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DETERⅣIINATION OF IMPURITIES IN IZr02,Ti02,
Si0211N PART PER卜任ILLION BY X―RAY

FLUORESCENCE            i

F.H.Ali,NoH.Abdulrazzak,Q.AoA.Jassim

靭 |

Fei Zn=Bi,Cu.Cr.Mn.Pb,■|メ1〕岬 ■メ 12・ 劇|■1,Lム かミ``J´

「,ハ、ti  Jエリ[Si・ Ti,Zr]″口1半Ki、メv,zr,MO,Cd,Ti,Ni,Co,U,Th
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ABSTRACT
A Inethod is desё ribed for the deternlination oftrace conccntration

of Fc、 Zn.Bi.Ctl.Cr,レIn,Pb,V,Zr,ヽ 10,Cd.Ti、 Ni,Co,U and Thin[Zr02

. 「́i02 ・Si02]b)x― ra)´ lluoresccncc spcctrometr)ヽ
・ithOut the tisc of

chclllical trё atnlcnt.The lowerlimits of determination in(ppm)are Fe(14),

Zn(15).Bi(30)。 Cr(23).Mn(17)I Pb(30).V(30)。 Zr(20),Mo(25),Cu(25),

Cd(27).Ti(28)。 Ni(25),Cd(23).U(18)and Th(15).Samples are prepared by

t、'o dintrent nlethods.The flrst l■ ethod is by pressing thё  sample to pencts

、atter nli、 ing tlle sample、 vith starch as a binding agent.Thc second inethod

is by ilsing the sample to glass disk bead.Standards were prepared in[Zr02

・Ti02i Si02]matriX・ The dynamic range ofthe calibration curves are lincar

liDr three ordcrs of magnitude,i.c.fl・ om zero to 500 ppm.
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INTRODUCTION
A  Vヽide  Variety  of  methOds have been deVeloped for the

detennination、 of trace element in oxides, Ti02 , Zr02 , Si02 by x_ray

fluorescence  spectrometry.  These  methods  reflect  many  di3brcnt

篤rttc獄,Wttittf器賞遼1識Fi撫猟
deal宙ぬ血Seね∝∝ゝhdudng empi議

111♀脚l彙:翼翌総謙雪l∬
innuence coemcients[e・ go Lachance´

趣乱黒ll群:灘総しざ厳」:t蹴
e length‐ dispersive x‐ ra)・ ntloresccnce

Ю scatto℃ d hendぃ l apa面d com露さ緊ll肝∬軋::電[l∬1:[ピ1
matHx absorpdOn andmstrumenteⅢ ctS・ Samメ

e preparalon has」 so been

successill in reduCing or elirllinating these effects.

ξ:」な:::Isilil:::lξ nttTRよ闇if■
、:淵:ll量
illlil:licII!li

absorbers(6)haヽ
‐
e been uSed to elinlina

absolption and enhancenlent effects.

EXPERIⅣIENTAL
L httumm md叩∝

“
On co血b:謝
ξllse」i踏。∬Tis#RShinladzll   ftl11)・   atltonlatl(

fluorescence speCtronleter. Inode 
「ヽ

The inStrument containsヽ
‐ray tube.whiCh tlSes Rll‐ lnetal as a targct.The x―

蹴品ξit:滞朧議穏蟹脱W漱や
Ce,SChHhbndaedo■ aに housel in

tlllit co磁d“ng CR■

"m∝

。いも:∬悧I::£電∬常:器漁:
叩∝面W::Wlef喘 :f聡「ll:1認::誠よl器彗よ:蝋:、Ⅶh
Table l.

2.Prepttallll:驚
::1[:1:「I主111111iparesanlplesandStandard:
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1- Powder pallets: A series of standardwerepreparedcontaining50'
i00, 200, 300. 400 and 500 ppm of impurity elements. These

standards prepared bv mixing appropriate amount of the standard

solution of impurity elements. 5 g of matrix-binder mixture element

(Zr. Ti. Si) the mixtr-tre was dried by gentle heating until dryness and

their grinded and mixed a mechanical grinder powder'

The residue was pressed as 44 mm dlameter pallet at 14-20 ton/cm2

ciepending on the material of the matrix.

2- Fgiion "g1u5 disk": One gram portion of the fine powder prepared

in the above procedure was transferred into Claisse-type 95% - 5%

Au alloy .r,,.ibl. and mixed thoroughly rvith 3 g of Litirir-rnl

tetraborate and 3 g of Lithium metaborate'

0.i g of KI r.,,las acided on a non-\\'etting agent. Other additives

LitCO: w'ere used to increase the fluiditl'of molten glass' The tltrxer

crucible and molds uere picked up as a unit and placed in a nluffle

furnace at 950oC and samplls were fused for 5 min' After cooling for

5 6in the soliclifiecl glass disk *ere remol'ed from the molds'

RESULTS AND DISCUSSION
The most ri idely r"rsecl sample preparation method for trace elements

anal1'sis briquetting that procest thur often involves accttrate weighing of

,u*pl. apd binder as ueI1 as the n-rechanical compressin-e of sample'

Tl-ris nethod prodr-rces clgrable samples that have very' smooth and

flat surthces.
The alaly'sis of fusion glass disk described in this ri'ork reqr-tires

rrrtrclr less time apd labor. s'hile maintaining accLtracv, at+5oh' aS Soon aS'

the firsecl glass clisk produced. It requires no funher treatment a1d ustralll' of

sLrch qualit), that no more than oni disk is required for the analysis of each

sample. The w'avelelgth of tl're selected emissiol lines their energies in keV

and corresponding 20 angles given in table I'

The KG ancl KB emission lines were used tbr the most elements-

ri,hile Ls ancl LB emission lines were used for Lr. Th and Bi.

l able Il ancl III shori'that tlte cletection limits and reiative standard

,1s1,in1iL,1s are adequate to make the methoci sr,ritable tbr determination oi

sonre itnpttrities in lZrOz. TiO: ' SiOl]'
Interf-erencei ,1u. to various emissious K spectral line are a ntajor

problem in the anall'sis of mixture of impurities element' It is evident that

i<BZ, har e l0 .,alues [20.07] every close to those of the Mo line 2e [20'33]'

947
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DETER.T'IINATloi\ oF ItvIPL'RITIES li't lZro2, Tio:, sio:l t\ p.tRT pER ,vtLt,to.\
By X-RAY FLL'ORESCENCE F.H..4LI er.ut.

So that r,ve select the most intense Kp lines of \,lo ri.hich has mininrupr
interferences of Mo in zrol matrix. other found such as ZrKB (40.g; is
overlapped r,i'ith the line of ZnKa [al.g). and also Vko. (76.96) has a slight
overlap with a strong matrix line TiKB e7.26). The iimit of determination
of V in TiO2 matrix is poor for this reason.

Table I:O imized condition for rnethod crl stal LiF 200
Elenrent i pHe* Line

5000

PHA
\tr'.D. * I

Cd kα      1 13.53   114.T
Mol 1.2 1.4 kcr 120.33 llj
Pb La i18.23 l::.s
Cti 1.7 Kα     1 45 02   1 43.5
Ni 1.0 20 Kc( i+8.67 ,-17.00

i6:e8
! agts

i 1.3 i:o

I Ko. I 86.r1 8+.8

* PHA pulse height anal1,.zer.
t* PHA W.D pulse height anall.zer w'idth.
1. N,lo Kgr (19.03) was used in ZrO2 marrix.
2. Zn KBr (37.5) r,r'as used inZrO2matrix.
i. \' KB r (69. l3 ) was used in TiO, marrix.

948

lKa _il. g

Kα200.9 57.53 5600
Mn j l.l う

一 Kα 61.-j
lcr 0.8 lLs 67.52.0

I Zn- I Kct 41.8 143.5

181.0I Bi I Lo( 3i.0
つ

一09I Ti

1.7IU ILl i Lcr 26.14 I r.5
lv3 ０

０1.0 Ko. 76.93 7_i.0
l.0Zr i Ks. ｀うヽヽ 23_4‐ 5

lrn I t.l i 1.7 i Lcr 12747 つヽ ヽヽ
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Table il: Detection limit and

different matrix and

l'o[. 12, N'o. (8), 2001

standard deviation of impurities in

pellet form.

v

relative
powder

Element
SiOっ Ti02 ZrOっ

D.L R.S.D. D.L R.S.D. D.L R.S.D.

Ctt 35
う
Ｄ

ξ
υ
つ
４ l

´
Ｄつ

´

つ

一

ヽ
つ

一

つ

一

″
Ｄ
つ

一
4 20 4

0 27
う
、
ノ 27 l 20

つ

´

Fe 15
う
、
フ 15 6 17

つ

一

Vln 18
´
Ｄ 27 1 17 4

LT JJ
う
４ 30 l 26 4

'Zrt.
Ｄ̈つ
Ｌ 9 25

Ｏ
Ｄ

つ

´

´
Ｄ

Bi 35
０
０ 17 J

う
Ｄ
つ

一
l

Ti 40
″
Ｄ 35 19

Il 17
う
Ｄ

く
フ
く
υ 10 :) 4

V
´
ＤうＤ 25

う
、
フ 45 7

iZr 30 4
つ

一

く
υ

Tlr 15
つ

一
35 10

Pb 42 6 55 6 30 2

Cd
10
JO

´
Ｄつ

一
35 28 45

\,IO
う
Ｄ 35 4 50

つ

一

949
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Table III: Detection
different

DfrεR:lrル、
"T′
θ」ヽθF′ 1/Pι

′
R′ r′ES iv/zrOr

B}′八■R`1}′ Fιι
′
0′ ISεε εヽε

爾OP,,0./ハ′′月RT PεR″尾ν Oヽ
F″ 月ι′ιム″ム

relative standard cieviation of impurities irrlimit and
ratrix and

ヘ
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lcrcn n■atrlx 'der glass disk

Element SiOっ Ti
| ZrO,

D.L R.S.D. D.L R.S.D。 I D.L I R.S.D.
Ctl ０う

、
ソ

つ

一

く
υ

，

一 1   125 ~17
Ni う

、
フ

つ

¨
つ つ

一
つ 20 つ

Co ″Ｄ
つ

一

う
Ｄ

″Ｄ
つ

一 1  120 13
Fe 17 つ

一

″
う

l 20 |

卜In ０
０

う
Ｄ 24 14

Cr つ

一

つ

一 30 1 30 6
Zn つ

一

つ

一

う
Ｄ つ 11

Bi 28 8 う
Ｄ
つ

一

，

一

０
０
「

一
lR

Ti ７う
、
フ

´
Ｄ う

Ｄ
つ

一
つ 29 6

U 27 4 Ｄ̈
つ

一 4
ヽ
′

40 6 60 6 40
Zl・

″
Ｄ
つ

一 l
う
Ｄ

，

一 l

Th 18 20 ０
０ 29

Pb 45 4 40 l
０
０
■

‐

Cd 一
Ｄ
う
、
フ 60 ｎ

一

０
０
１
■

´
Ｄ

レfo 30 4 DD 2        140     1 5
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Design of Low‐Voltage,High Current Rtiode Electron Gun

System

HASHIIVI Ho JAヽ VAD,ⅣlAHDI HoJASIⅣl,EVAN J.PHARHAN
Physics Department,College of Science,Ⅳ Iustansiriyah Universiサ ,

Baghclad,Iraq
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ABSTRACT
In this 、vork tlle design and constrtlction of a sinlple. conlpact.

rugged.elcctrostaticaH)・ focused triode electron qlln svstenl 
=ヽhich is useftll

o、 cr an ellergゝ  range cxtcnding ioll1 50 cヽ
・
to 600 cヽr.is dcscribed.Thc

etミミct of se、 el・al factol・s (anode voltagcnl pressure. distance bet、、cen the

anode and grid electrode and anode elcctrode aperture)on the anode ctHTent

and the cxtracted electron bearll current is clarincd.as the nlaxirnunl vallle

of the anode and the extracted electron beanl ctlrent is 15 and 2.5 nlA

l・especti、 ely at the optillltlnl operation conditions for the electron gun

s)stenl(anode voltage 600 /ヽ. pressttre 1 0‐
4.bar.distance bet、

veen anodc

and urid elcctrode is 6nlnl and anode elcctrode aperture is 6.5 nlm).

INTRODUCTION

節ea ttЪ::認ttlご¶T麗 iゝ躙麒1:llillll鰐凝器漱
bea11l are produced by one ofthe essentials of an electron beanl de、

・ice.the

ヽ
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so-called electron gun(2'l). Generally the gun consists of a cathode (sourrce of
free electrons), a focr,rsing electrode or "grid" and an acceleratin,e electrocle
(anode)(a's).

There are three types of electron guns types (commonly availabre
today) which dre classified in terms of electron source can be convenienrlr
considered as follows(6)' -

Tungsten Filament Thermionic Electron Gun
The cathode of this gun is made from tungsten wire. where the

cathode size is about 50 prm(7'. This type of electron guns is inexpensirc-.
requires a vaclrum of better than about 1.33x l0'l mbar and prodr.rces a stablc-
beam current(6).

Lanthanum Hexaboride (LaB6)Thermionic Gun
In this ty''pe of electron,euns. the electrons are emitted from the tip rrf

a heated LaB6 filarr-rent rihich lias a size of about I prm'''s'. This electron gqrr
is high 

_ 
in replacement cost. reqr:ires lou'er operating pressure about

1.33x l0-6 mbar ancl has a longer life tinie.

Field Emission Electron Gun
A field emissiott gttn ltas a solrrce of electrons usuallv a sincle

crrstal of tlln-qsten that has a size of abor,rt -5nm(7).
There are two t1'pes of tleld emission gLln, the t'irst ty.pe is cold tlelrl

emission and the second t1'pe is thermal field emission. Generalll,. fietd
emission gun requires ultrahigh vacuurn of the orcler of i.33xl0-e ntbar tirr
the therntal tield emission and of abor"rt l.33xl0-r') nrbar fbr the cold tlelcl
emission and it is mr.rch more expensive.

Design Consideration
The electron -stul constntction must not be too complicatecl. the curr

must be compatable n'ith apparattrs. economical and have along sen,ice lit'e.
The choice of constructional materials is deternrined bv a nunrber ot'
consideration, such as(q'lr)) avatiability'. machinabilitl. cosi elecrrical arr.l
mechanical properties. melting temperature. and dielectric properties (in the
case of insulators ).

The determinatiou of the shape and mutual arrangentent of the
electrodes is the tundamental problem of the gun clesign(2'i). Lr particullr'.
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the coniguration of the cathode and that ofthe focusing clectrodcs arc of

irnportance in collirnating an electron 10ヽ V(2).

Thc dielcctric strength ofthe systern rnuSt bC taken in to account in

adddon to■ep五 ncゎた req」reme耐 おr a lemretf° C:]糞
昇』:p)畔離

selecting the conflguration and  positiOn of tl

elcctron gun system as shOWn in igure(1)COnsists the fo1lowing
ilndanlcntal parts:

The Filarlent

The ilarncnt is a tungstcn 、
・ire O.125rnin in diamcter bentin to a

hail・ pin ・ V''shape and stlrrounded bV a rnoVablc stainlcss steel shicldヽ
vith a

circular apcrturc of 3mlll in diametcr through WhiCh thC electrons cmanate.

I:milち鼎 粽
|=鷲FnttЮ

beoperatedttdmVdyHghtmpcrat嘔∝.

ctlrrefピ
14),this curent c〔

The ilament requircs betwecn 2.5‐ 3 A as a heater

llculated fronl the fol16ヽ ving equatiOn(15):

……(1) ヽ

w'here:

Ir : Filement ctlrrellt (A).

i : The emissivitl'. '.:0.4 for tungsten',16)'

o : Stetan-Boltzmau collstant (J's m-K')'
.\. : Rc'al area of the emitting bod"v (nt-)'

T:The absolLrte temperature of the tilarnent (K)'

R1, : Filatuent resistauce (O).

The Electrodes
The gnn electrodes configuration is indicated in figr"rre (2)' More

details aboutlhe performance of each electrode is given as follolvs:

The Grid Electrode
The grid electrode is made of Moll'bdenum material 66 mm is

clia.reter. 0.5mm in thickness ancl have circular aperture of 4mm in

cliaureter. The gricl electrode centerecljustuponthefilamenttipbyseveral
pieces of tet'lon at a distalce (cln:2mm) ancl this electrocle was covered by a

_euura ring of 85 mu in diameter tiom Mica material to minimize the
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electron beam scattering in the space between the cathode-grid, grid-anocle
electrodes.

The Anode Electrode
The anode electrode is made of copper plate *.ith a dimension of

(88x35x9.5)mm3 and the centrar circular uf..tur. of 6.5mm in diameter.
The anode electrode is situated above tire grid electrode at differe't
distances (d, = 3,6 and 9 mm) and supported bl.teflon insulators frxed orr
each side ofthe holder rodes.

The anode electrode \e'as covered by VIica material in the same p.ar
as in the grid electrode to minimize the electron beam scattin_e in tt e spuc.
between grid-anode, anode-collector electrodes.

For a plane triode. the anode current is _giv.en b\ 
r I t. l7).

=ゝ;%爛
曖
早

一

）

_.(2)

Where:
Ia : Anode cument (mA).
€o : Permitivitl'(F/m).
e : Electronic charge (coul).
m : Electronic mass (kg).

I
a = -. ls a constant.

lt
pt : Amplification factor.
Va : Anode r,oltage (volt).
V. : Grid r,oltage (volt).
do : Distance berrveen cathode and grid (mm).

The Collector Electrode
The collector electrode is made of Copper ring of 66 mnr in clianreter

and 9.5 mm in thickness. it is positioned abo'u,e the anode electrocle at a
distance of (d.: 6mm).

The Electrical Circuit
The electron gun system is supplied electricalll'bv connectirrg ir rrr

the pon'er supplies as shou-n in figures (3).
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Experimental Results and Discussion

The experimental results (anode current and extracted electron beam

cLlrrent) and the optimum operation.conditions for the electron gun system

are obtained. Furthlrmore, ihe factors that affect the anode current and the

extractecl electron beam current will be discussed as follows:

Factors Affecting the Anocle and Extracted Electron Beam current

Anode Voltage Effect
The effect of the anode voltage Va on the anode presented in and the

extracted electron beam current Is is presented in figures (4) to (12). The

variatiop of In and 16 versus Va for the different values of the distalce

between the anode und th. grid electrode (du) at different pressures (P) is

shor,vu in these figr,rres.

Arr increase in vq leads to an increase in L and 16 dr.re to the

clecreasing of electronic cloud (spade charge)'

Filures (4) to (12) also shor,vs a nonlinear relation between Vr and

bothofl^analC.becausetheanodeelectrodeisattractedtosomeoftlre
space charge electrons which fornt electronic clor-rd in front of the filament'

sl this strarpty increased in L and 16(lr)'

The arrode clrrrent is caiculated by ursing equation (2) and the

conrparisou betu'een the calculated and the measured anode current at anode

electrocle apel'tLlre diameter (ro: 6.5mm) and at du = 3TT is shown in figure

( 1 3). It is shou n from this fig1.,r. that there is great difference betu'eep the

iheoretical and experimental reiults for In as well as at different values of d,,

and r.. The liigh clifference betr,r'een the theoretical and the experimeutal

,esulti tbr Ia ii attributed to the fact equation (2) does not take into accot'tt.tt

the effect of pressure and anode aperture diameter, while experimentalll" it

is obses'ecl that the r.'alr,re of 11 r'aries with the variation of P and r. at a

gir.n uul,.,e of Va as shou'n in figures (4a) to (l2a)'.Therefore' in the

irescnt uork. the eqr-ration (2) can lot be used to calcr"rlated the ar-rode

cLrn'eut in good accuracy.

The Pressure Eflect
The et-fect of the pressllre inside the electron glrn chamber on I1 and

16 is str.rclied and thevaiiationoflaandlgu'ithVeatdifferentpresstrresis
sholrn in tigr-rres (4) to (12). Frotn these figures it can be seenthat lr and Ic

increases as the pressltre increases n'here this behaviour is similar to the

other studierr 
l lst.

▼

955

‐



Design ol Low-Vottage, Higlt Current Rtiode Eleclron Gun S-t,ste,,, 

H.H.J,4l.l/AD et.at.

. Table (1) illustrates the Ia and Is values measured at an anoclevoltage of 600 ev. From this table, it can be seen that the highest value of
the I1 and Iq is at the highest value of pressure _ I , t O-. mbar.

Table (1) Values of the Ia and Ic.are Measured at Vn = 600V, du=6mm and
fo4!e Different Vahres of p and r"

The Distance Behveen the Anode and Gricr Erectrode Effect
The effect of the distance bet'uveen the anode ancl the 

-ericl electrtrclc(d.) on Iq and Is is stuclied_fortow apefiLlres of the anode electrocle (6 ar.i6.5 mm) at three distances (3, 6 and 9 mnr) as shou., in tigures (+) ro (9). Iris seen from these figures and from table (t) that L il i::i;;;;.r. *rir.r ir"
increase of du and reaches its maximum value at 6mm ri'hJn after that In a,dIq begin to decrease with more f,rther increase in du to 9m,r.

The Anode Aperture Diameter Effect
The influe.ce of the anode electrode aperture diameter r. o. I,.\ arcl16 is clarified through stuclying five apertures fbr the anocle electrocle * ith

difierent diameters (3,4,5-6 and 6.5mm).
It is obser'ed from the fi_sures (4) to ( 12) that I-r and 16. increase * itlrthe increase of the aperture diameter of the employed a,Je erectrode. Thehighest r.alue of I-r ancl 16 is at r. = 6.5m1r ll.hile tlie minimunt r.alue is ar r,,

=3nun as showl in table 1l ).
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h
CONCLUSION

It has shown that the present electron gLIn produced useful and

adjustable electron beams at low energies, the increment in pressure (P)

plays an important role in increasing the anode current as well as the

fxtracted electron beam cunent. The experimental results show that the

maximum value of In and Ic is 15 and 2.5 mA respectively at vn=600 v'
p:1r10'a mbar. cln=6 mm and ru=6.5 mm (these valttes represents tl"le

optimum operatioll conditions for the electron gun system)'
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Inlestinal Purasites Among
Diyulo Provittce
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ABSTRACT
An investigation was carried out to cetect the intestinar parasites

among pupils'of seven primary schools in Ai-Khalis town cenrer. Dir.ala
Province. A total of 40ll fec-al samples from pupils oro-r:-.r-eurr-"ru ,;...
examined during the period from octob er r9g9 irntir trre end of Aprir 1000.The direct smear method and the saturated sah l'lotation method rrere usecl,
The results showed that 52.4yoof the pupils r.r,ere positir,.e for one or prr.rre ol
I: following nine parasite speciis: Entam.-.,eba cori, E. Hisr,_rlrrica.
Iodamoeba Butschlii. chilomastix Mesnili. G:ardia ramuiia. r;;..,,;i;;;;
Hominis, Hymenolepis Nana, Ascaris Lur:bricoides and Enrer.t-rbius
Vermicularis. The percenta-qe incidence of the c,i'erall infection rarieJ tionr26.9% in Al-shaheed Kamil primary Sch,-,,:r to 65.5yo i, .\r-B.iraghaPrimaT School. Si-enificant difference s'e:e noric-ed in the percj:rra!.re
incidence of infection w'ith most intestinar p::asites u,ron-n pglrrs rrirrre
seven schools. There were no significant ;:tterence in tie ,..r.--,rr,,gaincidence of infectio. for male and femare n'pirs-High incidence *as
concentrated in six years old groLlp (67.1%) un.'n. Iorr.esiri,as ip r{i {r.trLrpof 1l 1'ears old and more (37.s%).High inc:;ence \\as reporte.l in:.,Lrirs
whose family size u.as consisted of l3 and rrrrrr3 ol€fibers (66.-ior) a:rd I6elo$est incidence was in pupilsuitht'amiiieS,-1r3--{n.,.nrt.rr(rrr:0,. Hiuh
infection was recorded in pupils of illiterate: t'athers (gg.;i; ,,i,lr-^iir.
louest was in pupils of graduated fathers 9i:.',9,o).Higilest perc3jri;de trlinfection (31.8%) w-as noticed in pupils nht iiad apiirals i, tl:eir jr..uses
(cats' do-es. cattle. birds and mice) in comparist'r:: s'irh 20.6% tbr t jrt-r>.. * hc.rha'e no such animals. The percenta-ee of s:::sre i,tictio,s \,....s -,:._ioo
a-qainst 63% for double infections and 2. loto for::iple int'ections.

INTRODUCTIO\
The puplic hearth importance of i:::estinar parasitic i:.ir..riops

continues because of their high prevalence. thei: r irtuallrlglobal dis:ri:gticu
and their effects on botir the nutrition and the i::rmune r,ulu. olprt.r31il-.rion,
partictilarly of tropical and subtropical areas ,,. Tl-,e ad'erse ;rre,-r .l
parasitic infections as srowth. nutrition and or::er tirnctions is mr.r: er ident
in children. an a-qe group that harbors the greate., cle,sitl of ini-ecrr..,n : 

- -"-

More children litan ever before are anending slhool and iirr itrr1eer
periods in their lives. Therefbre. schools coulcl ... n-,o . than an,r 

",,= 
.:,.r!i.

institution to impro'e the vi'ell bein_e ancl he:.rh of chilclren ar)C ro....1-:-
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Since school-based surveys are cheaper and simpler to undertake than

community-wide survey and due to the existence of vast amount of data on

infection levels in school-aged children, the prevalence of infections in this

groLlp could provide a cost-effective method to estimate the prevalence of

infeciion within the community 
(4).

MATERIAL AND METHOD
Fecal samples were collected from pupils (6-13 years old) of seven

primary schools in A|-Khalis town center,Diyala province' Fresh stool

,urpt.r were collected in clean, dr,v covered plastic cLlps labeled with some

infoimation such aS name, sex, age and family size. Samples were examined

br <lirect smear method in Saline and Lugol's Iodine and saturated salt

tlotation method(5), Statistical anal1,sis r,vas applied to detect any si,snificant

ditferences in the parasitic infection(6'.

RESULTS AND DISCUSSION
A total of 4017 fecal samples from pupils of seven primarl'schools

\\'ere examined. The overall percentage of prevalence with the intestinal

parasites ttas 52.4o/o. No significant differences were noted in the overall

int'ection of male and femaG pr"rpils in all studied schools (Table 1) as both

sexes har'e the same opportunity of exposttre to the infectil'e stages through

contaminated food and water or through personalcoltSit "'. Similar results

rvere reportecl from some different regions in Iraq {5'v'ru'r I )'

Amon_s the present pupils of Al-Khalis town center, the overall

irrt-ection riith the intestinal parasites varieci between 26'9% in Al-Shahed

Kanril primar--r' school to 65.5% in Al-Balagha PrimarlSchool (Table 1)'

This ditterence is related to differences in the economic situtation' socio-

.ultrrut ancL hygienic levels of pupils of studied schools' Al-Shahed Karnil

School u'as uttcler the development plans of both LNICEF and Ministry of

Edr.rcation. while Al-Balagha School suffers from poor situation.

Nine species of intestinal parasites were recorded in the present

strrd1,. (Tab te b. Among the protozoans, the incidence varied from 3 '9oh fot

T. Hominis to 10% foi f . Histolytica. Among Helminths, the incidence

rangecl from 3 .2oh for A. Lumbricoid es to 9 .4oh for E. vetmicularis.

Significant differences were noted in most parasitic infections ir-r

relation $ ith different studiecl schoois (Table 2). The overall incidence of

iptection recorded in the present study (52.4%) is higher than that repofied

．
＾
）
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,\..Y.AL_BAYARI & F.T.MHA|SEN

by some previous studies in Iraq (12 13' ro). This increase in infection ismainly due to the economic blockade imposed on lraq. which affected thegeneral health'condition of Iraqi citizens in different urp..,r.
Table (3) shows that higher incidences of infection with mostparasites were in small-aged pupils and lowest incidences were among olclerpupils. Such results are quite simirar to those repomed b}. some otrrerprevious Iraqi researchers (10 I l). 

This is because tt,ut , oung.r age is not soayare of their personal cleanliness in comparison o.irh older ages. on theother hand, this may be due to the rack of immunity i,'oun_n.r a,qes and tothe easy mode of transmision of most parasite species r ri,- 
--

Significant dift'erences i,r'ere noted in the relation between the overallincidence of infection and pupils famih'size. High ir.ioenc. (66.5%) wasnoted in pupils whos e families consisted of l'i and more individuals incomparison with 20% in pupils belongin-e to families with 3-4 members.
Famill's crowds facilitate the distribution of infectire stages of parasite
(16t.

The overall incidence of infection shon'ed a signiticant decrease w.ith
increasing educational level of the pupils father (ig sr.h for illiterates in
comparison 'uvith 0.lo/o for those rvith higher education ler.el). The more ra,k
in educational level of pupi|s father helps in more kno*led_se of the rore of
hygiene. sanitation and parasite prer.ention (i).

Highest incidence of infection (3l.gqo) \\,ere nr)riced in p,pirs vrrro
had animals (cats, dogs. cattle. birds and mice) in their ht'ruSeS ip compariso,with 20.6% for. those who had no such animals. These animals ma'act as
resen'oirs hosts and facilitate the spreaclof some parasites (7. Ij r6

The incidence of single infections *ithihe par.asites of the presenr
stud,r r'r'as 43.5% in comparison *.ith 6.g% for double infectio,s and2.l%for triple infections. The most comon double infection u'as that associated
betr'r'een E. coli and G. Lambiia (r3.g9:oof the crouble int'ections). whire the

l]ott.fi'equent triple int-ection uas anlong E, coli. I. Butschlii ancl E.
Vermicularis (29.1% of the triple intlction).
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On in‐ separatiOn axioms

Pro■Dri HADIJABERⅣlUSTAFA and‐
SAPIIISHARL卜 IAN SHPIIOUAIL

SutteCt Classiflcation:54

Key wOrds and phrases:m‐ separation,m‐ TO,m‐Tl,m‐T2,m―T3,m‐ T4、 m‐

regular,rll― noFl■ a13.

