14
21
15
!3
37
95
34
60
43
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ABSTRACT
Measurements of differential thermal analysis "DTA" of Kaolin

Duekhla, west desert porcelanite, and Ninivite materials were carried out.

These materials are lraqi rocks which exist in abundance in can form of as

rcservc. These studies were done by carefully selecting the materials to be

represcntatince to bulk rnaterials and according to the requirement of
n',Lusur.,r"pt. The conclusion drawn for lraqi Kaolin is the existence of high

impurities in this material, which afl'ect the reactions under heat rise

colditions. The calcination has an effect on the properties of DTA results on

west-desert porcelanite. The DTA results of the Ninivite materials show

conversion in the raw materials into cristobalite and Tridyamte.

INTRODUCTION
Differential therrnal analysis (DTA) is a technique of recording

different in dif'flerence in ternperature between a substance and a

rel'creuce tnaterial against either time or temperature aS the two

specimens are subjected to identical temperature regimes in an

environment heated or cooled at a controlled rate (l-2).
Dilferential thennal analysis (DTA) is concerned with the

detection of physical or chetnical changes whicll tnay occur when

matters heated, specifically, DTA studies the change in the absorption

or liberation of heat by a saurple rneasured as a function of the

ternperature. This change is cornpared itl-r a refbrence substance that

has been subrnitted to the salne condition 
(3's).

llt thc ltrcthotl gclrcrally usotl, tltc salnplc ttl lrc studicd is plaor:d

ip olc holc ol'spccinrcn holder, and an iucrt tuatcrial that cxpcricnccs
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no thennal reaction when heated to the temperature ofthe experilnent,
usually calcinated alurninurn oxide ( a - Al2O3), is placed in another
hole of thc specinrcn holder One .iunction ol thc diflf'crence
thennocouple is placcd in the ccnter of the sarnple and the other
junction in the ccntcr ol the inert rnatcrial. The holder and
thcrnrocouples were placcd in a lurnace so controlled as to produce a
unilbnn rate of temperature increase. The temperature of the inert
material increases regularly as the tenrperature of the furnace
increascs. When a thermal reaction takcs place in the sample, the
temperature of the sample is greater or less than that of the inert
rnaterial.
Incleasing thc heating rate dclays the attainrncnt ol'the tcmperatures of
the endotherrnic and exothernric peaks and incrcascs the hcight of the
peak and the tentperature interval during which the reaction takes
place(6).

EXPERIMENTAL WORK
Thc nreasurernents have been donc by using DTA NETZSCII

nrodcl 409 with rating I 0"C/ rnin. and thc measurcrrents wcrc oarricd
out under atmospheric condition.

Dill'crcntial thcrnrul rcsults arc plottctl in thc lbrrn ol'a
continuous curve, in which the thennal reactions are plotted against
furnace temperatures, Endothermic reactions conventionally are shown
as downward deflections with and exothennic reacl.ions as upward
deflections from a horizontal base line. The amount ofdivergence of
the difference curve from the base line reflects the difference in
temperature between the sarnple and the Iurnace at any given
temperature and is,. Therefore, mcasure of the intensity of the thennal
reaction.

The DTA curve for Kaolin duekhla as a raw tnaterial is shown
in fig. l, the loss in weight (%) in fig. I b lor that rnatcrial. Fig 2a
showns DAT curve for porcelaanite raw material and fig.2b shows
DAT curve lor calcinatcd porcclanitc at 200 "c lbr 2hr. Fig (3) shows
D'l'A curve tbr Ninivit raw matcrial.
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RESULTS AND DISCUSSION

Fleating .such energy . on DTA curves revel all energy changes

oocurring in a samplc changes can arise liom at lcast live causes:

Phase transitions , decomposition , solid- state reactions in rnulti-
con'rponent sartrplcs, rcaotions with an activc gas such as oxygctl
(gcncrally surl'acc reactions) and sccond- order transitions (changc in

entropy with out a change in enthalpy). The curves are, therefore, a

lirnction ol' thc crystal structuro and chcrnical cotnposition ol' thc

material (s) in the sample and thus reflect the mineralogical nature of
the sarnple(5).

Kaolin Duekhla
Fig (l) for Kaolin duekhla raw rnaterial shows all endothemric

dchydroxylation in tlte rcgion ol' 550oc , the cxact tctnperature, rate,

and abruptness ol' loss of lrydroxyls dcpends on the nature of the clay

rninerals and their particle size. A reduction of particle size,

particularly, if it is accotnpanied by poor crystallinity, tends to reduce

the temperaturc rcquircd for thc loss ol'hydroxyls and causcs thettr to

be lost rnore gradually over a longer tetnperature interval differential
curvcs ftrr solnc poorly crystallirrc Kaolinitcs sltow it slttall iltitial
cudothcnnic rcaction, indicating that, Wl-rcn there is irrcgularity in thc

arrangement of the kaolinite units, a srnall amount of water rnay be

prcscrtt betwccn thc laycrs. This is in accord with thc slightly grcatcr

c-axis spacing of poorly crystallinc as cotnpared with well-crystallized
Kaolinites. the precise temperature for the loss of this OH lattice water

varios lirlnr kaolinitc to l<aolinitc, ancl tlris variation nray lrc cxplainccl

by variations in particlc sizc, sincc thc dehydration tcmperaturc is

known to decrease with decreasing particle size. it n-ray also be

explained by variations incyystallinity, since the poorly crystalline

rnaterial loses its hydroxyl water solnewhat more readily than well-
c$,stallized kaolinite.

Differential thennal carves of kaolinite show an intense, sharp

cndothcnuic rcaction corrcspoltding to thc loss ol' OII watcr. 'l-ltr:
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reaction begins at about 400'C, and for well- crystallized kaolinite the
peak is about 600"C .

'fhc intcnsity ol'thc rcaction and hcncc thc sizc ol'thc pcak, as

well as the peak temperature, are reduced slightly as the particle size
dccrcascs and as thc crystallinity dccrcascs.

'l'hc scctions ol'thc dill'crcntial curvcs lbr poorly crystallizctl
kaolinite lying betwcen the peak for loss of hydroxyl water and the
intcnsc cxothernric rcaction at about 950oc arc rclativcly llat. Whcrcas
those lbr well- crystallized kaolinitc in this tcurpcraturc raugc tcud Lo

have an upward slope, with a slight endothennic reactionjust before
the exothennic rcaction.

The loss of OH water in poorly crystallized kaolinite is
accornpanied by a l'airly conrplete loss ol structurc but that in wcll-
crystalized. kaolinites some structural rernnants persist along with
soulc water and that this remnant is lost at tinrc of thc higher-
telnperature endothernric reaction.: In thc temperature interval following hydroxyl loss and below
that ol thc crystallization ol' thc Iirst ncw high tclnpcraturc phascs

(950- 1000'C) thc silica and alurnina lbrrn thc kaolinitc arc quite
rcactive. and readily soluble in acid and readily reacts with alkalis and
alkalinc carth.

Carbonates lose carbon dioxide in thc tcmperaturc intcrval liom
about 500-900"C with the cxact telrlperature-varying with thc naturc
ol' thc carbonatc and its conrposition.'l-hcsc rcactions arc rtrrupt arrcl

endothermic and would take placc, thcre lbr, whcn the nratcrial
rcachcs thc propcr tcmpcraturc.

'faylor suggested an inhornogeneous dehydroxylation
mechanisln lbr kaolinite. According to this conccpt, " thc csscntial
fcaturc of the crystalline order in rnetakaolin, such as it is rcsides
chicl)y in thc oxygcn packing" No oxygcn is lost lronr thc acccptor
rcgions, and thc typc ol' oxygcn par:king in thesc rcgions tcnds to
rer:rain the same as in the original kaolinite.

Additional cations are incorporatcd into thc structurc to rnakc
up fbr the protons that have becn lost. All the cations , botlr Sia* and
Alit , could occupy tetrahedral sites, but these are distributed itr a
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largely random manner alnong the available tetrahedral interstices in
the oxygen l'romework.
The endothennic reaction at 600"C is attributed to cation migration
and loss o['watcr kom thc donor rcgions, while the exothcrmic peak at

950oc is attributed to the change in the oxygen packing.
At 500 to 600"C whcn mctakaolin is fornrcd, thcrc is

sullicicnt cllcrgy lbr cation ruigration but not lbr any signilicant
change in oxygcn packing.
'l'hc phasc trarrslilrnrltion wlriclr cxist Lhrouglr thr: hcatirrg cart lrc
delined by chemical relation as lbllow (7,8,9):

Ar2o3. 2sio2. 2H2o 450-600"c 
Ar2o3.2sio2+ I-r2o

Clay( Kaolin) Metakaolin

Al2o3.2sio2 700-870% y- Al2o3.+2sio2
Metakaolin Tridyrnite

3γ ―A1203・ 2Si02+4Si02 翠 3Al2O3.2SiO2 + 4SiO2

rnultite Cristobalite

Meta- kaolin is the rlanlc given to thc amorphous, metastablc
phase of kaolinite afler dehydroxylation and it has several interesting
clraractcristics. 1'hc s;rccil'ic surlircc incrcascs dramatically, surlacc
li'ec energy tbr adsorption and catalytic activity increases, and it is
highly reactive with other oxides in this fortn.

When rnetakaolin is lbrmed, the kaolinite layers collapse in the

C -direction frorn 7.14 to about 6.3,4.o, solne of the Al*3 ions go into
tetrahedral coordination with oxygen , and the tetrahedral silica shcet
bcoomes cluitc distortcd ; howcvcr, the aluminum attd silicon ions do
not migrate very lbr ltom their original positions in the kaolinite
structure. kaolinitc hcated just above the tetnperature o1'complete
dehydration retains sorne degree of order, such material has come to
bc called nrctakaolin .
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On continued heating, the coordinatc<I Al*3 anrl Si*a ions gain
increasing mobility, so that by 855"C a sirnple rotational rnovemcnl.
produccs thc start ol- dcvclopnrcnt ol'a cubic, spincl- likc crystallinc
phase. At this low tcmperature, thc crystallitcs arc visiblc only by
electron diffraction, but the cubic phase is wcllcnough dcvclopcd at
925"C or a littlc highcr, to bc dctcctcd by x-ray dilliaction.

'l he aluminurn - silica spinel, previously mistakcn lbr gauuua
alumina, has an approxirnate composition ol2AI2O3 - 3SiO2 and the
rcst ol' thc silica not includcd in this rcarraugcmcnt rcrtrains
anrorphous. This is the structural state up to the sharp exothcnnic
reaction at a bout 970oC. the exothennic pcak is thc nucleation ot'
mullite liorn thc spinel phasc. Such a suddcn rclcasc ol'cncrgy rnust bc
due to a sirnplc transition of a rnetastable state to a stablc one.

'fhc rna.jor oxidcs that arc lbund by chcnrical analysis in kaolin
duckhla arc CuO,'l-i02, I'-c2O3, MgO , SOa . 'l hcir chcnrical pcrccnts
arc (1 .2,0.12, 1.3 I, l.lI, and 0.45) rcspcctivcly. 'l lrc loss ol'ignition
was lbund in the percentage ol'12.54. As is nrcntioncd in litcraturc thc
calcitc givcs an cndothcrnric peak in thc rcgion (895- 935)"C ,

rnagrrcsitc givcs as cndothcrmic pcak in thc rcgion ((125-695) "C and

halite givcs an cndothcrmic peak in the region 800"C(r0'r2).

Wcstcrn - dcscrt porcclanilc
Fonn literature ( 13,1, 4-6, 12) it is found that silicabrick

containing tridymitc antl cristobalitc givcs an cndothcrrnic pcak in tho
regions l50oC lbr tridymite and 230"C for cristobalite. The silica
brick containing rnainly cristobalite gives an cndothcrnric pcak in thc
region 270'C. The quartz givcs an cndothernric peak at 573"C. calcitc
gives an exothemric peak at 740oC. carbonate gives an endotherrmic
peak at 995"c. Dolornite gives an endothermic peak at 3l0oc, 520"c ,

580"c, 801'c and 950"c. salphides gives an exothennic peak in the
rcgion of 600-720"c. Iron oxidcs gives an endothcrnric pcak in thc
rcgion 385-405'C.
Conrparing thcsc valucs with those showrr in thc D.'l-.A. spcctrurn
(l;ig2a) - rcgarding tltc rnirrcrals dclincd in tablc ( l-l0A) - it is clcar
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that the spectrurn rcpresents the cornbination etl'ect of these
maintained minerals.

Fig (2-B) shows the endothennic peak fbr cristobalite, tridymite
and dolornite, also it shows thc exothemric peak for calcite, under the
cllcct ol'calcination Irlr raw ltratcrial.

Ninivitc r:rw m:rtcri:rl
Cornparing the shapc ol'cndotlrernric peak lbr many typcs ol'

silica (6) with that o['ninivitc raw matcrial, onc lind its behavior scollls
tcl bc likc silica ccnrcrrI containing prcdonrinrurtly l"ridyrnitc.

lrt scparatc conclusion tho niltivitc nratcrial givcs an

cndoLhcnnic pcak in thrcc rnajor rcgions, thcsc arc I50"C,330"C,
440'C. the 150'C cndothennic pcak indicatcs tl-re existence of silica,
which behaves like tridymite and cristobalitc, and lor gypsum. The
330'c endothennic peak indicates the existence of gibbsite, y- Al(OIl)3
transforur to y- Al2O3 , and/or halides. The 440'C is another
crtdothcntric pcak, wlrich irrdicatcs thc cxistcnco of lron oxidcs und/clr
suphides.

Table l… 10A
rnineral nllninlulll

pcrccntanC

nlaxHllunl

pcrccntaAc

Average

Opacl-cT

Quartz
Dolornite
calcite
Gygsum
Halite
Apatite
Clay

17

1

1

1

0.0

0.0

1

4

７４

‐２

４９

‐２

５

３

１２

４０

43.2

5.4

19.8

4.6

0.8

1.0

5

18.9
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CONELUSIONS
l- 'l'hc curvaturc shapc is on thc rcgion 600-925"C, comc liont thc

combination of the endothermic characteristic of the irnpurities,
which cxist in thc kaolin duekhla raw nratcrial.

2- Sincc thc dchyhroxylation losscs maintaincd lbr kaolinatc arc closc
to the thcoretical value of l4%which indicates that the prcse nce ol
thc iurpurities is less than 7%(ll).ln kaolin duckhla it was fbund
that the impuritics are of about 1673% , including the loss ol'
ignition. This rnay be regarded as a causc for the loss in weight ol.
about l0%, as shown in fig(2.3b).

3- calcination at.200'C for 2hr has an ell'cctivc pararrrctcr on thc Dl'A
propcrtics of rvcstern-dcsert porcclanitc as slrown in fig(2-4)b.

4- since the Ninivite rnaterials undergoes several conversiorrs ancl
invcrcions proccsscs during hcating rcgartling tlrc prcscncc ol'higlr
pcrccntagc of silica in their cornposition (=95%). Wherc thesc
processes arc the convcrsion processes consist of : quarlz>1470"C
/ lirr considcrable timc (gra<.lually convcrtod to cristobalitc )

Cristobalite (870-1470)'C (gradually convcrtecl ro rridymire ) quartz
at ll00"C Cristobalite . And thc inversions processes, which occur
layidly and rcvcrsiblc, arc :

ct- quartz 575"c or above B- quartz
cr- Cristobalite 220oc-280oC p- cristobalitc

Tridyrmite I I l7"C Tridyrnite II 163.C Tridyrnite lll.
For these neasons, the D.T.A. of Ninivite rnatcrials shows the peaks of

endothennic and exotherirnic reactions.
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Fis. ( I ): (a) Differential thermal curve' (b) Loss in weight (%);

For Kaolin duekhla raw material

Fig. (2 ): (a) Differential thermal curve for western - desert
porielanite and (b) for this material calcinated at 200oC for Zhr.

200     400        600      300

Fig.( ):Differenuai thermal curvei(A)Nin市 le raw matena11
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ABSTRACT
In this study sonlc digital linagc processing FnethOds were applicd on

some meteorlogical satcllite imagcs(GMS).The GMS images wcre sent via
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♪げギ|び国|´ ■輿|い口|“ |」 じJメ|´りIJゲ出|メロ|

Tetrahydmena pyrifomis (Ehrenberg, 1830) A-i#ill

s+l+ll .rltill lp s/49 J J*S1-r gi'..r ci
d,.Cl i-t+ .ed'lt {$ ,6brll lrb fa

ABSTRACT

The toxi effect of heary metals, cadimium. copper and zinc had been

tested for its effect on survival duration i nthe free living ciliata
Tetrahl'mena pyriformis and the concentration which kills (50%) of the

isolates at (72) and (96) hours were determined. The toxicity of the used

metals rvere not similar, cadmium shows the highest, copper was in
between. while zinc shows the lowest. The LC50 concnetration of cadmium,

copper and zinc was (1.0, 0.5, 1.5)mg/l respectively aftet (72) and 96)hr'

exposure. It appears thath the zinc, copper and cadmium accumulates in the

cells of Tetrahy'mena pyrifomis. Ithas been found that the concentraton of
the accumulated zinc in the ciliates treated with concentration of (1.S)mg/l

after (96)hr. \,vas (39.3a6)ug/100 mg of dry weight compared with
(1.641)u_e/l00mg of dry wei-eht in control, and the concentration ofthe
accumulated copper in the ciliates treated with concentration of (0.5)mg/l

after (96)hr was (23.240)ug/100m-e of dry weight compared with
(1.324)ug/100mg of dry weight control, and the concnetratio nfo the

accumnlated cadmium in the ciliates treated with concentration of ( I .0)mg/l

after 96 hr was (19.904)ug/100mg of dry weight compared rvith

(0.359)ug/100mg of dry weight in control.
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Tempoc Ashesion strensth Failure Type
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～
L」|_占Ш し井 Lコ |。 メタ 山L」・ 1(1)Jメい

Ba-134井 囲 り 出 1,ぃ メ |ひ園 l山 lЬ tttLll Ⅲ

…

評 凛 (2)」 ,コ l

`し■ 凸□ tLll eゝ一 ■ヽ 」 早い 」ヽ(IBM-1)J∫ 洲 」止 lM^‖ 」 」Jjリメ |こ も́
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ミヽlⅢ
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・も,」井」lム 1^.‖
←_」|げ 唸工 1■・⌒

♂
|ご日 1亀りLJ・♂

lメ l。井 (Beta‐ band)

(Low Lying i tロ メlфい井劇|´ い二ち い占い ´ |。ヽ L出 亀リロ |。ゝ 出メ |,

.Colicctivc Statcs)

|ヽ ふり1 14_‖ 評lひ 許 1も却 1評|´中出饉即日lⅢ井劇 ユヽ…■I Li

■ヽ 1ミ lJぃ ぃ り 、 ユ もつ ちメ 」 icL♂ l凸LLL11 6S(L・・スJ13月 Lい し

。11^.1,■メdl出い…ヽ1´ メ■がIL」lヽⅢ JI亀tttyぃ ■メ |■リメ

Isotopes
:γ

3α 78

I)ynarrrical 0(6)一 U(5)

Nπ Nv N EPS

(MeV)
′
+.P

(ルを/)

ι.ι

(ルた/
2.0

(ルを/)

■・■

(ル々/)

毛・L
(プ
睦 /)

CHI

2 1.1200 0.2200 0.0001 0.0000 0.0580 0̈。 1690 0.0000
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ー
Li亀tLll山いメー J鴨

`ご
Lる国 LIゝJO(6)亀ナ」 J Jll14‐ 11^1`1,出

´ メ 出Hゝ ■´ こ」 リ メ 型 即日 |り lげ ´ 押国
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メ 国 |ひ 甲典

…
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.U(5)-0(6)り出 y111■
^‖ ぃ 出

凄
麺戸 Jザ10(6)434」JⅢJU(5)

2θθ′̀ρ J」J/`′ク:た J 与
“

J′ル ‐

■EtLll日・̈t

:4■ ♂出 山LШl…d福しこ中tA4,

.Ba-134メ」|■ン墨♂ 3_ハ劇l_藤 Lも っリル・1

f工」10(6)`典 J Ba-134脚 J」1出ナ」 lメ U(5)ご■Ⅲ」1ルt」|しメ|・ 2

興 |り 尋 口 IFJヽ 亀りし いLヽ 口 1ヽメ」1出し七日1■壺 醸 り(3)Jメ゛ l

Energy
Ratios

Dynamical Symmetry and Ideal Ratios [23]
Energy

″βα78

U(5) O(6) StJ(3)

″(41

ど(2i

Ｄ

一
Ｄ

つ

一
2.5 3.3 3.29

2.225(16)

だ(61)

ど(21)