ABSTRACT
In this paper we introduce a new notion of m-separation axiom

satisfying some minimal conditions.

I\TRODUCTION

In (1996) H.Maki Ii] introduced a new concept of minimal structure defined

on'a set. in (200i) V.Popa a,d T.Noiri [2] introdurced a new notion of ,r-

continuous functions. In this paper r.r'e introduce a new notion of m-

separatioll. m-T6.m-T1. m-T] m-T;. fi1-T+. m-re-qular ,m-normal, satisfying

some minimal conditions.

Preliminlries

Let X be a topological space and A a subset of X.The closure of A

ar-rcl the interior of A are denoted by Cl(A) and Int(A) . respectively ' A

subfamil.v m* ol the po$'er set P (X) of a nonempt)' set x is called a

ninimcl srructtu.e (briefl1 m-structure) on x il Qe m* and Xe m' .

Eaclr nrember of m, is said to be nt,-open ald the complement of a m'-

op.n ,., is said to be ril,-closetl . If X is a nonempty set and m* is ninimal

strgcture op X then the pair (X.m*) is called m-stnrctl7'e spoce ' Let X be a

norlemptv set ancl m\ at1 m-Structllre otl X .For a subset A of X' the nz'-

clostt,.i of A anci rhe m...- interior of A are defined in [1] as follows:

ヽ

ヽ
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Lemma (2.1): ( Maki [] ) Let X be a nonempty ser and m, a m-srrLrcrlrreon X .For subset A and B of X. the following hofd , -'-
L mr-Cl(X-A) : X-(m*-Int(A) and ,_-tn-tfi-a) = X-11n,_CtfO;;,2. If (X-A)e m*, then mx_Cl(A)={ and if Ae m, ft; m\-lnr(A)=A.3. m*-Cl(O)=0, ffi,-Cl(x;=X, m*-lnt(f,)=g and m,-lnt(X)=x.4' If A c B' rhen m--Cl(A) c m*-cl(B) uno ,.-tn,(A) c m.-r't(B).
f A c m.-Cl(A) and m*-Int(A) c A6. m,-Cl(m,-CI(A)) = m.-Cl(A) and m"_lnt(m,-lnt(A)) = m.-lnt(A)

ftelftion. 
(2'2): (pglu and.Noiri [2]) Let f:X-+ y be a functio.. r,vhere xls a nonempt) set with a minimar structure m, a,d y is a toporogicar space .The function f:X+y is said tobe m-continuous if for eacrr xe X and eacrropen set V of Y containing f(x), there exists a subset Ue m, containi.s rsuch that f(U)c V.

Definition Q'3): [7] Let m-P be a property of minimal srrLrcrure space then
f: X + Y, u'here X is a nonempty set with a minirlar structure a,d y is a
topolo-eical space. have minimal structure propert). iff x has m-p and and 

'has P.

Definition (2'4):[7f An n'tx-open cover of a subset A of mini,rar srructure

space X is a collection G = [G;,:i"e ,] of m,-open subsets of X s.ch that

A c u;.=, G.

In particular G is said to be an m,-open cover of the space iff X =.,,.., o.
An mr-open cover of A is said to be finite if it consists of t'inite nrembers of
mr-OP€n SetS.

0″ ′P2‐∫ψ″′″′′θ″は iO,,ls

8駐:拙101憶,[よxl° '

W,Wili need the fO110wing lemma.

【

一
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Definition (2-5): [7]A subset A of minimal structure space X is said to be

n1-compuct iff every mx-open cover of A has finite subcovering

The minimal structure space X is called m-compact iff for ever,v m\-open

cover IG7":]"err] of X, I finitely many sets G;,r,....', Gi.n such that X

=Ui=r G'

3 m-To space

Definition (3-1): A minimal structure space ( X , m, ) is a m-To space iff
rvhenever x and y are distinct points in X, there is an m'-open Set containing

one and not the other.

Remark(3-2): Subspaces and products of m-To space are m-To space.

-l m-Tr space

Definition (4-l): A minimal structllre space (X.m' ) is called m-Tt-space

ilf V r *y€X.ltwo m'-opensetsGtandG2inXl xeGl ' )'€Gl
andxeG:,yeG:

Remark(-l-2): Everl'm-Tr - space is m-Tg space.

Theorem(.1-3): a minimal structllre space X is m-T1-space iff V x e X

{x} is tn'-closed in X .

Proof : = Let X be m-Tr - space and let x e X

to pro\e that X- (x) is m\-openinX. lety € X- {x} =x *y € X and

Since X is m-T1-space + f mx-open sets,Gl and G: ) x E Gr and 1' e G1

cX- [x].Hence]'e Grc X- {x}. thenX- {x} ism''openset
thus Ix] is m.-closed set

Colr,'ersely,let xr)'€ X,thenX- {x } ism*-opensetx e X-{x) a11d1'€

\-[s]
Sinrilarll'. m\-open set X - {1'}.thus X is T1-space'

985
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:
Definition(4-4)zA function f : X ) y, r,vhere X is a nonempty set with aminimal structure and y is a toporogicar space is cailed un *rlop.n 1**-closed )function if the image of every m*-open(mr-closed ) set is open (
closed ).

Theorem(4-5): Let ( X,m* ) be m-T1-space and f: X r y be bijective m._
open function then y is m-T1- space.

Theorem (a-6): Every subspace of m-T1-space is m-T1-space.

Corollary(4-7): m-T yspace is minimal strucrure propefi), .

Theorem(4-8): Let (X,mr) be minimal structure space . then the follor.r.ing
statements are equivalent .

1) X is m-T1-space
2; Every finite subset of X is m*_closed .

3) The intersection of all mx-open sets of on arbitrary point of X is

^ sin_eleton.

Proof: To prove 1 <+ 3

Let \ be the intersection of m*-open sets containin-e x e X, mr-opep set
containing x and let ye X and different of x . Since X is m-Tl-space nr\-
open set containing x but not y and y can not belons to N
since 1 is arbitrary point in X ,then N _ {x i
3)= t) trivially,

5 m-T2-space(m-Hausdorffl

Definition(5-l):A minimal structure space (X .m, ) is callecl nt_
Hausdorff.iff v X, *X2 e Xltwom\-opensets.Gr a.dG:i.X r xr €
Gr .\: e G: and G1AG2=O .

Remark(5-2):Let m* and m** be two minimal strucrure space on a set X ),,1' is finer than m,* if ( x, m" ) is m-T2 - space .The. ( l. rn,* ) is m-T2
- space .
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Theorem(5-3):Every singleton subset of m-Tz - space is m*-closed

Thoerem(5-4):Every subspace of m-$ousdorff space is m-Housdorff '

Theorem(5-5):Let X be m-Hausdorff and f : X > Y,be bijective m,'open

flpction r,r'here X is a nonempty set with a minimal Structure and Y is a

topological space then Y is Housdorff'

C orollary(5-6) : m-Housdorff is minimal structure property'

Theorem(5-7): Let f :X > Y, whereXis anonempty setwithaminimal

structllre and Y is a topological space. be on to one m- continuous function

if Y is Housdorff then X is m'Housdorff'

proof Let xr I X2 € X. since f is (1-1),thenf ( xi);e f ( xz ) e Y

Since Yis Housdorff +f nvoopensetsGr 'G:inYrf (xr ) e Gr ' f (

'xz ) € G3 and Gr 
^Gz 

= Z' Since f is m-continuos then

ii i c,-r'.i:l t-C, ) are m-- open set in X [2], and f I ( Gr )n ft 1G21= a
enclx, € flr ( Gr ).xu € f-' (G2).ThusXism-Housdorff .

Theorem(5-8): Everl,m-compact K of m-Hausdorff space X is m*-closed '

Proof :Ever1 eacha e kandP e X-k
Since x is m-Hausclorff space > f tn'o mx-open sets uu and vo of X :
u. t., artd p e Vo arld UunVu=O,thenF={Uo:ae k}ism'-open

col.er of k in X . since k is m-compact . then Y tlnite srtbcover i

Uar :i=1..... n) >kcui=rUai=U
letV = A;=1V ai anclU aY:A,V p e X-k'thenp € V cX-U cX-k
So X - k is m'-oPen in X.thus k is m.- closed in X'

Theorem(S-9):Let A be m.compact subset of nr.Housdorff space (

X. m.' ). p eA.thenf two m'-oPgnsetsMandN r p e M andA cN

Theorem (5-10): Let A and B be are disjoint m-compact subsets of m-Tz -

space in X.$'here X is a minimal Structure space. then I two m\-open sets G

ar-rcl H in X r A c G and B c H and H aG = A
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Proof : Let a e A =ae. B.sinceBism-compact.andxism-T2-space
thenl twom.-opensetsGandHinXrA e GandB cH. G.. H=o
Let G e B =b e A+l twomx-open,N, M inXr b e N and Ac MNnM:A,soHaM=A

Remarks(5-11):
1) The Cartesian product |I{ X, lo . n } is m-T._ space itf X is m-T, _
spaceVc(€n
2) Lil f . g, x) ybem-continuous.whereX isanonenlptysetwitha
minimal structure and y is a topological space .and tel t ue Ha,sdortf
then [ * i f(*)=g(x)) ] is m*-clos.a inX
3) If m--Cl(D) = X and f/ D = g/ D then. f= g on X
4) If E is retract of m-Housdorff space X . wf,ere X is a minimal structure

space then E is m.- closed

6 m-T3 - space

Definition(6-l):A minimal structure space ( X , m. ) is called nt-regttlar
spaceiff Y m'-closedsetFandp e F.r tr.vo ,n"-op.nsetsGandH >FcGandpeHandGaH=A.

Remark(6-2):
l)A m-re,eular space need not be a m-T1 _ space.
21 A m-re-eular space X l'hich arso satisfies the m-T1 space ls caried tr-T;-
spctce.

Theorem(6-3):A minimal structure space X is m-re_s,lar iff :x e X ,ancl v
I11t-oP0D set N containin-g x inX, ! m,-openset M containi'e x in X; m.-Cl(\lr= \.

Proof: = let \ be ml-open set containing x then x - N is m.,-,-rosed ancr retx € x-N.Si,ceXis m-regurarthe, tw.o m.-open sets L a,d vr; X_\cLandx e iVIandL n\4=A +McX_L
=E-CI(M) c X-L = X-L also X -N c L
=X-LcN=m,-Cl(M)cN

■
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€ conversely ,letFbeanym'-closedsetinX'andx e Fthenx e F'since

F' is m.-open set contemning x .

= I m*-open set M > x e M andm"-Cl(M) c X-F

= F c X - m*-CI(M) is mx-open set containing F

AlsoMnX-M= A =MnX-m.-Cl(M) =A
Hence the space X is m-regular .

Theorem (6-4): Every m-T3-space is m-T2-space'

proof :Let X be m-T:-space and let r + y € x .by definition, m-T3 -space

X is also m-Tr- space,and so {x } is m'-closed set

Also y e {x} , since X is m-regular,then I two m\-open sets G and H

[x] c G ( x e G ) and y € H. Gn H = O'ThusX is m-Tz-space

Theorem (6-5):The m-regular propen)'is hereditary property '

proof:Let ( Y . m1 )be subspace ofm-regr-rlarspace (X, mx),letq e Y

and F ismx -closea;q e F.Thenm..-Cl' ( F ) =F=m*-Cl*(F)nY
thenq € Cl, ( f )t\ Y =q € Cl'( F )

since Cl, ( F ) is mr -closed in X and X is m-regular ,= f two disjoint m'-

open sets G.H I q € G andCl.(F) cH'q e Gny and

F = Cl. ( F ) n Y c H o Y.but G n Y' H n Y are Tr-open

ancl ( G 
^ 

Y ) ^ 
( H 

^ 
Y ) = Z'thus Y is m-regular space'

Corollary(6-6): m-T-r-space is hereditary propeftv'

Theorem(6-7):Everym-compactm-Har'rsdorffspaceisT3-space'

Remarks (6-8):

l) Il is rn-regular iff y., is m'regular

l) Let X be m-regular and p.)a-+ X/R be a m'-closed function and m*-open

tu.ctio' .then X t n is m-Hausdorff. u'here R an1'equivalent relation on X'

j)Theclosureofnr.conrpactsubsetofm.regtrlarspaceism.conrpact.

7 m-Tr - Space

Definition(7-l):A minimal strllctllre space ( a ' m*) is called m-normal

989
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: space iff y two disjoint m*-closed sets ,L . M in X f trvo disjoint mx-open
sets G, H in X I L c G and M c H.

Remark(7-2):
l) A m- normal space need not be a m_Ta _ space.
2) A m- normal space X which also satisfiei the m-Tr space is called m-Tr;-
space.

Theorem(7-3): Ever1. m_T4-space is m-T3_space.

Coroilary(7-4): m-Ta-space is minirnal strucrure hereditarl- property .

Theorem(7-5):Ever1' m-compact m-Hausdorff space is m-normal ( m-Ta _
space )

Remarks(7-6):
l) Every compact T3-space is Ta_space
2) flrYo is m-normal itTy, is m-normal Vo.

-
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Building Materials (Marble & Hillan Stone)
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Baghdad - Iraq

ABSTRACT

The determination of Radon & Thoron concentrations iu samples of

building material (local & imported) has been studied' The imponed marble

samplei (ltalian & Turkish) showecl high concentration of fur - lll and Rn

- 220 than that of .the Iraqian and Iranian samples' w'hicn show'ed

comparable values. Thb ratio of Rn - 222 and Rn - 220 rvas 1.8. Hillan stone

from Salah Al-Deen shor,r'ed lower concentration than that in Hi11an stone

from Heet in Iraq.

INTRODUCTION
Raclon and other ct - particle emitter emitted from building materials

is a1 important Source of intemal contamination. The importance of these

sources is clue to it's high effect aS a cancer-genetic material' increased' the

trequencl'of Lung Cancer due to Radon inhalation(l)'

The raclon concentratiol in clwelling difters due to the i:laterial's

rrature ancl the velltilation s1'stem used'

The earth's crust is the main source of Radon. Tht.,ron anc crther o. -

Particle emitter 'ti'u). Moreover. Raclon concentration nleasurement is

importapt due to the fact tltat it is eqgalto about (68'8%) of tire backgrognd

and it's relativell' long half-life (3.8 da,vs) rvith respect toTherron(56'5

sec;(5 
6)'

The aim of the present u'ork is to measLlre Radon concenlratloll 1l'l

certain builcling materials u'hich are ltalian. Turkish' Iranian & Iraqial

(Nlarble & Hillan stone from Salah Al-Deen & Heet regions) using solid-

state nlrclear track detector's (SSNTD'S) CR - 39 & CN - 85'
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: EXPERIMENTAL PROCEDURE
A-Sample preparations

Marblo & Hillan stone were grinned to obtain semi-homogeneoss
powder. A volume of 150 ml was used from each sample and I x t of Cn -
39 and CN - 85 detectors were in a closed container. CR - 39 & CN - 85
detectors were covered with Whatman filters. the other detector uas
uncovered. The detector's exposure time rvas 40 da1,s.

B- Detector Treatment

The exposed (SSNTD'S) were ri'ashed w'ith distilled'*'ater. dried and

chemically etched with NaOH of (6.35 \) at an etchins temperarlrre of 60('C
for 6 hours.

C-Nlicroscopic counting
An optical microscope (Ol1'npus tvpe) was used to determile the

track density (tracl,Jmrn2) usin-e 400X. The counting process u'as achier e,i
after each I hour. up to 6 hours of chemical etchino

RESULTS & CONCLUSIONS
A - For Different Marble Samples

Figures (1 & 2) show the track densitl'versLrs the etching tine tbr
CR - 39 CN - 85 with & without the \\'hatman t-rlter.

B- For Different Hillan Stone Samples:
Figures (3 & 4) show the track densitl'versus the etching tirne itrr

CR - 39 and CN - 85 u'ith & without the \\'hatrnan filter.

From these figures- the tracks registered on the detectors r.l'ithogt
filters lvere higher than that counted on the filtered detectors clue to Radop
and Thoron. \\-hile the track densitl'recorded on the t-rltered detectors s'as
due to Radon only'.

the track densitl,' \'vas covered to activitv concentration usilg
calibration curve. Table (l) shows the concentration values for all sanrples
and different detectors.
Finally we can conclude the following:
l.- Radon and Thoron concentrations in Italian and Turkish Marble *'ere

higher than that in Iranian & Iraqian \,Iarble

992
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2. The concentratiion of Radon and Thoron in Hillan stone from Heet were

higher than that in Hillan stone from Salah Al-Deen'

3. cr - particle emitter concentration in all marble samples are higher than

hilllan stone samples.

4. We observed that the sensitivity of CR - 39 is higher than CN - 85 due to

it' s chemical structure.

all les & Different DectorsV alues tbr all samDles

Sample

Concentration Bq/mD

CR 39 CN‐ 85

ぃith Filter l WhhOut Filter VVith F‖ ter V/ithout Filter

Italian Marble 228.0013.69 | qOt.l'ltts.so 205.06±486 33636± 1840

i Turkish Marble 10934± 336 1   18613±4.38 101.77± 3.96 16143± 3.45

l  h・ anianヽlarble 38.91t0.44 : g t.:Ott.Zq
I

35.56± 058 7123± 127

lraqian Marble

-Ran1'a 4887土 112 100.06± 1.20 45.19± 1.43 90.09土 130

‐Navnawa 5637± 097 91.86± 1.76 54.54± 0.79 79.95± 2.Ol

Hillan Stone |

-Heet 5175± 0.74 8203± 1.41 49.44± 123 7417± 152

‐Sala1l A卜 Deen +sxto.o; i so.sttt.tt 46.53± 1.ll 79.64± 223
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SYNTHESIS OF ORGANO Se,TeAND Hg CO卜 IPC)■■DS

CONTAINING:OXADIAZOLE,TRIAZOLE_鋼
2-BENZOTHIAZOLE RINGS WITH SOPIE OF lH卜 IR

cOMPLEXES

VヽALEED KHALID MEHDI。 ,, FALEH HASSAN ⅣllSi

Chemistlγ Dept.,Conege Of Education,Ibn Al‐
Haitham..

Universiサ of Baghdad― P,Oo BOx 70049

BAGHDAD― IRAQ

ABSTRACT
The synthesis of three new ligands was ca=-: ' " 

'-. .he

firstligandi,2-Bis[4-phen,vl(3-thioethyl)sele:..
triazole - 5yl] ethane (Lr) was sy'nthesized by the

(C281116卜 [IS8Te)2 PtC12・ TheSc ligands and their c0111■
_il_=i・・・・ere

●     1  ・ __1 __^^^… _。
^・
ヽ ‐  ― ―

‐   ~ =＼
‐

characterizcd by apprOpriate physiCal ineasure正 =二
二_1  _ 二._
~I_N

analysiS,(IR),(Ft― IR),(U.V→
・
iζ )and m01ar condu三 _1■・ ASa

a - Bis [4-phenyl -3 - {thio -]-chloroethyl} 1': - -:r-:-'r13
- 5yl] 

"lf,urr. 
monodimethyl sulphoxide (Mr) u:-"-' -- ' -1;::-r.1

selenium cyanate. The second and third ligand \ '3i - : -: --=11l

-1,3,4-oxadiazole-f-thiornercury)benzoic":':L;r]nd
4[Tris3,4-diphenl'l-1,)-4-tttazole-5-i:-']':r:-:]l
benzoic acid (Ls)'*'... s1'nthesized by the reaction - - l' :--=r1'l

-1, 3, 4 -oxadiazole -5- thiol (M2) and 3, 4- dipi-=:-' - -- ' l ' -t
triazole *5- thiol (M:) $'ith 4-chloromercurybenz -: : - -: - he

synthises of the iigand tetrakis (2-benzothiazoi-' -: - - -r-- -rlr1

1L+) by new .ttJAin.a method from the :=: - '- - --- trf
benzothiazole --2- thiol (M+) with tellurium -'1 -- -':- .''''3s

dissolved in concentrated Hcl. The reaction with n--=--=- :: -::'Je

irt' : Cu, Pd, Pt) gave a nutnber of new cotttpi= '-= ' 
''' '::- -!te

iormula C:sHroN+Ssie. CuCl:' (C:sHreNaSsTe i- --: - -- :nd

==こ
r ls

result the suggestcd structure ofthe complexesヽ ■i li「 F=r

tetraheclral, Pd and Pt are square planar'
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INTRODUCTION
The chemistry of organo sereniurn, telrurium a'dmercury compounds has received considerable attention due totheir potential applications in wide range areas such as organi.,

ilo:*ut":, . coordination chemi stry and analytic al appl i"u,Io.,rii :
-'. ln addition these ligands can b9. used ai starting ligands forthe preperation of some complexes (a,s).

This paper reports the synthesis and characterization ofnew organo (Se,^Te and Hg) ligands containing oxadiazole.Triazole and )-Benzothiaiole- rings, furth-..-or=. ;"complexing properties of the ri-gancl tetra kis ( 2-Benzothiazolyl) (L4) with various metar ions was investigated.

EXPERIMENTAL
a' chemicals: All reagents used rvere Analar or chernicall'

pure grade.
b- Instruments:
- Melting points were determined b1. Galren Karnp appararus.- Microanalysis for carbon, hydiogen ana nitro*een were

carried out by international petror.r,r-, rraq / Baghdacl and
saddam University Carlo Erba instrurnent.

- IR spectra were recorded as KBr disks in the range (4000-
400cm'r) using perkin-Elemer 3 r 0 spect.ophoio-.t...

- (fl--tnl specrra \\'ere recorded as Csl disks in the ranq (4000_
300cm-') and far-IR at the range (500-100.,r-,-t. Usingperkin -Elemer (l 7 20x) spectrophoio,r.t...

- U.V-visible spectra were recorded o. p1e-U,ica*-g700
spectrophotometer at 25 c" using lc,r-qlrartz cell, ancl
examined at the rang of (200_g00)nm.

- Molor conductance -of the complexes w.ere meastrred at trre
range (to-3-o.25xlo-3M; in DMSo.

PREPARATION
S1'nthesis of ligands Lr, Lz, Ls, and La

Reactions of organo teilurium and organo selenitrrl \\,ere
can'ied out in dry oxygen-free nitrogen atrnosphere.

Solvents rvere dried and distilled before use.

SXV「HESiS OF θRcИ /Va Sι
,

0ブツ D“ zθιtt η ι4Zθιε И/VD.

「
HEIRCOMPLEXES

篤β ИⅣD ″g COハ′′OUNDs CO/v物 [N■ヽ ′cr
2‐3ENZOr″

“

zοιE Rルvcs ″′T″ sOMEOF
″ κ ′ソE「D′ 浅 E“ ″usA
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_ preparation of:1,1-Bis [4-phenyJ Q-thioethyllselenol -
l, 2, 4-trictzole-SYLJ ethane (Lr)

0. L4gm (0.5 mmoie; of patassium selenium cyanate (KSeCN)

which was dissolved in-small amount of DMSO and added to

O.25gm (0.49 mmole) of the perpared compound l'2- Bis [4-

phenyl-3 {thio-2-chlorethyl} 1,2,4- triazole-5yll ethane

-orroai*ethysulphoxide(6) in the first step' The mixture was

refluxedfor2]ntoformyellowsolution.Thiswasaddedto
soutioncontainingicewatertoformwhitecrystalswhich
were r,vashed in hot distilled water'

The physical clata of (L1) are given in (table-l-)' 
-_ preparation itrlls-pt enyl- l,3,4Oxadiazole-2-

thiomercttrY) benzoic acid (Lz)'
1.8 gm (5.03m mole) of4-chioromereury benzoicacid r'r'hich

*uI diirolved in a mixture of (4:6) ethanol: water and excess

of sodiurn hydrox-ide was added to 2-phenyl - l'3'4-
oxadiazole-s- thiol(7). This was dissolved in mixture of (6:4)

ethanol: water.
Thernixturewasstrriedfor2hrandpouredinicewateru'hicl-t

wasacidfiedwithHCLconc.Theproductwasfilteredand
washed in distilled water and then dried' Then it r'vas

cry'stallized by mixture of benzene methanol (20:80)'

(Table -1-).
-Preparationof:4[tris(3,4-cliphenl'-1'2'4'triazole-5-

th i o ) ttt c't'ctff)':J benzoicctc id (Ls)
0.04grrr(lrtrrnole)ofsodiumhydroxidedissolvedinmixtttre
of ethanol: water (20:15) was added to anther solution

containing 0.25 *- tii'eprn mole) of compound 3'4-diphenyl-

1,2,4- t.iarole-5I thiot(s)' This was added to anther solutior-t

containing a mixture of 0'53 gm t1,18 m mole) 4-

chlorourercury benzoic acid an-d 0'04 grn (1 m mole) of

sodiutn hydroxide' The mixture was refluxed for 6 hr and

strriecl over night. The product was poLrred in ice u'ater

w.hich *,as aciiified with HCLconc and dried, then it rvas

crystalliz.a UV *i*i,"" of ethanol: water (80:20) and dried'

to fbrm white precipetate (Table-l-)'
- preperation oi; Tetrakis(2-benzathizolyL)telluriu,z (L+)

0.06 gm (0.4i m mole) of tellurium was clissolved in small
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SYNTHESIS OF ORGANO S_C, TE AND Hg COIVPOUNDS CONTAINING:oxADIAzoLE, TRIAZOLE AND 2-BENZ7\Ht.t2ote RINGS ntrH sowtE oFTHEIR COM2LEXES ,y. K. turEHDI & F. H. MUSAamount of HCL conc and added to 0.35 gm (0.52 ,,, *ot"; or^ benzothia zore-2- thiol which \\-as dissorved in (20mr)chloroforrp. The mixture was strried tbr 24 hr and filtlered toput off the unreacted tellurium. Then the mixt.r.e *asexracted by diethyrether and lea'inq the chrorofor_ lage. todrv. The product was crystalrized b), Ji";;;;;'il gi,r.yellow crystals. (Table_l-)

Synthesis of La complexes lvith cuII- Preperation of: Dichloro_Bis
tel lurium) copper (II).

, pd" and ptll
r r e rra ki s (2 - b enzo thiazo ly )

An ethanolic solution of cuclz 0.03 gm (0.22 m more) wasadded to 0.1 gm (0. 12 m mote) or: the'iig"ra (Le). Themixture was strried 2 hr. the producr ,.ras filiered and dried.Then it was washed by absolute etranoi io-gi". ayellowprecipitate (Table-l-). c

- Preperation of: Dichlor,-,_retrct(tetra_kis (2_benzothiazolyl) tellurium) palladiunt rJl,.
An acetonitril sol,tion of pdcl-z 0.1 gm (0.56 m more) wasadded_ro 0.4 gm (o.5 m mole) ofthe rinu"d iij. ,n. prod.rctwas filtered and dried. Then it was .-rlt.stallized by chloroformto five an orange-red precipitate. (Table-l-)

Preperation of: Dichloro_Bis (tetra_Kis(2_
benzothiazalyt) teiltrrinn) platinirtnt r II,.

0.41 gm (0.52 m mole) of ptCt. u.as dissolved in methanol:water (2: r) and added to 0.4 gm r 0.-r l rn morej of ttre riganJ(Le).
The product was firtered and dried. Then it was crystailized bymethanol to give a I,ellow precipitat.. rfuUf"-i-j-

RESULTS AND DISCLI SSION
= = 

- Synthesis and characterization of the ligand
1,2-Bls [4-phenyl (3-thioerhyl) seteitoi-], 2,4- triazole_ 5ylJ

ethane (Lr):
The ligand (Lr) \\,as considered one of derivatives

compound of 1,7- Bis (4-phenyr--1- rhiol -l .2,4triazole-5yr)
ethane. The ligand (Lr) was obtain:d b, a new rnethod th-;;the reacrion of I mole of T,2_Bls [4_pheny t_3{thio_2_

I 000
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chloroethy]f,-1.2.4- triazole-5yl] ethane monodimethyls-

ulphoxide(6i *ith (2 moles) of potassium selenium cayanate

(rsecN), by using dimethyl sulphoxide as a solvent. This was

iollowed by the hydrolysis'of the unseparated compound

(intermediate) to form the product equation (1) shows the steps

of synthesis the ligand (f-J which gave white crystals and was

dissolved in the solvents DMSO and DMF

に恥Ю+T胤端計

岬的ぶhゃtヽ咄絆肝
‐D

Ph            Ph
Ph            Ph

〔UnSeparated〕

The CHN analysis Of ligand(Ll)COnflrm the formula
(「
rable_1_), in addition the IR spectra of(Ll)proVe the aboVe
forlllula.                                __

The comparsion of Ft‐IR spectra of(Ll)With l,2-Bis[4-

:瞑 猟isI=:乱 ま
1ま°

瀧

ylを

:

sho、ved twO abSOrptiOn bands al

assigned to V asym (C―H)a
addition to another t、vo absorpt

tO vasym V(C― H)and VSym(C

裏寵」詰
STd;,s:覇113.1:1∬

tttduttl雷盤きh騰:
:蹴:1°:fでよ葛密,出電ilil闘発部弩濯驚

rif:淋
:

t、vo absorptiOn  bands at(15
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vibration of v (C:N+C:C) respectively( ta), and strong band at
1490 cm-r due to streching vibration of v (S-CHz)(rs). ihe band
1085 cm-t became more intersive due to the streching vibration
of v (S:0).'This prove the occurence of DMSO molecule in the
ligand (L1)(16). . The spectra showed two strong bands, the first
one at 585cm-r due to the streching vibration o1 v (C-Se) while
the second band at 72O cm-tdue ro mono substituted benzene
ring(r7) lTable-2-;.
On the other hand the U.v-visible study support this formula.
This was obtained from the comparison of U.v. visible spectra

of (Lr) with, 1,2-Bis[4-phenyl-3{thio-2-chloroethyl}1,2,4
triazole-5yl]ethane monodimethylsulphoxide in DMSO solutions
exhibited one strong absorption band at (262nm). While the
selenoI ligand showed nerv absorption band at the wavelength
(282nm) and shoulder at the (275.5nm). This may be artributed
to the n -+ T , fi _) jt transitions, which indicates the forming
of selenol ligand(r8' te) 

lTable -l-;.