3 4.5 7 6.8

4.457(16)

ノ」(81)

ガ(21)

4 7
つ

一 ll.64

6.705(:())
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日L`‖ な じ 亀出 1■
^‖ ■ッι鋼 1袖 eハ 14“国 |●L井 り|

。J― J二 lJl占却 lヽ ひ 瀕 い =‖・⌒
♂

l乱 井 Ⅵ 凛 (4)」Jコ l

ン 脚 む 興 111^‐ 1。Jぃ ひ tL・ よ 」ツ ●L,ぅメ ♂
lう」

“

口 1リ エ lメ
い 卸 |

二 )d凸 l bj夕 よ い 1,ハ国 lt井 りI Ⅲ  βf」 ]ぬ却 1事 ,日 lB(Ml週 仙́ ′

dфLJぅ夕 げ s■Lりj夕 ょ ぃ 1・ ^国1出し井 りl出
`グ

,/1,δ l,αl(エリ 計 コ l

。
(●甲 l工

)

ヽ り IF中゛ |。J。」 ヽ
=■

it^‖

`y出
り|メタ 電J‐ パ 1・ ^国1山L=■りl:(4)Jり、

,..LaI i.il-i3 Ar^".LUi-ll &YliiJ"Jl lilt lrl
j 

,titi,: aJ*,ll,i-]l drYt-ii.iYl :LlLri-lJ Al'ni-ll a-i_.i*ll J-Lic drl+ (5) ,Jr.+ll

c-lYtiiiYl ajL',-l 0+; (2) iK-lJl .liii r.'l!l ,^,r..rll rersJ.''-,11 ':i _,rtill urtiY

i,+J (3) dls-i,ll3 L ii:sl3Jl e-+ll r-9r.J +ill"ll drtiql* r,,'.'L'dll :i-r:l-rl i-r..utlt-Jl

. -lrll r:t-Jl r3r-sJ i-illjl (3tji* dr. ,.,L6ll 4,jLn ar-rtui-Jl s)l-ii:)l +Jl .-t

Ba-134 r ie 
"r.b.iiji 

k l pl+yr 3 |r-+g lz-+\t O," drY[[j)l L):r J.ii O+^i."+JlJ

.t{+ l-p d c,brr9 &ti: Jl r9,1 lue

, -l:Jl d-"+ll Jjr -3 ' -ljl d-+ll r.Jg; I ptr_# -I" +r.+l (6) cJrr+lt

r+ Of++: (4) cJs,l;ll .ir+ il+liJl-r a,LJl r,iJl 4- l+i:-rUi.: -Lirjrll olsll uJJ J+^J,,+Jlr

' -lJrll d--"+ll r3r -l .p:llJ a=-.;Jl a.lts gL. I [rr. s-+tlJ*ll ,,'Lill jLi p;c d,F]S

(5't, 4*, 3*, crl-.,;i*I .-lLyjrJl ,-lsll r-r.JJ Oit^,"+JlJ :-rljJl e-+ll rl\ 4. k+-,,tli.:

.Jjll sllj !-ii 2t* L, Ei*I6Js-il1 .l.rt-Jl a1t-l;'dll eB e fuJti^ sllJill ,* 2.)

d crl-:rr, &tii.,'r"l drliql*ll &lL-ri rslrl d-J alt.; ti l-N3.ta.*-.:iiirlL'io

山L,j脚 げ国|。」 諄中■1,

Isotol'rcs W肋.
Parameters(pn)

βf βf
(5と

l /: δl

0.6650 0.6500 0.0010 0.02289 0.0350 0,004946

卜Body (t%2) Body
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2θθ′̀ρ 」JJ/`″・ ur 与 出 J′ル ‐

″→」■ 国 |■じ 料ヽ■1・
^‖ dy出 りl却1バ、lJ赳脚 l亀口 lン‐L(5)´ り JJ■   

ピ

Ba(1+134)e力 甲Iメ L■1山Lりぅメ出
、■

i。」 コ|≦ 工 lメ 1

Spin
Sequences

電:Ba.
くLr ll↑ (Ml)‖ Li>

イunヽ

Spln
Sequenccs

< Lf lli(Mr, ll Li
(urr)

B(Ml)

21→ 21 0.3476 xlO'' 02470x1015 41→ 41 -0.9380 xlo' 09770x10:'

4:→ 4「 0.4904 xlo-' 0.2677 x10'rr 2:→ 21 0.2954 xlo'c 0. r 74, xlot'

2:→ 21 o.t2't5 xlo'' o.J2J4 xlo r' 21→ 21 -0. lo95 xlo't 0.239E xlO'r.

2;→ 21 4.3829 xlO'o 02932x10'7 4:→ 41 0.7596 xlD'' 0.64lt xlo'rl

2:→ 2i -0.6723 xlo'6 09040x10:3 4:→ 4: -0.1 7? I xlo r 03496x1012

2:→ 2i -0.7065 xl0'' 09984x101' 41→ 41 -o.t 790 x10'6 03560x10・・

4:→ 4, 0.3124 x10'' O1034x101S 3;→ 31 -0.4680 xlo'r 0.3129 xl0'r'

ヽ り IF中゛ |。リエ リエ リ lF中■ 1ご出 ■ヽ」|り ヽメ釧 卜匈 J3.評 :(6)´り Jり、

Ba(A=134).メ リリlメじ」 山LJjメuご国|工』 ι響ぃコIJ

S“ te

B.r*
gL μn) L(μn)

1‐Body (r& 2)
Ilodw 1‐Body (1622)

Bodv
＋

・‥

２ 04303 0.4320
043`005ハ 08607 o.8648

o.86()0 0

2タ 0.4303 0.4484 08607 0.8968

2ま 04303 04692 0_8607 0.9384

＋

・―

３ 04303 0436: :2910 12940

3方 04303 04332 :29:0 l.2990

3ま 0.4303 0.4357 〕29:0 : 3070

4「 0.4303 0.4381 :.7210 1.7520

41 0,4303 04585 1.フ210 1.8340

4ま 0.4303 0.4843 :.7210 :.9370

4ォ 04303 0.4846 l.7210 1.9380

5「 0.4303 0.4390 2.1510 2.1550

5吉 0.4303 04399 2.:510 2.1720

R

・ Rcrcrcncei i;i:
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r″″′・βノ」JJl`′ 2卿 う J口″′ル ‐

_」」11 1迅 ユlml闘 tバ‖ご 出ゞ 、ゞl口1ムヽヽ |,■井 劇 1亀 9-ll´ し ぃ 瓢 7)J,コ 1

卜 響 (5)脚 |.i34e'りい|メ」 出し,ぅ 郷 じ国 lよ劇 ふ呼 ● |夕 ヽ l Fl計゛ |。 ,」

´
山 出ゞ Ylご メlJLゝ りtン中 ■1,ェリ け ■ |。 ,ヽ」ユlm,日 ヽ^]出、ゞLヽ |ゞり1^｀ lヽ

l■ ^ほ‖りβl→ γlトー 凸V出ヽゞI Li Mlご雌 窮 ,L、 |ゞェ |メ
ど

墨
`ひ りγ!→ 8

-9も
1ヽ 1れ 二 甲 `ふ

`‖
」 巳 ど ■ 1｀ ハ]J出 Vl口 1^i、 1出脇 2、

|→
221J出｀

((11()、 cd、 llcll)ム

“
=^‖ り劇 |ン ぃ ぃ |_ム lK‖ Jエリ|もぅぃ ♂ 出 出ツ出 〕ゞ|ふ

う」 [ふ
`1■

巳曇 it^‖ 山V出ヽゞ|口1パ1ヽ |ジ 増タヨ1亀 岬 |り"L(7)Jハ
134 ,"*;l+Jl +tl ol-,r_.;jJJ ,=lsil uJl ,jil^+-+ll e r=l9.ll ,*-+ll

Spin
. Seq ucnccs

:::Ba78

. Lr ll i'(Ml) lt t.i t
(pn)

Bく 1ヽ1)

(1■ 11)2

Spin
Sequences

くLr‖ 1｀
(Ml)‖

:´ iン

_(1ln)、 __

B(｀41)

(μ :1)2

4「  → 0.6605 xlO'r 0.4847 x1O-s 21→ ●
I

-03803 02893X10

2,→ 2 -0.6765 x1o'2 09:55x10 21→ 2r
-02113X10 08932x10

-li . r I o.6605 x10'2 o.62fJ x703 4J― >4i 07702X10 06591 x10・ )

3r→ 41 0:606x10 04112X10 4j→ 31 o.2581 xlO'E 07406X10‐

3「 ―)2 o. l69l xlo'r o.4tt2 x1o-' 4 → 2: 0.4416 xlo''

II
-o..'4 ,r4 xIO t ()680.l x10

.11→ 41 0.6791 xlo'o 05128x10‐

21 -0. t667 x1O 2 0..i088 xlO 6 4J→ 2「 o.l58l xlO-8 07● 66X10

4 1 1657 0.:i053 x lO'2 51→ 61 ・02474X10 05567x10

■:―〉2
‐0247.`x10 0680'x10 「  〉̀t】

06605X10 03'66X10

?i -+ ai 0.44 t6 xlo 8 0.i900 xlO't7 5「 → 4
‐02474x10 05567x10

→ 3 o.2-58 t x10 8 0. I 333 xlO-r7 21→ 21 0:356x10 03682X10

2i * z o.2968 xlO T 01762X10‐ 15 2j +2i ‐02133x10 09093x10‐

21→ 4「 0.2581 xlo'0 o.1333 x10'17 ai+si ‐03803x10・ J o. I 607 xlo''

21→ 21 o.29,0 x10'8 0!694x10‐ 17 4オ → 4ま 15861x10‐
′ 03817x10

6r→ 4 0.6605 xl0'2 0.3356 x1o'5 41→ 41 0!639 02988x10

6r→ 4 o. I 696 xtO I 0.2214 xlq'' 41→ 3「
0:696X10 03198x10

21→ 4】 0.2455 xlo'r O.l2o5 x1O-r 41→ 41 o.1752 xlo'r 0_3412x10・
°

21→ 2 0.2070 xlO T 08577x10:6 3i+a ‐01667X10` 0397:x10

2オ → 31 -0.3E03 xlO'l 02893x10 3j +3 _o lo,7 017:9x10

2オ ■ 23 0.6698 x10'r o.8973 x1O'3 3,→ 2 Ю 1667x10` 03971x10‐

15り

0.2166x10‐
´



,1/.,,tatt $;t qu;tr 49 f *Lt-J ,et u,6 7jc *U
t&ta,. ,. &Jt ,i JL,iLl

ot-jjf-xll €l-iJjJC ,..L?rl 4+1jl 4r.+htjirll €IliiJ)l Jjlr furtsi i,.tiJ sLJJeyt

oUJiJ+lIl .UJjJfJ

69;Jl :i:s1 :rlil ,*+jl r. ar,5l ltrl. ld. - Jl .iL3b)'l .x (8) rJ.l+ll

l.1L , gL r-I ,,lD ..tr-:: iJjjlj+,:ll nUJjlJ irLiJJCl il:rjC ;a;.";Jlj :sl3Jl

j i+I"s # Jiri a&l ,ilir tu:Lill .rjl B(Ml) di, il iJl iiri...ll *ljE. .:llsr

0i : I L, = d;d - | -iiJl.' i.-liJ L).11 p'- LJeJr -f-i il .-F!r r{l !}i\./

;:. -rl ,",--.LJ ;jyt -:-:rjr .;----.-+-l :r:-l ( i, = a:i,) ,ri.r* *=, trOV,
\./

"y't+j)lr

-sljJl e-Cl r.r.:.sl 1+jtlii-rl 6Yli!)l -iJ. ij:'-.i i--'jl iLje)l : (8) Jl+
alj3lJCl .ili.1;j1 ::a1 JJUIJJ+I! 3UJj.5r ::J u.-+ll-l

ひ■や l夕」 出J`劇 脚 毎 鞠■中 叫 郷 ■ 典 回 鋼崎 laョ
Isovector,Isoscalar

‐ 」 |´1」
eう一 ■一 彎 じ

`f』
評 メ l夕■ ´ 響 IIム

こメ ョ́
ぃ

出 ≦Jも 国 1亀メ週 IP・Lり 仰 1榔 ‐ 日 10い |●LIり
ψ錮 」 |

。光 二 l._コIJ― シ メ 4び ユ(Etten VeCtOrs)■ 」 こ卿 |が ｀
・

1 1gL■日 l

J♪13■ゝ ♂ l(Etten VeCtOrs)J墨 ■ di,■ 嘩 1ヽり ■ 」 |」コ 1が 日ヽ ■

。.¨ユ」,■じリメリコ|●し,う」 ■ |」lJ■ 』
♂

出IJ J■ ,メ|」も う」 ■ |」 こい 1

Isotopes ″肋
"

Parameters (gn)

βl βl αl /1 δ: ηl

00520 02676 00008 000003 00010 00044

βl βl
αl /1 δ

l ηl

01485 00195 00130 000001  1  00018 00052
1‐Bodv (1&2)Body
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,■』 ム≦ン J φ
o」|メ」l挙ナ む ′■ 枷′,μ l´ 評 こ牌 (9)JリユコI Ll・ Ba-134eタリリ I

け 響 け り (6)い出1.墟lル
ご

国 I出KJ亀り園 l´メ い い い l評lJひい 1`

5:+,41+,cLヽ _メ
ニュハ1 1lKl(μ

!′)Jひ Lトゴツ|メロlJ“ナリfぅ
oぇ]メヨl■ンむf■ (卜Lし )

丼 上 出 (μ L)●響 01-|)ム 伊 Lゝ Jf」り|´メ 増l≦ 工 |メl卍型 3!+,2:‐

φ
」

ひ い りlメ釧 (μL)が LI・。光 l♂ 凸L井劇 f」り|´り16。し)J。メ φ
。」 l

●い」■…
』 gL← ギ ‐ 夕 (7)ム」l t41`ヴ」りl´り16ヽ夕 甲 lJ工ゞ16ヽ夕 び出 壺
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1^^エー出l出 lゝJl卍刹 枷́ 評ど ヽ 滲出 ご日1●_ルl区 ヴ脚 3′ 」4ul

.●LJjメ メ |。コ lJ島 11工
♂ ♂ い りlり f。

」 |,却 l挙 ン メ Liヽ .^≦
勇
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AI}STI{AC'I'
Irr thc prcscnt rvorli. wc havc stutlicrl tlrc optical propcrlics o1'thirr

/.n,('tl1-.S bclirrc and alicr arurcaling. Wlrich arc prcparccl by tlrcrnral lllnrs
& clrurical pylortrs's nrcthocl ll subslratc tcnrpcraturc ((r-5-i)K. thicl<rrcss' is

lubout 2500n. 'l'lrc arrrrci.rlirrg proccsscs wcrc carriccl on thcsc lilrrrs at

rlil'l'crcrrt tcrnpcraturcs (373. 423.473,523)K lbr onc hour. 'l'he cnr: rgy gi.lp

\\'lls cirlctrlrrtctl tlrrrrrrgh uhsor'ptiorr antl lrirrrsrrtissiotr s;-rc:ctrtnrr lirt' two tlirc:cl
tt'uttsilions allowcd ancl lirrbiclclcrr.'l'hc olltical cortstan[ (absorptiorr
cocl'lrcicnt. cxtinction cocl'llcicnt, rcllcctivc. r'cliactive inclcx) in tlrc rangc
(100-900) nnr was calcrrlatcd. 'l-hc rcstrlls show lirrbitltlcrt crtcrgy girlr
tlccrci.rse,s irr proPortion Io llrc irrclc:usr: ol' clrclttritrtt. 'l ltc cncr'liy girl)
tlccrcascs arrtl irtcrcasc ['ry arrncilling. 'l'hc optic:al consturtl shili to thc low
pho(olr cncr'\ rr itlr llrc irrcrctrsc tll' thc: ptrl;'tot'(irltt ol' catltnittnt itt 1'ltrrc:.

lrrrrterrlctl con)porrnrl.
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2θθ′̀
/J/J」

J/`′2L1/

Ahf=A(hf― Eg°
μ

)r

し出副 ′ル ‐

_。 (2)

■ナコ1亀tLli 3_■ Eご1・

`ψ
Lパ討l出し :α 」ふヽ

メl α‖げ Lゝ ぃ が
“

lメ 許 ュ‐ ⅢL:A`♂日 |。メリl場tL:hf

」 &封l甲 L´ 3/2`メリ lJ出り1亀L´ 1/2ヴ JⅢJデ lルし :R。‐ JiillJ

・こ井」lメリ l

…
“

L r以は 鋭 」ヽ
ひ 型 φJヽい |ルL早 LJ～ナ却 1中|メ |【 ｀ヽ “ヽ エリ

。む』 l■J

Ko αλ/4π _.(3)
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qy't Zn,Cdr,S i+-:ay 4r,4tt uatJ;Jt * O4ljlt *b
ALu.l tt: 4 O4
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u-:!:it iJ"c JU (X) #..5.i1t ir.rbll .,.+J,,, -.r Jlll + !,.1..:.yt -!."1,- ,Ji! l:t
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2θθ′̀″ J●」/`′2ユJ う 」 J′ル ‐

出 Zn、Cd:_、S■ 二ヽこ井 劇 lメロ I」L】 と 興 l亀tLli 3■
Fり
こ(1)´りJ,■

しPaL]_リ

L=t GJ.JI drtj_di*ll a-iljs dlhr jtiii eli,l;illj +ls.Jt -rJ:!t+ iJl;-ltr a+,r,r!]

.(ll)4, ,-+Jt i-61-tJt a-rrijl LI-1.)

(X:1, 0.75, 0) i-a$ r ir ;rlill i-rLc. + dii aitJ.ll ;3q'i # .L)j dllsj
.(12)AJ,;J^ll *!-;*Jl {-iLiS;{_2 } dlJ: d .J+JIJ

eJr,. Jl J.il+Jl dtlir)l
j)-:. 

.-.1'. *rLll r+r ,J+ 1r:-tt J.:;L-JI .JUii)J 4+J,-Jl 4itLll 6Fi .-1..,- aS+

jri3uJt +i!t.t .t++r (ahl)r/2 &p 4i)- j:.:lJ+r $:3/2) 4-p u-9S...,- tt)12) ilrut
a-till r t. LJJi.Jsll i-!t.t J-.:ll el,i1l *dl g," .,liiJt c j+Jl ' r, (hl) 4-tilJl

.JlinYl lrd 4rlr-ll 4JJ.-J| 4ilLll ;_5gs i^"o & .l^: (<rlrl)l/2:g

r---+r J$ 4 J-+ll i.!il!Jl ;ei 4-$ C-g {i,i_.il Zn.Cdr-*S i+:rY (3) .JSSI
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6rt-Jj &--jl -ei sl:;4^{tLJl "'J# 
6+ rtt: t3*ll -,-,1+^ll cJUii)l.J 4i 

-+Jl 
aiLtll ;jr;.s a,o

i. +,i 613 .6r Jl it+^Jl JUijYl u^"i: # ,$ L 
"; 

ln u*ij OA ,-l.Iill a_21-.p a-_.p

.t3;.isl ar-.i iJtiJJ rlii a-ilLll

Xユ 1.“ i Anrrcaling R.TK 373K 423K 473K 523K

X=| 型」凶主 3.66 3.47 3.74 3.52 3.5:

X=0.75 じ∫1・

(cV) 3.34 3.42 3.30 3.42 3.20
X=0.50 ll*"1'r(cV) 3.23 3.24 3.24 3.24 3.24

X=0.25 :ギ““(CV) 2.69 2.71 2.72 2.71 2.70

X=0 じrl・(cv) 2.44 2.43 2.42 2.42 2.42
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2θθ′̀
/5/」

J/`′2-/ 与 出 J′ル ‐

年 二ゝ む』 |■J瀕 こ脚 |メリ |」出 X～ナ コl亀Ш 16_Ⅲ
戸 (2)´υ JJ■

Zn、Cdi_xS

(Extinction Coefficient) (Ko) r3ri.ll irlr
(u)131 :.1.t*ll Lf]. ;n 13 .Jl qJ^t- .-rt ^' a:

:-l: cl$ Zn"Cdl-*S i1,ir! AiJrJl 6tr e r-q"ijl L!"t'- jJ (4) gts.'i,ll gs;-e

C* r-.-ijl &l* ,sjsJo 4rJ, ,,J !t liilt ili=)- eJln*, JK.r;Yl l:o LDL- rJ.J .dJiJl

1p ,-r. 1-"s :l-:iol dr eb +i-ilrJl l.la 6l .rl .rJ;Jill 43ll C- laJ*ii3,..pl--i.)l ,i.:.
;rL+j ,_llr .(3) iJ:lJl cDi ir ey 1ra ll: U'-l-:i.)l &1* # ,=lc r.e^.ll qJ.l*

t- 93 cfrl:ill :,+ U-L-i.)l &t - OL-n 3l ;:l;j ,rtr -r+ .:. rll LI"L- os gl-n 3l

.O-Lii.)l j.1- erl*s'.lic yi

XⅢ Arrnealirrg R.TK 373K 423K 473K 523K

X=I Eり
°μ(eV) 3.42 3.27 3.53 3.29 3.22

X=0.75 Ett°
p(cV)

3.14 3.22 3.06 3.20 3.Ol

X=0.50 E"°
μ(cV) 2.93 2.94 2.94 2.94 2.94

X=0.25 E`・
°い(cV) 2.55 2.51 2.49 2.57 2.48

X=0 E"°
p(eV)

2.308 2.32 2.34 2.31 2.35
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2θθ′̀の 」JL1/`″ iた・″ 与 4」 ′́ル ‐
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メ (6-1)ン Pご ‐ とい宇L:ロニ
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2″θ′̀/5/」
JJJ`′2-r し 出 副 ′ル ‐

・甲υ国lJ豫 い ch玉|´メ |い LこメがひⅢ げ ユ ‐́

: Jinl.J,..,Jc e lra3 LiL;^ll s;"l3s.ll {J-SJ Jiliiill "rj,"':i.. 
.2

(l) et,J:r+Jl d e-r. l-sr Oili.Jill,Ji^Jl +i.jJl 6-.;,.,ill .'l$ p : ,rJ3!t :J=;.ll

.a^iL-b.Jl o-"l3'sll i.;.S o3=,:1

oj.u! 
"li-lt 

AiL;^ll a-,^Sll ,',i,t-l A-iL:^ll 
"u".|3'sJl 

i.rl i-l:r ,"..: : as- lilt iL.,,;,.ll

.(21 e-rcJ:+ll d C-r. lXr O+'.,nl qr-,!t e-,;iilt

CJI ",tll ,rlc lrt 'i.1, ,JLJI Ji.-.ill ;>r ilU^ll g.:.l3Jl,JLll 4J"Sll ,":in i,ri ..r,

,;*t-eJsltli)t iJ.c.cl;r..1f (a) y(3) etcJr+Jl ;sg*yL"Sr16.rl' ltl. -,rJl

e- tpj:.,;LL .-,di ri3 (7,6,5) C-,r cJrr+ll d C-r t-S3 crl;-rS. dr)3r3 .+r.Ljl tlrli
.('r8) ,"s-,r .Jr.+ll ..# C-r. LS, .,rt-tl t l(> ,Jc, ain ll jslJrllr ry>,lt 4+lfl ejtl'!