Synthesis and characterization of the ligands:
- 4 (5-phenyl- I ,3,4-oxadiazole-2-thiomercttrl.) benzoic crcid

(Lz)
- 4 [tris(3,4-cliphenyl I ,2,4-triazole-5 -th io ) ntercurv] benzoic.

crcicl (L3).
The ligands (L2) and (L3) were considered one of the derviative
componuds, 5-phenyl-1,3,4 -oxadiazole-2-thiol and 1,3,4-
diphenyl-1,2,4-triazole-5-thiol respectively. These were
obtained by new method through the reaction of I mole of 5-
phenyl- 1,3,4-oxadiazole -2- thiol and 3,4-diphenyl _l,2,4-
triazole -5- thiol respectively with one mole of 4-chlororrercllry
benzoicacid.
Using sodium hydroxide and (ethanol : water) ( 1 : l ) as solvents
to form neu, ligands (Lz, L:) according to equation (2) and (3).

-{.4* *'*@'oo' rffi .{a-,, 
OcooH ..-.(2)

I mole I mole

1002



Al tuluslansiriYa J. Sci.

織

,イθl′ 2,,Mθ .r89,2θθ′

.。 _。 (3)

ギ ー醜◎ …H
Ph
l rnole            l mole

The IR spectra of (Lz) and (Ll) indicated the absence of
v (S-H) streching .ribrati,on at.(2500 cm-1) respectively, and the

absence of v (S-fr) in the (Lr)('o). While this band was observed

in the ligand (l.jtztr at (3100 cm'r). In comparison with the

starting ilaterial 
-"or11po.,rds of oxadiazole. and triazole' This

indicates that the disp|acement of hydrogen SH by means of the

group Hg- -COOH to form (S-Hg) bond in the spectraof

ligand (Lz) and (Ls)' Furthermore, the spectra showed ner'v

ba.ds for the figu.ris (Lz) and (Ls) at the range (450-455) cm-r

dr-re to rhe strecf,ing vitration of v (S-Hg;(o). Also IR spectra of
(L),(Ls)ligandsexhibitedtwoabsorptionbandsaitherange
iZiiO-ZiSOlJ-'. These were due to v(O-H) of carboxylic

group and another two bands at the ,.u.tg" of (1420-1685)cm-t

which can be assigned to v (asymCO) and v (symCO) of ligand

(Lz), (L3) respecl,rely(")' The spectra showed- another multi

bands r,vith shifti"U * lower frei,ren"y about.(5-10)cm-r as in

the follov'ing stroig band at (1015 cm'') and strong bands at

the range of iOgS-26-5;crn-r.yill, splitted bands. This confirmed

the forLing of (S-H) bond(2'' 
n). All these bands were attributed

ro the streihing vibration of v (C-S), and shifting to lower

fiequency at th; ran*qe of (1545-1590)cm-' due to the streching

r,.ibratiol of v ic:c*+ c:N). r*o ,,.orrg bands at 1440cm-l

;;;-i;ib- -'' irr) and one strong band at r27Scrn-'due to the

streching viUration of v (C:N + C-S)' Two strong 9TS:.*it-|
s6ittir-rg to low,er fi'e-quency about 5ctn-r at range (965-930)crn-'

clue tJ v (N-S-C)(23)^ On ihe other hand IR spectra showed two

bands the first *u, ,,.orrg at 700cm-1 and the second at the

range of (750-755) crn-r 
-respectiv.ely due to mono substituted

ben-zene and disubsiituted benzene(2l). (Table -3-).
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The c〕IIN analysis Of the
follllula(Table_1_)。
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1igands(L2)and(L3)rnay prOve the

(U.'v-visible) spec-tra of the rigancrs (L2) and (L3) in DMSosolutions exhibited strong bands at (zq: ;ml 13i6 nm; in GJand two bands with shourd,er (243.6 nm) (32r.'6nm) with (290nm) in (L3) respectivery. These bands'may be attributed to
n -) lr* , ir ) lt* transitions (Table -1-).
Synthesis and characterizatic
comprexes rvith curr, pdrr .rra pti,l 

of ligand (La) ancl their

Tht ligand (La) was pr.pu."d by a new rnodified rnethodthrough the reaction of mole of metal tellurium with 4 moles ofbenzothiazole -2- thiol. by using chloroform and HCI conc. assolvents according to equation (al:

@,.
4 mole

嗜鶉 0」幾・ H→I mole

The IR spectra of(L4)(Table _4-)indicated the absence Of

溢1号11:In‐3FlesJ」∬混lyitl旱宙:lg VibratiOn at(2550cnl‐
!)and

Was observed in the spectruln of
the starting material benzothiazole-2-thi01.This indicates that

誌e計,::3t鳳.httelltte:::よ踏1:棚認置
bands with shitting to higher frequency as fOHOws,the band at

器0群:Ъ貯:露rf電1蹂fttЮng banda60り cln‐ ldue Ю
de食)111lation vibratiOn(26), T、 v0 0thcr bands、  the flrst One、vas

溝 l軍 i畢 鱗 鸞
IW譜 野

均 輌 均 ‥

igand(L4)ShO｀ ′ed three bands,
the flrst and second bands were weak at(264.66,240)nn■

and
the third band was strong at(328 nm)indicated theお

rmatiOn
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of the ligand (〕 L4)・  Allthese bands Were due to the transitions

n→ π
*,π
→ π

*。

(Table-1-)。

Characterization of L4 metal COmplexes of:Cull,PdH and
Ptll.

Spectra of L4~COmplexes:

二ee lふ f『置 テ
「
l誤[.I)F::L:Y聾 ls官 露 i麗鰹 撚 漁

folloヽVing structure  vヽhiCh was asSigned fOr the coordinatc

ftlnction groups.(Table-4‐ )shoWed sorne sinnilar and different

bands as foHo、、′s:

The Spectra shoヽ Ved multi bandS atthe range of(3060-

3000い J due Ю the ttК Chni(絆富llllc:締緊ξ盤駆:vsym (C― H)Of arOmatiC ban
two bands at(1600,1590)Cm‐

l duetoO(C=C+C=N).This

器 fTTttf∬剛部楓翻豊exhibited one splitted band al,In platinunl complex appeared
higher iequency at 1088 cnl‐
three   bands  Shifting  to  the  higher  frequenCy  at

繕i鮒纂曇電彙概灌罷f織
乳」:‖Rliお::e::llξF8ttT:Fl:fよIII「::L:|:1:|・

l[il:::羊 ]|This indicates of sulphur bor

(4241   397)‐
l  beCall■ e  broad  and  leSS  intensive  Vヽitll

disappearance of the band at 383 cnl‐
l in PdH COmplex.All

thesc bands v(C― S)due tO Sulphur co6rdinatiOn with metal

ions of Cu‖  ,PdH and PtlI.Ft― IR shoヽ Ved a strong band at 302

cm‐
l due to deformation vibration of three atoms(C―Te― S)

lndicate the coordinatlon o【
ll■ore, IR spёctra  of coppel

常留ll∫常 ]:重講鮮1
COl■■pleX ShOヽ Ved strong splitted abSOptiOn bands at(244.227)

cln~l WhiCh indicate the coordinate of(S―Te)vVith lnetals ions.
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SYflTHESIS oF oRGA:\'o se, Te A:\'D Hg Cotutpot.\'D.t CT.\.TAINING:
OXADIAZOLE, TRIAZOLE AND 2.BENZOTHIAZOLE R/}.GS IyITH SOfuTE OFTHEIR COMPLEXES I4'. K. ,IIEHDI & F. H. IVI(JSAFit-far-IR spectra showed moderat absorption bands at 253 crn-l
ly..,rB y(C:.lgl)(", *hile the band ui:s:.,r,:iJ,i.;;6;
vL)'-''. In pt" complex the bands appeared at 305 cm', d.,e tov (Pt-C1;t:or.

The elementar anarysis (cHN) (Tabre-r-) sug_eested that thecomplexes gave the formula Czs Hro N+ Ss Te.C-utL:., Crrz Hoq
N16 S32.Te+ PdCLz andC56H3zNsSroTez.ptCL2 respectively. 

-

conductivity of the comprexes were estirnated bl.their rnorarconductivities (Table-1-) in dimethylsulphoxide at the ranse of(10-3-0.25x10-3 molar) which indicate non cond.,";;;;.,ifr:'=' ''

The U.v-visibre spectra data of (Lr) and trreir co,rprexes arelisted
(Table-l-) The metar complexes were copper y.eilow forpalladium orange-red and yelrow platinum. tire co,rprexes ofCopper, palladium and platinium were verl'stabre cornprexesinsoluble in most organic sorvents excepr D\rso ancl DMF.Accordingly the obserwed color of copper cornpiex sho* ed fourbands with shoulder at (4290g , 340>'5 str, ;o t 93. r 6l r z j.l;:i^
The fourth band due to the transition 2 T: -l E,.,.,, the orange
palladium complex showecr multi bands due to char_qetransfer.
The first bands is moderated at 23sg4 cffi-r, the second is strongat 29069 cffi-r, the third band is weak at 3l-l-16 crrr-ranci f;;,.;i;band. .is shoulder at 34s42 cm-'. These ba,ras d,e to thetranslttons'-'''

'A,_* -'B,* (, u,= -,a rg.l br_* )
t 
A rg +' E-n (o eg.l a rg )3.g.2 a rg ., b,= )

The spec.tra _of yellow platinir-rm conrplex showed anumber of bands. First at 42{76, second is high intensive at35223 due to the spectrLrm liga,d irercr. Furtrrer
llof. the spectra of the cornplex showecl a.orher three bar-rclshighly intensive ar 27lgg cm-, 247J6 .l,rri 

-;;
16267 cm-l which can be due to rrre transitions
'A,_n- Arr.'A,g- B,s.,A,r-+rEr.t:.ll In ....,n.lr,rio, oLrr
investigation suggested that (Ls) liga'cr co,rprex is tetr;rhecrral
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(1,2,3).                       .

of copper metal ion and square planner of palladium, platinium
metal 

- 
lons. Structure of complexes are shown in figures

ヽ
む

lRl

R一S、
lζ
ζ.こが-1

R一S/1  1＼ s―R

S     S

R―S、北 北/S一R
R― S/1  1＼ s_R

, (f＼
RR=(3〕

:」
L

　ヽ
Ｖ

Fig(2)

諄||⊂
φζ＼R

R=

Fig(3)
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Ohmic COntacs Produced by PuiSed Nd:YAG Laserto
Titanium on P‐ Type Silicon
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P,0。Box 55159,Baghdad 12001,Iraq
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ABSRACT

Results of studies in the lЭ rrnation of OhnliC COntacts on p‐
type

凛:na辟:鮮《鷺frll揖澱F:・濡懺鮮淋マ爾:製簡■

layer∬
‐:III:(ド

:∫ょlil:lill:121:|:IIよ
tipi1lξif:誕iCIIWIじ :∫∫:l盟:
nce of abollt 40ヽV/sq.On p‐ type silicon

、vere achieved

INTORDUCITON

An important area ofsemicOnductor deヽ iceね
brication is the ohmic

contact betヽ veen metal and senliCOnductor(l‐
4,.sonlc adequate systems and

associated processing  techniques ha、 c been identined for con、
・entional

strtlctures.HOWeVer thesc syStems O■ en limit the range of dcヽ
・ice

曝1雷黒s111鷺F肥訊糧部l.訛撚le,‖黛膿
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ohmic contacs prottucett by pursed Nd:yAG Lcrser to Titaniunt on p-Type siricotr

1,. A. HAI,LADI et.at.

layers are often used between the metal and semiconductor to promore
adhesion.

Transient processing by pulsed laser pro'ides a mechanism forachie'in,e very high temperature in very short iime scare (quenching). Theformation of ri-Si interface by pulsed Nd:yAG lure, pro.essing has several
main features includins.

Formation of compounds that cannor
r.r'afer processing techniques.

be achie、 ed by conventional

Formation of ohmic interface w-itho*t burk prolonged substrate
heating.

The Ti-Si interface exhibits considerable promise for thernral
stability in comparison with as-deposited titanium becar.,se of formation rrfcompound within silicon.

In this paper, the fabrication of lori'-resistance ohnric contacr onsilicon by pulsed Nd:yAG laser is reported.

EXPERIMENT

The base material r.rsed in these studies u.as ( I i l ) oriented p_t).pe
boron-doped silicon r,i.ith hole concentratio nof 6.lxi,-,,r.n.,-,. The surtacepreparation consisted of mechanical polishing until a miilor smootS surthce
e|olYed. etching u'ith CP-4 soh.rtion. and immediatell. lo:.-ling the saf'er i, rlthennal. e'aporation svstem which was e\.acuated to a pressure of about 1 [i-- I olr' A pure titanium tilm was deposited on the ril,.on sr"rbstrate *.itir
thickness of r,um. The thickness of Ti filnr \\.as mersured usign EDS
technique.

Each sample l'as inadiated by a p,lse,l raser a: room tenrperarlrre
and kept on a copper heat sink. A Nd:y,{G laser riirhpursedurtio,tf
l0msec r,vas used and the pulse shape was appro\imatell Gaussian (TE\I, r.Tlie energy density, u'as in the ran,ee from'i, ro :s :tir: .il ;;;il;i._,,of the laser-processed re_sion r,"aslnvesti_eated b1.an opiical microscope i'order to introduce the structure of this region.

RESULTS AND DISCT SSION
The resistance (R) between the processed spots protted 

'ersus 
gap

len-eth (L) for samples inadiated with laser energ\.densiries of 20-2gJ,c-ni
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-ll ,lltrslutt.siril'a J. Sci. ライθι′2,7Vθ.`8,,2θθ′

was anal)'zed by a least square fit as shown in Figure (1). Each data point

shown in Figure (1) was an average of four measurements'

From Figure (1) the sheet resistance R, of the doped Ti layer and the

contact resistance R. were computed to be 40O/sq, respectively by using the

TLM(6) the value of R. corresponded to specific contact resistance rc=4x10-
jQ.cm2.

The i-V characteristics corresponding to pair of irradiated identical

spots are presented in Figure (2) for samples irradiated rvith laser energ)'

clensitl belovr 20Jlcml, non-ohmic I-V characteritics r,l'ere observed because

surface melting did occur (tigure 2). Increasing laser puise energy delsit,v to

lj.l/cmr .u,-,r.d the silicon surface to reach the melting point (T,,,)- and

hence Iic1Lrid-state diffusion occumed.

In the laser-induced diffusion process, the dopant atoms diffused

rapicill and r"rnitbrmll' to a shallow depth from the surt'ace through the

nlitt.n region indr.rced by laser irradiation(7).

Illproved ohmic I-V characteristics for samples inadiated with laser

energv densities 25 and 28Jicm2 were obtained (figure 2)' The lor'v specific

coltact resistance ancl good ohmic behavior are believed to result frorn the

liigh copcentration of active canier concentration in the diffused la1'ers.

Thleretbre. heavily cloped layers (p.) were obtained b1' laser-assisted

cliltusion and activation of titanium dopant.

CONCLUSIONS

\\'e have obtainecl ver)' good ohmic contact compared to tile

corresponcling previous results. on p-type silicon- r'r'ith -specific 
contact

resistilrlce ancl sheet resistance valtte of 4x1O-i().cm: and 4OQlsq.

respecti\ eh'. The contact and sheet resistance shori'ed a marked dependence

o11 laser energ)' density. In order to obtain low r. and good ohmic

characteristics. it is necessary to LISe laser pulses u'ith exact energ)' at ri'hich

the cliffused la,vers have high ative carrier concentration' Results obtained

u-ere nsed to design semiconductor photodetectors. Efficiency of ht detector

is impror ed because the dark cuffent is minimized rvhen ohmic contact was

lbrmerl trn heav il1'-doped la1'ers.

ヽ
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Fig. (2.1 I-V characteristics ofTi-doped layer for various laser energy

densin:
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Effect of He‐ Ne Laser on MOtility and Act市 ity of Human
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Effect of He-Ne Laser on Motility ond Activity of Hurnan Spernts

ABSTRACT 

K'I' HAJI''I et'at'

This study involves investigations on the efi-ect of He-\e Laser *.ith
632.8 nm wavelen,eth and l mw power on the motilitl- and actir.in.ofhuman sperrns. TliTl four samplis of seminar fluid ri-ere ."il..;;; ;special tubes and subdivided into subgroups and exposed to He-),re Laser tbr(5, 10. 15, 20,25) minutes respectively.-Inadiatei samples s.ere exan:inecl
microscopically. The parameters related to either acrii.irl- and motirin.of
sperrns are calculated. They include the percenta_qe rri': r.ei actir.e. ,t11g_orl.,.very sluggish. immotile sperms and linear motilitl:. zigzagnrc.rrilitr. cir._ularmotility of sperms. The results shorvs that He-Ne Lair.-uus. increasi::ir inactivitv and motilitl' of sperms at inadiation peri.d, "i i;. 

"ii;il.;
respectively' On the other hand the effect seems to be negatir.e at inadi:tiorrperiods of 20' 25 minues' There is no eft'ect at 5 min oi iilaoiarion perit ,i incomparison ri'ith the control grollp. The mechanism rrf the ettect of H:-\e
Laser may be considered as photochemical as a result e'rt'absr-rrplion of L:serlight at 632.8 nm u'avelength bycertain chromophrr,.s,.trich hare a:eak
absorption at this *'a'e leneth. these chromophores are.r.o.i.,,.-,lu.rl,,r;i;
ha'e an important role inoxidative phosphoilation onJ'.i..r.on rran:rrrrr
chain tbr production the energy'through ATp molecutes. giosri;r;;;;;;;;
::::T,.1* 

to absorption of Laser li_eht teading to an in.r.;;;-i;;;:
actlvlt\'.

INTRODUCTIO}*
There has been increasin-g interest antJ concenr -rb,out rl:e applica.:.r'sof Laser in manl tields of biology. Depending on rhe understandini rrreLaser tissues interaction mechanisms, Lase, .* b. ,r.d';r';;;;;i;:;,

either in therapl' and diagnosis, also raser beam can be ;;';r; ,-,r.instrument in cr.rttin-e of chromosomes, drillins of or.a and as a r\\.eezers.
other rvise- Laser beam ma1' har.e a damase efrect if its ..:sed

randomly'Here. this research explain'brieflr ifr. .rj,i=f rhreshold o: rheeffect of laser beam on spematozoa as a biologicar sa:.:lpre. 
-'

MATERIAL AND I\IETHOD
Thirtl four specimens of seminal f'luid ii'ere .-r'rllecreJ tiom dtr:r.rrSand incubated ar 37c folrowing collection ,o silo*. liquefactio. :hat
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occLured within 30 min. The specimens were subdivided into sub groups

were irracliated u'ith He-Ne Laser (632.8 nm wavelenghth and I mW por'ver)

for (5, I 0. 1 5 . 20 , 25) minutes respectively u'ith presence of controlgroup'

After irradiation, the specimens ivere analyzed for activity of sperms

includes the percentage of: ver active, active, sluggish, very sluggish,

sluggish, immotile sferms and for motilitl" of sperms includes linear

motility. zigzag

motility. curcular motilitl' of sperim.

RESULTS
The results in table (1), (2) shows that He-Ne Laser cause increasing

in activity and motilit)' of sperms at inadiation periods of 10, 15 minutes

respectiv;ly. On the ot-her hand the eftect seems to be negative at irradiation

periods of ZO. 25 mingtes. There is no effect at 5 min of irradiation period

in comparison u'ith the control group.

T:rble (l): Effect of
Expostlre

Time

Veri
I Active

Active Sluggisli \/ery Immotil
SIuggiSh

2% 28シ6 18% 1290

7ツ6 290/o I tt't 99`
0 min 1 12%
D nlin l    l斗 9も

10 min I

1 5 11lin

l) mtn I

21% 41% 18% 13% 7ツ6

2496 379/6 17% 16% 696

14シ 6 200/0 240/0 2290

17% 23ツ6 200/0 319o

Ｏ
Ｏ

99/6

Table(2): Effect of He‐Ne Laser on卜 10tili毎
・

…Exposure Tinte i Linear Zigzagヽ lotility

1 Notilir'' |

20 min i

0 min 319′ 6 32シも 370/0

D lllin 269も 349′ 6 409/6

4296 289′ 6 30%

469b
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269′ 6 289/6

じ

lOmin
15 min

25 111in

640/0
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Effect of He'l\'ie Laser on fuIotility md Activiry of Humon sperms 
K.I. HAJI.tI et.ol.

DISCUSSIO\I
The mechanism of the effect of He-\e Laser ma'be considere,r asphotochemical as a result of absorbtion of la_ser fi_nfu ui7;l.g nm uar.e

length by certain chromophores which har.e a peak absorbtion at this ri.ar elength. These chromophores are cltochromes *.hich har.e an imponant r...,lein oxidative phosphorlation and eiection transport chain for production ..eenerg),' through ATp molecules.
Biostimulation may occur due to absorption of Laser light leaJir:3 toan increase in sperms activitl,.

ヘ

i締甑i罵i髄颯瀦ミ.¥菫亀1難11

1. 」.I.Ali and E.M.Grimes:
hll Fertile and infertille men.

(1989)

REFERE_N‐ CES

Sperm N.lorphologl: Unstained and s::ji:J
Archives t: Endocinology. 22: l9l _ . q-<.
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g* - Continuous Function5 !

Prof., Dr., HADI JABER MUSTAFA
Department of Nlathematics
College of Etlucation - Al'Mustansiriya University

ABSTRACT
In this work,we intoduce a newり pe ofC10Sed sets,namell三

*‐

closed sets. using this concept  Vヽe introduce and Study ne、  ■F= Of

continuous fし lnctions,namely  
・

q*_cOntintlous functions.

INTRODUCTION
In(3)。 N.Levine intr6duce thё concept ofg‐ closed set as fonoヽ

sヽi

A stlbset of(X.■ )iS Called g‐ closed il

A⊆ U→ A⊆ U
Where U is open in X                              ヽ
The complement of g‐ closed is caned g‐ open.

In this、
・ork,we introduce the fo1lowing deflnition:

A subset A of(X,■ )iS Called g*‐ closed set it

A⊆ U→ Å⊆U
アヽ
here U is g‐ open in(X,■ )

The class ofg*― closed subset of(X,■ )iS denOted by G*⊂ (X.=

usinq thc

cOncept of g*‐ contintlous ftlnction.

2.Basic Deinition and Results:

2.l Deflnition:Let(X.τ )be a tOp01ogical space,let A be a subS=1)f

(X,τ ).Wes鶴Fthat A is g*‐ cloSed in X ie

A⊆ U→ A⊆ U
、‐here U is g‐ open in X.

2.2 Remarks and examples:

i ‐  Eve■・c10Sed setis a g*‐ closed set.

ii‐  The R)1lo、ving exanlple supports that a g*‐
closed set need■ [1

be                                            ぃ
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closed in general:

Let X={a,b,c}and τ={0,X,[a],[a,c]}
Let A={a,b}

A isa g*_c10sed set but not a c10sed set Of(x。 ■).
1五‐  Evcぃ√g*‐ c10sed setis a g‐c10sed set.
市‐ The cOnverse of(iii)in general as it can be seen from the

fon。、ving exarnple:

Let X={a,b,C}

τ={②,X,[a],[b,c,]}and B={b}
B is nOt a g*‐ c10sed set since{b}iS a g‐ open set of(x.τ

)

such that

B⊆ {b)but百 ={b,c)⊆ {b)
Howe、・er B is a g‐ c10sed set of(X,τ

)

2.D PropOsit10n:

IfA and B are g*‐ c10sed sets,then A∪ B is alsO a g*_c10sed set(A
⊆X),

B⊆ X)
Prool suppose

A∪ B⊂ W
Whereヽ 'is g‐ Open in X
No、、‐A⊆ A∪ B⊆ W and B⊆ A∪ B⊆ w
but A and B are g*‐ c10sed sets

∴A⊆ W and B⊂ w
∴A∪ B⊂ w
but(A∪ Ё

)=天∪百

.・。
(A∪
B)⊆ w

.・.A∪B isg*_c10sed.

2.4 PropositiOn

lfA is bOth g‐ open and g*_closed set Of(X,■
).then A is c10sed

Prool since rへ is g*_c10sed then

A⊆ W→ A⊆ W ,where W is g‐ Open
Take W=A
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.'.AEA+AgA
but AgA
.'.A=A
.'. A is closed in X

1.5 Theorem

.\isag*-closedsetof(X,t)ifandonlyifA-Adoesnotcontain
an)'non'empty g- closed set.

Proof: =>

Let F be a g- closed set of (X, t) such that F g A - A

then A g X-F

since A is g*- closedandX - F is g- open, then A e X - F

.'FsX-A
srr Fc(r-4^(e-a)

F(x-o)^ A=a
. c-rv..L -Y)

S*ppose .\ is a subset of (X, r) such that A - A does not contain an)' non-

empt' g-closed set. Let U be a g-open set of (X.t) sucht that AcU- if A e U'

tiren A,^L'' *O
Br.it A,^L' is a g-closed set of (X.t)

soo+.i^U'qA-A
So A-r contains a non-empty g-closed set' A contradiction'

Therefore A is g*-closed

Theorm: If A is a g*-closed set of (X't) such that AgBE A then B is also a

g*-closed set of (X,t)

Proof:

Let U be a g-open set of (X't) such that BgU

Then A=U
Since .A, is g*-closed. then AcU

）
ヽ

　ヽ
）
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Nouu'BE(A)=AcU
Therefore B is also a g*-closed set of (\.:
Recall [ ] thara space (X,r) is cailed r : :: e-. 3r g-crosed set is closed
Now we introduce the following definit:,_.:

Definition: A space (X.t) is called : l. _ Space if ereryg*-closed set isclosed

It is clear that er.ery T172 space is Trt ; sl:_:
The converse need not be trlle as sho*'n :-. ::-: tbllo*.ing example

Example: Let X= [a.b.c] and r= I lO.\. ,
G* c(X,t) = { {b.c}. O.Xl

= c (X.r)
so (X.r) is not a T1,2 Space
since {b} is a g-closed set
but not a closed set of (X.r)

Theorem
For a space (X.r) the follos-ing conditir.:-_. -= :quir.alent
l) (X.r) is a T*1,2 spaCe
21 everv singleton of X is either g-close; . _ .:3:.t

Proof: (l) + (2)
Let xeX and suppose {x} is not a _q-cL.s,::.:..,i(X.r)
Then X-{s} is not a -s-open. This implie= -,- .s :he onrr.g-open set r.onraininsX-[xi. So X-{x) is a g*-closed ser -- ]i.:, SincefX..liruf;, ;;;;then X-{x) is closed or equir.alenrll. Is: :-r :: j: in tX.r).(l)+( I )
let A be a g+-closed set of 1X,t)
but Ac A
let xe A
bl'(2) {x} is either _e-closed or opin

Case (i) suppose {x} is g-closed
If xsA, then A-A contains a non-empry. _:-:.: s:j set Ix]
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But this is not possible (A is g*-closed)

.'. xeA. .'. AgA, A is closed

レイθム′2,No.rθ′.2θθ′

Case (ii): suppose {x} is oPen

Since xe A, then {r} nA*O
So, xeA
So AsA
Thus. A: A
A is closed

X is a T* 172 Spoce

g-continuous functions
tsing the concept of g*-closed Set, *.e introclitce the following ne* :'r,e ,-.f

continlloLIS functions.

Definition: Let f:(\t) -+ (Y. o) be a function. we say that f is g*-con:::''te-'Lts

if f r(F) is g*-closed in X u'henever F is closed in Y

Remarks and examPles

i) Everl' contintlous tunctions is gt-continuous

ii) Let X=Y=[a.b.cl
r= {O.X, {bi. {a.ci i
6={O. Y, {a).{a.b}.{a,c} }

let i:(X.t)+(Y,o) be the identity map

i is not a g*-continuous function

Since Ic) is a closed set of 1Y,o)

But i-r ([c])=[cl is not a g*-closed set of (X,t)

iii) fhe coniposirion of t*o g*-continuous functions need not :e g*-

continuous as shou'n b1.the following example

LetX:Y:Z= [a.b.cl
r = [O.X. {a). [b). [a.b], {a,c} }
o: [O.Y. [a]. [a.cl )

1= tO.Z. [a] .[b) . Ia.b] )

let f: 1X.t) -+ (Y.o) be the identity map

Define g:(Y.o) + (Z.n)

B,v g(a) = a. g(b) = c and g(c) = b

1 025
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g* - Continaous Futtctions

fand g are g*-continuous

{a,c} is a closed set of (2.11)

byt (g.0''({a,G}) = fr(g-r({;,c}) ) =
f I 11a.b1;={a,b} is not a g*-closed set of (X.:r
therefore, g of : (X,t) +(Z,ri is not g*-continuous

″工_Vこ S7)4′14

3.3 DeflnitiOn:

(i)A functiiOn F:(X,τ )→(Y,σ)is Called(g*)‐ COntinuolis i■ (F)is c10sed
in X

、・henever F is g*― c10sed in Y.

(ii)fiS caHed (g*)∧∧‐COntinuOus iffl(F)is g彙 ‐closed in X・ .:.hene、 er F is
g*‐

closed in Y

Remark:El・ e7(g・ )∧
∧‐COntinuous is g■ _cOntinuous.