(1)´り」J■

島
御

“
― “

L

//A/θ

Cいう

脚

」■L

/′ ,S6

υ j

脚

‐ L

/JA/f91
“

う

脚

〃,0,
“

j

脚

l 5 rnl 60 nr

2 rnl 50 nr

40 nr 40 nr

4 I0 nrl 60 rrr 30 tn

5 2 nrl 20 nr

6 :():ll: 40 rrr
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４
ヽ

″ Lc,´ 募 枷
'J出

ソ |‐
`′

JrLれ

“

乃 ,ル

`gり

″ 口
`)“

メ _″・」L′ 4ノ J´L曼″Jじ
`・

"ヤ

讐 → o一 一 υ仏                    `ソ コ7″′́ イ・ソ Laし ′ノ
パイ■ ど′イ(・

範 tintlJび出|

(3)戸υ JJ、

(2)´υ」り■

島
『

事
仰

‐

ハ「
03

ψ J

中

‐

〃2S0

Ⅲj

脚

一

朋 °
3

■j

中

〃っQ ‐ υ

申

l 100m! 60m 20m: 30m 50 ml 30m 3 mi

2 85 mi 60m :75 mi 30m 4 0 nll 30m 3 ml

65 ml 60m 15 ml 30 nr 35 mi 30m 2m!

50 ml 60m 10 ml 30m 30m! 30m 2 ml

l 4 0ml 60m 075m! 30m 25 ml 30m l ml 30 nr

30m! 60m 05 mi 30m 20 ml 30m l ml

メヽ じ́ Fe(PPm) Zn
fPPm)

Cd(PPm) Pb
(PPm)

lヽg

(PPm)

1 6.7 <0.01 <0.Ol 360

つ ‘
υ く0.01 <0.Ol

, 7.3 <0.Ol <0.Ol 360

4 49 9.2 <0.01 <001 380

<0.01 <0.01 370

<0.Ol く0.01
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2θθん ″ 」
・

J/`′ 2-/ 与 出 J′ル ‐

(4)´υ」り、

■J口 |´」 Fc Zn Cd Mg

l 44 9.5 <0.005 <0.01 375

2 44 10.2 く0.005 <0.0: 382

49 <0.005 <0.0: 400

4 59 i3.8 <0.005 <0.01 470

5: 12.3 <0.005 <0.01 420

6 47 <0005 <0.Ol 380

(5)´り」J■

岬 こJ Fc

(1)1):11)

Zn
(l》 I》 l11)

C(1

(1)1):11)

Pb
(1)1):11)

Mg
(lpl》 :11)

ｒ
‐
つ
）
■
、

１

・
ゴ

弓

: ‖ 0 <0.005 く0.Ol ′
υ

2 39 ‖ .5 <0.005 <0.0: 368

39.5 <0.005 <0.Ol 367

(6)´り」J、

≒ギL』 こJ Fc

(PPnl)

Z:1

(PPIn)

Cd
(PPm)

Pb
(PPin)

Mg
(PPm)

（０
１
一
こ
”虫

４

Ｊ
．
・Ｔ
Ｊ
寄

|
<0.005 <0.Ol 470

つ
‘ 59 <0.005 <0.Ol 460

59 <0.005 <0.Ol 465
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,FA ,y Ut:*Jt JJ,t yl r/J, qJ (Fe, Zn, Cd, Pb, illg) .;ebl ,y ,JS t:iil Llil iilJ,b &$i

[l3b. I t*tt C*t gLit ζノ〕cF′
7́・ソ 4ごLA4′′,(71仏

●

）

(7)´りJJ、

い■』こ」
Fe Zn Cd Pb Mg

Ｔ

３

１

コ

Ｔ

ｌ

ム

「

―

・
Ｊ
′

l ‖.0 く0.005 <001 325

10.5 く0.005 <0.Ol 325

, 36 10.0 く0.005 <0.Ol 323

■メlⅢユごL(8)´り」J■

≒IЬ」こJ Fe

rPPm)
Zn

(PPm)

Ｃｄ

ＰＰｍ

Pb
(PPm)

卜lg

(PPm)

謝 い

.1ヽ

メ (6-1)

‖.0 <0.005 <0.01 365

謝 1ヽ..1ヽ

メ (12-o

12.6 <0.005 <0.01 463

ざい ‐

丼“(6-l)

36 10.6 <0005 <0.01

０
０

０
０



2θθ′̀ρ 」JJ/`′2-/ 与 出 却 ′ル ‐

早日lc非 11∴
^‖ 望ふ』1凸1も・J´ (9)´り」りヽ

≒ギЬ』こJ Fc

(PPIn)

Zli

(PPnl)

Cd
(PPm)

1)b

(PPm)
Mg

(PPm)

」Nり。‐

メ (6-|)

40 12.0 <0.005 <0.01 370

」Nし。‐

メ (:2o

61 14.0 <0.005 <0.Ol 368

どiメ ■ト

メ (6-1)

37 :1.0 <0.005 <0.01 330

ひ 神ジ ■メ 3」腱 lJu砕 (3)め JJコl´ 聯 い・⌒
♂

lご国 lJXひ ・I

Ⅲ l]ご111げ 出υメし11`メ 1ゝ甲υ甲 |ひ 甲メ1曝■LJ■ぃ(4)´り■_戸l

卜 j́ⅢぃひⅢlり |・ゝ■Jメ L_卜 l● la′・■口l。共 1ヽミ̂
〕 メlメ|』≦,‐メ1

・」L■Jメ≦fi■リメ よ菫Kι■甜|

■ Jナコ |ょ基 IJl`ス 1日
け

～
(4)´り 」Jコ 1い し工

1■・⌒
♂

1ご国 lc>ゝ ひ J・ 2

場ほ 』 cル L"」111^く
「

い、
こr(4)´ り ■υ争」l■JジL等。 こ■っ争1♂ l■口 l甲υL■出

脚 l CLLlニユryl、←
j亀

1・ スネ‖ぃ |メ|ユ 1バく Fh、
ぃ 、J副 loゝ ■ Jψロム●

“
沖Lcl l軍 」 。

υltl』 玉Jcメ」 ||メ ′いヽ
伊 (3)´υ JJ撃|い (4)´υ■り 1出Jメ リt■い ・3

げ メ 画 Lス 』 _|メ |・い 年 ひ (4)´り JJコ |♂
(→ 戸り■」口 |■Jメ

.ヽ 、こ■14PJ葛 」1評 ご
L`上 よ 4■ Jび ■ 【卜

"ヽ 、コ出 l ⅢI釣 どL■ J_ル
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6)b ay -t.u:*,,Jt ,)tiLyt .-!J, s! (Fe, Zn, Cd, Pb, frtg) j,,.tiJt o, lE trLJ glit 4!,L.:ti
qeu,rJ .l,a,.. 4!-a Ob ′ッ動 ύ

′́ 1・ソ ″`■ ′́だ`|′
ξ″

`

いL脚 dり丼 も

“

,r ・`1-]`‖ nヽこ |」 さ許 脚 `,り
|。ゝみ■エリ.4

♂
二 ■ 出 υメ L ll■ 1露 ^邸 ド J卜 ■J出 い J"」 |´

♂
|ご口 IJい o,

・コ゛1`´ .ヽ1_´国 `mヽ ‖_許 ムコ 1メ1コ■‐リメしЧコt｀も■メ|■

"
こL二ごツ|

|_1.、 、1 `J漁 J型 脚 J劇 `‖ nヽ3上 J´ Jl」」 Li e工 し
ご

出

。こ」|り や』ごJバミ|リ コ
`電■,ぃ 1ム|』 ,」」 ,い

～
υJこ」」」|

」ll ^・ tl

l Dela Curadia M Salvad A.Analyst,1986,vo1 111,1375-1377.

2 Guroshim H Yoshikawa M Agric Blol Chcm 1985 49(1),21-26

｀
       3 Lvov,B,v,Talanta 1976,23,109

4 Barntt N.w,Chenl.S,Kirk Bright G F,Anal Chim Acta,1893,149.

5 Khannas Z A,Marshall J Mikrochim Acta,19851(5-6)333-
355
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2θθ′̀
″

」」り̀
′
2'た Jリ 与 二 却 ′ル ‐

LL´ Ъ 甲 ld→脚 J判 び酬

`J岬
メ¨ 劃 い 饉0゛

oいこり|が 響 LJI●コ lcたメ
‐
讐ッJ BOtry● s cinerea」国 |

υ・ン・諄占。LI・ Jハ ●L出
`

J当 社。ぃ/をしメ1拳

…

ILり1/P」IⅢ・

ABSTRACT
This study、vas conducted in the Al‐Rashidia glasshOuses during the

gro、ving season 2000-2001 to evaluate the effectiveness ofthe PrOtectant

and eradicant sprays offbur fungicide to control the fungus βοirν′′sε′4θ″θα
the causal organisln ofgray rnold disease in Eggplants.The results showed

that Teldor and Euparen Fungicides(WhiCh were used to control the disease

for the irst time in lraq.)achieved superior reduction in percentage of

infection in plants and fmits, and in severity of disease in plants in the

protectant  and eradicant sprays, fo1lowed by the bioproduct Al‐ tahady,

while the fungicide BenOmyl showed the lowest efffects.The protectant

spray gave the best resultin the control ofdisease compared、 vith eradicant

spray for an treatnlent.

…

|

げ lυメ|げメ|♪ム 二ヽ|メ|ひ ≒ふり|●コ|をリシ♂亀|り』・ゝ Ⅲ♪|

●|コ|しか■Jザ=」
|●い 1ン

^L』 げ゙
刈 IJごL」|びり|り腱 僣鼻 12001‐2000

辞 げ
|一メlι」』 t´メ ■■」I Bοり

'SCル

θ″θαメ」itル 6ヽJ尋」|´ ヽりヽ響串|

´ 3_J夕 Lヽ (・ lJ」|)TddOr,Euparenタ コ lδメ ご国|●
“ル

i・ ●

“

ムリ|

´
■Lり|ひ 、LⅥ 6二J」』 IJ出 甲 |´ ヽLⅥ  Ⅲ ¨ ♂ (“メ IL脚 |

螂 1戸 メ L♂ LI↓Kか ヽ
い

`」

|ザメ」|ン
^島

」l綸ゝ
げ

D口IJ´Lメ|びメ |

げ → ゝ 」lびメ 1シ ご占_メlc非 6_たコ |ひ iL卦
ご
Lご Lメ|メリIJ工 lJ Benomyl
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30′げ′おCル ′́′αン"=″ ‐ し
～

■み

“

″J■」が■′′
.‐

="ψ″コ ム́L勘

`ユ

ご

“

置

′々″J´出びコ′
"し

出 ´
`

脚 ´′エリコ ´戸中脚

LJi.ll

1s,-. Botrytis cinerea Ji\ a++r g'rll Gray mold 9:t--,/ ;i'n (F.r rri

, ; kr J 6lFl ,,r iJ...n LlJilt IiJJL '''-r 3l-'::l-'ll lJr^,,Je i'{.I ualJ')l

LjFlrJ[4 .1:rl ertr .(2001 ,u,!l)lr 1997 'Agrios 
j 1983 'u-rJAit) J'Jl 'itl!

djillr i-i.r,+sll rL".. Yl P \Pli') +lr)l i'i"-)l J'r'-'' $ sXl q[lll otili' t'1

arrl+qslr cJ+d fi)ii-l ,4lsr ro"5,,$ iil:'.:5Jl trdll (-DL dr trLJll J!i13 r til!

ili,-l LJ\L s))- t1! J i.iEl (iJ.s-!l -l..,il d +..;+ 'lsti)l ;i': C dll
.))-Jl .,1;I J$lr lrJpe, Iprodine Jlr rlJislJlr J:'rg1JK Ls:'"'I i'l 'ji 'tl

(1997, Gangawane, 1997, 6l+,511 .tlir iilr.. +Jti sl+' atrij-L s'i LruJl

c* -...1.=. ! u ijrlr.:sl. I gr+! rjir+ .u..! JLJ j q=l .\+rill i.*r 'Agrios)

i-Jlill c.,L-rJLi als:-! JJyl o)3t .ll oi:. rii lJl-jYl i-l ij'$ .& irL -.'\:l

.r-lj rr-.r:. l.r-ls g:r-.;lr 6i,Jl e.a.,p L.iiJ gl':ill gl"+-lr .r" i;.,ri..i-!.fr

.tiii*l.t (2000, Harman) ''rs::rJlj (1995 ';,r5t1 Elad) iJ"l-LIi (1993 'ujJ''13

.cFFr a-.r|!. ,.r 4!-.$r g$: ,Js lJ.-s 32jjilt 5 Trichoderma harziannm zlill

tJJl :*lJ:ll ob 5.u :ii .rllJ ,J.-Jl-t:!&ll drLl-pll :Ji3.r/ t:tn) i-.l:,j-l

$iJl di:-l.,.ll -*+1 ,J,r:iJr tJ"+ll .,l" Li-l 9:::ll 9J$ ,.:'i'tt +tU e-S

.,J.ill qr! rls,:-)l Crll .}:.r+ :,..I ul AUi .plt LltL st;.l' Jj) ps'':

L.6i...ll s.dt.l &tt 0;,L

.l!.:,JlJ lT. harziannnt i-lt'ilt :W) 9:':ll g.2*lt .!'is:"'ll ilU ;-Fl

:l-;ct1 o,.-il glrll 4j.li. I J+! dF l,j{-J Euparen5o WP., Teldor50sc' +rt+Sll

..9"il-r! ,,/ Ls- l..il iJJ..JJ 1.)Y 4.il-p: .'i:' 
' aFJ+'llr cJl+J

, '. ,. I Jl+jjl+\ E.ri ,e.h.r ''!' '-'.ii'ii 'ajli-lll iiX-ill r:FI JlYt tFt
i..pr.t-rJl c.rtsl-.ll c.!*.ii JE: J +j-J .5 lrl.EY 4j'. irrti': ;'-'-ai, i$S

U,qE a:J i..bi.ii. ki;.,,r-yl 'ri53 ieJil s! eit'I C)*ll, iJ.lSrX €-EJ+l L'J''YI
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2θθ′̀″ JJ`′2■J 与 二 J′ル ■

■ゝ 1・ 』郵 Ĺェリ2001.2.5´
～
LIJ」 凸い エリ。ヽLりlヵル |ヽゃ ■▲」 ヤ

:aニリ|

.メ /■ 2メ
"■

ヵ 尋劇|び」■

.到■ 1メェEuparen口Чび」|・ 2

・到出 1メニTddOr―lLびメ|。 3

.メ /■ 2メヵψ」 |ザ」脚|ジ島島」|びり|。 4

。
(L工・口|び勁亀υL。 5

げ 上 に υj苺L脚 ■ぃ 120許 ヴ戸 ´OJ■l・

♂1押 亀ゝ ‐ t`tJエリ

2001.♂ Jり 1社メ1山L・■ lメら 3り,嶼 ♂
|メ|で '`tJ`LL瀕 ●lυJヽ ´り |

●ヽ ミ|こリメ |シ
eい

んⅢ ■ 」eり
ん中 ごメ リIJ壌メ1醸 ■饉 υⅢ ♪ IL■ J2.5

社 → 週 |ユ 1lL」l←→_興 ■ 国

～
メ IJ・ υ国 IJ■Lりl。■

～

LylヽⅢ ■L■
ご

国 |

Ⅲ 到 IⅢ  doし エ リヽLVI Ⅲ L´ エリロ |´
´ メ |こい ♂

■L“ 光 |‐ ‖

■ 日 |～♪ 」|■ヽ L411ぃ 。い |´ %9■ Lり 16二J%1り 国 |♂り%20出 Lり|ぃ

メ|ひ
Fり

亀中■J♂ Ⅲ
`メ

リIJなメ|ン oしυⅢ♪|エリ■lυυ劇loェ 。■」
山υ週 げ

」 IJ■ヒ甲い
～

Ly16二JJ出 IJ●L甲、■Lり 1亀」 ロ
ー 。

国 |●工 |な

。ど 1管■メ1岬Ju―
。こメゝ |。キげ0.5ぃ JIリユ

～
メ
～

6メー凸Lメ 。分J・ 1

,こ甲
IJし劇 1許

げ 1‐ 0・ 5伊 リユ ■Lメ う分 J。2

が」準メJIゲメ,こガい基≦J`国IJこ力lに■げンメI Jl d^_口|ゞ ^1.3

・6日lЦ■LIふSド 6日|●Lメ

ご LI J～メ 1許 うメ げ 10とし」 工

`国

|:辱
`J●

|夕出 J`」 ■Lメ |`｀ ^1・ 4

:亀さLAllご

“

J■tごゴ|`」 %t´ い…、り・Cコい」1山 J´ 。メ
1ザ oメJJユ轟出 山 |夕■ 」 轟

Юは[茫尋…+[武■司
5× d`国|こ _́
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Botrylis cinercs *iJl i-Ji.; Qjl,ls.l ahyl oas.t qst a1-*J .@ +Jbi ?r.JiJ