Examples:

Let X=Y=(a,b,C)

τ={0,X,{a),{b),{a,b},{a,c}}

σ={② :Y,{a,bl}
Denne h:(x..)→ (Y,σ )
By h(a)=b,h(b)=C and h(C)=a

h is not a(g*)∧∧‐cOntinuous function

:驚‐穣il■il言驚fit:l:配 sa oFl、「)Ho、vever h is g*― cOntinuOus.

Theorem
Let金 (X,■)→(Y,σ)and
g:(Y,σ )→ (Z,η )be any twO ftlnctiOns.Thこ

(1)gOfis g*_cOntinuous ifg is cOntinuous alld Fis g*_cc■ 1::llit tis

(2)g OfiS(g*)∧
∧‐continuous ifbOtll fand g are(g*)｀  _c[■

11■ u:,Is

(3)gofis g*‐ cOntinuOus if g is g*_cOntinuotis and fis`ぎ X  _c,ntint10tls.

TheOrem:

Let金 (X,■ )→ (Y,σ)be a g*‐ cOntinuOus ilnctioll.if(X.■ 1:s TX:.then f
is continuous
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Proof:

Let F be closed in(Y,σ ),then J(F)is g*‐ C10Sed in(X,■ )but(X,τ )iS T*%,

then fl(F)is c10Sed in(X,τ )    ・
So fis COntinuous.
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“

ゎ Ⅲ
new cOmpOunds Oftheお 1lowing gene

R却 迅

(Rl and R2 ・`ere CH3‐ CO‐ CH2S‐ ,Ph_co_cH2S‐ ,EtOOccH2S‐・2‐
PyNH‐,NH2~CS‐NHNH‐ ,and 2‐PymNH‐

)。

Elemental  andy」 s(C.H.N.), mass spectroscop)・ , Iniared
SpectroscOpy, UV‐ visible SpectroscOpy, Atonlic absOrption. 、ere used tO
characterize the Chemical structure ofthese derivati、

es.

INTRODUCTION

The discovery'.of Surfa d*rgs in the ,rid of the past century \\-as
responsible for the development of 1,3,4-Thiadiazole Chemistry and trf
potent representitir,'es in the Thiadiazole series. The pharmaceutical interesr
has continued. and ne\\' interesting drugs ha'e bee, discor ered. Trre
unsubstitued 1..3.4-Thiadiazole (R1=R2=A), \\.as described in 1956 br
Geordeler er all. A method suitable for the pr.puru,ion 

"r 
i.-:l *-

Thiadiazoles in lar-ser quantities ha been described tr iohlisch et al2. x. r-
Dimethy'l Formamide and N,N-Diformyl Hy.drazine condense in rh;
presence of Phos-eene to the Hydrochloride of N.\-Dimethr I

Formamideazine, the free base of *'hich reacts *-ith Hr.drog.n srlfid. in
Methanol to give 1.3.-l-Thiadiazore in g0% 1ield. R*hlmann-r p*pur.a i.i_
Dialkvl-1.3.4-Thiadiazoie in high yields via 1.,3.-l-Thiadiazole. These u.ere
obtained from H1'drazine. Ha1'dro,een Sulfide and Ariphatic Alctehyd.s &nu1thel' rvere Oxidized br Sulfur in boilin,s pipeiidine. Nucieophilic
substitution in the Thiadiazore ring \\.as the \\.a) of preparirg
Aminothiadiazoles corespondin-e to Thiasemicarbazide. rvhich Br€ .trr
readill' available. This case does not frequentll'occLrr. but the prethod has
been of considerable ttse in the preparation of Hldrazino Thiadiazole. Th*s
lrjl et al5 prepared 2-Fivdiazino-5-pheri1r1- r.3.+-Thiadiazore br
H1'drazinol.r'sis of r-\reth1'lsulfonyl-5-ph.,r1i- l .,1.-l-Tliiadiazole. u*.r
Kanaka+ prepared the 5-\Iethllanalo! by Hvclrazinolr.sis of 2-chloro-_i-
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Methyl-1,3,4-Thiadiazole. Both authors prepared these compounds by

redLrction of the coresponding 2-Nitrosaminothiadiazoles and furthermore b)'

reduction of 2-Nitroamino Thiadiazoles, by using reducing agent sttch as

Zinc metal and Stannous Chloride. Another route to get the

Hydrazinothiadiazole is by cyclization of Thiocarbohl'drazide, by using a

hot concentrated Hydrochloric Acid to afford either 2-Hydrazino-1,3,4-

Thiadiazole-5-Thione or 2-Amino-5-Hydrazino-1.3,4-Thiadiazol, depending

on reaction cor-rditionsT.

Derivatives of many 1.3.4-Thiadiazoles received mugh atention in

Biological research, as found earlier that mono- anddisubstituted-1.3.4-

Thiadiazole have Pharmacological propertiess. In recent 1'ears considerable

evidence has been accumulated to demonstrate the efficacy of 1.3.4-

Thiacliazole as potential antibacteriale, antifungalr0. antiviralr3. CNS

depressantr6. and antitumerre. The biological activity for 1,3,4-Thiadiazole

derivatives depends very much on the substituted grollps in the 2- and 5-

position or fusid to S{riazolo ring s,vstemsl0'16.

The other derivative v rz., 1,3,4 -Thiadiaz o le-2- S ul tbnamide s. ri'hic li

came into.
focus after the discovery of Miller et allT of Carbonic Anhr drase inhibiting

effect of 2-

Acetamido-1.3.1-Thiadiazole-5-sulfonamide. Under the name of Diamor

alcl Acetazolamicle. this compound has been extensivelf investigated for its

eltect r'rn salt escretiot-t and e1'e-pressure, and also aS an anticonvulsive

agentrs. Other i.3.4-Thiadiazoles have been tried as Chemotirerapeutics. and

2-A1rin.r-5-(2-\itro-5-Fur1,l)- 1.3.4-Thiadiazole 
re, and some of its

clerivatiies sho*ed considerabie promise as remedies tbr infections in the

Gastrointestinal Tract. Some derivatives of 1,3,4-Thiadiazole (a kind of
pr,rrine Anaiog). were cytotoxic to Ehrlish Ascites Tumer Cell (E-cells)ro

ancl other exferimentalcells in growing culture. Strong activitl'' lvas found

particularly' among compounds rvhich had an Electrophilic substinrents. such

as AIkr I Sulfiny.l or Alkyl Sulfonyl group at 2-position '-' (TPSO: - 2). This

compouncl founcl to be more active in inhibition the RNA synthesis bv DNA

- depenclent. R\A polymerase of E-Cells. Anotl-rer Biochemical activitl of

TPSb: - 2. the inhibition of respiration. appeared to be the mode of action of
its bactericidal activity22 Another comp-ounds rvith a fir'e-member

Thiadiazole ring prepared by Parkanyi et al23-27, which \\.as reported to have

potential antimetabolites of Nucleic Acid component uhich would posses

c)'tostatic aud or antiviral acti\.ity'
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S],nthesis untl Spectrontetric Studies of Some .\ex. 1,j,4-Tlt,rrrr,rrru,?.,rr. 
SH.4HER et,al

The present study is the earlier stage of a wide program directed
tou'ards the preparation of new derivative of 1,3,4-Thiadiazoles, u.hich are
expected to he biologically active by tbllorving two possible mechanisms to
subsitute 2,5-position. The work will include studying the spectrometric
properties of the prepared compounds. and in later on preparing their
complexes with transition metals. A pnarmacological standard pro..d,u..,
and clinical studies is to be follovr.ed.

EXPERI}IENTAL PART

Ph1'sical Measurements
The follos'ing physical measu;e:1ent were made for the sr-nthesized

Ii-eands and their complexes. Elemenr:- analyses '*,ere camied out at the
college of Science. Saddam uni'ersiq. :1 using Carlo-Erba Microanalr.ser.
Inti'ared Spectra \\'ere recorded in the -000-200cm-l re_eion using a p1.e-

unicorn 2000 infrared Spectrophotom;: r-rsin-g Kbr and csl disc at Ibn-
Albitar Center Laboratories. UV-\'isibie spectra were recorded in the regiorr
190-800nm usin,s Shimadzu 260.\ Sp:.-rrophotometer at the Iraqi et*-,i.
Energy commission Laboratories. \I"ss Spectra were measured on a
Shimadzu GC-lr{ass Spectrometer at r:e Iraqi Atimic Ener_ey Commissiorr
Laboratories. Meltin,e Point for the pre::red compounds u.ere meastued br
using Gallenkampe melting point appara:-is.

Nlaterials
2-Aminop'ridine. 2-Amino ?r'rirnidine- Hr-drazine Suphate.

Ammonium Thiocl'anate. Nacl (supplie: bv Fluka). Absolute Ethanol. CS2.
H'drazine H}'drate. 1.4-dioxane D\lso. pyridine. l-Chloroacetone.
(Supplied by BDH Chemicals). A s:ecial treatment u.as made for 1-
Chloroacetone bi' re-distillation of the brou.n liquid at ll00C. to ger a clear
colorless liquid of 1-Chloroacetone and s:;rbilized by adding 0.52; olCaco:
and kept in a dark place ready for use. .{ Jry-solvenr: pyridine. Ethanol. 1.4-
dioxane were prepared according to liter::,.tre-'6.

51'nth esis of 1,3,.1-Th iad iazole Deriva rir es :

Some of the staning materials iecessary for the s1*nthesis of t5e
ligands were prepared according to litera:.rre as follorvs:
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2,5-Dim ercapto-1,3,4-Thiadiazole [I] :

This compound was prepared using similar procedure described in

the literaturre3T. and the yield obtained was 16.5 gm, (90% yield), m'p. 170-

171.5 i'C. The crude product was re-crystallized from Ethanol toafford
colorless crystals of the pure product 14.5 gm, (976% yield), and m.p. 169-

169.50C.

Thiosemicarbazide (II):
This was prepared according to the published procedure in the

literatureis. without modification to afford Thiosemicatbazide, m.p' 180-

1810C, and (22-22.5gm, 89.9% yield) calculated on bases of the H1'drazine

used.

2,5-bis( l -Thiopentan-2-one)-1,3,4-Thiadiazole (III):
Solid 2.5-Dimercapto-1,3.4-Thiadiazole (1.5 gm, 10 mmole) and

potassium Hydroxide (1.12 gm, 20 mmole) added to absolute Ethanol (30

nrl) and the mixtr.rre stin'ed at warm temperature until a u'hite suspension

solution w'as obtained. A solution of 1-Chloroacetone (1.85 gm. 20 mmole)

i1 absolute Ethanol (20 ml) added slori'l1'at room temperature ri'ith efficient

stirring or,er 30 minutes. The mixture rvas stirred tbr additional 30 minutes

at room temperature, and then refluxed for 15 minutes. A pale yello*'

crl,stalline precipitate was filtered off and washed ri'ith cold \'vater to remove

the adhered mother liquor containing KCI. Recrystallization from absolurte

Etlranol to give off-white crystals (2.2 9m,85% yield)'

the elentental analysis (Table 1). I.R., U.V.. and mass Spectrometric

measurenlents obtained for the product were in good agreement \\'ith the

strLrctLlre and identity of the title compound. P+ at m,/e 263 a.m.u.

2,5-Bis ( l -Thiomethyl-3-Phen1'l-2-one)-1,3,4-Thiadiazole (IV) :

Bv follouing sintilar procedure of that used to prepare compound

(lli), (1.-i. l0 mmole) of 2.5-Dimercapto-1,3,4-Thiadiazole and (1.12 gm,20

rnmole) of KOH in 30 mlolsuper dry Ethanol. and a solution of Phenacl'l

Chloricle (3.1 gm. 20 mmole) ip super dry Ethanol (20 ml). Re-

crl,stallizatiol tlom absolute Ethanol afforded a s'hiteflake cr1'stals (2.9gm.

75% rield). The eletnental anall"sis (Table 1). I.R... U'V" and mass

spectrorltetric (P+ at m/e measurements 387 a.m.u) obtained for the product

were ingt'rod agreement n'ith identity and the strltctllre of the title compound.
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2,5-Bis (N,2-Am inopl'ridyl)-1,3,4-Thiadiazole (\-) :

2,5-Dimercapto- 1,3,4-Thiadiazole ( 1 .5 _sm. 1,) r:.nole) u,as dissolved
in 25 ml of l.4-dioxane and 2-Aminopyridine r 1.s6 gm. 20 mmole)
dissolved in 25 ml of 1.4-Dioxane weremixed and re r;sulting mixture r.r.as
refluxed for 3 hrs. A }'ellow oily layer was fon:::; ri.hich solidified on
cooling, and the yellou' crystals filtered and u.ashe: s::: cold 1.4-Dioxane.
Recrystallization from absolute Ethanol affords p..1e,..ellow cry.stals (1.65
gm, 65Yo yield). the elemental analysis (Table i ,. I R... u.v.. and mass
spectrometeric (P+ at me 273 a.m.u) measuremen: -.c:::ned for the prodr.rct
'*'ere in good agreement u'ith identity and structure t-: rl:: :itle compound>

2,5-Bis (1 -Thiomethp'lethylester)-l J,4-Thiadiazo le ( \-I r :

By follori in-e a similar procedure to thar use: :i : :le compould (lll ):
2,5-Dimercapto-1.3.4-Thiadiazole (l.5gm,l0 r:::-..-.: and potassiunr
Hydroxide (.E1.12 gm. 20 mmole) in dry Ethanol _: . ::. r and a soh.rtion of
Ethyl Cholor-Acetate (2.25 gm. 20 mmole) dissoh -: ::: :n. Ethanol. A pale
yellor,v precipitate vi-as obtained. kept overnight ::: ::in filtered. *urh.,i
u'ith cold distilled water obtained an oi:--.i L-.3 precipitate. Re-
crystallization from absolute Ethanol aftbrds a ..,.:..:3 crysrais. (2.4 _em.75% f ield). The elemental analysis (Table Ir. -.R... U.\'.. and mass
spectrometric (P- at m e 323 a.m.u) measurenlenrs :::.::ed for the product
n'ere in good agreement ri'ith identity and structure !-- ::3 :itle ompouncl.

2,5-Bis (N,2-Aminopl'rimidl'l) -1,3,4-Thiadiazole r \-II r:
. To a sol.tion of 2.5-Dirnercapto- 1.3.4-f.--:.:..zole 11.-i gm. l0

nrmole) in 25 ml of l.-l-dioxane. 2-Aminoplrin:::.:; -.9 gm. 20 mmole)
dissol'ed in 25 ml of 1.4-Diosane was added. T:.:::s-rlting mirture *.as
refluxed for 1.'l lu.. and the solventu'asremo\a: -:.:;:\,acuur.rltoabout
half of the original 

'olume. 
A'ellorr'precipitate'.,.:s ..irainecion cooling

r.vhich is filtered and u'ashed sith 1,4-Dioxane. L:-C:r.stallization fionr
absolute Ethanol aftbrds brighr I'ellow crystals ri i: ;:r. g59o lield). The
elemental anall'sis (Table l). I.R., u.v.. and mass >::r:romereric (p+ ar
mle 273) measurements obtained for the produc: ..,.;:. in good aereemnts
with the identin'and structure of rhe title compour:;

2,S-Bis (N, 1-Thiosemicarbazide)-1,3,4-Thiadiazole t VIII):
2.5-Dimercapto -1.3.4-Thiadiazole (1._i gn:. .,., :::::role) dissolr.ecl in

25 ml of absolute Ernanol. and rhiosemicarbaz:-: ..S sm. l0 mnrolel
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d.A yc‖ow

ls lcil ll)1・ ovclll18ht and llltcrcd. ltc―

hanol afibrded paleycHoW Crystals(2.3

1ysis,(・ 1｀こlblC I), 1.R.,U.V。 ,tlnd nlこ tsヽ

l for thC product wcrc ill agrccnlcnt

lc title coinpound.

Tablc(1)
′
l｀ hc l)hysicttl l〕 ]・ol)CrtiCS()fl,3,4-′ 1｀ hi:t(lillzolc l′ igatild

貯攣も

V

No. RI&R2
r｀ ,

Yicid

%
nt.p."C Color Elernental AnalYsis

7o l"otrnd (% Calc)
C N

C113CO~CH2S~
０
０ 91-89 Off―

Wllitc

36.94

(36.62)

3.51

(3.80)

10.08

(111711

lV l)llt｀ ()― C‖ 2S~
７５

　

一
６５

45-143 Wllitc 55.65

(55.96)

3.12

(3.6り )

6(〕う

6.81)

4卜 139 l)alc

YclloW

53.13

(53.39)

3.90

(3.63)

31.71

(31.14)
V Py―N‖―

Vl じ100C―CH2S―
，
′ 47-45 Wllitc 37.26

(37.61)

4.34

(4.18)

8.09

(8.73)

V‖ Pynl― NH―

N11,_CS― N‖ N‖―

く

一
，
８ 86-184 Bright

Ycllorv
44.71

(44.18)

2.84

(2.96)

40.47

(41.03)

90 46.144 I)alc

YclloW

18.58

(18.15)

2.73

(3.07)

42.92

(42.41)
V‖ l
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RESULTS AND DISCusSIoN

ElectrOnis Spectra:

The ultra‐ violet spectrum of the starting material;2,5‐
Dirnercapto‐

1,3,4‐ Thiadiazole in DMSO shO、・ed one maxilnum absorption 10cated at
337 nln due tO the n― π*C=s96 ariZed from the fo110、 ing thione folllls:

This band was disappeared in the compo*nd Iir-vlil. by using the
same solvent. This could be atributed to rhe iubsritute occuried o,iz.s-
position. and a ne\\' bands appeared depending on the type of the
substituents attached on these positions. The spectra i.'ere characterized witS
high intensity absorption bands (e: molar estension coeftecient=1g.500-
21,250 mole-r.l.cm'l). due to the presence of the co'jr.r-eated s).stem (Tablel). A fixed concentration has been used to record utt ,[. spectra l0i M i;
DMSO as a solvent. compound (lII) sho*-ed a ne\\.absorption band at 291
nm for m-n* of the carbonyr group 1>c=o). \\'hire compound (v) srror.vecl
two absorption bands: 362 and 272 nm. the t'irsr band assigned for the
conjugated s)'stem, r,r,hile the secrrnd band *as atributed to the rin,.r
aromaticity n-n*. compound (vli) exhibited r*.o bancls at 3_il and 275 n']-
due to the conjugated s)'stem tbr the first. a.d the heterocyclic rin-u
aromaticity for the second [33]. compound r\:lll) sho*.ed trro absorptioi
bands located on 336 and 242 nm tbi the conjueared s),stem (Thiadiazole
ring) and n-nx of the c=S bond of the rhiosemicarbazide.

Infra-red spectra:

- the starting materiar 2.-i-Dimercapro- r.i.4-Thiadiazore srro*.ed a
sharp stretching band at 2400 cm-1 r',hich is anribute to (SH)group. *.hilethe other s1'nthesized compound tlll-\rlll did not show an1 band in this
region.This clearly indicates that the subsituticrn had taken place on the 2.-i-
positions. The spectrum of the li-eand (iii) exhibired a rveak band at 340r)
cm ' assrgned to the h1.drox1.l (OH)
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Table - 2

Electronic Spectral Bands (nm) for 1,3,4-Thiadiazole'

groLrp of the tautomeric fomr of the Ligand (Scheme I 8). There are a strong

i.ats for the ligands (III), and (lV) at 1710 and 1680 cm-' respectively for

ih. L.to groLrp (rC=O) sireching freqr"rencies, while its at 1720 cm-r for the

ester grolrp (-co:-) of the ligand (vl), and another peak at 1650 cm-r

atributid for the (C=N) stretching band. a strong absorption band assigned

for the terminal Methyl group for the ligands (lll) and (VI) rvere found at

1 929 and 2960 cm-r. while two strong and medir"rm bands (lll) and (lV) were

tbtrncl ar 2920 and 2960'r. while two stlong and medium bands located at

2940 and 2980 cm'r which assigned to (>cH2) and (>c=c<) stretching

frequencl'(Table 6).' 
For the ligancl 2.5-Diaminopyridyl) -1.3.4-Thiadiazole (v) two

strong bands appeared at 3230 and 3180 cm'r" assigned for tr,vo (>NH)

g.orlp1 stretchinirg due to the presence of tr,vo forms of tile ligand (Scheme

iqt.^n medium absorption band assigned to the Heterocl'clic (=CH-) of

py,riclile uas located bn 29a0 cm-'..The strong bands assigned to (>C:N-)

stretching of p,'ridine on 1610 cm'I, while ii is at 160 cm-' for terninal

(>C=N-) stretching frequencY.' 
The ligand z.s-uis (lri.2-Aminopyrimidl'l)-1.3.4-Thiadiazole(vlll)

exhibited two strong bands for two groups of (>NH) stretching located on

3290 and 3190 cm'l due to the preseence of tu.o forms of the ligand (scherne

20).r,1'lrilethebandforthe(=CH.)stretchingfreqr.rencl,'ofpy.rinridinefound
o. 2910 cm-'. Tn.o strong bands attrib*ted for the t*'o (>C=N-) stretching

r.vere founcl at 169; il i640 cm-' respectivell'broad bands at 3500 cm-r

rvhich mal, attributecl to the u'ater molecules present in the complexes'

The ligand (VIll) shorved two medium bands for the terminal (NH:)

stretching assi-enecl 
'on 

3390 and 3330 cm-r. w'hile one band for (>NH)

stretching was fbuncl at 3300 cm'I. Another ti.vo strong bands asigned for

Compound limax e mole-l
.-t

. t.cm
2 )tmax a mole-

1.1..m''

1 290.5 19,500
つ

一
V 362 21,260 271.5 16,600

う
Ｄ VH

″
Ｄ
う
Ｄ 19,860 275 14,400

4 VHI JJO 18,820 212 10,610
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(>c=N) stre^tching and (-NHz) bending found on 1670 and 1640 cm-r
respectivelyse-ea. The characteristic bands for (N-C-N) and (HN-c=SyS)
located on 1550 and 1460 cm'r respectivel,vei. The (c=S; str.t.hirg
vibration showed two bands at l2g0 and g-90 cm-r.

Mass Spectra:
Mass spectra were used to obtain the molecular weight and it is also

been used to describe the breakdown of the compound inside the mass
spectrometer into fragments whose structures can be related to the structure
of the intact molecule. unfortunately, we were not able to record the mass
spectra for all of the li-eands been synthesized due to the decomposition of
some ligands at the source temperature. Never the less. it was possible to
record the mass spectra forthe following li_eands: GIr. (rv). ff) and (vr).
The ligands show good peaks con.rponding to th. n,u* of ihe parent
molecular ions, P*. Detailed study of the fragmentarion patern of these
compounds u'ill be discussed in later article.
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L4::'lt ,U'e i4.l itll-lt tvlJt ,1e g\r u /jsyw orstjt 
-,.t 

lib,gsr ua.bJ €JjtJrt Jiial
tlzt+t,tt*Jl +b C*t* jr.tlfltJA,lt flrr-

;*ltr.6. €lrl.:^Jl o- Lti .5:i .,..1;l-llilt :L.l ;!l :<:.,J l0241rglml Jl .",, -l
i.*1.,-rl .Yjr-Jl .:l.rcl :!.:jl Jl cLlJ,,E- )Sll 

";..L ;* 
(0.5, l,2,Spg/ml) if*f.i

{6!;4-lrr': 'l sc +Lr-fJ-l/drirJ,"*xlr 
"":.r.s. 

Ljr-l jJJi: J,* JL*$ ,Ji-:, crl.1r.. .*

C-l-,+/cU:+)SJl ,_":.L. L,tr *Llj l.s % gg .2 !_,,*...1t .:]yj,rll il"l ..,+ Jt 2/l
.::J.1(1 3)JFll r.: t;3s !_l_ti: jt

L$.Jt
Ll'i',..,1 ,tsyl-l ::PHl lrUt _F iFal il:L-a.jt -,Eit :* ,Sy,..,.,rl il:r o r,j
.=-l lJ#S l-j: cilrl ' Jl a.s -,..I3 .(l) ..1Yl :.JJ j*L+l j' .i<l -s.".9;1-!l g1.ll j
lJJKilJ.Ji-Iill Jl'itl e+-iLLc. l+'j:,.,rttrill el:--a_,;*:j:l ,_:Ll.-.yl dr:jr
J++ L3lJJl JSI& ,jlr .,ll rtSYl+ijl it:L:.J 

'l 
&lt _l-.{_yl i;iS .5rt .(2) -o;r<:.:r

I 
il etSYl'':{l :1.:1" J LrliJl JELr L:i".C -*"fSyUr :+il *jL3 a;-*i<+ll lyjJr

.(') t-*aYt dJl-&Jl €!o/og} _* -A\ q.,.._r_r ::jJl :+ \+rst ir.,i e:t:rr
,-:1-!;q.-,jl i+,.t1,6l r.,tr. r,lt CL-ll j,",,isyli#J! al+i, !;S+r 1l_al _L,- 6:i::
'al g;Yl oi ^ !). +t+ !.i JJ+L 1;.:Ul il-&tl i.+,_, .(*) L-.r-lt drLJl :l_,!l L"+

i.rl:l .. o i esJl dl++yl +-: ..& l*r-,,_r.; CJj,&t - i,.-.r 1-1, cLrll fa;le .r1;r
.:L-;;) L!i.,.:l i</ S.-r "l ri_j,,J.Jl ijSi -.. -=,Jl ;:;rJ3.(5) plS)r.r,lr

"l( 
1J tL:JYl c#J ksl-l jr:- :r ' s 4+,.-: qJc'.r :"-:r -rr c--r jl.u33 iJ.Esyr+r

.(o) , *:r rl.. Jl c[J .i;-: S.ij eyyl C. ,fS, -p
drY.F-ll (Fr.1, - ,,f #lisYqill til etll .)c,,jJ'J:_rj:ll s$ &cla ril

s-llrll jlg a*l-p i pls)lriilt cl:l g* *,J Ljjl ;;.Lll -Stjlt +..: J aJil
.il:l-:il ':r y gij;D{sll giarts L,r-J

cJL{rJl c,ijlJEJ JlJ.ll

CJts drl i -r ,.r \ly 4i;c I 12 .-,*+ :a9:/ :)_nJt ,€:Lr,ijJ C^+

"-le 
triru gEJrll {rc,Jj .rl:i d liliij crlri:.i.... .,! -sj,; fyrJ^ Jl-r:13 cir-r.-;
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L-lail-"ll ?1b ,tJ+-
2001 ,(8) rr'Jt ,12 +.Jt

(?) i--,i. t =J.si i:,-i:--,l,lll d-J""'-i'll ;"o lr l-a'u', .-a;13 'ost'L": rJl Jtsl sl.-J

.Klcbsiella, Protcus E- coli et s a.',rttJl a+-':is+ll gt9)) ,"it*'itt "-::;ll ...l:-v'I

{,tr*J 1r-. l,iJ .r 9ll +n.}.:r.r':i-l : j;'oliSJli$ A>l eE:! Oe dJril uare

:--ie a-......rs.r i-jJ. " I c:',J+lcl .(*) i*r'l .:.,)JJl d J:'tj$lj+!l e-/ esl 
'')' 'J..l.s

,., t-)-f I t-,.!tl3 rLl .Ji;ls 4iL:l ;;:'lj i:!i: cD[i 
"r:""i 

Jl 'j-''-''l ''t'drrXl 
J,-

4J-D J.},s E, coli J53,1{l,l r c. cttli A,|.CC 25922 J$J-l,iI. l o*rDJ! c. ej\:idl

. d ,,I ,Jc 4r+ J- J

:Minintirl lnlribitory Concctrtratiotr (MtC) /$r !i''ll j$Jlll o*l+

,-.----+ kj.+ L:,.IJJ, j,s" lJr] ta's3J Slis)U"l. 
1 glrLJ iic!':i^ ilJn' j)+Sl-i dJJ'--

nC-ljSJ.llJ .,1--,,+.)l cjlri-:' i'"J r+:ll dr. \rl I s J-l,'t 1' ti1^ 2 - lO24

pqj ,:..--el 'rt rlvi- )Sl J'r-'i' ge iicL:i' il-J' ':' i'|$l-l, 6J"5s' J L.S ' J:l-lJ+llJ

;!-rl 4jl .Jc 
-\..,lirsJr .j,Y.!l MIC its ''-'\'ii'l e &/el-r" r-'1't- (0'5-32) 

'rr? 
'"'- Jl-r

6p ,.-.,. LJ i.tF .:lli r+ d+-Fl J '.FelJJll d'Ul ,} C--lr 'J.r4 r- JJ+ c'4' )6)

iJrlJi.-- rl-*tji. j,s- llir J]jlJ'!- )5ll 
","1+ 

}+j. i'irt;l -r1 o)-cl u'rlrl;"ll MlCi---Jl
tiJllL

r--..il- 
I .-ri. . i Jt;, /!+- oa y2 

'i:na4l'.E 
i+"t Js& Ji J"/dir)!"u (0'5' l 

' 
2' 5)

. Lit'l! i-iL-bl &i t' C' d'riJJsJ ;+rJ

昴 L｀Jび出|

drL-..j.sr +--+l:J. I +-.,r+J .:r$.i ,;';:6L ij$i" i+c (l 12) a-l-pll '.'t r'

i.....-1j:jil, ,4i+Jilll L-9)l ,J' +ttll cllJ.-lJl 6ti- oI" ht;cl3 't!1-!le 6 e;Jl