ど/」

「

♂ 」′`′′′→υJ‐ ′́ 占
～

′φJコ脚 ´戸中コ

秘 国 J。錮

Tddor,Eupaたn押 仰 コ酬 (10,・)ヽゝ びり♂島・ メ l

仰 」■ユl oKり ψtt ψ脚 卿 綸ゝ
・

国いJ劃 ,JJ』 ムJ_|■ ‐

´―ム´↓‐』Ⅲ 6メ Pあ )ヽ゛刈 Jリ メ l区・募脚 ヴ」■Ⅲいい|

J」 ― |ヽ`・ ,“J」J ttJ』 枷
…

亀J畠 ヴ

"‐
ド 、J」」lご 神」 1ヽ`｀‐

d」」|」 こリン」|・´♂・ Jなム い‐l♂|●Ц」|メメLυJL´ 1̈・りヽ ヨ|

υコ 1葛 出
´ %135J%12」 |■剤 神 ■ J%9“ ■LYI毬 ●リカ 』 も

―
」り`(%37)亀 J劇 期 ― い りL工 私 出

“ …

1ふ ´ J`Jl型 許

岬 J～轟ⅥメリJ“ ♂ f。メ♂ ,井JIリ コ』

“

♪ 16υ』|ン ごし●メ|

J」l」 こし劇|■ンいらこ■ J』コ|」 こJヽ|二■」‐ 島|ヽl Jlψゅ L4t絆

戸 こ―→
～
メ」|メ馴

`い 辞L許 螂 巨 メ醸脚

…

≦夕Lリ ル 1ヽ

ユ :Jコl期
“J6」力 メ́ い い国Ч期』 ムJ」劇 LゝⅥ許 毬メ ニヽ

甲 出 f-11■
"』'メ

‐‐』lヵLI区 (1ご墜 )上 _脚 芦麟 メ劃
とり l｀ L´ 」

_土 %29`%094社 却 Ⅲヽ J`重 J」」|,」.Ⅲ uLヽ1‐ ハ Jも_

(%14)■― し 1ヽ6二 Jム ´ リニ・コ ニJ≦,%57,25亀J出1礼い 亀りL」 |メ |

■ Lり もヽ =コ遍|●

`,Tddor,Euparenェ
コ 相

“ン _ヽd嘔 メ‐

´
え』̀ ‐ `う

い |メ墨 』 劃 」 olム」 」り・(%37)亀じ口 1輸´ 亀JL uL

c上 る」,_■ dッ■●“
』リユlJJ」l■ユリ|●|ム

`メ

ヨ|メlo,メ|■回 |

げ
」 |“IJ´メ lJ副 Ⅲ 」 と

|夕 |」 工 l´ふ |こか い
」▲メ |り Jり♪ |。L

と―
lひυ♪(2000)Haman。■,Lど `=“ ^♂」1'ゝ ユいエリご|メ|―

J己≦
(■ 力α″jαか,“ 」 」|る J』)TopShdd`メ |メ‐

=』■じ■ムψ
`押

|

´ ム|♂J・ メ 1区 ψ・
t4り 脚 |“メ 中 」 lB σ加′″

`α
メ出ILル J yL

JンS出
…

丼いりJ岬 6」リニ.…1路 ´Benomメ ψ脚 瓢 型こ

_」 |口 LIゝ J4LJ畠 釧 光 ●■ ♂
`」

Lヽ ユ 6´ Lコ l工 J^‐・ 1

許 ,●1脚 1シ や」 Jコ 日ゝ 脚 LJtt Lメ ル 脚 ♂
|工 |じ』 ン

1986:Glass.O BHen J1983`。 Jリリl)3ε′″′″′′メ』専五■■・・・↓“
L

`♂嘔 り|,2001´い=も 1992`Lease`Mooman J 1989`じ 」_l,Katan J
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2θθ′̀″ JJ`′2ム Jグ 与 二 却 ′ル ‐

い → ´ 中 ｀ひ‐ 亜 」 重 ´ メ lジ国 l許 。メ LFLll工 Lメ エリ.2001

♂ IL響りJリユ 」ll早 帆 ン メ |ぃ J Jl』も
―

う婢 い υり嗅 戸 渉 じメタ メ

‐→へ脚 J」|り国|。メエJ.コ||■ メロlびメ´メ3´ ご|ン ひい ´口1

出」J却 |ひ

“

メ 1亀JL´ 6ン J】 し ミ`lJ呻メ 脚 |― Tddor,Euparen

30_メ |_コ 1副L‐ K』」JJコ 1醜ゝ

“
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30J■い yJ』 ぃし」60(Ali,1992)〔 1́ヽ …出≦」ヽ さ
"´

ψlメlL井 ひ

井 ― ぴ こ
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ちメ|」X♂L"ひ ♂1^t‖ ■日1・いひ1^ミ ∴̂
‖ 夕1メlt井 こり|:(1)JJ■

.(1995-1993)

Cladocera species 1993 1994 1995
l. Alona costata sars

2.A. gutata Sars

3.A. rectangula Sars

4. A. reruticocudies

5.A. quadranguularis

6. Bosm ina core isoni Baird,

7.β ′ο″gル・οs″Is O.F.M.

8.C er iodap h n i a re itculat a lurine
9.C″ Z々`″

l0.Ceriodaphnia so.

ll.Chltdorus sphaeriats O. F. M.
12 C θッαノな

13C′α′ι″

14. Diaphanosoma brachl'rum
Lieven

I 5. D. leacht enbegl ar ium

I 6. Ephemeroponts barrois i Kichard
lT.Comptocercats rectirostris
Scholder

lS.Chydorus sp.

19. I lYss4, PlYs s or didus Lieren

20.[. acutifrons

2 l .,ll e cr ot h r ix I ar i c or n is Jurine

22.Plettroxus trisonellus O. F. M.
23.Pleuroxus so.

24.Simocephalus exispenosas O. F.

M.

25.J. vetulus
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17 1フ |フ
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/.t.a ra:tuJLtil eAfl,/ qeJt autfJt&ii

\st+t,* Cta e. )

3 q$-i ptu *J sldl *li!l orrr,.i a.4!Lll Rotifera c.l+JrJl gt3t (3)t'.1tJs+

. (1995-1993) 6Jiijl

Rotifera species 1993 1994 1995

l. Asphanchna Priodonta Gosse + + +

2. Brachionus angularrs Gosse + +

3. B. quadridentata Hermann 十 + I

4. B. calyciflorus Pallqq 十

5. B. plicatellus Muller 十 T +

6. Brachionus sP. + +

7. Cephalodella sP. + +

8。E夕ε力′α″おsp.
+ 十

9 .Euchlanis dil tata Ehrenbslg f

10.F′′,77α ′0′gおθ′α Ehrenbe里 ＩＴ

I l . Mo no s tyl I a bul la Ehrenber g +

12.M. quadridenrara Ehrenberg 十 +

13 .Hexarthra mira Hudson + 十

| 4.Keratella cochlearls Gosse + + 十

15.ス1カ′θ〃α′′s Carlin
ユ
‐

+ +

16.K. quadrata Muller 十 +

Rotifera species 1993 1994 1  1995

17.Zθσα77θ ttι′′α(L)0。 F.ヽ4 + + 十

lS.Lecan sp. 十

lg .Lepadell a patella Muller +

20.Lepadella sP. O. F. M. + +l
21.L. ovalis Muller 十

|

+

22.1'{ othol c a a cuminara Muller +
|

十

23 . P olyar thr a dol i c hoPt era +
|

+

24.Philodr,?a sp. + +l
25.Svnchaeta sP. + ＩＴ

2 6 . Sy n c h a e r a o b I o n gqBhtggh er g + |
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17

:7  17  9

17     20
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250 33    9

383   31
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17

71

33
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17
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′́0′力0′

`α

K. qtodroto
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oLuilt inol0

K. qnodrara

Al-xenderia Br0clttonu.t

0cuililn0lo
K. quadrata

Sauera lJ rach t on u.t

N(>′ 力οrca

K. quadrata

Nornania l)racltronu.r

oLuDtiilal0

K. quodrotct
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center lraq Unpublished

8-Al‐Hamed, MI(1976) Limnological in、 estigation of Dukan

rescⅣoir Bull Nat Hist Center 7:9‐ 109

9-Al‐ Saboonchi.A A (1986),Zooplankton OfGalllla marshes

lraq J Biol Sci Res 17(1):33‐ 39.

10‐  Edmondson,ヽ T(1959)Fresh Water biology New York,
London John wilv sonsヽ/C

ll‐   Eniott, 」I(1977) SeasOnal changes tha abundance and
distridution

12‐  Hynes H B N(1970) The eC。 10gy of running 、ater

Li、 erpool Universly press SSSP

４つ

¨

，

一

一

一



2θθf`r5/JJ`ノ24コソ 与 二 J′井 ‐

l3- Mangalo. H.H and Akbar, M.M.(1986). Seasonal Variation
in population density of zooplankton in that reaches of Diayla
River, Baghdad ,lraq. JBCR J.Biol. Sci. Res. 17(l)99-l 13.
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Publication No. 38.

l5- Sabri, A. W.('1988), Ecological studies on rotifera
(Aschelminthes) in the river Tigris. Acta Hydrobiol., 30: 367-
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Proc.5th. Sci. Conf. Ba,ehdad. 5(2):7-ll.

17- Sabri, A. W.; Ali, Z. H.; Thejar, L. A.;Shawkat, S. F. and
Rasheed, K. A. (1990). Diurnal vertical niigration of
Zooplankton Samana impoundment ,lraq. J. Biological Sci.
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ABSTRACT
In this work,the operational characteristics ofaル lini‐ TEA C021aSer,

having great irnportance in rnilitary applications, 、vere discussed. The
Mini‐ TEA C02 1aSer s卜・stem used was operated at 10.6mm with
preionization pins, Output energy of 30mJ and pulse duratiOn of 100nsec.

In absence of preiOnization. output energ)=of6m」 and pulse duration of

100nsec were obtained. Dependencies of supply voltage and outputlaser
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investigated.The maxiinum efaciency Oflaser system was calculated to be

4.4%.
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.200± 10nmも_が ‐ 1ヽコ・ J,(2)もしりCdS亀ゝ■い ■j」 ●メ■

| スもい ,も ご潤」|メメ亀脚 ¨ こJ,ち
・、lJ♪ メヒJ」」J｀く■♪リ

~:ψ
■

´ こ→ 278‐344Kし ヽ・1_F"」|い
`1‐

=い るリメ1、メ」メ |」   i
.6Jυ」|こ■ヽメ6・り 」二どNiCr‐Niこ,シ

`リ

ツさこ
'・

,が・`11

０
０

つ

一

●

¨

一

）

ハ
）



2θθ′̀″ 」コリ̀
′
2ム J

与 ユ ‐ク′ル ‐

tr-., ai.-Sjl C!* ,lr-', ,.L (dak-l l0mw/cm2) s:-Jl a. -_: 6et;yl 6$ ,Jx .ii
6el---;Yl ; i .r, o*i $r ,.ri oj+- 4- .t;ay (120W) ;-;:! 3i (philips)

.,rrJSJlJ- (Powermeter) ;-,;ri !p!L a.L*l.;l f+* Cl+.-^lJ

秘 国IJび国|

d,ハ
`二

1メ

“

■ り 1麺】潤 |げυJ(Han effect)」メ メ L亀 |り

`Jな ぃ

井 ≦ 」 ■1 ・ヽヽ
´ ‐ J(RH)Jメ ひ L甲 l―

´ 基週 |・工 ■ 二 IJ(I)υり IJ(VH)

:(13)り国1亀刈 |ぃ―り(n)■光国 |

R拘
‥…(1)

g_9;iSJYl a:-.., oa Q ul ,',;-
.{13)l,Jg11 ai),lr ,,,..-r (o) qr1.-tl ,-rr...- + (p) 4SFlr *r..*- p,r

μ=σ lRHI … .(2)

ヽジむ6oしyl餞 シさげ (n)●ヽ国|メメメ
`(2)J(1)♪

釧|ひら,
1016ム_ニ メ |シ ヨゥ 出光 国 |タリ J(1)が 」 1ン ニ ヽ 占 ,ヽ JIメ|。非 6Jメ |

●IJ(HO mw)げ 」 |も
・ Lゝ 16二 6`いjげ 3■ン 」さJ出ゝ 国 |メメ olりi1018 JI

出LJメ X― LJFL K｀
(II‐VI)●い ン ´

山|メ|■♪ 」 甲響 ご
L』Δ

“

|■ Jl・ _出 |卜」IJ.口 ljバ|ン ‐ 卜 ´
と´ IⅢ ♂ 出 準 LJ国 、J

と j́い JIよL出しJJ国 |」メ ひこヨ |.)」IJ"亀 こLぬり |・ゝ JJ`(1°.Lリメ NI

■夕 ■|メ|シ しJし ユ oし 画 」 諄 ひ J(n)こ光 国 |メメ シ ゃ夕 Lユ _メ |

い
kμ)1 ,くメ |もさヽj JIゲタL(Grain boundaHes)曇コ |さJ」1藝 シ ♂■

工 =|」
oメ (n)■挙 ●ヽ J隆 |ヽ・ ユ ひ 』≦ L、、」(・メさ

誓■ り Lヽ■ JLぃ ,

JJヽ ご
"Jこ

、り』
`■

メ|卜■」さJ´ 6Jメ IJ`・し 1ヽ6二 るoしjど・鼻

239



‘
一

l4iJtt CtlS iJ,:ii ./i ,:,r-trJl 

'!. 
jJ ,$.* up +t;y ;n:, ;rtrott io1 2ih i-t_rt

,9t qtA ,* ,t -.r €)r.- it!,t .!EJ

qjs-iu jli i (n) it-i 4+r iitlll .tlt.Llt Jlc 
";t|ri :rS :lsl)t i:!el1 ;-j!ll jSlJ.

! ,.i:h-ts.+l.ll ,.Et O_F :I,:Yl i:tel_r o!.jill jSlJ. .,),l:.,tr jtr iJjul cJLlrgll $c,J si/.i
.tetrsr 

"[i (n)

e.!.: irlJsJlr '.sl--b)l rr: C. (p) $r.ll yx ;1- ^r (+) : (3) sISJI st3

e:L--ii:)Lr i. ,,i +*" 5 Jr -.jl ,Jlr !.L:)l -r-i i:!;,C. :lrJi iS ,::lt JL e*:+
:--.,::., .(16)++lt j+l.rs Jl +eJl ae i.:jfjlt -,jun yt Jl i.,Fuijyl tjA gj+ ol rj+j
i, i i:!j C. :l:ji LiJ. (o) iJJ.aJill jl :!->. JSe.:lS,JsrlJ jJ)-L:ll j:S.JE rj.JjJ

: (3)o:lElt 

"T t ,' -r (6) J (5) JCSiJ" z-..bj. llJ.lJtJ:ltJ;cE)l

o=nμq … (3)

_脚 |ロー ,(7)興|■ョン,い,1000/T,lnμ 〕 =刈
1げリュ シリ

`    い―ハ,(0 18eV)ぃ■こもりυ押 |る o｀‐1^CdS Lと QヽB与Jゝl´ こL」l口|―

:(3)枷 |

μ=μ o exp・
QB′ FT

♂ ギ ル 。l‐

こ』`「」ご´ J井“メ ■ 型 (8)ェ釧._ン メ い ■彙・ど,ぉ
:6)コ」1瑾じ口1_,(EF)`が 1ミ ´

``LL■
」二“ぽ (ED)」

EF=Ei kT In″ 物/″″
… (5)

ルメタ■じ:k`・¨ヽ

ユLヽ 1コ`´ `謝
」 が,:nph

で
"1麹`″ oJJが ,:nd

一
´

240



2θθ′̀θ 」Lr/`′ 2″ Jヽ 与 二 」ソ′ル ‐

もヽ 16oいj～ ‐ メ 1亀ゝ シ 甲勇 (EF)」 (8)`K∴]♪ム ン L、ゝ J

二、 ■とヽ L,■
・ 1亀tla」コ |‐3VヽJ``LⅥ げ (n)・ゝ 国 |メメ 6。り ヽ ■ 3・LVI

L Lr Jl .-J ir(e)12.4ev; t$ Cr-, i-o-d*ll a-6Ull ".r+ir (0.49eV) al,t Clr CdS

・
～

メ1

由Lll■ .お
|

●|_、りも 。光 」 |ム lL♂ ■弄 挙 メ Jこゝ L夕 Sメ Jに1苺
りI CdS l,、 1とlJ.1

.6Jメ|ヽメリ6。し 1ヽ3二 ど」ゅ L｀り1スこミl^]3■メ|

J｀ 」全彙 J`1品 16土メ IJい■ 4り
`」

|ど
・ 、■ (」■ ■ヽ 国 |メ メ ■ )・ 2

.脚口16JメIJ 6」|エ メ

■ 鼻ゝ
―

ヽ り Jよ ol漁 いIJ(QB=0.18eV)♂ キコ|ゝL乳遍 ↓|.3

.こ 1ジ」事こメリ ぃえ辟超 |

Ⅲ■ メ|げ」60り|ふ J6・ Lり 16二J6Jメ|ヽメンが 3=ヽメ ,1-メ|もさいj・ 4

・ユ“メ1亀ゝ 分it´メ Jニーとに」 ■ヽ1タ

241

セ



4+u:t crts ir:ii .,j .i*bJl i.<.iJ 4t: ub. xr;yt ;r:, lDtt i-_r.t 2ii: Ltrt
t9t JitJt la ut4.+n luu.r.,

０
）

ヽ
‐

ｒ
，
じ
〓
ｌ
・
１
‥
‥
０

~“  
“ :″■rr=`  ・`

・
,‐

…
メ,メ tμ
:J,`

:｀・

…
…

メ 」 ,声 :1出
:`喘ゝ

一

´

対

嗜

讀)ヽ→/o'こタ ザ ■」L Jr,r' i,l c.'#,,Jp,, J,5.3

ヘ
ヽ
ヽ
ヽ
、

＼

＼

|

つ

一

１，

一



:.・.…

i

2θθ′̀仰 」J/`′2た・リ

し

.5九Jlヽυ」

“

嘔亀炒メ :`出

与 ユ J′ル ‐

＼
ヽ
ハ
‐
‐

（

:“

::`

jL・|

口
“口
・

霞 け

み嘲16■ ■奏り|メ

`出

「
轟
川
Ｈ
樹
可
可
尋

＼・

atu-t,ar/t .td (l

み で為八 uデ  :/出

243



嘉 ″

伐′α6‐り ‐ L1/ルし4,″ ルリ ′巧 ら′メ も」メ れ υ

夢 ′ッυ ‐ ‐ ′′́ 」J~´ ′

α●

“

いV

卜
  の

: (- u74f:,'-e,i,u.y ;r":,L. (E) ai s-;*.,:r, g.:Jt ili- :g .;s-r
9, (d) /o O ,o @ oart @

//a Oルο

θ

244

０

一

θ

●

´

θ

・

lii:i::::::::::::::::::l:::::::::::~

Ev

0



2θθ′̀″ 」コリ̀
″

ム川リ 与 こ J′ル ‐

」ll,ハ A'|

1. Stonly A.G. "Applied solidstate sciences" Vol. Sod. Wolfe (New York:
Academic), (1973).

2. R.H. Bube " Photoconductivity of solids" (Nrv York Wiley), (1960).
3. P.K. Naiv and M.T.S., Solarcells" Yol.22, pp. 104-112 (1987).
4. H.l.J owok W>C.Siu "J. Phys., Vol 11 ,p 669. (1978).
5. H.L. Roowk "Ni. Phys. : Dl Appls. Phys". Vole. 13, pp. 1991-23

( I e80).
6. Mohammed Dachruqui "Solr cells" Vol. 15, pp. 3 19-127 ( 1985).
7. Chananberlin and J.S. Skarman, "Solid state electron" Vol9, P.819,

(1 e66).
8. Raff Saddon Phy'sics ddepartment collgeeg of Science Al-Mustansirayah

Universty (N{.S.c)
9. A,m Omar .. Physical department,college of education, Al-

Mustansirayih University (M,Sc. Thesis) (200I).
10.Shaila1'a Kolhe. S.K. Kul, "Solar energy materials"Vol. 15,pp. 189-

208, (1981).
I 1.M.S. Uplane and S.H. Pawar "Solidstate communicarions" Vol. 46, No. s

12,pp.847-85, (i983).
12.M.S. Uplane and C.D. Lokhande, P.S. Patil. C.H. Bhosde "Tr. J. of

physcis" Vol. 20, pp. 1093- 1097 , (1996).
13.S.M. Sze "Semiconductors devices physics and technology" translated

to Arabic by F.G. Hayaty and H.A. Ahmed, Baghdad (1990).
14.Brain Ray "ll-VI compound" 1t' edition. Universitl, of st-Andrew's

( r e6e).
15.J.W. Orton, B.J. Gold Smith, "J. Appl. Ph1's. " Vol. 53. No.3, pp. 1602-

6614 (1982).
l6.Shmilaia Nohlne. S.K. Rr-rlrami. lvl.G. Takn'ale and V.G. Bhide "solar

energy materials" Vol. 13, pp.203-211, (1986).

245



2θθルθ」J7`′ 2ム J 与 ユ 却 ′ル ‐

出国|め脚 い 。メ IJ∴11♂LハミLIJ」

■■
ル

“

LL●喚|` ・ り̀ L`tLo fェ

`lυ

」|… 12001 J」山-55159り。こ́・

ご|メ|― J■ ―

“

」メ国14麟り|… υり 1占い 16、J●
●

ABSTRACT
In this work,the interactiOn between Chronlium atorns and acceptor

impurities in p‐ type Silicon Of(lH)Orientation.Athin ilm of Chromium
、vas deposited on the Silicon substrate using evaporation system.In order to

deterrnine the diffusion coefflcient of Cr atoms, the deep level transient

SpectroscOpy(DLTS)teChnique was employed to do so for a range of

temperatures.

枷

曇 国|■|メ|■ lυ JゝFリメ |●L出 |メ 〕 よ 国 |り1亀 lυ
ゃ 押 ||ゝ

ひ

J♪ J■ 。(lH)も ■ ■ い IJ●Jリメ 16=い ■L■ 国|こ メ |シ ■ 丼 ご
|メ

♂

メ1 ・‖じギ堕|しぃ」 |も立
が

ミ`11´ 工J。

`Jメ

IJ■JI亀メLか tl・い0工」|ぃコj

トー 絆
“

■41j eJメ|■ IJ」 じ出 ylルL苺 増≦ しヵメ (DLTS)み」|ザ井副

,3J´」IJ`メ

な」 `L4』 |

いが`ミ・・yl場し)_口|ぃ |`判 (Transhbn metal)神 Lり |●。日|メ
.｀ ふ

`Lヽ
_が 、ミl Jひ

り ♂
|メ1劇

い
|」 ゞ

`準Jメ翁 |ユ 1ハ
メ IⅢ Lり |ひ逃

」』
`‖

。ヽ ょ出 ュ亀国 11`味 J、 |ジメ 出≦
♂

1甲J脚 い
ハ̂ Lり■ |メ ´ 口 |

`fり井 即 l夕1 ^り 11^r.画
`ほメ 14二 6週|ど もυ」出1甲メ I JI甲メ 1出 ■L

♂
IJかミtⅢyぃ しメ ↓。日 |ム メ |≒」 IJ FJメ IJ iヽ Jl FJ園|ヽメ |●。し ‐ J

247

.!$rll dlJi gfu,-'i.,,:



脚
“
暉コン′″ち 出

“
ユお■ノ」

だし″
“
υ■′フ′工“

ιし′́

」、 |ヽ こコ |」脚 ●い 」ι6井ロ ニ‐‖JJ」回 )メLヽ111^・ 墾

Nこ戸 ― 許 J摯 』■国 ら,鋼 ‐ メ |■ ‐ Jげ」 F｀
1・,こL脚

一
メ IⅢ

Ⅲ
口 許 ■ 一

・
」¨̂ミ 許 Jン劇 ■ り lo工 ヽ

・
‐1工

」 ,こ」 J

ユ っい l LI夕 Ⅲ ,6り禦

"が

出Ⅵ ♂
l●K1970許 Ⅲ み メリ出

一 早興 」許 1-Lよ週lJぃ ■ メヽメ |ふ ´F2電ンちり
"_メ

ー メ|`"`J」 =^10い 1ヽ‐1ひ ら週1-j`井 ン ル メ|～メ ■
五 ^。 ■́脇。国 どぅ」 二 =‐,評 |ン いメ 評 |´り|二割も ぬリメ |

`)」
島 1ヽシJJリコ ｀υ■争 LIち鋼

の シ`い ■dl静 Jトリ」■り手
`J」

|」島|ン コ 」|■脚 じ|

ご́ 」1`」

'一
」|夕』|」 (CTA),事酬げJメ1夕劇l、ル

～
」メ |ス■』」|も叫

年二‐ ●」 IJυ ご`うメ
`。

し1許 6ユ脚 押 |ひ Jゃ 』ユolヽ |(5)(RTA)

0」 ・ 1`。■」 カ`メ|´1メ1許 L脚 沖 |_・・●勇 」」ユ J̈lしメ |ルメ|

ユー `^`ゞ
」 メ |こ」 りゝじメ押 |ひ じL｀1ぬ1い井 こ|りも,・ 」ヽ

.“

=」
メ |ヽυ▲メ ど しヽ 1ヽヽ,リヒゴゞ|

■ い 」 IJ一
ごυ」 こ兵 螂 |二 くⅢI´

い ―i´
e,メ||メ ♪ 二 |■タ

コL■L(')‐メILゝ ユ |(0 22eV)こ LJご`凄 ●」,(Donor Le、 eD纏口|

― こり
''メ

JIびり エ`リ」―鳳 l.e,メ1ひ 〕出 しガ井 ■|」lo勇ヨl

loし二‐|メ|じ兵 3■
`ヒ

」|

― 、押 |♂  』 押二 l`JJLど ,じヽ 日 |´ (Cr‐ B)・｀」。メ |。分 りJ

_■ 二`■』が`ミ1…Ⅲい|´|メ LIフ1漁 』」̀
メ
団 tゝ

`メ

(0 28eV)

メ8,'kDeep■ evel TranJlon Spectroscopy)み 」lザ井』J出｀|

■lμl●|りもり←リン」りじ」l●|ジ|〕 よ口|●lt｀ジ。́ `コ11ゝ J
e,二 」り1島YI口 麟 ■ |≒≦ ´ メ Ⅲ I・ゝ ∂と鍋 ■が 興 |い

(じ ,リ メ リ ヽ 日

.3J′』Jハ♪ひ ―・J=

０
０

１
十

つ

一

４
，

４
）



2θθ′̀″ 」JJ`′2ム 」リ 与 ユ J′井 ‐

押

|‐  t由 」 」 1==L』 |

:Jヽ t4■1」1戸 1ヽ1^rぃ郷 :こ■■」|_メ墨 一y」

■五一 亀Jい」め口|こメ|ぃ (lH)■

“

LJ 6υり |■LI●勇国IJヒυび比 ‐

.(2げ 1× 1)。い` 」ヽ」ぶ.ぃJI(2.6?/cm2)

`…
^tiム」ムⅢ j6メリ■メ |`メ ■い」jい ぼ♂ IJパ|`。LJ^・■J―

・・ 甲 |ご‐ 」」|」メIJJ´メ苺さ井

(n03)■脚 l(ル1ヽ 伊●」口|(CP‐4)び
`Jり

|び却 IJ井 が́ヽミlJ‐

1 ,ムヘヽ](…■11」 (HF)■υメリυキー」IJス ^L」 (CH3COOH)Cり」|び曇L」

.山 1、.1■」。■ 亀丼 」|“ り |■|ユ JJふ iシ JL`亀｀ 6」 (3:5:5)

ナ ニ L`“ ^ミ LJム 社 綺j6メ リ等 口 |こメ ■いヽ Jjい
げ メ 出 |・口 |かtl l―

.J_国 |●lJt^J麹口 IJメ1電り 亀饉
`

がミ`1い が 興 |ご|メ 計レ%(99.99)が l eJメ |もムシ苺)ヽ|…リ

`J二
゛

'げ
―ユIJ Lι スt´、、1(Blazer BAEPVA 063H)と」ギυし」|,■J ttμ

(QuanZ Jり |夕 16リユが`(1'い
(600μm)■ニメ|・ |｀

=‖ `J^,■と出́ J(10)リメ(10‐
6)

。り` '`0■ 6υ≦

`L`」
♪ oメ ひ●り い`出 ・́Crystd thichess Monitor)

げ」|(150C/sec)oJュコ■メ J二
～Jメー =夕 が`ミ■い■り |やメ´ぃJ(7KW)

・(ThemOcOupb)こ Jさ 」ゝ|が ミ`l m11・‐16J,ヽメけい `́亀メ16」♪｀メ

6-1(950C)3J_1ヽ Jヽ い■1・ヽ11(Annedhg)fJメ la」111^rⅢ♪|

…
Ⅲ♪|´ 伊J督||メ メ・ 6」 (850‐ 1050)6J_メ|● りヽさンJ」り̀(30mm)

|ン■ ゴ |ゞ●VIバ |■学 ノJe」メ |ぃ ヽメ (60μ m)↓ ‐ ムJ■ JjV督ヽユKコlよ」 |

oし→ |またム ι一・や
｀`1´ 菫 F男幽 υlム |ヽルし Ⅲ ■・

|.ヽメニユ|●Lり |・ |夕、V

"■
1 11^aⅢ″浄|』≦・υL島yl L^1111⌒ 1^JこLり (Fitting)A■ .り1塩狐 |

年■ (CrSb)■メ |タメ ♂ 出 Jゝ(10 mm)6」 (600C)6J♪ ヽメエ ■り

。ナ■ 許 」 |工
e」メ |● |メ メメoL Ⅲ J・|メ|ジ出 111-ぃ 、 ‐ 6メ

249



″́卿 クJ′ユメ″メ卸 び出こι

"ノ

」

だし詢
“
しり ′

`工

‐ι

“
′́

メ メ♂■ エド」(CrSち )五 ・ヽどJり 瑚0い,Fリメ 神」l｀しヽ |ヽ」もりL
■

～
」,製 」」■`r,・

■1ヽ』辞ロン,。‐げら、井 (Cr‐B)a→ダメ|

…
辞 a,メ|」メメメンいび日|シ 郷 ■り l・ゝJ■←ヽ 1,ヽυ→

“

´」手♪ムン(DLTS)ムニがヽミ1■ 』キ ≦,‐|← ひ メヽ (200μm)

ごメ 1■メ 1亀こ シ 」
`Lも

ェ ■ (Cr‐ B)。いメメ |

凛口IJび出|

ム→ メ ｀いoJ´」 u口1～喘 |ヽ シ メヽ メ1神』■|メ|メメじ兵

こ|_.っ。メ |どぅメL“ じLヽL,(24× 101S cm‐
3)り 、、、 がヽ デ |」 (950° C)3り |ジ釧

ど
'一

」|やサ■」lt」L`ン ■ュハ■ユjL“ o呻 P,_脚 ●|メ どぅメLる 。
`～

(Cr‐ B)

`μ
l(Cr‐B)●いダメ |´

rリメ |・ |ジ」ごメ |メメIJ― こ丼‐(Quenching)

:゛
)挙 1麺Σ I´工」 ■リ メ IJハ 1私

い 墜 L,メ

Ψ =響 eXp(1:「
)

……(1)

Ni」 亀出り♪ ヽυo T`ルメ,■LK,(Cr‐B)こ J・メ L■♪|コムひ Eb‐

`週
1許。分メ|ヽ響|ざり |ユ

ニ■ 卜→ しいコ eメメoメ[が ミ`11こり。り 邸 ♪1札 ―l― 壽

` 
、り=コ=亀メ』もいメメ|け ヨく赫じ|が■』」`(05eV)出 も｀ヽ'ぃ ,3■出

■
“` tJ,6J"ヽメニ (ハmeJhg)タエ1也― |",♪ヽシ亀メ|も」

"
6■ 一 郷 ふ|ン タ」

` ・́LI(Cr‐ B)●いダメlメメυいJ,(T≦400C)

タムメ■
“

,■ こЁ口|(1)が一」lc■夕・…` 0,り1,P,p´リム)おい)
1 -メ1襲週 IⅢ,1`(60C)り,ヽυ。工 __・り|ぼ もい 1(Cr‐B)」`ダメ |

■1_り。
`ヽ

 J」  `り |ヽかj■t■1ヽ 1二 1-1^‖ J」J(Least― Square Fitting)

J`6リン」十五 りヽ。どおい)かj´ニメニ(2)さ」|。弾い■(20-100C)る」メ |

dリユ」(Migraion energ))こ J_1亀Lい轟ひ (0 85eV)■ ‐ヽ■1基L`^ヽ1メ

“
(850-Jヽ ■1・

リン 」 ●ヽ|メ リ壼 壺1ルL五 ^,6J_´ エリ3口 |ザJメ IJ』
eり_口 |

も,■__`● 1=●り
`づ

」ψり1りNIし,」」1亀L`■
―

|」
=3ヽ

|ユVS rl｀ 1` 11050C)

250
‘
ヽ



2θθ′̀
r5/」

LP/`″ ムJ
与 二 」ソ′J」●‐

静 」(950C)6J_… りぅエ リ出 Ⅵ _eJメ IJりもメ j亀光 ぬ (3)ぴ劃 |

げ
‐い メ|よぶ二

…り11 1、ュ が
ミヽ1 ‐い rリン ≦出｀しylゝ

Ⅲ 甲し、

`メ
、。(45Sec)

戸 工J(3.9× 1013 cm‐
3)。

J__KJ押 |・

“

ヽり出
yl L■ Lり (Interpda● on)

■ りで もりLⅥ  Ⅲ メ 墨 ヴ
J“ )脚 l許 さLヽ ■ い 週 1許 」タコ |

:ごyK亀週 1・ Jゝ(10oo‐850C)`」』6Jメ |

N=0.03exp(三
lヵ:ダ

1)
… .。 (2)

山Lll=`"り |

山lυ」
こ」うJ亀L甲 lⅢ 1ヽ[｀ ｀`mlュ

♂ 亀」 |≒リヒ出 1ヽげい ご
Lこ 11・ J漁

が Lヽよ 事 ぃ 句 当 ´ Lぼ |■ い ご
口 |・ ゝ J」 `ユ

国|●勇 回 |工 |メ
■ FJメl

げ」 ■メ ヨ |こ Jメ1亀LⅢ 〕 L。」 Jjメ メム・
=ξ

Iミ ^Ⅲ  LIヽ ミ
・ J´りtpL

」
 ``^凄 。(Cr_B)●いJり |夕´ ≒L´ 也 り Jリロ16Jメ l●トメ こ Lヽゝ

。(0.85eV)どぃ が 興 1準
ひ メ I JI壽|ごJシ J出】 eJメ|`υ」竜Щ IゝL

1.2

1.0

0日

05
0141

・・ ● ._.__._

0

0

0  25  50  7F●  100 125 1

'|}ヽ
'申

,

(2)準

251

(1)エ

躙



LLti,t jJgt .,,! ,Jtt J&it eail,4: i-U,)

″し

“

ι υψ ′

`」

ι二 ιじ ζ´

●
一

ICr

cr., 3
2

xl・J(' 1

0

い)エ

0ゝ

‘

ヽ

6

N   5

cn'、1`4

3
｀10( 2

1

0

T(K)

つ

一

一Ｄつ

¨



2001 ,(5) rr.lt ,12 r4,4Jl t1t-;i*lt ,9 il-,

JJL^.e.ll

.(1990) ,181-174.&Cl i&.ri 'i.[Jl ill,Jl 
"US' ,JLrll s_.ry,r-rsj Jr6rll .1

2. rvor Brodie & Julims J. Muray, "The phy,sics of microfabrication"
Plenum press,. Ch5, (1982).

3. Brain Tuck " Introduction to diffution in Semiconductors" peter
pereginus. LTD. Ch8, (1974).

"i J'iiiJ rL+-,+ dr)-dl oL,.:l 51-6-' .t -l .'!r: ati.s .r r.,-:lj- 31 1s .: r.^;;r .4

.(1990) ,;iUl Ji-dl (a.S.=ll .,;l:6.:E^
Salah D.Darwish, Msc. Phys. "Thermal anneling studied of Fe & Ti
Implanted in GaAs & InP" Berlin, p:17, (1990).
E.R. Weber, Appl. Phys. A. 30, pp. 1-22, (1983).
H. Conzelman, Kgraff & E. R. Weber, Appl. Phys. A, 80, pp.196-175,
(1 e83).

8. Donald A. Neamen, "semiconductor Ph1's. & Devic ''Richared Irwin,
Inc. p: 192,(1992).

9. N.T. Bendik, V.S. Garnlk & L.S. Miler.skii, Sov. Phys. Solid state,
t2(t), pp. 150 (1970).

lO.Missel & Glano "hand book of thin teclurologl"'Mc Graw, New Yourk,
(1e70).

く
υ

６

７

セ

う
Ｄ

つ

¨



2θθ′̀″ JJ/`r2ム Jリ

与 ユ J′ル ‐

Fe304■」 辞 L夢 L勢 ‐ dリメ LIJ』

■ 口|メ盛 :」メ|タロ |

押 ||―
`・み饉 り甲 1平 ユ |`・二 |ぃL静

斜メ●1.｀ 6いし `ふ 」じひハンし

567.甲。

“

―もJ~J■ ―
～
」コ亀tLll枷L=

,いSI戸 ―

～

J』い ―■叩 IⅢメ 神
`―

J■ れ ぃ

2‐

`ヽ``ョ

!〕シt.:i、ユ|

「

」 坦し■日 16oし ぃヽ
`メ

ー Jヒう
"6υ

い ‐劇 げ■ltハ‖夢日|

JヒJメ 渉 =ど螂 錮 デ |´ム シ 辞
副 ムLヽ缶^`=し ぃ タ ン J,邸 ヴ」メ JメL

」Jニロ 1呼r一 メ |=‖ ^rc井 、パ.1″ 品
=^‖ るat4,■」

～
メ

ふ 焦
´

工J oJ井」 1ひ

←“
FeS04た 一■ t●】 l jJゃ E」l●喚メSよ ヒb出ち `3ニ

ヒ
が

ミヽ1・
いFe2+/Fe3+凸L,v

eメン 1`与ぶ Jつい い 尋 K=ぶ Lヽヽ 1ミ ‖|ゝ _メ
´ シ リFecち ■ ゃ」 い っメ JJ品

げ
」 年 一 ■

11=^‖ Jヒ』 。ユ
が

t`l l´ L■ に い`=^JJしさン 全夕 |、‐ |り 許 JJ"劇

亀|メ J́`げ■し J‐ 許 J,こ出岬♪lc‐LJこトリジタ|シ Jし
`」

メ JメL
3日|1早 Magn“ c sttur面on詳し とい1許|ル JバЦヽメ劃 1饉」メ |

・辞 国 |び国 ″ J… 噂 LJ…』いLメ
“
J_叩 」嘲‐ 許 J

`L.4t':iL´

0」  |

い OJttJげ■ 1:=^‖ 」申 |メ■ ■ヽ1り 夢い ょ う井 年■ 1ヽ バ‖JIメ |

 ``ぴ L」|・ゝ ol・ 曇 し旬 6メ
“ Jヒさ

“

工 びメ≦ りし ヽリメ出 |● |も 、リメ JIタ

年 )X.Fe204～り ,Fe304‐ ヨ 1伊 0メ エ 」 ■ メ IJご申 IJ増」 Kヽメ 3´

ひ びヒ」 ふ メ 漁 J`(Lメ リNi,Mg,Mnよ 。メ邸 IJじ J出 |ナ土 fi x桑

しぃ二 L6=L41Lヽ Jメ Jメ |」 尋 メじKJメJI」ニメ|」
・ 口 |ン Base Liquidげ LI夢L

255



+ji-t j,.ai : sby 2j:Jt FetO, c,/i/JJ q.+Lu;- Ll;L tJn L;rrB ,Ll.))
zbt :l t-,,l ,tU i!

a--rc e+ L- !3j'6rll , :jlii .rl" -oiLJl o.:a a[.,] Jr;: gu1faghn1 
a!."tt u ,,, ;:l-J .rc.S

.t"+r &,.s.tt :\ill :LLi:
tl i-gJl r:i.',..-YlS '.J-,!S L.;c nq> :F.,.S:r g, 

CJ...II L& irr- jJS
.,!lr r:-.rj-/l ,..1tui-:t iJjLJl (Jtj.sJl LLr | (l) ljsj ;:J .tijt;i.i.r :tjilyt :6+

.(l)_rJr.lr: 3,.i |,jj jjl.lJl +lJJ.jll islll k!" tujli .rL jjst cri ^ qt J.n

‐ 撻

びコ
`L

■Lヽ 3tl

瑯 ■|二  LL亀
`」

5,´ 彙 Jぃ_■lt‐ ‖J_l二 、.り1●Lメ
=-1‐ 出

OLIひ LJtし ,`辞」 1■ ‐1‐ 3oい
`●
=^Sヾ鼻 JN J二

J」 こL≦りL→′_Lメ _～ LIJご■ ζ'1‐ 珈■^n31メ|卜|メY
4-Jメメ“Jヒ。JI斗Lヽこ.F[`」 1り 1932部 itter藝 J甲 _
6井」´Jギ ||ゝ ´りヽし― _"|フ勢 」Jじ夕Lall許 ftt Jし 、 J
`|ン