.oJlCl ,r-lc ^)2o 
32 '23 '18 C----!l3,, P' mirabilis ' K pneumoniae' E coli

r-+ .3) jJl a|. e.:iJ ii'\:$ti'I d! .P .j"isll 1-i!l i+-LiJ )rCl 4i!Jt d'EJi:-l

u. ;rS:iJ ,:fJrPrUl'Jl ,l dlr-'i+ll d:'l-- d'''j'i$l '{;c 
L-LI an.1tll r.j'j' 'i-lJil

.(ro) Jrill .l' or+-,, r.-!u+Jl rl 6ljJ-i'r J' Jsl rBsjl+rll +!iL .s! 'r"t-)l ""J'-l .>'s
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L1:;,,1t ,ttS 4;lal 4+lut 
"e*gll ,1a 6tjul rn fUSyW al:ttu 4a J!;lA)lS1 LA.t J qriJJt Jiiitt

lriclA.J qJ-tpll +b c**- xw* e.;,y
●」Jり≦J:ヒメ11ヽふ1(%72.6)73こ 丼準ひもメ 4去 53・ t^|』

':#13 I '?'tll iits i-!ul il' sl,r J +#: Di-i ,=rlr ,Jr L94E *i ii .J- .J J.-Jr
t K. pneuminiae, E. coli ,i* alsl 26 ,1g.9 ,.r.'+ l_:)j,_.Jl .-, . jj
Jl liil Jt i=3r"r, dryj*J :J. +rLJr ar-ir ora r- .;rpr 

"b 
py6ys715 mirabilis

i-.Jti.: iltt! t+-l c,)-r lJ+J r,,' !-:r 1o.fr .tLlJt rt;r Jrt L-.-Ul .J. e,l l\: jiLiill -,+1- 'r*L: ,"r t s ++-!yl LJI.., ,j_# * ',JSt jjlJ"h .Eyl++ll c.rt:r .
L-JAll .,rr pEsYLllt r-it:l ' o J",r !i*rt gcr ;;- .e-b * Jr r+J,s., G)iJr q'r
o-r--Ll r! riY;nJl UL ilr;l..r,ll il:l . 

o dr JJ,l ,I-*:.lt -Ftjll ;-S 3iE: c-q, .(rr)le I-'^IMIC ll # tA ;C-l;sjr)I3 ;l-;.)r t':, . J;j: ;s ,i.i. L:l.L
ir trt ,lrr: ,)l 6jl;l .,,i .rr ;_h s_r.(1 Jr_+) i/J* s_L-1000 ;.;isr

.iills-Jl ts)rll -l -il:l :-. ,+J ;f r:,.1f ,
4-l rii .'l Sc .:ll.9+i. lSJl ,ur.l.r Ljl J LJI.L &jLS tyj5ll rl -jrg:ll -,j;3 l.,1!

s:-r '(1) d:-+ .J-/at;erJsl* 32 .rll --,t -r jsri hro ;r .;-r ps ;a c.i!j c:;i+
t4- c:;t a+trl "l .orlij 

lsJl ,.il:t . Jl o! C- 4_tliJ.llJF)Sl ,u..-s -i., i.il-:t .,:t
0.5 , I ;l' i^.. ' irJ Lj-ttll .sllJllt 

J+L: i : $let*:AL _i _,2 .rJS_,. o...iil-ljSr,.Yl3 :C+.yl ;:t .. J IVIIC # *:t *+ ?^ts q;j: -*i: ;, _.f 7t2o3fi*
a-.sl rlj,i.)Sjl ,u..L: Lt- 19 :l . ./ I rio t.,tr: +;ii: -^: jl.,.i! j.:J Sl
Jl}-il dlojis L.ilrtl -,!!r.(1 .5.i,2 .J:_+) .rJr-dt & ): q..! . _[3'.yl :l . o

.%88.2 a*L.Jl iJ)jJl *:*.,6A :l -. -rl MIC #!-i; l40l .',1. t *Jt -r i-l;:;Ds it {.1*+, Rubio jAHr -jt .il
Cj'il erijl ,t-* ,* i.lC-ljSJloYlJ JHI*,.YI :l . J i-;[iJl 4i- j.J ;. *,jl {5LJ :3r..
.rl tl..:#xll 

"*'^L 
Li. Jil*Ll :,; iy;Jl o\ rrlr., I .rll :-+j)! ji,..r jrjtjsy,l;+ll

f!+sll :l-.-a"Jt .r-l H: .0=) % i,*jr3 JHI-ljS3.yl la;- :l:l-. -. ,) e L+l_,_
256 yg/ml d+ t MIC# t,l*.l a..J-lJl l.dj.rti. :yj,ll _a,_ l;g sli ic*tj*,jl.rt itii)Sll 

"u".Lr 
r-i,.r i*rrr -!Sl!t J+.Ll CJ .(3 .J++) 1000 prg i:l ;r JiSl *-ltL tlJt j$-r. e:U.5rl .trs j .#.ll ,rn dbli: d eil_l t'_,,;t _,1:: ;i rr-r.5, I pg/ml)

6.rL+j e t .Q .-ISJ) Ut;r!3 :l ' .tl MIC rr # d _d"'j*:l .J--- 2prglml .rJr
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2θυ′̀βノJJ/`′2型 与 凛 却 ′ル ‐

rL---.a,Jt i.......-ttiill *) jJl :l.rcl u/ e-lr Js-.11 LJr"-- -L', :dls 5 pg/ml J -tr-$l

E. coli lu, K. I -^ a-+f !r---! Yl i--E 4,1^j-l d,l+-J (2 JS,i) 4-"t^ C+J
,,r ttF)s!! LJ:..I-r Ltr l LJLL d4 €ll drY..,iFll o^ ""r 

(3) J1l+ lnauntoniuc 6u'

l{-l oll c! jJl ..x t$14 t 14}nl $-t'+ t- (2rl Jr:'J A. l-6-rYl-e ;sl-+')l $'-t" /
Vcdel ,#i I t it6.it---.L ;i+i)l i...jiif. I c&l+ ril '4JlJl 'jS- 

lJQr l-ll. I LrtL 4+L'1-6

qr--s e!-+$lJ qs) ct-..a li. coli 7A rlj.JiiD- J; r..p lgeu'i-l 
'la:ll 

a:icL'e

cili-;. CJ 4----tli :'., el:J3,.,i)Sl ,.1r:..U fi:J l+i'JE'r erjti'll ..r+-l! ,/ }fu

.!ar .(r3) .tiJ LruJl Ju.l:syql d.,L.92l o";+'t glril 6t:;Y eaJl 4;,'-e i[sYE$l

JL--.:. lnL LJtr LJIL a- lC +"+ -r- J "6lir 
lJ+il erj.)l ,jxl ;;'J"J- I i.:'l;"i/ 

'-1^

i.--Jti. ,j--L ; J+Jl 4-n" lJll &trJl a,' g..;.:ll aJ- l-rr i-l,p cl.,l';l &-dl dl.J 'L'
.l+tll i:,;JFll 6)jJl qi LJlrll

）
・

1045
き



‐ 卸 ル
“
‐ ″4回 卿 ´′ry7‐′嘲 り Jル ^″

…

´ ″ζ脚 脚
Ⅲ Ⅲvfじい ■し

～ シ 期 申 り″ノ

(0.5,1,2,5)μg/mlメ|力JこがLJ いゝ JとがL型
`ツ
11■ ｀

""Chvuhnic Acid L。

1^t cμ」▲』メ趨 |こ出 (1)JJ■―

Anroxycillirr / Clavulanic Acid

呻“̈
Anrpicillin / Clavulanic Acid (MiC)

A:1lpic‐

‖l ill

(MIC)
Clavul_

ａｎ

Ａｃ

.5! i;i.l c,r.,1,:r

-!.ESYE,I

5 l 5 2 l

:28 2 >:0()() !28 >10()()
l〕 C(li4 2 ゝ 10()() 2
:iCく ):i

li C(li

EC():i

測
一“
一７Ｕ

2 4 2 >l()()() 2 4 256 >:()()() ３２

一
３２

>:000
>1000

8 256 >1000
2 4 2 8 >|()()0 EC():i :OU

12U
i7U
2!ヽV

4 >:000 4 128 >1000 >:000 [i Coli
2 8 000 2 >1000 >1000 :i Co:i
2 4 256 2

li C(li
8 >!0()() >10()0 K.lhcurrtorri

iru256 256 > !000 512 512 >1000 K.l'ncunroni
ac8

>1()()() K.l'rtcttnrolti
ac4 >1000 >:()(〕 0 >:000 K.l'rrcurtrotti
ac2 128

K.l'rtcrrntorri
ac

128 >:000 >1000 K.l'ncunroni
ac

512 4 K.l'ttcurnoni ‐７Ｓ

　

一
３Ｗ

256
>:000

2

2 >1000 P Mirabi!is 8U
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2001 ,(8) rrrJl .12 rJyJl qJ'aJf*ll pJb;tJP

Clavulanic Acid Ail3rraUtsll o^b.Lr L+1 t s-hlill J''itjll eitjj :(2) ds+

gfu,P dfyl & (2-l) e.,^; Anroxicillin 6xl-l-;S3rYl rL2l'c

i-trst + c,lJe

Arnoxicillin
Clavulanic Acid

2-l

Amoxicillin ji.llsYl+ e;! i+::.tt c.)j*Jl

≧32/16 >16 Mg/ml /-iidl {-tij

128 000 a cθ′′ lU

16 > 000 a cθ′′ 3U

4 > 000 ι
`ο
′′ 6U

8 000 Eεο′′ 7U

4 > 000 E cο′′ l0u
8 000 二 εθ′j t2u
4 > 000 正lθο′′ 17U

4 512 E cθ′J 21U

8 >1000 K.Dneumoniae 4U

256 >1000 K.pneumoniae 6U

8 256 K.pneumoniae 8U

8 >1000 K.Dneumoniae 9S

8 128 K.Dncunutniac 1lS

8 >1000 K.pneumrtniae l6u
8 512 K.Dneuntoniae 17S

4 256 ′.IP7′″αわJ′ J.5 3W

4 >1000 P. mirabilis 8U

88.2 % %0 i*t,-Jl olY;*.ll iu,:

H.6% 1000/o LJULII dtj)jFjl i+,i
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4

Ln;alt /.-; ift.l 4Lf fu:S.Jt ,1a 6tj;t r,Z ?WlilJll d,JLA. C. Jt;lst sl ua.U,rr;hlt Jriii'
Wt-a.t cu*.Jt +b C*y .bWW rJiy

Clavnlanic Acid .L.,i"t s}ti,Jt -r;.i::r C1;..; :(3) iJs-+
(0.5, 1,2,5,) pd-l $*s piperacillin 

6. r+1j..
Piperacillin i Clavulanic Acid ri:。/ml、 Piperacillin

″夕VIヽ 11^‖ ■yメ |

シ嘲 り |

一
Ｄ ，

一 1 0.5

６″Ｄつ

一 256 1000 >

1000

>1000 Eo coli lU

０
０

つ

“

う
、
ノ 256 256 256 二 εο′′3U

つ

一 64 512 1000 >1000 二 εο′′6U
16 64 256 1000 >1000 二 εO′,7U
つ

一

０
０ 256 1000 >1000 二 εο′ノ10U

つ

¨ 64 256 1000 >1000 二εο′′12U
つ

“ 16 256 512 つ

一

´
Ｄ 二 εο′′17U

つ

一

０
０

つ

４

″
Ｄ 1000 >1000 二 εο′′21ヽ′

Ｏ
Ｏ 64 256 つ

一

″
Ｄ つ

一

′
Ｄ K.pneumoniae 4lJ

2_4~6
６″Ｄ

つ

一 512 1000 >1000 K.pneumoniae 6ll
64 64 256 256 256 1 κρ″″″οrli厖 8U

|

4 つ

一

う
、
プ 1000 1000 1 1000 t Kpnetmoniae 93

，

一

０
０ 512 512 512 1 κρ,7′ Z″ηO万ノα`HS16 64 256 1000 >1000 1 K.pneumoniae

l6u
4 64 つ

“

く
υ 512 512 i K.pttetmoniae l7S

，

一 4 256 256 256  1 P.′ ,7′′・αわ′′な3Ⅵア
つ

一

う
、
ツ 64 256 1000 >1000 1 P.P,7′′。αb〃,s8U
88.2 88.2 0 0 0   1 社 1、 1こvメIⅢ

%
H.6 H.6 100 100 面メ釧　

％

日Ｊも́
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2θθ′̀″ 」Jr`′ 2■J 与 工 J′ル ‐

こりi出J´ 総ゝ 』ψり国 |■脚
れ j」1孔炉"出

徴 ル,α 噺″
“
り岬 |メIL井

s+l$l Jtl,a4lr{-,
贅
井 小 ,出 ゲ訓16♪J平レe占

..91ft- sl'^u1' 7659 . oo '4..r+JJ3rtill3 
a,"l.'Jl &J+l i'i'l'r ' ':JU"'yl p.'!

.dlJll - rl&i.L.y.a.i1,.,,Jl ar.bll .pJtll i$ '61-dl egb fd *

i--.--a)till

o-s Diazinon oi+jl+lJl f JS=lr 'ltJl i'L-,,'^ll :'J-Jl d.,lJii;1l !*l-'p'.'^ll di"$

I s .5ll-ll c}3lrs. a-lJr Dii ,r^ Moina ffinis tl.,ll -la o'*lr!ll 4cJi3' 1t3Ji si a;i" q'

q\t! ../ eu:l, . i?.' cln^-- ui+,, SJrJr h6J tJilsill ol-s3^lt d .t";l r;.r^ll Jnj: cJ"Jr

s-c. o-! r+.t.Il h^ 0. -;$l.,1l Jit,J.-l. g"" =;t;'-Jletiil3 Li'*ll6,oJ tJt le.,ll l:a Ol'iJ

J+.JJ. -irsi[,Jy!l e3r;tl ../ lJb'5il ++^11 l.leJ ;fr C c,x'+ ci-i':-ll r+-r 4+ii^ll crl-l:'ll

d,..--.J " I ''tll+.rllS3 eliJl i:lY:o",9 UlJu'I f+.,/ -'+i: t*ff f*l tt'-*tt U,.FI6i
.6bYl .:Yt-

AlIS'I'RC'I'
The present study clealing with eflects ol chronic toxicity of diazinon

insecticide in biology if (UoinZ affinis) a species belong to cladocera order

Uy ,,uay its life ta6ies. The chrolic effeits of the insecticide was also

loticed i1the reproductive paralleters of this species, a clear weakness was

noticed i1 l'enalc ability to eggs and youngs production, this was evidept

frorn the nunbcr and volum"- of tlr" producte{ broods, whereas, 1o effect

was noticed on the first day of reproduciion. Besides, an effect was recorded

in animal volume, mean longevity and moulting'

4-.Jirlll

p.l*lt oA')g.-a--* J$li l.6Jl .+ Chronic toxicity aj^-p]l a.'"ll ._i-)'n

diJl--iil ,lr (') . sublcthal a!- J*e ei lcthal al* o-F $r +!rt &P;r' cD[i

ヽ
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“
崚ヵノJ′脚 ■」イルリコ″御

をに′

“
"Ⅲノ
■″

`L鼻
´りLJり い Ⅵふ JJJ」国 ハ IJ`υぃ Ⅵ J分 ♂ 螂 Lメ |口 |

“
Itt υい Ⅵナ

1井
ひ・
Lμl prObnged expOswe繁 l、鼻 Jメ画 ´ 3■

許 ´
■・ ∴‖井 釧 贔 ぃ 伊 ChdOcera← __|メ 1` r興 ■ 国 とい

|

い LJ Life spanぃぃるJ■ )』 』ЬJ Ecotoxicological testing=り |・メ」|
0_角jt―→|」|ヽ ,,^1ムLシ dl山|メblムロ|リュ 1`_l JJL`(8)ヴ

ジ1ビlLメ国 J●Lメ』 6≒=」 |

い-6絆≦4■iこメI LfKl]ν ttη
“
おこメ|メ ψり1な丼 ンと」♂

`メ

出|
1,^1_‖ 出二 →ッ|」中 ♂ 。υJさ

"ゝ
轟 `6)d曜狛 1、 .¨ Ll.1二 ●メ 、さLOIヽ ul

。(1)出メ1許 、分 理=・υ曝い

二」|ごい JJコ |

1とリシ r」 dl…VI"1分|シ 甲りヽ口|♂ e｀ミ・ -lν q′″なこメIJ井 ´
Lメ

(りJ団|ン型」|)ンdl,日1が ミヽ1…LL、ぃj6JJさξこじjき」L・】年1メ3メ |

■‐ 6"Je25 3」♪ υヽう́ Lリメlt｀臨ヽ `中|ヽ
Llか rt許 い■ぼ″じj

■t二 |メdl甲」L口 |・ |♪ヽメ i.Lり |も即 ぃL単Jjど F)二 年 L12J.J出 LL 12

メ メlfi3史jり』≒コLシ 1ス ,メ ぃ■勢 』さJ(L■ 24」")υLゝ
1=メ |

43)_亀川ナ̂ ‐Jノμハ60メェコ |1早 〕メ |ご押 |一 』iJ%60
1に くりLり16メ_■LIメ|シ 3■´_ひ

～
メ 漁■串 メ ハム

7-10×
6」
7-10x

‥ ″ 9 ctt ψ」‐ ヽ いぅもりL´ ■ ,J分 が ,■U弁 3,ニ ン 祖
"亀
増

`≒脚 lc■J口|ヽ L‖ Llミ 1ぃ 二1ど ノ■L7-10× 4メ鼻脚 |コ |」ト
ら共」 11‐メ中メ≦区.ノ静

7-10× 6メメごメiこ」ぉ りこ虫 メ 濤
ぃ“ユ29渉)ヴ井 ヽいjもJL♂♂h,い さメ 13メ‐ こ」分 6じμ _タ
=J井」|ヽりさ・Lyl―国|´ 山1」lげ卜Lこ lヽJ｀J｀ L]準 シュ 1+ン醸 1.t411

:―
♂
L`亀 lυ」い ,●り |げ越 J Jlヽ ^‖ め■ 滲 り■井 」 IJヨ |こ卜 ■3,Lり lJ

Life Tables 6L由 」JI与-1

:[11.LJ JJュ JI♂ 6oJメ |●LJ工 |ダ ミヽ1い らい」IJ」■ riメ

dx qx Lx Tx ex

eり メ` 1:X

IxX
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2″′̀βノユJ`′2■副

llcprotluctive4;.,;ilsll di F3,"ll c-'i ' ll'il o-i^ll uurtl /"Ea-Ji-2
Paramcters

4,,e.-!l- r :rJ o--JSlt g: +Jt5 i-u- Js ,J i+5iJl .[iJl src i-l.p 1 '":-

.Lj,:,,1.1 All,t! tJt)l 3jrJ- 
13 i:-:Jl ,.+- !-;'3 ''-'ti':J s' 'L-ji'3 i'jiJl -lUJlj

.drUf t*.1- 
c,9 r*l ar.vlt u'bJ'jll Jciii LlJl - 3

r < (l0r) ,rlS: -. 
1o ,ii tc+- a-ro dr.ir q+c -x'l-rsJ' 3ts:-L tJrtll ,J+

.cUrl. I c!-. .,! ++tl .rFt ,,1,riL.r-.,"

.CJ-*,YI rre 'h-Ji.. (J.i +i'lt O'i.ll o:Jijll Jiii a'JJr -4

.L".:. Yl g:l-.-Yl geuil 4r-, eipl ir '.-" u !U-'l eilJl ' 
L---------+!': r:

,-;rL ollrll 1L*:L.. )lOnc Way Analysis of Variance (ANOVA)

.LSDJi-)l €rlJl dJill l!+

;-Ji'Li.llr egiEill

i 'rF L-.:.1'J I M.cffinis g r,lr :l>! aLrJ" I c)31'r e-l;6'iEi du+ti ril

". J+-Jl i,-----c..+- ,.rf .(lJr.+) ; J+Jl ac "'+-;,' i;r'6 i-i):;.f OJi:jL-lJl ++ i--:"

,r3-l I 1.3 .!-r -d! +l+ d lrlt" ll;Jl gr rJl- ..rtSl r'9 16 \F! t<ilr- ;--:r.l '"'t-<t

r ' rr-rr (-6-.,p:lLr g..-refr rajb J+l .)ii -iy+ 
-' lO ' 4 -!s-il i-:JJl 1.cr':ll u

u.--.c at....J 7 ,3-.,1+ +i J,-l 9 d k,l+'t-1-e'r io3''aJl 'rA dJXl ril '(2) cJ3t+ 
"s 

t"S3

c{r3ll i-h- ol9 -. J+Jl \c a,^+- * L:uijl '.lrJ C:' .'}s Jcli L"s l}+J o-J'+-

.iLs.l" I ;JJr ,.r. ef J j3;Il os i+

与 ユ 劇 ′ル ‐

も工なンさ´'いⅥ
工:IX   ｀

■_"社ンがひ●い」|｀ ｀́:dx
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i--r +lt .1,--n d,Lsi e+- si i;i: "li -F/+ 
-' l0 ' 6 -rs-.,,tL+-).lt t"t

';r---!r gji J.u J+- t s 6 t+Jt i- r.+- ..r. pU 9 ti-J+r olr t r'+l # re'l+' ;.ll
6 d 4- j.Jl ss 
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.\--,j,1 ls t ;lS ; e1-.fulJlt +:-(tr'tl",i; -Fly .i -,,4I ' 
(r) Jiill J-j'Jl ji6'JP i;JUj
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ABSTRACT
This research Vヽas conducted in Glass house to study the effect of
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The results shoヽ ved a signiflcant differences in seed gerrnination, plant
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2θθ′̀の JLP/`′ 2″
Jヽリ 与 五 J′ル ‐

QuerCetinこリー」ひ“
Fkplavonol glycoside C」 くヽ́ cr上 ム」^L161り」・1井 1

■■J t43`(Simmain,1989)Kaempferovol glyCoside伊 礼

“

山い ,glycoside

●l KメIJ二
"｀
わ `(PHCe et」 ,1987)1 

闘 ^L‖ 由Lい ひ ぃ ,日 1山厖 ン

P‐ げ」IJメ ♂ lJ Vanillic,Ferulic神メロlし脚‐ニツ|ぃ 。工 Jl(共墨 ■
lゃメメ刈 1

脚 |じLlユJJ`Phydroxy benzoic.“メlJり |ヽ。υJ■ |ゝJ hydroxy benzaldehyde

t_|ヽメリ1出|メ1 1メLcコ|こ上≦り」1ひ ゃ〕』こLI JIザ さタ エ凸いメ |トツひメ |

41ハ
`:ェ
ゝ腱 り .メ蝉 1脚 |も 全ヽj」lfゆ 工ごメ lJ国IJ渉 =J単 L Ⅲ

l九1

■■ |ゝン1-Ⅵ t二‐二刊尋ヽ Jり 1山いメ|シ や」|ユ 1パこ(Rice,1984)

J」 1`で
ン
´ナ率 Jご鈍 静 Jメ|。■ も」」 IJ≦メ IJ■|ゃ典 メlJ凸1やメメ:刈IJ

(Wdkr&ナ≦もLく .(ChOu,1993)と■‐」|ム」」|ひ メヽIL■ t4・ ぽJl

メ1■ J3=≒ L」出1ム  1ス |`ご|メl・叩ψメ 1じ1」I J JI Nowacki,1975)

1_、 ■ム山ぃ ノ ♂ 」 J■ 壌 光 ■ Jメ
どヽヽ1●Lり|メ エ ■|いJ4即 |■,j国い

日  く`ン こ
1 lJ」 I Cbし |ヽ]こ■ご饉 週 |夕二 ■ JJ口1´ ,ヽ11^、 ,1、 Ⅲヽ16ジメ 山い■ 夕J

l.1+straw■ 1・ 6ⅢⅢ )jメ|こlatぬ し |」 Tamak(1993)、 J菫
.製 ‐

■ メ lJ｀ 」 ■ 日い 」 IJ増墨 |■Lい メ ♂ 3さ jゝ JI`Jり ´ (StubЫe■

J Chou&Lin(1976)、りt■・ど口」l発|り♪|ヨ“J■国
|めメ|も全い)出さJ

岬 夕 週 lj jり1出Lい メ ♂ メ J井 I Jlf。メ ■メ |い よ 週 ljメ リ JI」
よ ^]

・ヽメ1出 」 」ヽ」|

トーや」|」1社|』lJよムメロ1■｀ヽ]■ltJ■1、lJ♂ ■)ふ lゞ。メリエ

け LIム く`(ヽ
より 出甲 |い 山ヒ́:J“dlも“メ

、ど曇
こ
=ニ
メ ♂
|｀螂 lリ ム事]υ」 ふり |

凸い メ1静 出` ―]こ |夕」IJ■ぃ4ヽ5♂1」≦」
…

1凸甲l■1ヽlJ

評 `Llヽ
]饉l tJ■ ゝ |ぃ鯛 工 lゝ J`(Rice,1984)福 い ぃらリジ響 尋 押ヽ ヽ

1

ごニム Lヽ ]ヽ■ 1ヽ Jこ中■)｀｀ゞ131`3‖ .ヽム劇 ^L‖ ■|よ ^｀ 尋|メ蝉|●|メ』い→いユ1

与_→ ,Yadahalli&Paul(1974)υ LI〔
卜ヽヽ
`」
1型 よ口 I JIΔ月 工 山り |こLJ

(1999)‐一
“

メさL`・
ヽヽ ]ヽごL≦ 力 ・lLミ‖出 J`■ゝ ヽ■国 |こL」 ひ J手

シ ■|・ ハ fじコ
1リ
ュ丼」
|,メ 」串|のメIJ υコ lJユ,こL夕 |♂

`aヽ

j JJ‐
―

3も ヽ ハ い 墨 J%2■ Ⅲ 社 |」|●国 民^甲 |ど
ふ J♂ |～メ |ひ Lメ エ 枷 |
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Triticum durum iL:'Jr ;- -iE*y J*irJ JJr, or,it ,ri utJ, iitn .rarrrt iii
g"M l'* lata gfu

6l;l,tll dll 6lJJl C .#:t c*,-r-!l-r J,srJjsll 6 &r- ..t' a.t+j e clll dilJi $J ClLl
.e.t.l.rJl ,_ili. I 4+l+-l qJ (JJtr.rlsr.r, !*.1

ij.iiJ a-EjsJl LiU-l 
"u.-rl 

cJ:LiIl gr.ii-)1 qf UlJll dJLil:* ij|;t J*iij (l) .l::+

(‐ J」J

ヘ

CFlt ii-lt
%:g!j

(～→こり|こL」 コ島ゝ| 、JLヽ |

tr+-t8 I *t6 こ,ぃ14 こ夕=12
94 190 16.8 124 Ll^■ hこ lJミ _亀Ll%1

も́
94 22.7 200 14.3 ユ 1´ L]●1よ _■Ll%3
つ

一

０
フ 155 H.8 74 ■出

“

メ
‘
υ 147 亀じ口 |ヽメ

92.5 19.1 2075 12.45 神 り =JI三井
80 20.0 17.4 13.6 90 LI^出 IJよ 亀LI%||

Ll^日 |も |メミ 亀Ll%31 μ
86 239 207 14.2

16.8 L畦 jヽ
86 17.3 166 亀り|コ |、メ

845 1975 17.87 13.6 877 ユニ|ま 』三 井
92 18.0 140 10.3 7.1

協鵠釧 Lリメ94 20.2 15.9 12.5 80
０
フ 172 130 9.7

168 つ

一 9.4

902 18.05 13.92 10.47 7.1 Pり J ち:^〕 上=メ
90 !96 13' itl .t rt 3r;rr . iit-:tolol I

L出 |こに ■日 %31脚 |ン

L畦 メヽ
|

亀じL」 |、j

，

″ 24.5 184 140 9.7

184 163 130 76

17.5 156 125

89 2000 16.97 ユ ||卜
“
al三井

89 19.15 16.45
つ

¨ コ 」」|」 よ _コ贔 |%l

三 井

■1‐ツ|

95 22.82 18.75 13.7 90 Ll´ LHこlJ・ _もしl%3

17.80 1540 12.0 75

亀じ口 1ヽメ
|

86.75 17.15 1492 H6 7.2

l.7 16 i'u-)J %5 -;JL- -:e.;.i
2.6 1.9 3ij'-;)J 7o5 .; n*" sr ..-i.i
43 つ

一

，

一 2.0 6)_L」 |×二 :^加 %55■_。ェ
r・
」・1
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2θθルの J」り̀′2'た J 与 二 J′ル ‐

ij^:-ill a!.ll ,-ilj-l ,Ja+J ..3El+ijl J"i,..,t' a.tlJjl drl,ilii a-iL:l iii (2) J:+

(tlυ」1酔 L,60_)
Lり |こうメI

●ソ

′́ びメ |

`L

jlJl ;;il

oJ+lJ

. -:Jl

6U./P

ッコ|」井

(詢

J」 1と |ムJ

(鋤

亀Lら ゴヽ| 」ュ‐ヽ|

0.29 0.68 29.5 19.0 枷 上〕」 ‖ミ̂亀1“1%1

4=ゝ l,

|

0.32
＾
Ｖ 30.8 22.8 4J二」|●lJミ ^」二|%3

0.26 058 28.2 17.8 」」らヽ j

0.25 0.52 27.0 169 亀り|コ|ヽj

0.28 0.65 2887 19.12 祇 |り ま』 三 井
|

029 0.72 30.0 20.0 ユ 1^LI」 ま■‐■LI%1

距
|

|

034 0.88 32.2 239 葛 ユ]● 1よt^ ユヽ 1%3

027 062 295 桂‐」とヽ メ

028 057 291 亀」出1～メ

0.29 069 302 19.75 出 `: ^]1、`井

028 065 292 18.0 秘 」口|_lよ ‐亀LI%1

けじ||030 0.75 30,0 20.0 i-L'$-Lll 6Lili- ii'-bl %3

026 0.58 288 17.2 LI」Lヽメ

0.24 0.52 285 ‘
υ 亀じ口 |ヽメ

0.27 0.62 29.12 18.05 p-;,.1 -ilJl J"-;:'

0.30 0.71 19.6 Ll^Lm」訊t^磐ユ |%1
|

3だ|||…

|

|

0.35 092 32.5 24.5 iJ.l .r \1 latiLr iit-:17o3

028 0.62 30.4 18.4 社|」Lヽメ

1 026 0.58 302 亀じ口 |ヽメ

0.29 0.70 30.9 20.00 、」 ‐ol→」  | F -j-iJl la-Ji"

029 069 29.9 19.15 ユ |^ゝヽ出1訊 ミ̂ミュ 1%1

三 井

もハ |

032 085 22.85 壱|^ゝJ61訊 t^心 |ュl%3

026 0.60 2922 17.80 tL‐ _ヽメ

025 0.54 285 17.12 亀じ口 |ヽメ

005 0.06 24 i'i-)l o/oJ -;.f- .s. j.I

1 004 0.08 2.6 sGli)J o/oJ 3i-^ & l.i.

009
つ
４ .i)-Ul x-ilji)il o/o5 .;fu s a'i.

(亀
1ス|●J■ ■メ)亀り|コ1■メ・
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rr′′′θ
“
″励″
“
″ ノムヽ ″́ ごし y′」し,戸ノ6υ♂名′́・ ″4地ノ6′どた̂″ μ́

´□ ‐ 一
～

ハ    

“

」 め り |ひ び JメIJ ttJυメ |ご卜 ♂ LtALll J dt^亀 LIメ L(3)Jり、
ユt,tミ miユ :ヽ ]■LI

げ国|●うメ|

%
め ,り,巡」|

(・■+1)が |

+ J+r-,r.s |」メリリJК こゝ |」己 | し■二‐YI

8.25 12.74 5.18 7.56 ill I ll .alirr . ijL:l%l

4=、 |,
1 1 14.46 594 8.52

7.32801 11.60 428 仏畦 り
|

亀」ヒ」|～ 11
7.81 l149 4.25 7.24

883 12.57 491 766 」 ,ま ^n三井
812 11.68 475 7.16 illJjt .:ritr. ijr-:r %l

lL`
10.93 13.22 5.00 822 ■1^LHこ lrt_■し |%3

7.82 11.67 4.55 7.12 ■L嵯 り

■ ,国1亀
`

7.25 11.86 4.52 7.11

853 1210 4.70 7.40 -Li ;r rt 1_;.
9.50 10 5.32 1 778 仏1^Llこば、 モLI%1

41」国l二lJミ 亀_1%3
げ ジ rl

11.68 14.38 6.00 838
8.84 12.87 1 5.26 7.61 ■L出

_ヽメ

=じL口l～メ
8.5 1 12.72 1 5.15 775
e.63 | r:.zo 5.43 7.83

10 I r:.0+ 5.52 8.12 illJlt it;t:.4jut%l
11.87 15.22 6.22 900 i.tl .Lll .itili- ii'r:loloj I

脚
1_

935 13.10 5.25 7.85 EL□・ メヽ

し,し」1亀

`

812 12.95 5.13 782
988 1372 5.53 819 国 |

9.01 | tz.tz 5.19 765 ilr .Ltt 3l;ri . iii;l7o I

11.43 1432 567 853 Ll^Ll● l:1ミ ■_l%3 三 井

亀Lヽ 1

850 12.31 4.83 7.47 二二.Lハユ.ム

792 1225 4.76 7.43
,|コ |

077 0.78 064 075 ご :靭 %53‐ 二 」.1
087 086 078 0.85 こ[L塊 %5J_立 .こ 1

1.12 121 092 1.0 J響 |×こL加 %5J_上
・
.L.1
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2θθ′̀〃 」JJ/`′ 2,た J 毎 工 J′ル ‐
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2θθf`βノJJ'`12■J 与 出 J′ル ‐

oti4ll str-Jiiy glil si 4Il+.,,i s+rti '''l,Ui;)l3l +Ji" JStl

r jlsj. oSr eUl , ; 6JAi$ rp sJe . s+l$ J1,,,. il;t .,

,.rJc 0r,,r 0t+13

c!l/ .rlu+,L-.yaii.".Jl L.lCl ,fJttJl irS,iqe.$ pJe fd*

ABSTRACT
The effect of chronic exposure of glyphosate herbicide in the

biology of an cladocerans species Simocephalus vetulus was studied' The

stud/iealt with the life cycle of this species and to what extent it affected

when exposed chronically to the glyphosate herbicide by means of studying

life tables which pointed the decreasing of the expected life from the

exposed individuals. Some reproductive parameters whe19 also studied and

indicate an decreasing and rveakness in reproductive ability w'hich leads to

lower productivity of .ggt, youngs and number and volume of broods'

Moreover the animal uolutne, living ratios and molting were also affected;

all above parameters reflects the higher risk of glyphosate herbicide in the

biology of SimocePhalus vetulus.

Latslt

rJlq--dl *s,4ilf ,',: ,F)Sll # oj.-;^Jl :;-Jt cti"ill i.-l-,;: ''''ill ir^:+

cladocera !,l-"ljll "a-c.F i-c ."+- ,-J1 .r'+ +!1 simocephalus vetulus g;sxl

dr- tJ-Jl elr;-,j:,J ++ll .x-,Jl ..r-,Jr ;- U o*tr: kr' -,-i* 6:c, '''-t\l '']--i,l

iy c):- u+ d"liijl cJo.o. \+,t ..r. ils dl Life tables ;l;sJl *Jjl:- i*l;: gDlj'

.:lji3rll ,j dr-JJl cr-rdf -1$l: 
i.-l-,;: ''''i\1 '*'X lJ rig.:Jr,all :l;'i)J;l;'Jl

,-:- i.;st-!Yl d . i-.' -t !-ilsill **lill ,.+ -irr;3 
",;,l-i-s:l 

J q.:'r L-d il t:Jl +jtSltt

# !& irl" U *+' l*J ctl .+-l-r .l-o:,rca eiU.:.Jl -+-J a-ij.ll Jl-i$ll: crJSI e+P

-t-3i. J;.tJ.+;:U','i'" lJ 'gdl lra eq ..r)r'."-l 'J:tlt u!'+ '!'o'll tJlJ*rll i+.
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2θθI`の J`r24ロ し 出 J′ル ‐
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(X-X*r) #3LJr d,# ,L,.. !l -::c : L*,100 * d* / I* = 9x f-lL+-l d''SJl rJ:''' : q*

L, (X-X*r) = (I* * I**) l2
1+!i3-*ll 'oL-dslJ i.;F.ll : €*,I L* t'-i+-r ;*I=-r J:.'cxl c!'Yl ::c f.r+' : Tx

.ex=Tx/Ix

L;:fsl c,lJ.i3.ll + .*3ij)lsJl ++..J Cri'l olJrill +. E Lll

LF-F*ill .:' J oJSll gr+Jl3 ii:- # o.e 
i-:i.tt 

-,18 -ll ':'tc :L''r. J LI'i3

eL:if .t ;) jlsll d3[l pCl +r-il ij.-bsll r+- !--r-r :s l-3i^3 -.lti-'.oll3

,(Lr+x i:.-a- rJrl

一
、

ｄ
ｘ
一

ｋ

一

Ｘ

一
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刈 ‐ メ

"崎
″ロル 争             ・

J脚 ‐´卿 J袖J
メLυりい`″ "丼

J…,"脚 もヽコЩ 」熱 脚 J
.Mean Longevl,.印 」ヽ一び

Ⅲ̂ヽ‖

こ` Nl l二 L‐´‐』.出輸」.
Ⅲ エ ロ  、い |●丼 lJ`JIコ |,.口|め■ ,い,J」 lメ越 6ゴL漁 J

・■ ヽいり■押 |メどうJ」Jなメ |

Jコ|ど墜

“

ユメ≦」ぃヽ‐ 出リメo分,亀メ リ1⌒ |ごコ|ュ墜 ,́
.(LSDルニ討 |ザタ』

`メ

|“ユ `´
ヽ
`ヽ

L玉 ,メlυ上自 JNち (ANOVA)ヴ い ヽ

祖 国 J。国

。‐ J`S―ツο″″ぉこ,』 6-11 ・ ,バト」6ドlJり、え_り。シ♂ l

6υ J・
― ♂

」|・り lJl■ 工 J」」IJ‐ J,L,22Jぃ ぃ ぅリダ
.´ 3・St´ コ |

出 L`dコ メ|」
ヽ ‐̂Ч

「

二る●り IJ tt L夕 16も、 |`ぃ 1ざメ 」 ‐ヽ̂ ユ‐ エメ ●ヽ |

|｀ AJ― |ひ t増 ユ _コ `J日 ・(lJりヽ )ヽ L■ |」二Jo,■ りヽ リユ

。ヽ A`・ 3^gュ |_“ ,ュ|ら 」ヽIJり｀ ●L`・い・勇 週 |‐ )メ γ.L064メ メ こメ
|

JI^く F井→ 124。JIし,」L二|工 も、ぃ」|ごメ Jヽ ‐̂ JJ L夕 21.1甲 → ら,Jo tc,4→
“
』

ご_lt増
"メ
ェリ̀(2Jり、)もい |もυダン__J」|二1■ |■ 日手JI J‐

｀
`。 こ3J Iゝ らい。υり|´ メ エ1ヽ JJいい凄響 1メ ンメノだL096メリ
ご
j」L J YIいⅢい ´ 出 』ヽひ りL,21ξ ぃぃ るメ t押 1.ゝ

`国
1 ^く もヽ■J16υダ ン ♂メ

leJI■ 1■ 工 d」」IJ_JJ.,H5JI“ 劇 」3い |

/.¨だL064´ メ JLメ J66りり』 ｀い JI」,。コ ¨ 1■11♂IJり|工 J

ひLちい |ごメ硼 ‐ J‐ |」

“

し l`J`いIJ」、 LIプ JttJ I J,→ メ
リ llr″ Jα″ α Jプ助 レα ψ ″お こ

|♪」
`い
IJ」■ も lυ。工

い)事
リリ |よ・ メ L

こ
|"」Ⅵ 。工

“

メ ふ ご
うい |♂メ 硼 L´ LLIム ヽ 工 物 ル ね ″q“α

.Heavy Metals槌lυJコ|シ メ |メ
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2θθI`の J`f24ロ し出 J′ル ‐

cr- r.r+f S.vetulus tr.,U q-lsfr c,l;s!l ,J irll ++ll i-L "rre 
L1;s ui

d ,".rtt i u*^- 89 r,,ls a;L+Jl oLt - .J a+ii"ll JU.-ll .u'J 13,^+' .Jtl Ol (1) dsill

l?JL0.64 -r+S; ,r-i Ll ci*.:LJl aj.:sll d ,-,i-,rt i*,.- 30 rJlS oU.:13 is- liJl ,.i^:sll

:--t:sll ,,+ OK .l.::i3 i;:i.- 91 gLl-, Jl)l a;.r.rf of OtS Jli.-ll eJ+ ,JJct Ot" :J

a--i,-bsJl .rs -1r;,-lJ eJ + ,-J'l cls -Fl /+ 0.96 :s; .d-r i;*.- 41 al+l i*:lJl

l1-A &l-jl e)-gf gi iJi,.- 25 6flt ir.:l;ll 'r" 'tl ,r.i .E:13 i-u'- 86 6!-r r+f:lf

r6tt+Jl ae:.+^t fuJE .,l3Yl ai.:sJl e+- ,J ;:!-,1 a; e Jrl l* 0.64 -$-lJ 3r.,tt

h-r Ll-i. Ol (aj.:s d3l f+-.. sJ .Jljj;,l 4-io e .ii -il / + 0'96 $;il .r-".,tt U

M. 7Al Fecundity i, ..o:. 9l l3JAsY ,',i- .(9)4:cLo=: r+ ..J+ i }=i ',i-.ll 
J',3jrJl

S- crl;-,::Jl \ ii' U t l+ 0.01 iS, \i-J,l :je )='E dr:l'rjl is macrocopa

fJF-:ll 4Jr-a.4-J+EjX lJa& i;i: -U.rf rJ .i $+Jl io3,.;-1 fu-1tL methoprene

r4--+ll: Jli,-ll ::'J 13,.+. &r al (4) J-9-+ c.l^ -l+:'"J' .'''J''.P,)SI ::+l .xrJt

i.e."+.ll o! ol::lj jl /+ 0.64 jSJ:l a;-r-]l 4eJ+J q!;;t+Jl i'c n"+' ,.J JIS

gl g.o 
(l)*l .JSi l- 4r r^r,",1..jr)SJl'Jt^l J-iAl lu., .>J /+ 0.96 jS-$ a-:j"ll

s-i ,:UYl !\8.,Jc -il drF 4J+li,i)l q'i it .:','i 'r;;Jl l:{ D.magna gdl d+-F'
(8) D.carinam tf)) !n dl aJiS a.cjr;. .rr ;il Endosulfan ri+. dJl l-S '!r++ll e-J
a:l;-,; glj ir--fx)l JJii ,.+,- 4l'6ll J.-t ll i -ts1'rJ S.exispenosas grJl J-iJ'i .JlJ

.,b+f.;ti clls . (6)a-s-ll ji-,oJl-9 Lr"J$l rro d ;Sl L,l.-ir 4jo e -,'-lsJl -S-r
: ,i[ir)l ; Lr.a:l ,,',..L, l4 ;:^l Pyriproxyfan olr,,i-ll ';"'J S.carinata 7gil

. (z)0496 :,.,,,

i.:Jr-ll aeJr"+-ll3 ".J,tlJl i.c o +- os ot:.;"ll r'r l*3i' Ul (5) .J:l+ o#-,

,',L-J Si -il /+ 0.64 5; o-i Ll :;' - 3.7 6l+: i*r-r" ils J.ll /rrt 0.96 jrsJl

.5lr a-;Jl ,Ui U !9il.; ,.+"6X1 o.rAj ijrias, 4.5 cr-Li '''j- 6E*:"1 ::c l-3Lo .J atU

f- +- L ''-i. l-l .ai^.Jl lJi,-hll '.1!j e :l:;1 rlli':'rJl ::c !*-5i^ 6rt ;t 
(l0)eLt,S,

gdl ce-r, rit !-,l- lra, r+Jl -ts-i;':!; a J"+Jl ec'jr;' {..jtr ti'i-rl rii:j':sll

. jf l D.magna Alil .24)n r i. ,s\ tSJ.(8)Endosulfan:-;vl D.carinata
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′り `抑 こJJ7ムたた ♂″劃 ‐碑刈 ― メ
与多■詢′

`〆

メコノ■
“
4辱“

F,_JI●L≦Jどぃ …Jじ光盤|ミロ 。ムメ |メ晦 ドぴ響 |こLy Jず洲 eJI。
(15)。
聾 典 |』

1 ヽ
`Jど、J学 メ |げ 日`』J6共 国 1社,ぃ Jコ lこLY J夕|IJIメ ぃ 国 |

こ
1 lJい
・ jげ二 Fenoxycarbヽ ・lAメ勇 ←」J°

°
` 年、 Jンロメ ごLぼ 諄

● |ヽ  ぃJiメ1 lL ヽ、 ド 1 ^く の 商 留 αこ卜 」 lり‐ ´ 弓 岬 tスヽJ」

・
σ
ヒ,Jげ」Jり l`｀ スヽ 1こLIぃぅ♂ 4‐nonylphenol,MethOxych10r,DDT

‐ メ l´ン 」 16メ ■ J脚IL井 ♂ 出 .国|´LⅥ (4)JJ■ 碑 J
が J」脚 L井 JJル 1・ 95凄J6ュコIL丼」 が J」脚 L井 許 IJムゝJ
´
1ヽ あL“|し 」 Cc聾 メ メ 16`し j J fi.■ 1・ 86凄 Jメ /F出 0。96メ メ ェ

こメ 」脚 lL井 Jぃ 0位ヽ J許 り1井iLぼ

“

1ゝJ JJtt J脚IL井
1^く i t,■1´口 1ひ メリ .」メ1山メ エ ぁ LJ→ υ■員 Sαむ θηοs2/S
Carbaryl凸J■υ国|ヽ・・Alに●メ ニュ九 事ヽ|」|ド‐●|(ン

(13)メ|♪Lムロlυ。ぼ ぃ J

oい 」ヽ 一J′… (ヽ4Jハ),邸10Lひ iメ■コ1叩 Jご国|・メ i区 。
おメ リ´脚_L夕 12J13♂|“ム |り 1り 15.8凄 6メコlt,
出 Sαゆ θηοS″Sと ,」|●い JL ｀い J.♂|メ|“■ メ /F出 0,96J O。 64
｀い̂シメ/諄L15メメひD.“αg″αこメl.、 」区 `“ヒ1,a‖ ´国 ´メ、

.(11)ご基

“

lェ Atrazine甲L3yl

もJL二 ■ Sναι′′ぉ こメ 相 」|●L)“yl。ェ 上ぃ井 ♂ だい るヽ j【
・lLヽメ

。X二 IJ 6共口ILP♂ ご魅
18.3ごお |ヽ」 Ltt J」

滲 重 伊メ |´メ |

』  …夕 。メさL夢り 4■手」・ゝJ`(6 JJ→ こh18。9凄Jメ /1島 0。64、ゝ ひ
ParathiOn■ |ン」出 |ヽ  、、̂ン メ |メ D.“ agnα こメ |´リメ リ押 【

卜
1'ヽ

`(16)も
らLJ

即 ■Lゝ 】 lL∴ ^|メL二、【`ヽヽ (18)Llυぅ辞二しぃ|ヽ|`■L)‐y13ェ ♂ らヽ j
′― 出t占L♂ |●|メメ loい oL I」 .D.″ cg″αこメぃ Endosulfan oLJ瑠 1

凸Ⅲ藁 J≒YJごメ 1凸 L」■

`i JI凸

ニク五Lり|ヽ・・Aご1_メL」|り
'3,`ム

ヽ̂
Δ I凸|ム

“
こり
1`羹 メ ■YL´ げ L」 宙 ヽい LL6ェ J(3‖ヽメ |メタ 許 ヴ分 メ タ
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X dx ｑ
ｘ
．

Lx Tx ex

10 0 0 10 158 15.8

2 10 0 0 10 148 14.8

り
つ 10 0 0 10 138 13.8

4 10 0 0 10 128 12.8

5 10 0 0 10 118 11:8

6 10 0 0 10 108 10.8

7 10 0 0 10
０
０
（
ン 9。 8

０
０ 10 0 0 9.5 88 9.2

9 9 1 0.11 8.5 78.5 9.2

10
０
０ 1 0.12 7.5 70 9.3

7 1 0.14 7 62.5 8.9

12 7 0 0 7 55.5 7.9

り
， 7 0 0 7 48.5 6.9

14 7 0 0 7 41.5 5,91

く
リ 7 0 0 6.5 34.5 5.31

16 6 1 0.16 5.5 28 5.09

17 5 1 0.2 5 22.5 4.51

18 5 0 0
く
υ 17.5 3.5

19 5 0 0
く
υ 12.5 2.5

20 5 0 0 5 7.5 1.5

21 5 0 0 2.5 2.5 1

22 0 5

2θθf`の脚 `f24コ 与 二 J′ル ‐

S.vetulus eyll l;&+.lt 4c i"+-J als} L!-rr' : (1) J-F+
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′り Ⅲ月を/J7ゴう■ ♂ゲ卸

…
Ⅲ メ

"噺
″卸 "ル し

‐ い J巧午=LO。
64メリ 。ぉり"』 Sソθ″′暦 こJ出 6し」I JJ■ :(2)麟

…
勇Xl

X Ix dx qx Lx Tx ex

1 10 0 0 10 124 12.4

2 10 0 0 10 114 11.4

＾
Ｄ 10 0 〈

Ｕ 10 104 10.4

4 10 0 0 10 94 9。4

5 10 0 0 10 84 8.4

6 10 0 0 9.5 74 7.7

7 9 1 0.11
０
０ 64.5 8.06

０
０ 7 2 0.28 7 56.5 8.07

9 7 0 0 7 49.5 7.07

10 7 0 0 7 42.5 6.07

11 7 0 0 6.5 35.5 5.4

12 6 1 0.16 6 29 4.8

う
０ 6 0 0 6 23 3.8

14 6 0 0 4.5 17 3.7

15
つ
つ

う
、
フ 1

う
、
ツ 12.5 4.16

16
う
、
υ 0 0

う
０ 9.5 3.16

17
う
、
フ 0 0

う
、
ツ 6.5 2。 16

18
う
、
ツ 0 0 つ

一 3.5 1.75

19 1
つ

¨ 2 1 1.5 1.5

20 1 0 0 0.5 0.5 1

21 0 1
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2θθf`の J`f2卿 し出 J′ル ‐

や 己ド j」 /r」LO・96メ j」 cttL″・ 出Sソι′夕′郷 こメ らい JJハ (3)J,■

…
勇刈

X Ix dx qx Lx Tx ex

10 0 0 10 115 11.5

2 10 0 0 10 105 10.5

3 10 0 0 10
く
リ
∩
ン 9.5

4 10 0 0 9.5
く
υ
０
０ 8.9

く
υ 9 1 0.11 9 75.5 8.3

6 9 0 0 9 66.5 7.3

7 9 0 0 9 57.5 6.3

8 9 0 0 8.5 48.5 5.7

9 8 1 0.12
Ｏ
Ｏ 40

く
υ

10
０
０ 0 0 7 32 4.5

6 2 0.3
く
リ 25

く
υ

12 4 2 0.5 4 16 4

つ
０ 4 0 0 4 16 4

14 4 0 0 3.5 12 3.4

15
う
、
υ 1 0,3

う
０ 8.5 2.8

16
う
、
フ 0 0 2 5.5 2,75

17 1 2
つ
４ 1 3.5 3.5

18 1 0 0 1 2.5 2.5

19 1 0 0 1 1.5 1.5

20 1 0 0 0.5 0.5 1

21 0 1
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2θθノ̀の J`f2卿 与 二 』 ′ル ‐

♂
|こ丼 」IJ♂ I JJ国 Lル J・暉 IJユ ひ

…

■週 |‐ 年 “(4)JJ■

S. vetulus ty! (+t!,.:t It'trt 1) 4+:Lll Jti,oll, L;"J#X

(P=0.05)`メ…ごL～夕いこJメ ■メゞ

Lル J(ヴυ口 lt国|±)出 島 ト エ L井 ♂ Ⅲ・勇 NI‐ ■ 四 :(5)」J■

S. vetulus tyu cr";+tt gEl) rJlYl ,.*Jl: a.i.:=Jl r+-

(P=0.05)～L出、|`… 油3～メ“6リメヽメリ

S.vetulus tdJ drB)-i)l r-r' l-3i. ,./ c+i-yiXJl 'iio i'r^"' : (6) cJ-l-+

´ 1こ´コ l

SEtt」L“』

が こ脚

SE士 ひh,J

」脚 L鼻

SE士 IL)

ざ い・即 」ユ

SE±

メ/eLメメ1

10。 222±368 11.509± 427 0.23± 1.95 1.597± 15。 8 6_メLI“」|

6.427± 357 7.321±406 0,30± 1.93 1.639± 13 0.64

5.110±255 6.459±328 0.35± 1.86 1.453± 12 0.96

こLゞ JJ」 FJl

脚 |

社 バ 1・→ L井

((」
|●りい)

dtヽ]Lル
SE±

メ/eム メメ|

6
く
υ 0.803± 3.7 6_メ Lり」』|

6 10 0.654±4.5 0.64

6 8.5 0.578±3.7 0,96

`Eゝ
轟y11コル

SE士

Range .gr.lt メ/F上 メメ1

0.539± 8,3 11¨6 6_メ Lり」ユ|

0.567± 8.9 12‐ 6 0.64

0,667± 8.7 12-6 0.96

(P=0.05)油 =もメ“
由Lリメヽメy

う
、
フ

（
ｕ
ノ

（
Ｈ
Ｖ

ν



′り 出

"ξ
/P7ゴ

“

′脚
…
Ⅲメ

特
～
″ υフ輌 毎

」oし
““
』

・園 こ

",´
OphoSate…■刈 d上Ⅵ _メ `ぃ コ
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ム .ヽ
メl“ ―メ→ L麹“J ta誡

ミ̂亀L`,メ `ヽ lヽDυルね″ag″′

・(1999)`J■ 樹 ヘ

♂ 一 ■ ψ‐ YIっ 国 |』劇 ♂
…

勇 週 |‐ 郷 `許 平 出 |`」コ l.2

.(1998)`J■ LJ→′■メ|●
``メ
_L珈口ὺ `^も ぃ メ|・分」

´回Ⅲい1占メ
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■嘔ぃ)Jo■1,■ld』 ぃ゙審が`人11`ひぃ」L`ヽも,3

(999ム ま̂152、ぃ 1枷」1/Fり1挙
`Jυハ Lリュ1出劃

‐1ヽミ11_r… ■刈 ‐d´甲 J押|"´い脚|`ぃ‐ )… .4
`Jり‐｀ Lリカ|`』… 1ヽ“1分|´ ルrag711′′θs α27S鮨特メ|ヽ “

‖色団
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2θθ′̀の 」」り̀′2ユJ 与 出 コ ′ル ‐

Withania Somnifera tlJ p* c,l# c!l*i €J,alii."l Jrt'U

!J+ll o!-!ill u:+ J- (P

ュゴ げ 」
れ Ч J・・ ♂ |ンロ 1学らJミメ L。 1`・ び

`メ
1甲hJI平 出 ン ・

`

…

IL甲1/eりIⅢ /6りll井 戸・

´
“
れい/eり|ス|`S/ム弓ドヽ|ヽシ1柚1戸・・

ABSTRACT

the aim of this research was to study the effect of plant extract of

Withania Somnifera on Dermatophltic Fungi grown inNutrient medium'

Chemical stidies showed that the leaves of the plant may contain man)'

active compounds these are: Tanins, Glycosides, Saponins, Flavenoids,

Alkaloicls. Terpens and Steriods. Three Dermatoph1tic Fungi were isolated

from patients suffering from Dermatophyosis these fungi are: Trichophyton

Mentagrophyes, T.Ajelloi and Epidermophyton Flocossum. Effect of

aqlleous extracts ethanolic extract and Alkaloid extract on the diameter of

fungal colonies on the Aabouroiid Agar was studied' percentage of

inhibition compared to control was calculated. It was found that alkaloid

extract (5"'g/,rr) signifecantly' inhibited the growth, inhibition percentage was

in tlre range of (73-95)% according to the ftingus used, Ethanolic extract was

also significantly inhibiting (58-88)%, however Aqueous extract was not

effective. this was compared with Clotrimazo\e.It is believed that this Anti-

fungal activity is due to the presence of Withafrin A., that might change the

membranes and internal structures of the fungi'
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ごじ い メリ ♂Lヨ|,い |・工渉だ=(→ 亀週 |

1104

こ|メ1げ こい J鼻ヨ|」 =Lt国 |こ J.i
〒 Ve ●ゝ≒」|キリ」

`Jメ
‐ ● |、 ^l.Ⅲ

十 ve ユ早 =LiK 出|ヽ ,こ幾〕ェ|

T Ve ‐ 」|ゃυ
=小
Jメ‐ 山L.' ^・

÷ Ve い́ ヽ| 出|キメメし二|

T Ve ii3;'rtl;r - i.':5 ■ 1と ど
=:

÷ Ve メメlど喚メ |ご馴ヘ 諄メl

〒 Ve メメ|■メ 1ルL や」υ■二
1

ニ

い こ脚 1`手 lⅢ (JこLメ」|



2θθ′̀の J」り̀′2■J 与 二 J′ル ‐

Nablix -tLi*lls Ct$ p. cJ+X pLXl dvr*l u.lii""''ll -;if: 1t-:) t35 t

-P t (clotrimazole 1%)

Nablix;',iiJl,e il-lll e* .H J+iill !-lii'*ll ;'u 1:-Z) Jr'+

にbHmaZdel狗・」」 IL」 許 押
|(詞 脚ヽ 16=型

車
許

凸|リメユ出)3かミ1・ Ⅲ`― 夕
」lJユ4~

メ lJJ ψ」コ 1出メ リ輝 ←)3J二Ⅵ鰺 ♂
l eLデ 1-

JJキ11等|ム
と`
い (0・ 0)4」導 ψ

」 fじ 」`|・」メ リ`
~

.LSD 5%工
～
Ⅲ じリメ ■` ヽメリ■メ

|ひ■ が 、デ
|」」1出 どヽぃ 一

1105

♂|コILJ許
～
国 (潤 り 劇 1

E. Floccosum T.Aielloi T.Mentagrophytes メ」|げ 1

測ハ
｝
脚̈

力 」L

6_ン oこ
=二^11

劃鳳
｝
脚̈

井 」ユ

6_ン
"だ
L口

“
dl

劃・り
脚・

井 」L

6_ン
"ご
L`´ユ| メメ|

0 80.00a 0 1・24± 66.33a 0 60.00a 亀」醸1

79.5 047土 1633 5879 而 ケ.33b 081=7 珂静 5

845 i 1.24i12.6' 6935 047±20.33C 9556 047=266C 珂静 10

|¨ i慧 1圭2d 804 13.00 100 00こ
ル 薄 0

99.25 047±06
（
υ 0.OC 100 00 Clotrimazole

J./r:.,

E.Floccosum T.Aiello T.MentagroPhltes 脚 い |

』   、     111

口ヽ |

l_、 ■:11

一
一｝
枷
甲
脚̈

6押 l jtt」おい 測鳳
一
脚̈

井 ご一

6じrロニ…‐二|

メメ|

0 8000 0 1.24± 66.33a 0 6000a 亀」コ |

qo -i- o.sto=so 7337 t.24t17.66b 9556 0.47=26° 珂詩 5

9425  1  047± 46 81.41 0.47± 12.33C
ハ
Ｖ 00‐ 研詩 10

…

§16=ld 8694 0.4'7t8.66d 100
ハ
υ 珂詩 20

99.25 1  0.47± 06 100 0.OC
ハ
） Clotrimazole

, L/.iLl

|



う■ り4ノ コ ´■ 戸 ´ b″7′力
““

″ 助 ″′″∫eF住 ごリ ン″ 二

「

」切 ′ヨ ー́ kt´ ノ諸

を場 メリ ψノ‐漁口・」

」11'ハ
ARI

■t‐メ」|… c上 ム `国ld.Jミ1_1び響 メ Lい 劇 1半 」 =ご 口 1  .1

(1990で脚 1小 `もメ 国 lL国|`メ→L亀Lυ `じ国 1翠 Lメ |

い メヽ|こ|り |(´→♂年■」1購ハIJ●|ゃ_脚|どぅメ望→J=_ふ `JIメニ1  ・2
・e丼コ14■ ―J■ 亀 oい ―メ■ふ 亀Lリ ー」メ 1♂ Sdanaceae■撃 iり1社口|