ニ ュ14、 二i`Lョ
」J口 11二

。 じ三 も 岬 1●L■ 去 ち e_´劇 。メ
|_・

・ Gい 出 |

`戸
4-|い■げ■Lヽメ■ビJ3Lヽメ岬」メ■L許 げ■'1=^‖ ユコ1

3メ1‐L4r丼L」|(‐
'・

^]Jメ |)もら■

一
に^]Jコ|ムlo t許 こりLメ J≦JLり」串 ´中■

`メ
1・ユJ

こ|。 し・ヽこ!.'¨ 、ヽ1_ul J」 J)ム 枷 |り Ⅲ ll^‖ 」
`…

ヒ‖こ|メ3,メ■こ_L
・°卜」 1。メ1♪ム|・り2000シ メIJコ ||ム 」とぃ、1

256
４

一



2θθルρ」J`′2- 毎 二 J′ル ‐

ンコ |げ二1 ムJj出 尋JJメ 酔 げ■し 夢L"」 11ま 1ヽ■ゃ

こい 」りL押 1こ ]・ゝ _藤 _4(MS)辞 し とい|ヽり̀許
1許 J,コIJ

こ)― |́い こ■こ』6。し,豊s(■ Jバryl諄Jふ 』|ゝ ひ・げ■h=^]ふ日1戸
げ 単 ■ Lヽげ ■ L」 L戸

´ ぃ リェリ |ムヽい メリ尋 刈 IJ■国 |ゃヨ |

」□
評

□ |とい Ⅵ oL‐ 亀J井 い Lo‐ J岬 劇 ぃ LJ ttJメ |

・
脚

|

“

」|ご|ルJ JJ口 |

ι
“

典ヽ 6υ)→ ヴJし

`]13日

|… 亀 t́」|も
Jヽ響■IJメ|け→ が

ミ`1・ J´

.BDH JKJなメ

JlCl .ll..h.ri

: 4JljJl i.!i:i^ll .9;tll ,',rr'': jr +) rJlS a*l;rl! aiLi^ll .i-l-,Hl i-l;: g!:l a^

250oAlc "r- j.u!Y 3*ajdri:.lS:.rJc i:rJt .Ji j*..b.i i: (3) ,',J:!.ll JJ,ar:

C X-9 t3+_rYl r.r (, ..:r ,f i'. L jyi*ll_i 4+=ll ,:U3rY J-i"Lll .+,--ll 4+A
4' ,:-Jl LJJIS.J_'-L*. j. }.46 e Ul-Xt j-r+.=ll r:qJS A e26 &t;l a: :

L--r.r l(20-0oc) :r'-J Lr!-ll i;t;,s i-:.,;: Jc a.LjtJl .',"1 .i-r .%46 ;,,uS;;.1_.r o.rUl
4-:J*:j i t'.ll-l ,''jt-^ll i ;-ilI rj*l ,,, ,l; .,Jc .J_r.tt lJ#:.Yl ,j.,(JJrg aiL:l i

. gjlJ-Y! 4L"nJ

e* tijl 6j*:.=-ll d+i-iiJl ".:L ;. t:L& jlj3l L!.:. i , (1) q*JLLiiiJl djLJl Jr!,.aJ

aj3S rl ,;.1 
"-lc, 

.*_l-,Sl e. .:lXll e5 .',L1- F aI*Jl lkr-. i:Ll dl;.l3Yl 
";.t-4cl-, i. ^i i*,, .4:1:1 ry.-i _H-JJS) : (-U_lt) : (,",:,i-.tt; 4+ ;JSil u,"LYl aElJl

3* r:I=:lJ gJli.,+-++1J- J\-: <-aO +ls+.UB l--f.^fl dl;i r:.11 Llill ;,,.
. -,iiq ,+r+Ur. .liL ,rl9 Jr:'tl ,j!,,:3 .+-y ri (.rill ; *Sll djLiJl

257



Ⅲ口 ´=イ ルル メジヤ,α ⅢШ ¢■し メし´‐ ■ψ ■ノ」

を 峰 ′
“

′″ どル

‐   ♂■ ～」Ⅲ3-H_こ 出
“
■Lりloゝ

`ふ
5:(5)¢■じコ|こい` |げい

r一L砕 メ J‐ 」‐ 許 五二L井‐ 中 ヨ 1」脚 P」 |とい |

壽 ,POWer supメyり菫 卜 J劇 |い■ 評 1ル 〕 ■ L〕 歯 許 H

♂■ ユ‐
～

1 辱 ン こ二」|クゝ中メProbe゛=畠 ←句 ,メロ

"H ttt 
υい

げ二 =ヽ‐メF_`ひビ ξコ」
`=‐

1こ |ゴ |ゞンい J■ まヽ,Nagnetometer二 ヽ̈贄t^J

一

'｀ ]́」―型 {υ一―=― ´L・ こ国シ ■,一 。■ 4"挙 ■｀ トヽ

$.-.-'ij*ll JL---JI jlr ;++:.j \r-itEill -)l'Jl siil: JJiJ j:,ll (Magntic [B] flux)

`リ

ミ|うい げ■・ =』 じ響」υ=」lコ1‖ L手ッ
".u到

|■ シ■ Jl_1(H)

.nux meterュニ|コ■ Jゃ

け =ヽ』 J・」 中ヽジエ
`ヽ

り|こ井 シ J国 ‐
に』こL。 |ゞ‐い1増

`^r」メ“
IJ▲ JI J´」0→ JI,』」」メlBげ■L´ 1 'ヽ』」ユ。嘔|,H

こい Ⅵt‐ ‐ ン リゝ シ出 がl,こい |い 」BS響loゝ ′ ‐ヽ B

F三二Hげ■L・lJ二 1`^ヽこ、́ Hs 31 MS=BS― Hs■o日|_」 MS辞 1・ 1

1、 二ヽ
^‖ 6井→、1←‐‐B JI■L戸 許 Jン」|,こJ■ B‐H_い iゃ

。RFL Bdlもメン押 ||ゝ いなミヽ1^]

♂ШI

1よメリr・
=´

]6oし メ‐
`・

‐1^‖ ■Jりlこlυ。・ ^lJ」 1__・・メ ||ゝ J
6メメ

I LJメ 1主≦
´ ■ ヽ t■ 脚 lυ

=L●
=』 J」 ヽlsデ コ

ヽJとい Л 」

神 工 Ji■」 |●L夕|_メ 亀1・ ]́t国 |ぉ ぃ ,MS´ ヽ ■
´̈ 〕

"許
`^…

_lメ
ひ り_|メ |ユニ

`|^´ コ
`Jr…

.J.●
● ェ .LIよ墨

♂
16`送 1`

(6)ぬtAu r■●=』 こい ¬́ ■≦ ひ

5,国 絆 メし

1 1メ ｀1`■|メ |り■こ
～
ル ■■シJJ・メ IJ`い L許 」ル|

`“
EIトー●口|げ■|´ムヨ■』もFe・

2/Fe3+.L夕|_メ コ■13』|―

=―
■ `FecLる

oし,j」ギ」1こ メヽ
“
Lど い け。がとし,(二 7,6,5,1,3)

０
０

つ

一‘

・



2θθ′̀″ 」JJ/`′ 2ム J 毎 二 J′ル ‐

・ゝコ|ひ 6υメヨ1ユ lミ 11^‖ ≒ヵ lひ Lal。いしめ 3o日|●早 け■J・ ^ふしり■
“

(いガ リⅢ メ 1桂国1ひ ユ 6亀Lぃ メ 胡 |ふ日IJ(2‐ )♂」 ■Ⅲ薯 」 |

メ リ |“ い JI J"メ 漁 Ⅲ 許 1山J jJK 884。 Jム Ч‐ Lとい|」

心
“

りし 」がljごしヴ戸 三婆 ul■夢劇|るoL ol許 ‐ 1`)"亀 ミヽ1…1`メリ1

e｀
 ρ‐円 高叫nL● LL Jュ

“

y♂ lJ(尋刈 IJ■国 |ゃヨ |こゝ |)●メ |」メ |

・中 メ|´ 亀`・1.^16エロ|ヽ厖

丼 ′― WⅥ ″

‐ 日 |といⅥⅢ 許 事 1中メ´ 亀くlJいガ 1年 メ 2戸υ瑯

い メ |」国

じJ」|夕 IJギヽ C■二」16ヽ・…く|

メL」・|」がよスメ ■ヽよコ1も,Lひ ■日16:パ|ンj社|ジ」` メ ´

～
勢い 興 |い きム・―坤 |」国 評 。国 |といソ苺 許 伸 |・ゝ

■1井」c_■カ リ‐ ご国にメど (脚|メリ」メ16メ ひυメニメ区)ヽコ |

詳 ■_→JL」lJ』 ヽ̂
‖ ふ

“

メ 亀|ジ」苺さ(20,15,10,5)ン こ」メニ鳳ミ̂Ⅲj

い 押 ・ ^ふい 声 ,い■メ Ĺ■
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ABSTRACT

2-HMBT is employed for the extraction of Sb(lll), ion. The effect of
various parameters affecting the ease of extraction namely PH, time of
equilibration type of organic solvent. concentration of sb (lll) and 2-HMBT,
salting out agents and the presence of some cations and anions are
investigated. Results indicated that the reaction is endothermic and best
medium for the extraction is at aqueous meotium PH=4. Batch extraction
improved the distribution ratio (D). The complex is isolated, purified and
subjected for melting point determination and UV-visible spectro
photometry for identification. The stoichiometry which is found to be 1:3
(M:L), is supported by slope analysis.

INTRODUCTION

The extraction of antimony as halide complexes with neutral extractants is
effective, and there have been many reports on this subject.
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The extraction of both antimony (lll) and (V; in hydrofluoric acid
into diethylether is very poor(l). Extraction of antimony trichloride with
hexane, carbon tetrachloride and aromatic solvents was studied. The
extraction has been made by using various solvents such as ethers(2),

Ketones(3'n) and esters(s).

It is to be noted that the extraction behavior ofantimony (V): from
6M hydrochloric acid solution is different from that of antimony (V), from
6M hydrochloric acid only a few percent of antimony (V) is extracted. The
extraction of latter improves when the acidity becomes higher; in the case of
from 6.5 to 8M hydrochloric acid into isopropylether, it is 99.5%. The
extraction of antimony (lll) from hydrochloric acid with TBP is complete(6).

Amines have been employed for the extraction ofantimony from
varios aqueous solutions. The extraction of antimony llll) is good from
hydrochloric l ith 10% Amberlite LA- I in xglene( ') 2-Methoxine was found
to e\tract antimony to some extent(8). The extraction of antimony with B-
diketoses is poor, for example, the e\traction of antimony (lll) in dilute
hydrochloric acid into pure acetylactone is poorer than 0.05%(e'.

Another chelating extractant reported to extract antimony is N-
benzol'l-N-Phenyl hydroxylamine. It Precipitates antimony (III) at pH I and

antimony (V) in 3M acid and the precipitates uere reported to be soluble in
chlor form(lo ll 

'.

EXPERIMENTAL
Instruments

The follorving instrument are empolyed:
1- Shimadzu - 160 double beam UV-visible spectrophotometer
2- P\\'-941 Philips pH meter.

Chemicals and Reagents
2-HMBT of BDH was used without further purification. AII

chemicals and reagents used were of A.R grade from BDH, merk Fluke. and

Aldrich companies. Antimony solution is prepared by dissolving potassium
antimony tartarate by (1 :l ) Hydrochloric acid.

Extraction Procedure
Ten ml ofaqueous phase containing 200mg ofSb (llD (1.6 , lO{M)

is taken is a separatory funnel the pH of solution is adjusted sith

０́６つ

¨

●

）

一
ヽ



2001 ,(5) rr,Jt ,12 )J,-,Jt i/J.A;J*l ?* 4

ammonium hydroxide to 4 and equilibrated at room temperature (28"C) with
l0 ml of 0.5% solution of 2-HMBT in Chloroformforthreeminuts. An
aliquot of a queous phase is submitted for Antimony determination and
Dvalue is calculated.

Antimony estimation
Antimony is estimated in the aqueous phase by Iodine method(12).

The calibration is obtained by this method, and the measurement of the
observance is made at }"m&x= 425nm.

The molar absorbitivity of Sb (lll) Complex with Iodide is (0.8 " l0a

L.mol. cm'r). The reproducibility of a bsorbance indicates good stability of
the complex. The linearity is obtained for the concentration range of (5.7 ,
10'5 M, 0.4 , l0'5M - 0.4* 10-5M). The relative standard deviation is
calculated for six readings belong to reported extraction and found to be
1.65%.

RESULTS AND DISCUSSION
2-HMBT distributes dissociates , Combine and distributes. Each of

these steps haves its, olvn constant presented by :

2-NMBTo,g - 2-HMBTus------l/np ....(l)
n(2-HMBT)oo - n[MBT]uo + H- -----ka .....(2)
Sb'*+n(MBT)uq- Sb(MBT). ---- kf .....(3)
sb(MBT)nuq - Sb (MBT).o,g ----kd .....(4)
The over all equilibrium is :

Sbi* + n[2-HMBT]o,g - Sb(HMBT)n + nH* ---kex .....(5)

Kex: [助 (MBr)″ ]のィ[″
+]″

.. ...(6)
[sD 

*' 
],,, 12 - HMBT)":,,g

Log D=Log kex + n Log [2-HMBT] + npH .....(7)
2-HMBT presnt in totoumeric structures - thion and thiol

‐N=C‐ S‐H NH‐C=S

The effect of pH on Dvalue indicated that pH 4 gave best extraction,
althou-eh 0/o extraction is more than 509/o (table l) at pH ran-ee l -9.
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Increasing of Sb (III) Concentration increases D value till the

concentration of 3.20 x l0-1 M, after which it decreases.

This can be attributed to weak solubilitl'of complex in most of the

organic solvents.

Increasing of 2 HMBT concentration also increases D value of Sb

(Table 3), the result. rvhich is in accordance u'ith derived equation 7.

Table(1):Effect o on Dvalue of Sb extraction with 2-HMB
Ph Dab %E

1 3.20 76.t
2 5.29 84. l
う
、
′ 7.30 87.9

4 8.1 I 89.0
Ｄ́ 7.14 87.7

6 6.90 87.4

7 5.33 81.2
０
０ 5.10 83.6

9 4.21 80.8

able (2): Effect of Sb (lll) concentration on Dvalue of Sb

Sbllvfl Dab

0.-lx 10-*
つ

一

う
、
ν

0.82x l0-o 4.5

I .60x l0{ 8.0

2.40x l0{ I 1.5

3.20x 10{ 14.3

4.90x 10r 9.0

6.50x l0{ 6.2

:
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Table(4)

lilibration t Dsb

Ten minutes is found to be time required for obtaining the highest D
value, Table 4. Of the organic solvents investigated, the following order is
obtained for increasing D value of the extraction chloroform > Ethylacetate
carbontetrachloride > Dichoro ethane = toluene > Dichloromethane > P-
xylene> Benzene) Nitrobezen* Diethyl ether. The dielectroe constant
indicate no linear relation ri'ith logd (Table 5).

Effec

able (3): Efl'ect of 2-HMBT concentration on Dsb

[2-HMBTI xl0'zM Dsb

5。 90 3.52

11.9 5。 91

23.9 9.24

29。 9 14.98

41.8 3.62

or equ on 1lrne on

Eq.T(Minutes) Dsh

1 6.2
つ

一 9.5
う
、
プ 14.2
″
Ｄ

う
、
プ

４

10
く
フ

″
Ｄ 9.5

269



-2 flJii*b s,il:l ,'u4t:-lu .4j.lQ ,a>tli-Yl u! i-l1t
t-tblio, t t c,t ,.a JIS iJtt-

I .e

ffl

Of the anions CrzOz'l found to be interfering. CrOa'', PO.'', Cl', I and SO.r'2

Decreases the D value. Among the cations 200mg of Bi-3, Sn-:, In-3, Ag*1,
Ni-1. Cu*2 and Pb*2 decreases D value of Sb (lll).

Thermodynamic studf is carried (Figure-3) shou's the relation
bets'een log D and l/T. it reveals an increasing D value with the increase in
temperature, indicating an endothermic reaction AH is found to be 10.44

kjimole. AG.* is negative and A Sex = 0.056 Kj/mole.
Solpe analysis (table 6) sug-eest a M:L ratio of 3:l Nlelting point of

isolated complex is determined and found to be (66-68) oC compared with
(177-180"C) for the reagent.

2.98x l0{

I s.gzg, to

Of

4.9

54

able (5): Ettect of die ectric constant of the organic solvent on D value
Solvent Dielectric constant Dsb

Nitrobemene 35.75 2.9

Dichloromethane 10.65 6.4

Dichloroethane 9.10 7.4

Ethlacethate 6.02 H.4
Chloroform 4.80

う
、
フ

う
、
プ

Diethylether 4.30 2.4

Toluene 2.40 7.4

Benzene 2.28
０
０

う
，

p-xylene 2.27 6.0

Carbontetrachloride 2.20

2‐ H卜lBT「M
0.41× 10 2.98x10{ I :.;-,
g.gx l0{

2.4xl0a 2.98× 10

0.82× 10・M 1 0.597× 10‐ =

0.82x l0{M
0.82× 10・=M
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ABSTRACT

The current study were able  to flnd the relatiOnship between

conductivity and Acute, Subacute, chronic sinusitis in both sexes, and

different age group between(3‐ 70)yearS.The study also deals with
epiderniology and frequency of sinusitis. The results showed that chronic

sinusitis was dOminated in males(11‐ 15)yearS Old and in female(16‐20)
years 01d and the highest incidence Ofdisrase in Februaryo We also nOted

that the conductivity values increased in the prirnarv stage ofinfectiOn and

decreased as the infectiOn prOgresses,
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:L-.sJl l.-riiYl -r l-+ll .,$J1,, .p-.1*.-#-x .J" eJ+ iJ.a r+ (64) :- 'r

/..11.il 4,,jG !r:. .rlc i-.-lJl '.:l;Jl3 ,rrlsYl ;rl-l-rll .fJl pl:.-a uLi..i!- .;. -*-rJl.r

J---*J i.-r-i Jl +LJP31j+ll 3.-.: ,(2000) Ot-:. tr-,+lJ: (1999) ..,i J+ i
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iiy -. J+Jl ,.,tdJi d qt!?JJ !,+l ./Lt;-Jt .tjll * '1hiy ,fe1 )Jr

.iJl rp !.''l iaU J4t P o"l4l

Jl '..r1 J.lJl .+.',L-jr,,.rU-. lf-rll q,i,+l.:l"ll & qJ '.Jljo i.r-.p,',L; " ljl

,!-+--Cl .oi -rt' ,lr.-.tt U*- dl qlU{Sll +-r} ..+i1 i":.ll ..s ,',IF el .aill

.ii-ll . il, "sll

LIJ$ fro Lt'll rLi csi r,rlJl qJJr+$ ?t{.:\ !L"yl ipjJ a.,,:- l,3Jt Ll.;r

J+--j Jl (1999) -j )e- i J+il (8) i..-e ',s.F/ 
33-s ;r;S:;*;:

,..: Fll , j ,'y ll I :Ul .'.-l ,rUl +.r+l-. I ,J. l+Ie LL,-Yl !.^j;,;: tJ ,(2000) ;l!l\:' rr r 

.i-l ..:, -:,,

s.r1,.rYl dCr:ll

:----e gj\31 Jc.Jl l.'.JiJYlJ Jl$Yl *LL-" tl.rr. 
"r 

4-,jL-.r)l iJllsjll .',!J:l

.(1979 ,";rt-.J) !i! (0.05) J.,;.l r a:*

6jEi,ll

ir :s-!r )s ..,1^.1 
i*l;:Jl $ *;JJl i.:ij- Yl er+Jl .-:ljlJi) iJ"arll .r.F .:

,:'---rlr .,2!"ll) r3,,-ll -,. \3Y ;jni Jl :jE, clls:.l.-dl r-;i r-ajr 3r (l) .)$lt 6-;r;
J 'j.]1 '.J:! :l;:jl 4. gj.Ui:Y! jJi+, Qy., L].a)J :LrJl ..rrtll olrjjl g U r+r !'lE,l-r

J;'.,.. rl.s.:-lJ;L-:Yl ,!lJl ;J: .Ll;:ll + .,;-Fll iiLS.;.Jj +.*Jl -r. \,3:^ ;!l
j :-r. tJ (Cubic) :Jljll'1 (Quadratic; i,i. t:J!j (Linear) Jr)l .sJ:ll .,. Jlsj)l
J--.ls:l i-.), 5:t ..ra (Cubic) il:sj)J i-,:. )!l iJ:lJl ;l ,,Je (a r 3, 2) JS-)l

: ,4 :J:Ulj (4) JLll jJ;-)- 1.s,i.,,1,.-Fl # eUU

yi = 8.9636 - 0.0285 Xr - 0.032X,, * 0.0002x,,

;-+ Ji: (ii-Yl i*) X' .jr rr:lr -or,,r r$J JS il iilJl :l.:r- rl i €-it-i
. jrrAi)l c.'Lr* urtr,-s a.0.0285 rl:i- (iJls}ll i.ii) Y
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2θθ′̀″ 」J/`′2-/ 与 二 J′ル ‐

い 。Kり Jメ 許 |●iJ´
“
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崚
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^‖