(1983)
3. _ Al― Ra、宙 A., and Chabavarty H.L.Medicinal Plants Of lraq.
Sec.Ed.,Ministry OfAg五 c.,Baghdad。 (1988).
4. Atal C.K.,and Scwarting A.E.,Ash、‐agendha― An AncienI Indian
Drllgo Economic BOtany,15:256‐ 263.(1961)
5. Hada Y.R.,The Wealth Oflndia(Raw Materials)V.xpublication

and lnf0111latiOn DirectOrate,C.s.I.R.Ne、 、 Delhi,India:‐ 580‐ 5850.
(1976)

6. Chakravarty H.L.Solanaceae Oflraq(TaXOn0111)‐
and Economics)。

Govemment Press,Baghdad.(1964)

7. ChOudhav M.I.,shahwar D.,PaⅣ een Z。 ,Jabbar A.,Ali I.,and
Atta‐ ur― Rahman A.Antiingal SteriOdal Lactones fl・ omヽ

‐
ithania

Coagulans.Phメ Oche.40(4):1243-1246.(1995).
8.  Dasgupta, Sethi L.R.,Shalllla E.D.,Subramanian K.B.、

sankara S..
(1970)Antifungal Act市 ity Of ttrithafren‐ A.Ind.J Phanll..32‐ 70.
Chem.Abs.72,63549p.(1970).
9.   Evans /ヽ.C.., Treas t% Evans,PharnlacOgnOs),.13th ed..Bailiere

Tindan,London。 (1992)
10. Harborne J.B.Phメ Ochemical MethOds.science Paper Backs,
Chapman and Hail.(1973)

11.Kandil F.E.,El‐ Sayed N.H..Abou‐ Dough A.M.. Ishakヽ 1.s.and
lヽabry  T.J.  FlavonOI  Glycoside and PhenOlics fronl 

ヽ
‐
ithania

Somnifera.PhメOche 37(4):1215-1216.(1994)
12.Khan F.Z., Saeed M.A.,Alamン 1.,chaudhry A.R..Isnlail M.
Bio10gical  Studies  Of lndigenOus  lヽedicinal  Plants.  Part  3.
PhメOChemical and Antimicrobial Studies On tlle non_Alkaloidal
Constituents Of sOnle Solanaceolls Fruits. Gazi‐

Univ‐ Eczacilik_Fak―
Derg.10(2):105‐ H6.(1993)
13.Kirson E.,Gloter K.E.,Abrahim A.,alld La、

ie D..COnstituents Of
Withania Somnifera Dun.TerahedrOn,26:2209_2219.(1970)

1106



2θθ′̀rt9/」 JJ/`′ 2'L月リ 与 二 J′ル ■

14. Kupchan S.M., Anderson W.K., Bollinger P., Doskotch R'W',

Smith R.M., Renauld J.A., Schnoes K., Burlingame A.L., and Smith

D.H.. Tumer Inhibitors XXXX. Active Principles of Acnistus

Arborescers Islation and Structural and Spectral Studies of Withaferin

A and Withacnistin J., Org.Chem. 34: 3858 -3866. (1964)

15. Lewis W.H., and Elvin-Lewis M.P. Medical Botany, U.S'A' (1977)

16. Schwarting A.E., Bobbit J.M., Rother A', Atal C.K., Khanna K'L',

Lear-r' J.D.. and Walter W.G., The Alkaloid of Withania Somnifera.

Liol'dia, 26: 258 - 272. (1 963)

17. Stahl E. Thin-Layer-Chromatogaphy a Laboratory. Hand Book 2nd

Ed.. Translated by Ashworth, M.R.F. Springer-Verlag, Berlin,

Heidelberg, New York. (1969)

1107



ii;iJl Zn,Cd L,S 4,iny cb q.":t aXllrJl iisJiJ J-*o ,J.t- * gb,rYt 2iu
4ialso s:tc ,ti 'uL ,l

I.v.

tSJt:S dDLqul -l$-i-l r.JSa &t',,,Js gt -,Yl #E
4if-,ll Zn*Cd r-- S !;;Y1 49

申 ― ― rい  」ふ 絆 |夕|ム・1 干 戸
“

し。』

～
メ L」|れ国|― e夕lⅢ …

'ヽ
り 1静

ABSTRACT
In this study.Thin ilms ZnxCdl_xS before and a■ er irradiation.Of(γ

‐ray)

with difference doses(57-12,H3‐ 56,170‐68)K Gray/h.These Films were

deposited to lass substrates by spray pyrolsis technique with substrates

teinperature(653)K.The thiclmess ofpreptted samples was 25000 A° .Hall

effect was studied for(X)Value o≦ ×≦l and showed thatthe fllms weren‐

type.

枷 |

ム‐ L`♂ |■りZn、 Cdl_、S■メ畿
`メ

|≒■ 1`亀|ジ
`´
こ導||ゝ ♂

二、 ■ハ 1.ゝ _ジ .(57.12,H3.56.170.68)K Grayぬ 乳墨■ 亀ct轟|●し夕 LK

.(2500)A° もい |ム ヽ 1ヽと 1ヽふ・ DKJ。 (653)Kい 」ォ ヽ メ ■ 卜j工 1メ 許

ご げ
週 ■` J騨 年 Lゝ |」 ぃぃ JO≦ ×≦ 1評 工 与 Lゝ IJ・ J♪ メ Lげじ全J

・(n‐Type)゛口
'こ
メ1シ

`し

ハ」」 L`出 |

Electrical Conductivity.ム」Lジご壺11｀ 1'ハ Jll【
卜`、ヽン 2・ '｀ L]`二 」,」|[Ъ lズ

t

〔llン が」|

ふ`^´ 」メ 1.

-Ic 4l+'G -A3 -!.r^ ++i :r ,''-ill d Lr:"r"'Jl Zn*Cdr-*S a.l;nyl ol Lq-l

-u al;t-c .l-Fr (10-8-l0l) (&. cm''; .3.,=.,.*rJXl a;l; i+.,l: d iltSt .!-!l

Lメ ■ 」J・・ 。3 増うし JJ・・・2

1109



2θθ′̀ oJ」り̀7‐9'た Jリ 与 二 J′ル ■

呻 |`・,」16J"いL6メ 出|夕 叫 メメLJ(oK)社り16υ国|もメ
■ ‐ Ⅵl JいL`Lヽ 1出り |.ゝ 椰 ル メIⅢ ⅢL」り辞 甲 1

[1]尋リメ岬|●日ヽlLl]

らヽ ,ヽ “しメ山|も
1'ヽlJひ ヴ」_NIご墜夕|メリ|～メリ6-lⅢ IゝJ

・
閣
ごメ リl`」国|ど 亀りL亀 →■メ

“

くヽ,～ ltハ mリ ニ、̂1.]こ1`,,Lll)ゃコ |ひ ひ ぶ j
BL■ ロメ |■1`,、 LllK 3ニェ ■LIヽミ11´ ひ ‐ ≒ り 1・ゝ 6ナ基劇 |、こ |ゝ・ゝ Lヒ

1ヽ Jメ´ 〆ムJ」 山Lメ |。ぃ I Llυ。ひ
6メ 楓 L苺 ル 1ヽと

'■

島″餞ALJ

・F]■邸 lJ年|メ|し|メ シ■」|"
メ1 1ひメリ(X) 1`こ■t^…ふznXCdl‐

XS il,iハ i●メ仏
卜
,ヽ、llゝ 」リ

■ 1・ Jこ」卜
～ げ
」 1■J tt Jぃ 挙 メ リ出光 国 1メメリJ♪ ふ L許 と

は ヽ|

.4ilii-

't5l a-iyl a]:lJl al,i'r .l - JJA -!.1- :L.)3

=yこ υ国 り甲 J VH」メ リ メン 御 l亀刈 ■
≒

劇 山 ‐

こ卜
」〕 一 J“ J・・

～
却 準 L。 (1)´J亀さLAll RH 6υLI↓ゞ り.口 ,』 り→ Lt」IJ甲 |

・(n)

(Carriers concentration)出 狭4tヨ|メ メ ■L`´ 墾｀ 1亀=L」 1こ)ム [ンJ

n=希―一一②

σdc 3メロ 111^メIⅢ .L■ ■メ lりt“ ´■ 1ゝ亀=コ|」xシ リ
。」メ JぃりIメ l

MH=IRJ σ………………―(3)

lH0



ii,i. ) Zn,Cd p,S i!,:afu ,1g q.*:t ,stabJt -#t rJg ,rb,,* eb-ryl iu
4.bbc tsc o,i;&.s

l. -- -

g.cHl ,Jj. t+l

ol-\ "Y31 "1.+. 'lirr'i'. killj -: q;rul Cl+il dr .sllq Jc:,+in)'l dJ !.:s.

,Jl tJll r*JS .Jet* -ps i .r.r .U#l r9-es eBdl jk+-r rJ *Sl! br+: t'i+':t
:;rL ;r ZnS

:」マ|工1』 睡J(0.05m)～りい りヽ,国|ど 0.05mヽJ甲J ZncL

ZnC12+CS(NH2)2+2H20→ ZnS↓ +2NH4Cltt Co2↑

げ 0.05M～JI_JCdC12 ξム メ CdS e」学
う国 |ビ山メ Jメ‐ 弁 』≦リ

:」ツIJユ出0・05M～メ_ヽυ,国 |

CdC12+CSNH2)2+2H20→CdS↓ +2NH4Cl↑ +C02↑

、 Jメ1ご上 も」 ^]`ヽヽ り 」J.～井 釧 ■ うメ|■」ぃJ■劇 |こシ ´ 伊 J

J)´ン」|1響 r」1メリljい 」LI夕 (653)K6」ォヽりさJl l‐ ]̈≒ムリ|

.ド
]樹_占,.♂ .メ メメ|｀L鼻 Ĺ
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桂

X

IRR
.K Gay/h

Rs
(cm3/c

Ｎ

Ｃｍ

M
(cm2/v.sec)

B IRR ‐7.66*10′ 8.15*10: 1。394

57.120 ‐8.77*106 7.126*10H 0.263

X=1 113.56 ‐2.34* 08 266*101り 7254
170.68 ‐2.29* Λυ 2.72* O10 7557
B.IRR ‐4.65* OD 134* 0・ 0.:59
57.120 -9.D,* 04 6.69* 0い 0033

X=075 113.56 ‐2.35* 0) 2.65* 0096
170.68 ‐2.34* 06 266* 0053
B.IRR ‐2.41* 0' 259* 0い 0645
57.120 つ

一 04 5.14* 014 0053
X=050 113.56 ‐6.80* 0' 9 18* 0:4 0055

170.68 ‐3.30* 0 l.89*10・  l  o.250
B.IRR ‐6063*10」 942* 0` 0.188
57.120 1.16*10・ 5.35* 04 0324

X=0.25 113.56 ‐1.06*104
_4‐ 84* 0381

170.68 ‐7.77*10° 803* 0233
B IRR ‐952 656* 0 0.023

X=0 57.120 И
， 431* 0｀ 0005

113.56 ‐0096 649* 0 0004
170.68 ‐O l19 5.22*10り 0004

2θθ′`″ J」ツ`′2ユJ

げ」|■J“ 苺」 (ZnxCd卜xS)1,∴´ゝ Jメ

毎 二 」ケ′ル ‐

メLごLびL,(1)」J■

由いuL瑠 |

山1 ・ ぷ LKニュニL ψJ´」|♂いメ |びメ1塾メリも,あ工 I Zn、 Cdl_、 S2,1・ iJ。 1

。4ヽ…■ヽゝ 諄 ,3い 1.た 1ひ 14t^■甲
ロロ|こメ|ひ ひげ」|■り算年勇1上 J♪ メLごLJ・ 2

.`l i3]♂ .ォ =国
|ヽⅢ」り 出ゝ 国|メ」J.3
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2001 ,(8) rr.Jt ,12 rl?AJt 4tJr-ii*l pJe iJ-

d- &t! lQl r grL,cr l.Lo ,rE

dllll j 12001 Jq. 55159 .:.cr

cilj'll - rlq - 35010 H.ua - {P.iJisll a&'L}Jl - Jitll &\l 6s3

ABSTRACT

In this work. electrical resistivity and Hall effect measulements were

performed to a thinNiSi films in temperatule range of 300-900oK" two

iyp., of silicon substrates ,ffere used: bare silicon wafers and oxidized

niur.rr. The temperature dependence of resistivity and Hallcoefficient

established the rnetallic featuri of the NiSi films. At room temperature, the

resistivity, the electron concentration and Hall mobilitv were measured to

be l5ptecm, o.ss*i0ii.rn-i, i.z.r2Ay'.sec., and 40;.iQcm, 3'49x1022cm'3,

4.0cm2lV.sec,, for bare and oridized wafers, respectivel)''

;',dtill

',- ii*-, a..,iiY J-1R -*\: : +i!-,Sr iv;liJl uiLS ol-''' J - ''"''in l's .,'i

. .l3ill -!- -.+ju pl-ri*-l its .(300-900" K) i;t;t cjl-rJJ 3' "5:'l NiSi

} .J:^ iul tr.:ULII :l-lc.l Sl '3$8" it!l'!; o:El3;:;'='^ it!l!i; rj:)l :as s'.lL+Jl

il:j;lS$l $-r.l !.-r[ill i $ vS i 'NiSi i"iiY 49dl iJsl3ll i;l-!l i.=;:

: 6.88x10llcm'3 .l5pQ.cm \,-q! csr <3 ci'ill i;l;> a+;: ::t t;:a +S-p':

4.0cml,'V. sec -e 3.49x10?lcm-i ,40pQ.cm 3 sl:;+.ll :\'iti;JJ6'2cm2/V'sec

.CtFt .rJc r;:J\r.ll eili''ij

O.frr!-,-.I+ q*S-i! 4i!J#ll clolJill ,P 6.,,1-nll ;'r1 ii:
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凛 ■=″型 典い し″型 ″ ろl「/も'メ
″しル
“
υL`ノ J′」ι‐Lし ζ″

JLハ」』 L``|

・ 叫 ´ が FLI許 Lメ IⅢ 6`tAllり ●ヨ 1崚 L」 ‐ Ⅵ Δ

…■―二≦り |ユ
1 ムとヽ |(´ ,、 スヽ ェリ`(SemiCOnductor De宙 ces)ci光“・ ,dl oぃ 1上二ぃ び二

^

―
ふ 呻 1‐6む

“

井 静 い(M‐ Sう oヨ l― o即 1‐jぃ 1・ ^』
■ |さ こ光 _メ 」 (Recd取ing)LL釧 L^J」 (Ohmb)■ J ttLttKし |ヽ tl J

釧 1 バリ|.ゝ jL」
`(1‐

5)(Ic TeChndogy)Llく 1^]メ IJ」
び
‐
♂
ム』ユ・ |り 亀JL

げ」 3■LJL」 11,ハン Jメ 脚 ぃ こヽ ヽ私 ,ぃ 1区 ≒Jい夕 |もJメ ロヽ いいし

。(6)苺りⅢ i瑯

」メー』Jひ_"鮒 |●り|,1'く ヽ̂LoJ..メ lt´|,」1社|メ 6メK二丹 ″菫 ´ 」

o事刹 島Ⅵ″1パ|」JL島_押1出 ぃ出 IJⅥ `年即 |・ぃノ がメ|

。(7‐ 16)ニュゞ」IJ亀Jυ」ぃ【、,く |)」 1

年し夕 |"|メ |、非 ちJメ |もり。メ L LIり。ごL″当 ごォ ・｀` JIゝ ♂ J

汗 ヽ 。(300‐900° K)3」メ |こトメンご」 NiSiぃメ|シ 苺υヽ ユV神出り|

・亀メ 16」♪ ヽ υさ工 Jメ ● メ リ● Lり刈 |メ メリ■ J口|ン が Jい

メロIⅢ甲|

H;-* a*ahS!;:lJll ;r<:t+Jl 9,. -r.t-9ilI u. u#c..r+j el.i". I .',-,ll l:.r o3
.(1-2Q.cm) !--:tL cl: (Wafers) .:t!ti_,l uc';-,cc ,rJ3)t :c.:--lt j-,jtS ri (111)

)-9i ,.t- +, .(3;rJll) l-l-,1> l$.Ji .5;; Jc,l$ .p 6;,.+ .-n'alt 4r.-*r-ll csrS L:!

u".-L,.*Jl 'i <li jr {i+ .llr$;-r+ i .r.-r Jr=s:r, ..r#'ri ar 
..:.': .q. il iiJl . i.r!:',-,

I j^i-ll .-.,."jJt NHIOH: HzOz: HzO .J-/*- q5-e ,^J,^c, J).= J* J,J-,lt .,Jc (SiO2)

p,l .i: .,1, grtr;rll ,&j-d -Di J. gr:'t aig illj] Clj + jF. l0 min ;:.Jj I :l :5

.HF JjlI=-
o-$- a5ei *i+ jj+ .',:i- 

=;tl_pJl J*i=,31t L Jii" Jl dj. + 3rjj,Jt J.it C

;;-p i;r3 .lo'6-T0rr -u 
gl L: ' & t+;s, 4804 .,r^. i 199.99?6) -Ur jSI .*
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2θθ′̀の JJ′ `′2'｀ J 与 二 J′ル ■

脚 |ひ‐■L´ シリ(99・99%)」|●Jヽコ|ひ 3000Å J^…、こも,LL_ノ

. ・ヽJ♪ 6Δぶ口|」メl。非 600Å 』̂…、

ヵ→ひ山甲 ψJメ|む」1尋`Ⅲナ|`NiSi‐メl許 J夕撃l脚

‐ ンな1 …ふ 許 ■り |″‐LI・ 45 min 3a41」 770°K6J♪ヽυさ工こ井
l KLI』 井 ギ 11… ´｀■ⅢI曇 パ 1酬t』 l出 り́5mmい あ 」ユ

。(300‐900°K)6Jメ |こ υヽや
`」
Jメ メLり ■リパ |■Jコl■しいⅢォ|

秘圏IJび国|

J悴 出 メ 継 ひ 6」メ 1｀り■仙 |パ|■J口1亀光 (1)脚 1酬

.l lι ]じ卜_二 fK‐1ン 。‐ 1慶も`LJ♪ h≦メ
IJ」りiに■ (577,1332Å )NiSi

:(5)Matthiessen 6ェヒ。島
`JJ 
ψ=口|●」 |』メロ

′Jは

p(T)=ρ o+p/(T) (1)

こツ
“
t」|もJ螺、Jい■ ♂ IJ(Residual Resistivity)■ り|コ|ごリツ|」IJ■

ちル 」 12っモ L｀t』・メ |ひ挙 ♂出|」1函 ・■1脚 |ジ ■ sメ1甲メ |ぷ シ
Jl Ⅲl」|1玉 J●Lメメ 1もりll―

・:14…ふじ」IJ～ J́日|シ (Temperature― Dependent)

fL→``J♪ もメ ひ QD J■
7`>0.20D網ヨ |♂ 3」メ |・いυ。ど 事 Kゝ井

許 .l L夕 |らリン」 |●卜|メ rひ 」 ||ゝ 中 喚ぃ `(Debye Temperature)
:り |め」い」メ|ヽり」期≦■J日IⅢ ひ出」メ1福L

ρL=4(」 'p00f【隻予
dX    …②

・fヽさ6り|♪ なりoヽ
1と pL a^、。ひ ρ001■→

社 ´,日1』≦J(po)り 6メロ |■,国1樋」ψい 6J♪ なメ ■L漁

JJコ|´ JL・ ^♂l・ゝJ喚メ えL二 」 |が二 ■ り` 塙 週 lJ〕ムレ (ρ。)単口 |

。

(1)

1123



1JtJly-lLi .45. - JJtl UtrJilt o-tgJt (* i1l;eJt islt 2jb
& gU 1Ql 1re:lat b et-

&t c.rl .dt Jl qJ^Je )Sl i.iJijl 'o_;l-,p. i-r-,p $c !.rLiJl # (2) ,J:+Jl rxt
dl-:cYl dL..'X drlr.i.+ieYl .JLi ,Es-f. 3o Ll1o3 .0.5 % Cl:- +;.-rU;l U,l+ d tLiil i*,!
eJlJ.i-Yl Jl ,gl li !rj+ Ol LS+-, .JSyt .rr..,rl gl:A,,:')'l jr,rLl diFlti" J,+ln

.it (I) J,sJl Jl*ll slr* ,-:L,. ,Js+ .el.iill 4* dE 1.]S i;"rl ;ist e+* Cl ,\Fl=Jl

λ=h(3/8π )1ノ
3/e2ρ
n2/3

: (8) 
ol-.,:l ,i)ull i ii-.pJt i-;l;.: i.r;:

(3)

。凸光 国 1亀К
ひ
`Jめ

刈
litiひ 凸 J`■ リコ |ひ ρ 」 ‐

・
い メ #」 |』ユ 」|″ ■ ♪ ■ 6Jメ |ヽυう」 C3ヽ点‐J■ J口 1』井 J

.Fゞ lJ^ …]■ |ゝ
…
ゝメlL井 ■|メリllゝ oり、J650°Kン 許 1ゝ6」メ 1

もJメ|なメ苺 鼻L錮1・ JゝO)麺週|が・` ⅢⅢメ1じコ |」島琴 ■L典

「

ハ,4A♂ぃ、,日|=^(ltヽ =1、 も。Jョl』」口1ェ 」」■ぃ IL工 |ゃ り|

‐ J口1●´Jご勇`メIJ醸lJL伊 評l`早・・ 1ジ」〕L仰1コヨ 1■ジ饉
.6」メ |=→じ=許 LI^も ヽ̂1‐ ^メ

・
興 1凸巨 Lメ lL♂ 6」メ |ヽυ。ど 与 J口1』井 (2)脚 1_,

650°K6J_ヽ υ。工 ●」繹コ1麺Lυ Jゝ (ShOning)ン』 =分Jぃヽ .さメ 1

■巨 【ジ_.|卜 ゝ井 邸 ♂
IJ`≦メ 16LEり 亀Lひ メ LIふ =Lへゝ ´ ´嘩

う́ ξ勇興|■メ|い■ ♂1出
～
」… 亀ル 苺 Jl,11^メ

`さ

υコ|●勇口 1

極メ16J_1 メヽ ‐ NiSi.lⅢユLJL J_び■」・もリメ|なメ準…Ⅲ
´ 1■ l`J… 1り叫り|ハ エゝ |ど いL´ 甲 |ふ・15.06nlΩ.cm`J_‐Kリ
ゝ Lご贔 |エリ `NiSi tい り |♂

1,1ミ 16ヽ」 ●メ典」1凸1メ =二 』 ≦J`が 共」1基L」

6句―‐ヨ |●メ典」 |■ヒリ 亀メヨ|た通 ‐ K」 .●メ典」 |も二 [J NiSi.1島L・漕 キコ |

い 工
1さ ]rニ メ

ー
」 IJ"jメ IJ・ 6壺‖コ |ェ|メ ニ 日 1押 1シ メ リ |

しい J日い」(Hl)ヽ り■ ■ い 1凸 |も ご LAllこメ |ン ひ 3=メ 1亀LJL`L出 脚 L

●l iお J一 LI・ JI甲メ 3り ■ l_■ fメ響 ■1り1`tヽ
‐J年 メ |さ oメコ |こメ リ1・lt]

■|夕二Jメい|ごぃ ぉ )■J脚・1井|メ16=dコ1麺L」 許 o口lJ Jり NiSi
ム→ メエ るoυコ 1麺ヒリ許 ●興 I Ni尉 J∴J年メJl l.L。ほ學lJム」。(メ |

.6‐
15)、LもL´ Lげ ぃ が■騨 祖 16」♪
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2θθ′̀の コ」′̀′2:た J 与 二 J′ル ‐

,1 ム=16」メ |ヽメど (Hdi COefflcた nt)Jメ 出一 ,`(3)ぴ釧|びむ

≦勢|エリ`

“

ⅢL ctt」メJ… Ⅲ JL卜ヽり̀ 3≦口lJエリ 1許 oμlNiSi

山い |メ ン 4J出 f́ユl`」1メ Jメ ルL63Ll ol・ NiSi二
1ヽと

'等
・ヽ^11、 ^国 |

●
`J・
J」 lξ J`」13ヽ出1こ】 `ひ こLりJ`lソ JυムJ≒

|ゝ J`｀ユ“
出 Kリ ジ」|

`` ^メlfム |こち」|“メ 」
"。
3%Jい Jメ J一 ♂手 ´ lLt‖ Jム ご凛 |

RH=1/ne

:ヽ夕1亀 」ゝ、」→J ttJメ ふL Att J ・`^oい

(4)

.3.65x I 022cm-3 :j:; c-,,1s3

4--,Gllr (4.55x1022 Molecules/c*3; ar.lt lt, NiSi '-+5;,,ll ii15 ril alu i
,# J-d! 6$r :sl1 J3iigl sil';5 9l r+J iii .-,11,b')l ;4.i, i)-l..ll -SJII A-'''''.=Jill

.ii!l ill;s i+-rr & NiSi 45rf JS

,'i 'dl,!JJl ;l',.- t-.i NiSi ol i.J sjljJl i+-ri H cJ* ,-J^t - ;pJ (4) gls,ill e-;Jit

.6.88xlgllcm-3 ..1\S:.3-,I1 '";l;rs 4;;: llc di)-1-J1 j$> +1*.;-+ :!i-l rir;sJl

.(7-lt)) :!1,J1 Jt"o)l ../ 4+$ $ 4. .;* JS+ Ji! i^ill ,sJ

.,Jc .l^+ \ (Rn) .J:o J.*;1 *;;PH=Rs/p i$Lll+ -J:a +S-r- 1+.#

J+---i a.-3; (5) JiS-illJ 'i+o-.'i.oll *# +:lU,Jc lS r;r'i iai''r'lll ul-i i-rlJ'=ll a'-lr

^--i i. + xi l'c jl Fll 4s ;l ::: )l ,.- ,-,olllr, l*rl !-\:6il 'sll a-Jrl alls ijtFl
L-- J ) JJ 'J "J I

.Al-ll i-t:r"Il :ljJ

&t+L1ii*Yl

r,s g\ J NiSi ,i,- # ' i.-=X .Jr.o &L.: filJ+Sll +r:[il] eS g-r+

. .llijl ;* ,-,ifi:- *i .,Jc ol*lill +-,+l .(300"-900"K) ;rt;t d:B;:

+S.]--il '. lJill slc. iL-..U\ aiLlll iiSl .'o''"('6^g-l=l-li:;pr:el3!,+Sil+Jl

*--.ls i;-:i ;r*-it -r'l3iijl ;J,.: il Li l-+s ,NiSi .+$Jlll4**ll a,,-lJl 'i' <E ll

a-:.;: -b i' '<tj^ll i S.-,$il -:i5-./ i$lJ$ll c:l.-r]ji4.ll o"S I 'b' Al^='i*ll EjEdl

6Lii,,ll e--5r' # "rlL J:r .!'* i.+ .ailS .4OmQ.cm -:js-r &jLS-e a-iiill 3il;s

l.r-o-e tll i;l;s. i-:.;: r:c ii;fYl -ts-iJ3.49x 1022cm'3 .j.s.,,i.-:+ i-rii "^\l
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み ¬″ 岬
―
“
り ´ ろ卿 勺 メ

〃しル
“
″り′Jグ」ι‐lL● グ

“

≒ ヽメ Ⅲ lo´ .‐ メ 1尋響 Ftt NiSi尋 ゝ が ひ ヽメ ニ IJ oJメ |う分 り。鋼

・亀メ 16Jメ、なっ工‐4cm2/γ .sec aJ_ヽ,s」IJ♪

シ 6Jメ|ヽυ。ごし｀̂‐ 1』 」IJ`ぃ もJ´ ヽり̀J琴コ
1与り園 l評 (1)Jりヽ

亀 tヽiⅢ』 亀」|』 … ひ こ■Jψし=6Jメ 二ヽヽ υい い ム■JL撻 |

.t'-d -51 300"K a-11;s i-s;: rro t.P, o, t[H, r. :r)-'*^ll 4*-,.,-pill ,rilt (2) .J:.+

3trJJl

Oxidized Silicon Ⅵ′afers

Thickness t(Å ) 577 525

Deby'e Temperature 0p (oK) 425 525

Residual Resistivity p" (uf).cm) 30.5 29.4

Resistivity at Debye Ternperature p0

(μΩ.Cm)

23.5 23.7

Substrate Thisヽ
‐
ork Ref[4]

n‐tvpe Si

n-type Si Oxidized Sr.rbstrate

t(A) 1044 577 1332 700‐3000

R(RT)(μΩocm) 15 43.14 40 14

n(RT)(10Zピ Cmづ 6.88 3.49 7

μH(RT)(cm2ハ/.Sec) 6.20 4.00 6

λ (Å ) 52 ０
０
つ

４
う
Ｄ
″
Ｄ

1126



2θθ′̀β 」L7J`r_9■」′ 与 出 J′ル ‐

i.)..si:i! u€*-Jl i,sG ,r ni51 io:&9 I j;sJi q,;r H'r+:!*Sl +rjiJ J# (t ) (.Jg
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∞
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”

“
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ｉ
）
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■ 1'・
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ア

●兵 事
'3工
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2θθ′̀
/8/」
」ソ̀

′
2'た J 毎」コン′ル ‐
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2θθルの JLP/`′ 2'た Jケ 与 二 J′ル ‐
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2θθ′̀の J」り̀′2ム Jリ 与 出 J′ル ‐
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2θθ′̀/8/J」7`′2- 与 二 」′′ル ‐
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1到 3申 |ど ヽ国 1‐ ン

～
井 計

上 1ジ ftt fメ ‐ し
｀
                           .山 コ |

(Operaung準 JI Ⅲ Jコ
|ム・ …]Ⅲ  JRJo光 i」メ |シ い ヽ

●` ムJ(」  … 1こメ |ひ ンと ヨ I JOLAllル
～
υヒコ iC到 。ヽ副 暴 亀りL Capacity)

J上コ 1夕1井1´Jゝ J(出)■ユ υctt fttJ≒コ
1ふ|。
ィ‐
j外 二 L心LL.ll

評 L“JO勇 J」■ |い こメ 11ゝ J。 (`J串
1)とい 1こメ 出 レ JI電腱 ♂ ― 許

.ら,国|が¨ LこЧ J“井 ´ ‐ |｀
ミtJェ “L… ■L♪ |」J
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８

９

(SpeCiflcatiOns)

●1こ J_メ |

Prepared
Resin

;":sll glrl i.l!