れ LヽLュ a中 甲 |■1亀LVI甲メ 1甲甲 |■丼
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勺―~国 |｀ゝ」|ひ ■ 日 13。日 IJメ 16さしj■Lヽ 1■メコI ⅢJI(,c■
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jヽJ〕鋼 16oヽ j
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ひ
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2θθ′̀″ 」J/`′2■劇 与 出 J′ル ‐

u.e ,:YjFll iisl ,rrr.1, Streptococcus pyogenes L.1;_p, sag*i:J dJe

Streptlysin O 0t4i 6tijl

・メ」1当 い `・・ひ」 1甲― 事J`・:し ″ 平 」L
JメIJ■ 765。甲。

“

―■ |メ|もコ 亀LLll aL●

6りll非 評 ―r脚IⅢ …J■ れい・・

Йしん
`ゴ

) たJヽユ|

Srr・り′οθοσενs l^い鼻 1 1,16d"J脚 |」―
“ぃ ■ 98【 ・ヽ⌒

。こ共コIJこ■ し挙,りJヽ_序コlJも_薦ヨ|い|二・ c井 。しこy、
`´ ―ミ∴′ッ0″″θS

Iム1ぬいStrepuy」 nO J■セ しぃ りし6ぶ 出|も いコ LS5 11ヽ ^同メ |●メ 1

・口 IJ口IⅢ Ⅲメ |～ユ 許

Jしハ」 `L●ユ|

・二
辞

≦J´メ ●脚

～

喚 ヽ|● |りJ鋼lt,_」 IS″
υ ′οεOθε″Scメト0男

ム 」 |もJメ リ ヒ い メ 6二IJと ,_シ ュ げ い |`・ゝ r"ヽ ス
リ

1讀1ミ ^Lぃ IL丼 コ |

な́ Lク●LXひ Srrυ′οθOσσ
"S。

■ りは二|,‐ シリ。が
'●

脚 ■喚|いメリ

o,メ |■≦」 ♂
L5%`1'■ LぃIJ:L LL」 喚 Lい ■脇 Jこ |夕】 ■ ■ メ J

。(1)ン」 IF』 出、メ ム _Ⅲ L"J」 こ国 |り ■ヽ ヽ神 LJ

え_“Ч〆出J塙 1∴11 ■
し口 |が|メlン StrptococCuS pyogens亀 メ♪

“
■t_」|ぃL ci^tyl.中 .」1亀■ メ |・ゝ ‐コ 6さLJ2い 日 |・LIさ

ぃ 。L】

云 ,ヽ1く | 、
ぃ lJ`LIJ ttJ・

・ いは l`…二1」」1亀押 |こt■ 』≦J`｀
11、 lJ〕 つメ |

:Lt_´|_I Jlも う夕 尋 J"‐ ■いいLI」メ S刀ノθgθ″θs亀メ,こ tムヽ

Acute」  ‖ヽ
押

|.押 1甲し――」IJ Fheumatic fever tコメメlげ´」 |

。(3)g10menllonephritis

６
Ｘ
υ

つ

“



StreptlⅢ■00喚 :こ□ ´ 0メ |ヒlυい |● Sr″

`′

′οεο

““
s〃

“

α略 苺 い oギ出 J」,

■ ‐ ‐ ″ ‐ L

卜 」・
)S〃

οg`″
`Sa^」

メ む ,口 |‐」 型
1-El● LYI■

1%_工」|こ出 メヽ」坤 ｀́ げ■Ⅲ■■メし1じ■S〃ο″″aS tメ絆
°しLヽ1´ ψ■「

Ⅲぶ

“

口I JIルJJ」却
″'1,"■劇 J`―一 」じJ"J´メ (5)J6り」 脚` も`・・|

・
“

1)0」
シ 押` |●LJ」3」 r.、|い ,́■メリ|`ヽり|

が
ミ`1 1 `)げ

―L」 `´ |ヽ ^.こ ■1,J脚 ■ リリILL夕 |, tJメ|●ハ

こ
“
,メ |こう ,一』 ■ メ _・LK■ メメ |●|ンニ コ l Jtt r」 ム 島■1^,Lυ

ぃ

oL■」 い ` lLlll,■
ュ .」 StreptolySn O J `■ ■LIご fニロ1厖IJ■ |,

こ
"」

こ`LI´ 墜ヽ 1亀メ|り11■N(7)ぃ oジリ■― Streptoly」nO

i.iilu"llJ 6jtjjlt
与メメ10メ|。■出J」´

り1 ‐́ヽ1 おιミ̂|)■ jメ 中`甲1吐-1^ミ 198」 J三 こヽ  ヽ^・ ^ミ |

L,ぃ ■ぅ■メ絆●

'16」
夕 」̀ ン■1｀ シ,こ 60‐3)´。LIこ」メ

`り
■~“ a｀

‖ルKふ 4‐ 4L■l一 い、 ,3メl B100d agar e」l υLI

L J√塾 6Jl‐1ご メゞ ふ …́・ げ́っり|」=メ|ン X価 ン・
～
一 `3,<^

押 メ| =Jルメr,。,」|らljl,r」 |フしILりJびυ」諄|ご二Jム=“,評 oし |

υL L,JIコ ,J壺 3●井 出|ンこ
…

¬ま
メ Lメ|夕ゝ シ リS〃 οg`″sL」)

こυ_罰 ニ メ1週 _ヽ`´ '⌒ t,ぃ,Lン ≦Ш 響 IJ I』
♂
Lj′ L,り eJ

■' ^メ
|｀ 絆ヽ|｀■JJメ 。興 コ‐|¨)‐ K｀ Lンリ■|■■が■つdl

ごIJり‐」ldタリうメ10‐ ″
'■ ÍJ 6メ■|コメ,こ メヽ|♂ 中 |

(6,1)メ■L“

“

1虫 ^ご口l・ム,(1)」 ,事|´ ■メ|

281
●
）



2001 ,(5) Jr'Jt ,12 lyJt QJ,,-:i*ll ?* iJ-,

Streptolysin O Ot4l euiil ,rf lisYt fuyt ,rr't.1
:* <tl l*& AilEll

.l--*b-ll ,-irr'-L d e$ eiL +-i-FJl oY;*Jl e^+ .rl (2) dj.+tt ,.1. e*^:
;JlJ elJnYl pr .t-j3 ..jl--J)l p: !-j +l+_Cl .t-.1 J" jlp-dl X ,r.l o.rl3n)Jtj,Cl3dt

.J-.-= 6-:--Jl di..s d-itr^ -. I i J.1+,-iX.:l ,.,-Ll .Jr fJl eJJl q.lJld.d Ef+ cfr.:.r

.t--J J+---^:s: di e.r1.."ll frll ejl LiXit J ;":.:Jl -i-l-rL ,-i):i.L lrtjJl 6lJ.ri.*ll

;L-Jr etijl .,+ +-ifll .-iYj,*ll selis sJc' U-lr ii-r. i++!l .rA :,:J il,SJl !.i 4liJXl

:t.ii*: sill --ll aJl .IJJS J-r e:+;:Jl3 ig1l 6tl-.jlll-l Strpeptolysin O

l{ il rlii ...r $ll ,..:ll ,:ll ei[S -I..; gA j:JlJ +r\lill g_tts ;t-:: J..^.S
(S13. LS12, LS11, LS16, LSs) jJYj-,il ,l J:+Jl i .L\ l*s J jJl u-lJ dha
iJjJJl ,r-s l* ,t{t ;t3n)Jl ,J'.:Sll -i;-f .l eJ rJJl HjJl*E ,J i.U {.rjeLl

.4ilrdl

Ut;a Y l.d^:- & e$ aJJl q.!Li d iru i;#l LS5 a:;,.tt .;t .tsjJ it

,: +-Ll LS13 r, LSlg i-ljJl ,jLlSJ dll .t J;c,-*,ll )ISIJ 4:il5dl il-,rtll .t' 1* JKI

. jl.j\l ,J.t--c ,ls,-L _jl:.rXl _"-a=ll i" UJI-j j i:l+j

i:l:;l \-.6i ilJ<ll ,"-asll s i* 4$ U'ot :;+!l -!ii LSo, LS13 ,J;pJl Ll

S. py'ogenes L-i;pi aill $ tir,i :-ri.9 ,r.t)'l er !-, ,l,l..L o.,rl9)Jl -,-a-!l ::c

;,-+:; Jti+-*SJ)I :-n-r+ Eti -:! g:ll Streptoll,'sin S 3siEdr .J*, *Jl r:Jl Jti,l q'j

*-JIl r ra L ;i dll:l',.sJt {:Jr*l ,eli:j :s+J:X Lr.".^ -tA;:lt Streptolysin O

;Lii ;[..i] : e.-r] ilill .o-;ll r---rc, L-i-FX rJl iJul Ul*ill 3Li 4hJ .rjljoXt
.Streptolysin O

i j.Lrll iltri*ll .J3- p:Jl $ ai.k" 
"*S.+-ltt'rS-*, 

dt:..,;li.sruJl ,'1. I

.eJJ eJ-Jl Streptoll'sin O OE: U''-il 1;-1lS +Sl;o Y: +=,:19 ei3;.t "'':

iS:t fuyt JtJ:sY d:Jrsjl 4lJill

L+rSl --! i- 9: Fll iY pll '"1-,i (-'l) J r:s .l ii.-ll a-:osll +l ,rlt +t:: cr;+LtrP . rJ. -J | -J. 9 g

ill.-:il rJl.ill 4*J[t ,J eLiX *Jl ,:Jl i9J 
-iJ'rc ,l.rr 

.l ::*i Streptolysin O gQ:.!

０
０

つ

¨



一
ヽ

sreptぃ no●ぃ こ
“
1´ dコ 函 」錮 Jttη″Cο

``ぉ
〃喀α:0こメぃ。ⅢⅢ 8,

Ⅲ 崎 ‐ ´ ″ 」し

196錮国 |ヽ・ =1ヽ J LSs赳メ1型上ひ StrepЮけSn o。鳴」ム→LI`二 l●メ e」

」出ノ6。
=ヽリ

ひ.二 lえJユ|■ |ム ■メ墨S16,LS15,LS11,LS10,LS6■ ふメ|ごメリI Ll

e工
」赳国1劉」1‐ 」ゝメ1■|しl・ル /ら ,ヽ173‐ 121ン 、コ■ふ」メJ響 |

,ル ′もヽり096‐040勢 Sreptdysh O。ぃ」

r｀
 い■国 1神国 IⅢL■ ル 劇 ン劃 r』 も メ` 」・ J・。11期さ ぃ Ll

230 Ⅲ Iコ|`・ J,」 LS5赳メ |ごL´ StreptOlysin Oじ、」、 Ll`二 |■必

■ シ ごLl■Llこliこメ■ ユ LS11,LSt。,LS6■九戸|ごfメI LIメL/6、リ

0)」|``｀ l J井
/も
、り194‐ 192“」

・
』4国|」」|こ、」メoり |

メLル、J188‐059).二 」」1甲腱こゝ」メ

■メメ10メ|ン 」|プリコ■l JIじ嘔』■、LI゛ ュ“
墨|タリ|ごヵ ≦

oヽ」
`ヽ

11・ 1

い う」
|●J井 ご

区 |■
ぽ 。嘔」 1ヽ

・ 』 亀メ 1。ぃ IJ`“じLい |メさJ

J‐ユ10どたこヽ な■ヽ1 1、
〆メ,こ」

`ヽ

ごソ)」|●工じ|」 J二 こLI JL J,=』

4メ|‐ ミ̈lJ Lゆ
`メ ま鮨るoЧj J1 0い 」`こLl´ ■メ1``｀ 。メ 」り|、 も―`

|・く

「

島 ごら」|五 
“
ン StreptoぃhOoい」|』 ■LJニ ル 1り11ど LゞS5

・ル
1`1。 元 ゴ I Po■ 」 巡 J響 |～脚 IJヽメ |■ ● メ |`こハ メ |

０́８，

¨

一
一

０

）



2θθ′̀
/5/」

LP/`′ 2■J り 出 尋 ル ‐

∫〃οgθηθs亀ふメ 3_ハロ14去 Jコタ_16」 ユ1-薇
=‖

■lυtムylごL(1)JJコ |

び出|

: . l.lr -l r-.\!r4J..a.Ir.*.!l (JlJ' j !r y I υ∵ムyI戸リ
+ リメ リ」|

1

+ COz%5 :-*r r^ll 2

+ い|メ リ脚 |

う
Ｄ

ド106」´ υヽ■脚|
4

ド456」´ りヽ■メ|

´
Ｄ

F,さ,」1増υメ %6.52分タリ」|
6

シ ごスパ|‐ユ|こLI 7

」´ツ|

+ jメ≦V

」メt4

+
夕」L

+ い e」 ふ
０
０

'jJrJrs.ll ! pl zl-.r.rl 9

+ d),plJi*U: ij -l -ll lESi 10

工
‐ +l -.:t A \lji. iY 4.cJ*+-

287

|

|

|

|



Streptlysin O Ot4l CtIl .,P oYjrJl iisl jl.tl j Streptococcus p''ogenes L3irr uar,i^r,:J d..;c

t*t+t +,* rt rb

16 J Streptolysin O :"1, etijl ,J isVt a:;,:r Jt;iY ',-(tl r,; qJUl (2) dr+
S. PYogenes Li-,+J artll 4*:4*

aill iJlsll .{+Jt ill
凸YメIFヒリ|

61-icYl 6: _,lLal 
t- 

-, Jt-j)l p: ;lc.l .t-j

り`ダヽ′」1 りい メ | りtダヽタコ| りい メ
l

++ LS
+十 LS,

LS3

LS4
十++ LS5

LS6

LS7

LS8

LS9
~T+ LS10
_‐+ LS11

LSlっ

LSl、

LSl

LS15

LSI`

SS

288

（
ヽ



2θθ′̀″ 」J/`′2ム Jリ

与 二 J′ル ‐

auiil (i.:rsll iiJJHl) rrlt rJLJt r.Jtill :.*rtL 4!A isVt ;.t;".tr ,rr".rt (3) rJl\ :
S.pyogenes Lill e J+Jl '4*s'4* 16 J Streptolysin O

"tji)l , rJl a:Jl oLrlS ,ilLc ●L】 メ lF」 ●しメ Jし ‐メ|´」
亀国 1姐国 |

ルムJ)|』

(_メ
114

%F」|ふ コこnご、』  |   ョ国 |

/6ゝJ).』

(_メ
」 Lハ

%e」 ふ

0.59 29.41 ０
０

０
０ 94.11 LSI

0.61 30.39
（
υ 54.90 LS,

0.40 20.00 0.70 35.00 LS、

0.51 25.50 0.61 30.4 LS4
1.96 98.03 2.30 115.00 LS5

″
Ｄ‘

υ 82.35 1.94 97.05 LS6
0.40 20.00 0.59 29.5 LS7

0.58 29.21
″
Ｄ

う
０ 67.64 LSR

0.69 34,31 1.76 88.23 LS9
う
Ｄ

７
／ 86.27 1.92 96.07 LSi0

1.64 82.53 1,92 97.05 LSll

0.92 46.07 ４
υ

Ｏ
Ｏ 93

う
Ｄ LSIフ

0.59 29.32
¨
Ｄ 67.64 LS11

0.59 29.50 0。 70 35.00 LSi4

1.60 79.91 1.86    :    93.13 LS15

1.21 60.27 1.55    1    77.45 LS16

0,96 48.03 1.69 84.31 SS

289



Streptlysin O Af4i eU ur of St iist .hi$! Strcptococcus ptogenes LJj> !F,.ilJ d,
Wt-s! 4.b ub + )lL,

.;JLa.ell

l. Holt, J.C.; Krieh, N.R.; Sneath, P.H.A; Staley, J.T. and Williams, S.T.
Bergy's Manual of Determinative Bacteriologl'. W R. Hesyl (ed)
Williams and wilkins, USA ( 1994).

2. Johnson, D.R; Kaplan, E.L.; Sramek, J; Bicova, R.; Havlicek. J.;
Motlova, J. and Kriz P. Laboratory Diagnosis of Group A Streptococcal
Infections, World Health Organization. Ceneva (1996).

3. Todat, K. Bacteria of lvledical Imponance Uni','ersitl- of Winconsin-
Madison, (1999).

4. Bessen, D.E; Izzo, !1.W.; Fiorentino, T.R.: Caringal, R.M.;
Hollingshead, S.K. and Beal, B. Genetic linkage ofexotoxin alleles and
emm gene marker for tissue tropism in group A streptococci. J. Infect.
Dis. I 79(3): 627 -636, (1999).

5. Collee, J.G.; Duguid, J.P: Fraser. A.G.; ivlarmion. B.P. and Simmons, A.
Laboratory strategy in the diagnosis ol inlective sy.ndrome. In : J.G.
Collee, A.C. Fraser. B.P Marmion and A. Simmons (eds.). Practical
Medial microbiology Churchill, Livingstone, Nerv York. (1996).

6. Facklam, R and \\rikinson. H.W. The faml|y Streptoccnceae (Medical
aspects). In : M.P. Stan . H. Stolp, H.G. Truper. A. Balorvs and H.G.
Schlegel (eds). The Prokaryotes a Handbook on Habitats. Isolation and
Identification of Bacteria Springer - Verlag Berlin. Heidelberg. Nerv
York (1981).

7. OberleJ', T.D. and Duncan, J.L. Characteristics of Streptoll sin O action.
Infect. Immum. a(6): 683-687, (1971).

8. Tagg, J.R. and Vuglar, L.G. Enhancement of the hemollric activity.of
group B streptococci and Streptolysin S delficient group A Streptococci
on blood agar medium containing staphllociccal bera llsin J. \licrobiol.
methods. 5:2 I 5:220. ( 1986).

9. Sm1th, C.J. and Duncan, J.L. Thiol - activated c1-tol1sin. In: J.

Jeljaszrvics and T. \\-edstrom (eds.) Bacrerial Toxins and cell
lvlembrane. Ch.5 Academic Press., Inc. London. (1978).

:--Li.ll ,1dtll i--ll i"l; ,+-rll .l,t)t :l-Jt , --.,;,,11 i-:-]l ,lJir J+- .10

,\r--J - d-;c - gjJ$l ,rj.t! ,::./t u.rlll r+..-.:l ,arutr ai'ilir :+jii:+-!l

290

(1983)1り_夕 `」
」` 1‐ コ

1

ら
ヽ

‘
一



2θθ′̀ρ 」JJ`′ 2,た J 毎 二 J′ル ‐

d国16メ もい

芦
`Fが

■

♂IJ」 ‐ 」 J生が |夕 IJ劇 亀国 亀ギ |

6078-υ却 |■。c´

亀 L

り1^∴11`L｀ ^]´ 1997/96び メ」ぃメIL■ユ16■二■、6_漁脚 |メL

-1・ ^ハ)じL」 れLヽ ^]´

`,日

11999/98げメLJ(ルメ|=Lヽ ハ1■ ^^)

。(lk」■
ン 3メШ I.軍

ひ
4り1螂 |■ヒく11,む 叩 IJリ リ し ゃ≦ 亀 |じ』 。ゝ ぃ 亀口 1」

・ e全
国lヴメ 」|げ脚 ■睫 メ・

1絆IJひ 口 |ふ」 |)ム

い い い 」 1」 1・ ^1シ Jュ13メ eメ こ甲 IJ出 |ン
・メ モヽいり |■叩 |■堺

」 餞‖辞 5ゞ一
く̂ 』 c副 1井

げ 」Jじ響 |■暉 1日 ・
°

ご口 |"脚 |●区

しェ 1 ,こ lυり1脚|ヽぃリン●暉 |こ、 ぃ ご `3」
1-にい」|●

Jさ
1｀ユ J

脚 |●1。,二Lど メヽ|～鼻じ●|メユげしりうメ♪二|リ メ」|●い げ出J■
。リ メ |」 与 lυル L国

ひ
饉

♂

Jげ コ|メIJげ_」υメ|こ 1 11ヽ |サ墨 J■メ |・い ま出 ひ ■Ц却 ヘメ」 |ム ヽ工J。 |

メ ヒ リ Jぃユ
ぴ二■ JIごヨ 1許

ご
国 l LI・ 」

“メ 釧 亀出 1こLI』ゝ Jげ itハ ]

。6)ヽ」^1も ■叫 |ごしぃ』もい夢|夕 Lど ♪』 |

私 し
`|メ

lLぬ‖

1 ,1・ lJ♂
… メ|卜 ふリメ 11`ヽ Lい

(TrOughS)や上 |ヽン 111 
じじ♂

」IJ鼻

い ´)メ |工 ´ J.Jメ |´ Ⅲ 」
´

|じ I`Jこ |メIJヽ
■ ″

“

分
1lL:ス

メ

J典 」 |ひ メ リIF週 |リメ ♂ ぃ J:井 いヽ分 ■L島 ‐ _● 勇 る。日 |ひ

壽 ギ` 1(Orographik lnnuence)、共ギ1メLり|」 |二■1^‖ ´や。LVl・ゝ♂1ク

3‐ しい_が |ヽ・ぅ響1許 ♂|(Back‐Ground Noise)ザ脚 |||ム」1ヽ Jミ 1.t出メ |

291



‘
ヽ

ユ国 IIメ ●ケ

″
`μ

F`ル

_も ・ υ一 =1早 メ リ■井 メ●・
1●まヽ ど ヽ り 」||ゝ じLざ 国中り■,JJ,早 |

ン %25」,い‐ンメlJυ■ψ脚 |げ脚 ♂
～
井 LJ二 24メメJヽ

‐́]

押 10L´ メリ|卜1´ メ劇 |ぃ き`Jメloエ シ メ |」 るヽ |り
`´
ヽ

“

ミ||、
`り

LLNl

む‐■|ン %10ン メ|」j」 ■Llも 1ヽ,～ル・ 1:^し Jぃ ご島,」|よ贔

む´ J・ f」 `ayl J、
_^‖ r」IJ`ヽ nレ ギ脚 |げメIJⅢ ■j工 ,ψ」口 |

ザふ 1`こメロ」」。●タリし 、ヽ、二』LL」|ヨ‐ ,JL】 6」メ|～メ|●L脚 |

。(5° いデ メlタコ|」… ■ ,こメリエ|

■|ユJ」しぃコ≦

脚 ‐ Ju― l■ Lヽ≒」
～
」バJ」 し、メリじぃ J●り1メメe」 メ」■

■`3」  出↓ニデ
1ヽ]_メ IJ｀ ‐́]よ

～
1“ GヾメlJメ |゙もい ←り1,国

1 ■り_ハ ≦り:●国 |」井 ≒=」 メメ (Mean De宙ation)● |,ハ lJ。日 ‐1・
1

:4 ハヽ

Σ X― X
〔ヽD=―

n

:1'''ヽ

●Iメ

`ヽ

1」 一ヽ:MD

rメ |」ユJI■
`:X

Jメ、1ゞ‐メIJ二」|:X

■ ]`´ ●`・ ″l♂|ユ JヽlぃL411」コlこ|メ・ 工 :N

型

`押

IJ=|シ %23“.:LJ"L89ニ
メ |ユ Jヽ ul´ l`J一 が 」

,… 290´ LJふ|｀ ^`11」 J`樹」lム ‖し,ェ1工 Zふ L■ りじ■■380

■り |●い出評 メコ|メLン L Ll,■ 469"LJふ|●」jl」 メ」1ゥェ

リ,戸 (%17)ぃ。嘔Lり 亀いメ
“

■日13コ1●|タ ン%18♪ 牛 Lい 」

― _メ 1∵一 ■勇メ|り 」■― L.l`■■
'こ

1井 (%65)♂JJ_用 |

，

¨

９つ

¨

■
一



2θθ′ィ5ソ JJl`′24」ソ 与 ユ J′ル ■

%35ひ 甲メ 摯 ■り|メ■ 50″
`1メ

リIJL」 j菫 日 井 ´ LSI外 142

り|メ→ ■ 90″ LυtLI【
´
― :11」 亀L壌 口|バ Ⅲl■ル 1壺 Ⅲ リヴJ口|りヽ ン

「

」 %25亀国 1げ|メ1乳■ 」 ≦エリ・り ■ 190"Lり LL41■も |」 J日16,メ

‐ 。早ン コ ♂ IJ■興 1甲 |‐K絆 ひ
%22脚 1も,メ コ メ 1■● C曇 絆

.もうい。い |夕 %53

引 ,ハヘゞ1鍔ビ■」|

.ヽL‐ Jジ1´ ■いハ1島|ムリ1伊 ●」がいりい |■や■1即|げl夕 J

甲メ リし IJユ■メ´|』 ごメ|●KI」 メ`」1～国 |ひ こ`り|こ井し出ひ Lン■

ψさい Ⅵ JLユ|さ｀ J3争 LI・ lJl´ 占≦ J‐ 許 1許 」げ
LⅢ lヽJュ』 ン

‐ こメリJ・ ●|。り |げ シヽ %50´ め ヽL辞りψJザ‐ りIJ」|■1許

亀り JJ也 酔 ((1)亀じ国|)6■S■」出J,L JJSI沸L♂ Jメ1鮮■リ

´ ニー■ン ■ シエ Lじ♪ (P(Rain Storms)●メ」l,‐圏 lJ一 ´り‐

・J押1こい ひLlJ dメ 」‐」1許 6メヒ0´ μlJヵ』

(Trend) olq$l +S-* o,.S

:1+ -r &Pl ,iL^l -,1!'I4+il 1IJJJ sl-'i' Yl :'$7" ;''=i J+l
: dl.:ll g1} )*Jl

J--dl e-U-. ci-1

A-.l"jil il-IJl .d o++-r.,!il i$-r .rll (Regression Line ) .rl:-i)t E '*-2
: .Jl .,ll ;9 n -ll .atcll 4lA 4'i,""''-ll 'J:tJl >- -l(1- dS^ill) JlL)J

y = 370 + 0.234 X

,fl -,#ij Jl di;3l JS":,r.;yl trr 'isa t<irr .J-J^JI ivS C e!-u ..ti lill o:a 0l e.r

3Jl!. -;;)l 6i:i drF 4i>- JiSl ,/l*y-rt Cr" Jl iL'-rj' ii}.' 'r" 
aLrll $:'

. a-ts.lt ji
::l .r{.L-. i_?

293



一

ヽ

押 Ⅲ

“μ ″ ″

:メ」脚´」lふ」|ご Jメ1(32)J～押 |げ1脚

`井
」|げメ|●■ ,1938/37■脚 |げメ|シ ら・・』●|メIJ‐ ― 』 当

.|メ■ 152●壁 1969′68

1971/70げ.´ _もユ』J´国|ふ』´6メⅥ JШI●l脚 」‐日―甲
.1メ■ 143●壁2001′2000メ 1ヽ卍メ|。■

`メ

」|

卜 → 日 ■1型 」ヽ Ⅵ ム J♂ り J・ (1_海L18‐ 134-152)Jヨ |ン ●メ IJ

:LJ」

“

ゝ ハ 6メヽ|

Y=101‐20668X
JL^YIょ 年 ヽ、ヽ _メ I JI二 Lヽ 』

ご´ ,■ J13´ Jメ
～

徊 」 1・1■ 1ヽ■ ン J

コ́1_●|メ 」14-1■国|メ _|,ぃし。いI JIごメ じlメ●厖 J^:』 JI

・コニ` |ユ ,つぃ lヽtメ ひ

■国 15,山 。ル」 J出り|

」
`甲

|ちυ■J.Jこ‐夕っ■も・ 甲IJ■ ■」 Lヽ 11ψ」1タコlJ

J」‐ ´
|ジ■■ 107 ・ きヽ1.りし 1 ・|ヽ  、

'、・ヽ
e」

。

'■
り、ILい J整|じKJJ‐ 1

ルメ1゛ |'■ 353

■一。コIJこしこj」lυ■
'い

2ヽ002/2001.』
`」

1●‐メ|.|,■ 」oしゞヽ11ゝ Jヽ |

80__■ン■ J」ふ JI Lhear extrapolaJon‐夕|二 1lHJ製1■」|●井
°い■ニ メ|ぴ り■ 360,」■Jり■

294
●

一



■

g6乙

|

|

,:積
°
':   i

藤

:i:FF

||♭

ι

押

¨
［
Ъ

一^

Ⅲゲノにア6

(u) irrorrru TYt$t\T'IlEiolt

trnr ZI,6o, (9' 1OOZ

(lЯ′
で2~｀)1「 ~~

一一
一̈想



」倒

`´

う争

μ`～``ル

“

0“ Ran

シ●13o481● 1234■ ●
"=

2. 30 34 16 .2 .! so 5. 53 62 .r J;J;-;-;--;;-;;-;0@-
y,■ ●

(1)3■

υコ1 ´^tl

・ミしdl`コ|― ちメ|・り】ヨ」1ヽJI-1

・ム」」
`‐

'J― .二.Lコ lこ口1-1976-υ■|メ・し o,、
~2

～
メ|`|」】 Jヽ」11・ Ll.‖ 二、

`1●
1,コ|-3

・
`メ

|●刈 Lユ・ユ|リ ー
ー4

6り‐ 一
二1ジさ

r」口|」 」`‐ ´出 J」|―iメ|― 声K″メ許 -5

.2000′

―こ
=■ つ出―ヽ ,」IJ」 1ヽ‐り」 ■ヾMメメ1-●コ

`メ

1・こ,ご墨」|・こ
~6

1980

296

一
・

一

一



Al fi'luslansiriyu J. Sci. Zθl′λ′Vθ.r,,2θθ′

Pyrimidine Compounds As Inhibitors For Glutamate
Oxaloacetate Transaminase (GOT) In Serum of Some

Leukemia Patients

* Redha I. AL. Bayati
Dept. of Chem., College of Science, Al-Mustansiriya Univ.
Baghdad, Iraq
** Hala M. Al-Zaharvi
Dept. of Chem., College of Engineering, Al-Technology Univ.
Baghdad, Iraq

l"OtS,tt

*lelJl .;jyt ,---lc a5ti', r.; 
-i-+_,;Ul oL,.il ot;S;. ;'U Ut;: ,,,-*tl a*.j

gi+t*ll p: qL* .t, E!U, .--*!l jJ4l eJl Ji* _* gltJ (GOT) ;;.Yl ac. q"+l

.:11*Lll o-u :3'.3,.,j .iLtLlt ,:r ,1.-', ,1 9-5: p;iYl U,J .,r+ ijJLrL .4hJ .,:Jl rJlJo->+

la I ll LiJl dr,ii i.i_-_i I ,,1:\t ,., .r ,,,L.,s,j G_l-lJI 9*i:.-,-: e:Jl ..r Jurdl Xl
. Lr,'.:tl 1, a.i-*" i-t !*S i+-l .,Jci

ABSTRACT
Effect of pyrimidine derivatives on enz)'me (GOT) for sample of

normal human and leukemia patients is investi_eated. A comparison hetween
the activity of (GOT) in the presence oruvithout presence of inhibitors for
two-type serum under the same conditions is studied. The percentage of
inhibition and type of inhibition is also included in this study.

INTRODUCTION
Glutamate Oxaloacetate Transaminase. GOT (EC. 2. 6. l. l) is

present in high concentrations in the heart. liver. skeletal, muscle, kindel'
and erythroc),tes, causes of raised plasma GOT lel'els, mali,gnant infiltration
"may be normal, but mav rise to twice the upper reference limit", Skeletal
muscle disease, after trauma or surgery and severe hemolytic anemia(l)
Miekl concluded that there is an increase in GOT enzyme in the case of
Acute lymphatic and this is because the enzyme is liberated from
carcinogenic cell as result of their destroy(l). Inhibitors are different in their
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chemical nature and its biologicalactivity the response of the enzyme type
differ in their activit)'toward inhibitors, many organic compound were used
as inhibitors for GOT ,enzyme for example (Glutaric acid, Maleic acid,
Acetate and Benzoate)t''''.

In present work pyrimidine compounds are used to estimate their
effects on GOT enzyme,

MATERIALS AND APPARATUS
Aspartic acid, Na2HPOr, KHuPOr, NaClwere purchased from BDH

CO, o, - Ketoglutarate and 2,4- dinitrophenyl hy'drazine were purchased
from Hopkins and Williams CO., All chemicals used were of analytical
Grad.

Pyrimidine compounds \\'ere prepared according of the literature(s)
(Table.l) Activity measurrnents of GOT w'ere performed by (UV-Visible
spectrophotometer. Varian Techtron Moder 635 series).

Blood sample were obtained from Saddam City' Hospital for
untreated Leukemia sample. The samples \\'ere obtained by Venipunctr.ire
and kept to clott for 2 hours at room temperature, then the serum was
separated by centrifugation at 3000 round per minutes for l5 min.

Nlethods
The activit\' \\'as determined colorimetricalh' bi' Retiman and

Granliel method(6).

The effect of the pyrimidine derivatives for the activir)' of GOT
enz)'me in the presence of buft'er w'ith conc. (0.1)M at pH 7.4 rias
investigated. Concentration of intented inhibitors s'ere (0, 0.1. 0.05. 0.025.
0.005)M, while the conentrations of substrate aspartic acid u'ere (10, 15. 18.

36. 55.5,) X 10" Ivl This procedure rvas also repeated w'ith various
concentrations of substrate o-ketoglutarate (0.3,0.66. 1.02, 1.33, 1.66)X l0
M.

For the measurement of the activity. the method was follorved rvirh
the exception that the inhibitor u'as added to the substrate buffer and kept at
pH 7.1.

The inhibition percentage \\'as calculated bi'comparing the activit)'
with and without using the inhibitor and under same condition, the
inhibition percentage \\'as measured in normal human and in the patient
according the aquation;
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% Inhibition = ( I Ifre activity with using(l) 
) x 100'lhe activity with out usrng :

The type of inhibition were.de-termined according to Lineweaver-
Burk method bv a plot of lft & l/(S)(7) and the Dixon method by a plot of
1/V & (t)(8).

RESULTS AND DISCUSSION
Table (2) sho',ved the values of activity of GOT on serum of patient

with Leukemia of various t,ypes, values of protein conc. And specific
activity.

Table (2) shorvs that some GOT activiry values for normal human
are surprisingly high than that reported'e). One reason for the recorded high
values of GOT may be accounted for health factors.

It is observed the increase of enzyme activity in 6 cases upon l l
cases of Acute Lymphatical Leukemia (ALL) and it is 7l LU/L, the other
type of cancer it was obsen'ed light increase in the activity in Chronic
Lymphatic Leukemia (CLL) and this agree u'ith Micheal result in the case
of Acr.rte Mylocyticl Leukemia (AML).

The inhibitory eft'ect of the compounds ar (0.l)M conc. On the GOT i
activity' is shown in table (3).

The inhibitory effect 'ui'as found to increase as the concentration of
the intended compound increased.
l- Compounds; (1), (2) and (1) was found to have higher inhibition effect

on serum GOT in normai than patients.
2- Compounds; (5) and (6) u'as found to have higher inhibition effect on

serLlm GOT in patients than normal.
3- Compound; (3) shori'ed same inhibition effect on serum GOT in normal

and patients.
4- Compounds; (6) was found to have higher inhibition effect on serum

GOT in patients, rvhile compound (1) u'as found to have higher
inhibition effect on serum GOT in normal.

The ki values of the compounds in this study with (0.1 M)
concentration for (Aspartic and o-ketoglutrate) and the type of inhibition
summarized in table-4.
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Figures: (l). (2). (3) and (4) illustrates the types olthe inhibitory
effect ofthe compounds ( I ), (3), (1) and (6) individually.

The inhibitores used (l), (2), (3), (4) and (5) in aspartic causes non-
competitive inhibition rvhile compound (6) causes un-competitive
inhibition.

The inhibitors used (2), (3) and (6) in cr-ketoglutrate causes non
competitive inhibition rvhile compound (l), (4) and (5) causes un-
competitive inhibition.

CONCLUSION
In this research it rvas esrablished that the data on GOT inhibition confinned
thar the pyrimidine analogue shoii'ed that inhibition was significantly hi_eher

in the sera of patienr ri ith Leukemia.
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Table -l- The compound used as inhibitor on the Gor enzyme activity in
serum with stok solution (0.1)M. concentration
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e― z― /tパ」l ac n sera lerent tvpes ot Leukelnla

T1,pe of
Leukemia

No.of
_cases

Age GOT
activity
range

Average
activit)'

Protin
Conc.

Specific
activity

Year I.U/L 1.U/L Mノml I.U/mq

Acutlymph-
atic I

ALL

ll 10‐ 69 70‐72 71 80.5 0.856

Acutmyl‐

os、 ticl

AML

4 11‐40 37‐50 43.5 0.85

Acut nryl-
Omonocyticl

AN,lOL

つ

“
‐39 31‐39

う
， 49 071

Acute pro-
My'locyticl

APL

つ 14‐ 35 25‐37 46   1  0.871

Chronic
mi lobid

CM

4 15‐ 48 10‐38 24 60       0.38

|

CLL 4 13‐46 37‐40 38.5 61       0.62

ffirimidine Conrpoutrds us lnhibitors For Clutomate O.raloacetote Transumittase (GOT)
in Serum of Some Leukemiu Potients R.l. ,4\-Bayati and H..ll,-ll-Zuhawi

Tabl /GOT tlV ofdiffl f Leuk

Table -3- The degree of inhibition of total GOT enz,v-me from sera of
Ieukem

The results are the avera-se of 3 samples

Inhibitor Degree ofinhibition in Degree of inhibition in

302
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Table -4- ki (Aspartic and cr - ketoglutarate) for total
of acute Leukemi patient.

Ki values were determined separately in presence of 0.1 M of compounds.
The type of inhibition and the inhibitor constants were determined by a plor
of Dexon linweaver Burk

Lr.i:ibition of GOT en:yme by compcund (l) 13.l--{.005)1,I n :;escnc: of (1.02)rnNt a -
Ketcglurlmr ar: ( i B-92)mN( aspartic acid in a. parirnr $,:::1 .tcu: leukr:r.ia.
I a I [r. illc absence of compound (l)
. . r h rhc prcscncc of0.0(J5ivl cr:r,pound t l)
X X X In rhe pre.sence oi r').02-ilvl ccr.;o,.nd ( t)
c D D In t;i: Frisenqe o{'0.L]5NI r:,;n.ouund (l)
t a I l:r (:re.orcsclce oi0.lNI coirt:,:unC (l).

Vol. 12, No. (5),2001

GOT enzyme is sera

Inllibitor Ki(mM) Ki(mM)
Aspartic Ketoglutarate

l/v vs.

I /(s)
l/v vs. (l) Type of

inhibition
liv vs.

I /(s)
l/v vs. (l) Type of

Inhibition
l 0.0.12 0.014 Non.

Comp.
0.28 0.27 Un.

Comp.
つ
４ 0058 0.055 Non.

Comp.
0079 0.08 Non.

Comp.

|

|

0.0041 0.0039 Un.
Comp.

0.047 0.05 Non
Comp.

|

4 0.29 0.3 l Non.
Comp.

0.19 0.21 Urr.

Comp.
) 042 0.46 Non.

Comp.
0.2i 0.2 Un.

Corno
6 0.0028 0.0026 Non.

Comp.
0056 0.057 Non.

Comp.
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Fig.2

lnhibirion ol'GOT cr4;rn. b!' compounC (3) (0.i-4.|;05)M i:r piusexvof (l0tn!i
Keoglurarat crc ( l8-91"n:II rsputis acid in a paticlt *ilh acut lt'.rk::nia.
a 

^ 
a .ln thc a:s:r:cc ofccnrpound (3)

aaa
XXX
lrt

Ir:'J.: p::gc: ci0.005\tcompound il;
Ic'!:c p:cs:rcc ci0.035it{ ccmfbr.l:td i].i
In:h: plcsenc: of t).051\'f comporu:C (3)

in t: p;csence cf -1. llI c'.rnpound (3)

“

´

fie.3

Inhihiti,rn of COT ci-qi n: r)- ;onpo,;.rd (1) (0.I-ir..3,l-i)M i:r p:ese:ce Lrl'(Q.l:-s- !.li:n:\j
o - Kelog!utr.i':l uJ (-sJ. j)|I.\l es?afiic acid in a pat:*:i $'itlr ac:rt lcuicnria.
l l r r-r tre sos:nce c: c.>r:tpounr] (4)

. . In t:re:-se:rce ciC..)t)Sitl con:pou,nd i:)
X X h t:rc p:cs;:rcc ci'tt.025Nt scmpounC (:.)

o o I:r ti:: p::serce of t').051v( compourd (4)

r r I: $: p:lss;c: ol'0.liil sumpornd (4).
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InhihiiionofCOTenzymeb;rompotu:d(6)(0lJ0f:i'\i:r0r's'nc'oi(0275'l'0)mNf

"-- 
(.irsfr,t.,anCi5i.5):l"i'aspanicacidinaPatic;rr"v:t:':iculleuk:mia'

l l ,r lir :l'.: ebsenc: of ;r'nPouad (6)

. . r h f.c p::scnue,r: ,l.305r\l compound (6)

X X X lil il:: piesen:c c:'r]')25lvl ccnpcurd (ti)
'o a o In rl'.: Pr:s3:1:e oi0.)51't compcrrrrd i6)

! l r l:r ti,c prc*rc"'ciC lll conpo"rnC (6)'
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