Amberlite IR

120

fり

“

」
`い

Dowex 50

g_lt-*.J:!*

⊇egree Of crOss Lirよing 10 ０
０

Ｏ
Ｏ

Apparent Density

[gmいl Dry Rednl
0.65 0.67 0。 77

Degree of Porosity

[gm/ml Wet Resinl
0.42 0.37 0.37

Void Fraction 0.43 0.34 0.39
Water Content [gm of

Water/gm of Dr-v Resinl
1.27 1.22 1.20

Total Exchange Capacity
lmmole/gm of Dry Resinl

4.52 4.2 4.3

Operating Capacit;-

[mmgle/ml of Wet Resinl

う
、
υ

Ｏ
Ｘ
υ 1.9 1.9

1138

|



2θθ′̀の 」L1/`′2ム
■リ 毎 工 J′ル ‐

Ⅲ 」Ge02‐ ヨ`リ■|“|メI LIJむ メ墨

‐ 絆 JJ脚 じJり|■ コ 。」`ω ‐ ●J…
工 J`出

“

Jふ J絆 |メ|・ |

2L～

`だ

) L』 Lユ |

が
ミ`1…い社 事 メI Ge02 eJ“J゛|‐ 」♂占:事二lり■≦ ´♂ di饉■ ひ

(1000,― d嵐|た二■Jり ンヽJ″|メ1名|り。Jと |メlひ ψ」_メ1,コ|゛

6井単d …ヽ も́リメ|バ ^ゝ1口_ギ1_´ ‐ 2000,3000,40000,5000)A°
出 ‐̂ )と炒 却 lt｀ 1メ1甲l― ぉ ■‐

バ^ylJ≒ L国|し■ ≦́ 」■社 脚 |な出 |

甲l …` ´ 』玉り`(♂甲 |リ ニ 国 IⅢ卜 」 パ lJメIⅢもりυ瞳もり
|ふLJ`メ |

.」 ,コ|(メ・_澤

L口 |

■≦ 」甲 lJご|ダ ン≦」脚 苺メI Ⅲι加もコ |"|メ1亀lυ`J
げ」いぃ)―

`鮨
ぬし出≒ナ

=|し
|́メ』1亀メ́ ♪ムひび■こぃ

`atAll c´ 'メ
リこメ

。
(l,2,3)げ

氏 饉り1凸|」 、ふ り■ メ 1り」 J■|メ IJヽ響 出 |り」 lcル
～

ナ 串 1● l`ヽ
二 ]

1 ム、こ̀ ‐トメ14国l Jl亀‐コJ´
“
Ge02 1´ t●メ 1■≦」♂LいLと |

ム ヘ
υ■ ,メ |け≦→り|ヽ こ藁こ こにjじ典 J」夕 |こヽj JleJLメ |■≦」 ■喚

J,一」 |ひ=螺"`“
'5)Jナ」1こいり|をLハ ひ しデ

lυJa Gc02 3さ LじLり 1ムJ神L

Jヽ≦り
“

・η

`IJIひ aメ
L_メ1_戸

“
絆‐ミル

`キ

エ

`力

Ge02)辞 υ●1童じc非

L」 ´ 出1 りヽ■・ 口 1ひ |メL_メ1｀|」 ン |メLメ |■巡」 ♂ L“■ Jメ
|び■

(1926)。しぃい― |[}J」 Jり
Ge02 3ム 0■り|ン 増」1ザリエ,・

eL｀~

3_(9)(Dennis& Laibcngage)Jこ り1」
“
LI≦J(8)(Mulk&Blank)01ニリi t4A

オ ー ‐■
(!の
(PapOZiOn&H.A)●1」」1´リユ典■」1副 い」|ひ LXJJぎ 国 |・ゝ

脚 コ |」
よ`ゝ 1'脚 1基口 16■ JI■JJも ■ |し |メ 亀 lυ`JGe02 Ⅲ

l

げυ
`J`(5×

10‐
l ollnl‐ lcm‐ 1)fJtt Ge02'1上 場 ~メ 」,(5.54 eV)ごいこy…劇|

1139



ちり 6`02●″
'与
型りいい Lし七声

を 特 ″興 ,υ喝 ´り ・」

2500A° J^… Gヽe02コ■ ●` もン■lげJヽ ハミlcヵЧ
(IlkHtanh&Bhnk)。Lり |

oLり|、Jい絆2.08eVひ び dlメ リ |メ ぷ 血 も コ 1電出 16■ ユ |卜JJ
ひ基1 ・ ‖|ゝ Jこメロ』 メ い メ |よLゝ (3.7eV)辞 ぃ|(12kKhan&KhaWaga)

≒ ナコ |¨|夕」 」1名lジo JIIゝ い ■ゃ J`押 1●Jメリ6メ こXI″ ごL

.1よミ̂」Lヽこ|メ|ひ fJメlメロl塾メ■坤 I Ge02“己ιゝ

メ ロ |タリ |

― 副 ―
lリ メロ1,園りlぃ 1品L=嘘■リモトヽり|工 |メlt専 ■

げ
」、」1^ …1な

“
■J(10‐
DTOrr)L=ス 【́1ヽ1(Edward)亀

μ が
、ミ1ヽ
い Ge02 1'I・ i

こ亀jコ|ひ J夕 |こ農ルギ』̂…1甲、き工J(1000,2000.3000,4000.5000)° A

(OptiCal´ 押 |′ t・ l」1111共
´ こ →週

IJ(Gravimetric method)■ jメ |

1 'ォ串 |●Lり |・1♪ |´ J・■」ヨ lJ^J,い 麺さぃ ≦Ш  Interference Method)

`(Philips)ム
≦メ 鼻 シ 井 “(UV‐

880 spectrometer)び ン 二ヽい Jヽミ1.ヽ 諄ヽ

`(900‐ 330nm)1'ヽ メ IJユ リIJLシ 島
1,J点

^｀ lJヽさ国 l=Lヽ L社 1メ ♪ ム シ リ

・≒メコIⅢり lJを押 1亀Ш略Ⅲ ギゃ≦ ,́

秘国IJび国|

J井 コ|ど (T)もさ国 |」 (A)‐ 1、 ぶざ |【 LヽLン が メ (1,2)3)劇 |。ゎ
1 、Jぶ ^、 |●1醜卜」|夕ゝ ン Lゝ 」 t聾メI Ge02 1'I^ゝ (■ ムJ,」

=1≦ 。→
メ |

Ⅲ
“
Iバ 村 |ひ→ ψ」ナ コ 1… 国 |"ご LIエリ .1■=]J^3共 jど ょ ≒l国IJ」リ

びリー“
JI J …』 tメ・ メ 」=JJ⌒ 』 」`J LKに≒→ `■

tヨ1ぽ 脚 |・=」 |り
』^ ]J

・ヽさ国1■t― ま ‐ Ll^ゝ 1上J」日も
祖 K(hO量 日 |“ メ 1亀Lげ (α)こ口 ∴ VlルLメ ニc■,(3)fK3]J
｀ い
い ■ JJ“4^…1■ jど ょ (α)J脚 11ゝ ♪ ム シ 塁 ゝ `ヽ

、ヽ ‐ J“脚

5000°AJ^… 1ェ (103cm・ )JIよ L■ (105cmJ)Jコ 1、多贔 ♂ 1000°A』 ス ]
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2θθ′̀の JJJ/`72'た Jリ 与 ユ J′ル ‐

``ゝ
』1-J(oJ^』 Jo・L」 :yl出し 標 押 |む爛 |´ ごLJ点 Jlユ JJ

`              。(13)亀り|

c(= 2.303 4
t

……(1)

c.r).lji:i1J a.c-.i-ll ii'51 ;3;s # +k ;.li:l i-;11 mott i!)c LDti. rJ.j

:(la)1;l*Jl: gr*:r k+t-l+ 6-,*,UJl *r e:ilJl

αhf=B(hf― Eg)r _.(2)

:01【・1'｀

出し:B

(1/2,り ちメ い10出】(2,3/2)が le｀ミ・・,L国1酬 Lり |こ」酔 倒こ:r  `▼
.」」l。非ミォロIJを ,d16メいメ め出)」 1/3)

J^¨]メ」増|≦ B■日1評り釧 出り1雄国 と脚 1亀□ 1ちⅢ 評 ひム,(1)Jハ
J^

.1 1tll

A°

E3t(cV) Bxl

(cm‐
le、′1/2)

E32(eV) B×

(Cm‐

levi′2)

E33(eV) Bx10)

(Cm‐
levl′ 2)

E34(eV) Bxl

(Cm‐
lev1/2)

つ 402

067 147 327

5000 125

|■J嵐 ^…14jど よ 亀 口 1亀tLl1 6■ 評 」 JJ撃11ゝ ♪ ム ン L為

いLljげ B錮 ユ1評 メ OL』≦J'J^¨ 1`6ヽjげ ●1■ 11亀」 」 ^り |いいj3cご L

・Ё■日 lo井り|●|ようメ Lげ JIメ と 脚 1亀LLll J lt].■ ^

3)」メ1雄Lげ (Lu nα)ぃ 4ヽメ1地)」|げυ(♪ム3っ こいυ」亀光 ■い J

ot■ Lヽ こ→ (4)K111。あyメ LぶJ`J^』 ,」 亀|≦ J夕」lこ´チ 甲Lへ ´(hD
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石 //C`ο24選夕|り型 型 れしをメ ‐

4は ′J/Lυ喝 ♂ り .」

“
J^ …16ヽjど ヽり」却 l甲メ 160ヽj JI`_"|ゝ J』 ^…、16さいjど JD夕 Jメ」|´´
色 国
こ
ムメ 出 り(5)`K JJ釧 国 1暴国 LLミ ^げυい Lく 点樹 」 |ご国 |どな い ,

。(4000°A)』 ^…1工 釧 国 |

♪ ム シ JJ^Ⅲ lメ 亀|≦ oメメ 1亀LLど 、ぃ 1ルLメ ニc■,(6)′ K JJ

`_ヨ
1出し J」 』ム

`"JJハ
…16=ヽjぽ ふ もヨ |ふL評 JLゝ `K∴

‖1島

:0°亀週 1…
“

L^1lⅥ ルし 許 口週 1許 ‐

_。 (3)

婆 光
―

″ |`ぶ ^ylル L亀 光 JJぃ メ
IJ脚 |:λ Jり 」 1出 _:K。 ‐

・ 4^ 〕こfi｀
い`く′

♪  ミぃ L)し 【'ぃ Jヽ^…1とい(n。)」…くヽ |ご鳳Lメニこ■メ (7)ごド
=コ

I Li

ニハ」墨 Jゝ』 ^Ⅲ 16さいぅど tLり|■メメ|■ヒШ l」■ tL、メ(n。 )■1 ltヽ 1^Jさ劇||ゝ

J井」|‐ビ」(ε2)」‐■IJ(ε l)げ■日l・メ |●1,kt^』井 J(8,9)JSyl♪ム

`iJ」
|■メメ1出Ш IⅢ 6口 loゝ th■ 」 J… くヽ |ムL」 J曰

～
L』 υコ |

:ス」t出 (14)埴刈 |、_、りJ.くヽ|ルL許 LJ^lry ttЬ J“
J^]め
、jぽ

滅

一
４π

K。 =

::二盤in。 } _.。 (4)

白いビL‖ |

Ⅲ メ |ム `L^1こ暉 む
当
♂
|ヽ メ 1」ユ ylごユ 辞 メ

“

Ge02.‐ iJ・ 1

3‐ j_」 さj午 |́バ う I JJげ■ LJズ 壺|=Lヽ L‖ ン 1.ヽ J`メ ムニi^‖
リ

L→ 週 l♂ げ 1島】 Jス ^く 夕1点 3週 |“、 こだ、 |エリ `～J」1評 Jぶ
｀
ど
J^… 1
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2-J 与 出 J′ル ‐

Ⅲ リメ リ1出
yl“ 1】

こり
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2θθ′̀〃 JJJ/`r_7ユ Jソ 与 こ J′ル ‐
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2θθ′̀の 」J`r2'た
Jリ 与 出 J′ル ‐
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2θθ′̀の 」JJ/`″ ユJ 与 二 J′ル ‐

御 |

げ げ塾口摯 ` 綸・ ι中`・」

e夕I事 /,ヽメ l

もメニコIL国 |

ABSTRACT
The thin fllrns of Cadnliulln oxidc Polycr)=stanin dOping 、vith

alulllinum 、vere prepared in ratioes bet、 〃een l‐ 5ツ6 ofCdC)solution volunle.

The chemical spray pyrolysis rnethodヽ vas used to deposition ilnl thickness

2500A° in substrate temperature(773K).ThrOugh the analysis of spectrum

absorption and transmission between 460‐ 800rlm,the energy gap(Eg)was

calculated for directed transition a1lowed and forbidden.The calculation of

opical constants was done(abSOrption,extinc● on,coefflchnts re■ active

index).It waS fOund thatthe energy gap has been reduced with the increase

of doping、″ith alurninum.The optical constants generally lnove lo、 vard lo、
・

energy photons、 vith the increase ofdoping.

:1.メロ
“
:!〕,t::、ユ|

‐=―昌→←戸墨` ■`脚 υメコ1` ・`
1^](CdO)|ォ」」1｀ くヽり11.|■ 1メ壷ぃ二́

ン 工ヽ|■押メご口 |ひりlⅢユ 出だ` lJ。 (CdO)J井 ―́ ン (1‐ 5%)こ」メ

(L ,Lよ
=出
こ) ミンJ`(774K)もェLる」メヽ 1■υ■(255A°)‐ ■メコ|(CdO)

1 ・メヨ1石tLllち押 J― (́460‐800nm)´メJ鼻 ご」■‐1パtヽ |り 」ヽ」|

´ 1バ ^ツ |ルし )≒夕 剥 Ⅲ lメIJ― ´ 』 ≦,こタ コ
|'こ」‐ 」 1メリ IJ墨】 (Eg)

_ン 劇 |ム 、 品 6」一 j← ´ よ 麹」 16_が J、 リエリ`(Jくヽ
1ルし メ メ |ルLJ

いい う←
´。也 り |■」メ |●Ц J」戸 ハ jヽeメ 」loキ
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2θθ′̀の JJ/`′2ユJ′ 与 二 J′ル ‐

∪́ |タニ」1甲1 ・・ヽ ←コ亀さ国|り `、
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Doping Ratio Eg(eV) Eg'(eV)
CdO 2.35 1.97
CdO:0.lAl 2.28 1.93
CdO:0.2Al 2.27 1.83
CdO:0.3Al 2.26 ０

０

CdO:0.4Al 2.24 1.77
CdO:0.5Al 2.2 1.75



2θθ′̀の コ」ソ̀′2'た
Jリ 与 二 J′ル ‐
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4.

2θθ′̀の 」J/`′ 2″
ヽ
“リ 七

“
LJ′Jピ●‐

由LELお |

年 上 ヽ 4丼_呻 学 脚 ひ ぷ Jちやヽ 亀 ル ψ」メ |コ岬 |びり
～
ル J

l こ
脚 1地出 16■ ふ |う 積 L●し井 `む´ JI`Je,瑚 い望 _脚|」メ Ⅲ 闘

|

。い `1‐だyl♂リム■口・1」|、〕たヽJごに ,井´6J■ 6SL電 |ゝ」
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2θθ′̀の J」′̀′2'た月リ 与 ユ J′ル ‐
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エム |`σ」 七 押 と典 ごし や めメ メ Lび■ (N2)か .Jメ
1こ喚ゝ J

(N2+e‐ 静 リメ」 1出唾 ゝ 工迅 砕 ォ 」 |むメ |≒

“

♪ムJいリメ 1井

"二
劇 1ご_ユ1(Ground state)(XlΣ・ g)´夕|`脚 1ン ム暑脚 1→Ne*)

。(1)´υ′K・|～ J・・区 (C3πu),興 |ザリメ|

1157



iili;. ,-lAit /tLr*t4 (A;ll ,.+tiiilt i! cgel rtig 27u:
グ犠ル

`ヽ
′」ンJこ■・ 3ユ43ノ ご|“ュ.′

^

卓報‖納ぃコF劇

upper laser level l! ul

ile state (.1 ul

ヽ

８

６

４

２

一＞

ｏ
一
可
シ
一
一
ｈ
ａ
」
Ｏ
Ｃ
一

ヘ

N2 +c―

が l}+e‐ 三二三二 :

Bround state (x ( gl

internuc!ear separttion

Figure(1)

N2*
c3π u

BDπs+hv(Lase⇒

（
ヽ 1158



2θθ′̀の JLP/`′ 2'た
Jリ 与 二 」り′ル ‐
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2θθ′̀〃 JL1/`′ 2ム J 与 二 J′ル ‐
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2θθ′̀の 」JJ/`′ 2ユJ 与 二 J′ル ‐
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タリ 1静―e脚IⅢ …
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出 IL甲 |

ABSTRACT
The calculation of range of compounds depends on Bragg's

additivity rule, the dependents of this rule increases specially at high
energies (E > I MeV/amu). However, this rule is inaccurate at intermediat
and low energies. Part ofthis unaccuracy is the unaccuracy exsistance in the
measured and calculated stopping power. So that we cannot depend on the

calcr.rlated range by Bra-eg's rule of compounds, therefore u'e suggest an

empirical formula to minimize its diviation w'ithin intermediat and high
energy range through the interaction of protons in energl'ran-ee (0.04-0.6

MeV). the interaction of alpha particles in energy' (0.3-2 \IeV) and ir-r

energ)' range (1-8 MeV) w'ith several gaseous compounds
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2θθルの J」フ̀″
IL J

与 こ J′ル ‐

.s-:"1 R(mg/cm2;=ugu ,+iJ+iJl i+-ll (a,b) ,.9pt.t::t ,r)-1* # , t t) .j::+ v

(MeV) ,:l:s,er.,a (E) e-iu.Il ut L:' 1O.O+-O.6MeV) rie .-.jj:r!r

いメ |
a(mg/cm') b(ヽleV)‐

1

C02 2.5032 1.2887

N20 2.5495 1.3106

C,H2 2.0728 1.4475

H,○ 2.0051 1.32「 2

C2H4 1.8076 1.4314

NHl 1.7472 1.41)3

CH4 1.5032 1.44■ 9

;-u.l R(mg/cm2;:upu q-FJl :;; \l ,.ii3 (a,b) 
-!1}:11 

i)*'* -,: : i2) J:-r+

(MeV) il:sg 3o G) ailJ.Jl st',*fr 10.:-Z MeV) :,c lJr -i;:

■メ |
a(mg/cm') b(卜leV)‐

1

CO 0.4802 1.163・

C02 0.5243 1.1156

N,○ 0.5097 1.14~

C,H, 0.3416 12二 S5

H,○ 0.4072 1.1■ :,|

C2H4 0.3134 1.23'

C、H6 0.3208 1.23~

(CH2)3 0.320 1.235,

C4H8 0.3061 1.264S

C+Hro 0.3049 1.22S

NH3 0.3158 1.215

C3H8 0.2953 1.2■ 55

C2H6 0.2861 1.2二
●
5

CH4 0.255 1.26~6
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LiAl aLs. JF,tl d g-a;i!8,..t .- -tt ou?t ztg
,to,l e,legll tg !l; 4 , :,Lttl p gpg ..u!.i

.s:"1R(mg/cm2) = aEb iJ#J+ll 4{:.-Jl .S-r (a,b) .-fo,&Jl -i)-.1 - # (3) ,Jr_+

(Meり 山|ミ,ひ (E)電 1コ|●ヽ1^い (1‐8 McV)上 国|こ、■

秘 出 |

評 ン ト ひり Lと、Jヘュ4」loL、 |さJ警 J[3,2,1]ご二 |み )ヽ‐ こぃ

≒ 脚 1暉 国 Jり IJL、 」(lo■ =L411メニ い‐ ‐ |ド ニ 脚 1暉 L

― Jメリ|■
“
●IJ』りもェヽ 甲井ヨ|ご』 こ1メハ|シ jlヽ_|三 11^‐ 3´

メL fiJl^く (2)←三υ兆 J♂ 区 d喝場 `L口
1こ[=:ェ 上メ 11^‐ ]メ |

・,‐ メ リメー ぉヽ年■夕|」"l,】
J“ 1｀ ｀‐,一→』,3ェLシ 甲,ハコ|ごョ|.■出 ↓1ヒ■」(1)く '・

1シ

[CHl,C2H4,C2H2]1 り`υKJメJl山いメ |い J」 ≒メ :メ ・・。1ビ国 1、■出
こ井ヽ Jユ=墨JIンJ INH3,N02,H20,C02]`メ リ|こ挙メ1」 '・・い .ヽ1_1^ヽ、

,■いメ 1・軍 年JメSI亀コ |こxlメ ロ 1

-伊
甲勇 」|,6工疇 ■井 ヨ |ご」 |ご_311:Lヽ 、 (3)K11)」

4_」IJ● 瀕ハ|ゝJ`ヽ JJノιJ 6_メ_尋1ヽ ^,く nじ"1♪ |メL Jj≒夕 lj 21^‐ 1ぎコ|

■メ l a(mg/cm/) b(ヽleV)‐

C02 0.3403 1.5437
C2H2 0.2292 1.6481
C2H4 0.1968 1.6718
C3H6 0.2183 1.6284
(CH2)3 0.2007 1.6682
CqHro 0.2046 1.6434
C3H8 0。 1794 1.6959
C2H6 0.1821 6S07
CH4 0.2079 1.5215
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2θθ′`の ′」り̀′ 2 1PSG// 与 出 J′ル ‐
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2θθ′̀の 」J`′2″ Jヽ 与 二 J′ル ‐

iil3i" qiluY (Zr>2) aiJiSJ. I fuJF,.Lll oLr,y*!. I dra ?l*r

g,rJ..,rsJ re.rl rs.a 6 Lrrl -..Ud qc JIs , :rsl jip r*rl

dlll . Jri.1 ,a-p*aii..,.cJl Ar.Lrll ,f3hll i$ , rl.r^;-ri,!l pj

ABSTRACT
Theoretical studl' of the range of heavy charged particles (Hear1'

ions (21>2) and alpha particles) incident on solid and gaseous tar-qets and for
carbon (C) and oxygen (O) ions with myler, kapton, havar. and nickel
targets has been predicted for the low energy re,eion (l < E(MeV u) < 0.01).
We suggested a semi-empirical formula for calculating the range using
experimental data of stopping power. Consequently we \4rote a pro-qranl

(RANG) in Fortran 77 taking into account the consideration the effective
charge Z1- of the incident heavy ions. We found good agreement bet\\'een
theoretical calculation and experimental measurements.

枷 |

叩 |●t」Jまり11'in亀」がコ1凸|^‐ Ⅲヽ‖ご」1甲L′ 釧ヽ|ゝ ♪ムンド

島トコ≦♪ |,o,メ く]」  t,ヽり
～
井 J:己´ ■ 1“ |。■ だ壼L」|(国|こ上ヽ =、りZl>2

脚 lJ(Kapton)。メ ゛ IJ(Havar)υЦ コ IJ(Mylar)力 1 ^]出 ハ|.キ 4墨ピ |

り1 ・`` 1｀響メ ‐ こ
|メ

`|´

」 。(1<E(MeV/u)≦ 0・ 1)日』u」|ご L辞 C｀iCkel)

と」→(んへNG)♂
`メ
1■К 【`点´ メ |1軍J■晦り16J』 11^・ ごL許

ヽ́1・lJ工 |

Ⅲ
ど
'^よL■ →
`ヨ
1ゃL♂ ユ■り|_ハ ″ スヽミl Zl・ 4」 1lt in J Fonram 77

・ふ り|ン
`」 `‖
ス・1●Lり■亀υLも_脚1♂」い滲|メ ま Jメ |

」Lハ劇 |

し」Lf」  ^]Lメ lJX (Charged Particles)亀 メご」1凸1ム |● ]ヽリュ́ ュニ

JJこ …
l JJ■早 16さい 山 |メ ど eJ=坦 に ぷ 工 ■ メ

|い」ム レ 1・ゝ 菫 饉 丼
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iiL, .iby (4 >2) i+al Lr--il 4t | .+t _:-> ,. -
ebl .tesl ;p;jo utl

i--Ellll o-!l-il JlJ i*l ,C ut "+ 
qi3* -L-jl D.l. d."+ll Jl* Jlt ,rJc :r'..r- .-

d-Jt= dL--3J 4 JSJrll tdlll dS JiiS ,',J- ,i-ll J.-l .,:- t-.s&ll gl+:."s!+-j
6-.11-ll fuF-LIl di+|"+lj (Total range) slsll d.:.ll oE dlhj ,:.ii,- al-n j :-il
g..S-Jl ,J-- ut drs d."+lt 4.-tiJ t':il Jl*ll d.rt 4jli 4+j- ,.lS+ g:Ul L:' )=

..:rU J iiL-b)tf J"!ul d."+ll t.l-r ,_i+ll ;:L fr .,lc .J+-, _*
cF+ .t-l d Eo i.i- lsit *l O, u.s.L. f."+l (R) q'Jj ; jAlr i-r!:Jl ;l

-: i.!Yl i.iJ.all thi:-L o3l;sl JS+ ; &jl iJL: .sll ; -

R=1苛

,GG)l 6r.e jL: (-dE/dX) 3 i-illl J.=- cI _1
Jp ;-6i, aJlrl drtit}Il :-u Ll ctlUl gLit.tlt &(l)s:^lr +',*l (l) iJ:ro*r ,::,.
-ort-.r,. ti i--$ Ji3'i (dE/dX) ;:..iill i-El.tJl i+ j)' e:3 .rlSjt 6*Jr +',-j : t..

,.,1 - j a-iJlll ...i.:t,.(2)1lnfinity) 4ri,.: (E=0) i-Ellr Jl ;*;.!a,rSJl _-i 
=

(Close collision) i-+JJdl &)eljll J,,3Ll ii'*r p i.Jrjr .,i',gll .r.b ,-ii:' i--:
qls-:lL (1) a-J:lJl (.i i<il r;5r .ll -J.,*s j (Distant collision) ;-u_Jl :l: .'-.

……(1)

… 。(2)

5161 =56165.*56;,
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2θθ′̀r3/J`′2-

s¨s=等二h等
Sdls=1響曳羊ln轟

与 二 J′ル ‐

一
』」(0.5772)べ呼 J央」Ⅲ Lc恥 (r)J(C=2eイ )ムニ以J→ ♂寄 ■ LC J」

―:び |よ劃Ч04。ピ1卒

… 0RF不
Flit:履l:きIFtti卜可晨l:きT「|

R(E)= lキ =R(EO)

Щ助訳 助 十
i  EIEO…

的

Lン」 |●Lぃ 」点aVい 」J`』 ヽJ脚1国ぃ1-ひ |■ 餞 ´(6)亀」ヨ 1ジ■ J

―: Jり 1

… .(4)

… 。(5)

E≦ EO    ……(7‐ a)

●,Ⅲ…なも■か
ミ1-ヽ (E<EO)ムク訓 ひ贔 (7‐b)赳さ口 lひ ♂国1」lギ

1…ヽ■」J

(WヽNG)♂|り lυ‐ (SIMPSN)げメ l eLメ|ごゝ 伊 (SimpSOn Method)
。
(3)J」|.I 1ヽ

`ヨ
|口 …ヽt‐メ ldi二 'ハ∬

(Zlン 2)甲1亀メロl山1… ]ヽ`aAlitr d島 」・ Jメ|ヽメ 1カ
1｀ ス
メ |さL・■1到 |ちυ」

11^こ
ご
L」
=｀
点・l JA411甲 L｀ 1礼需メ ■ ≒´ が

ミ`・ 1´

~:01

う
０
６
Ｘ
υ



^

iiti- jrty (21 2t :3.t h'J^lt Jt-y,Jt 6-t et -

&b, I r.r,l i.* rt,l

R=aEb .....(g)

-, 
.* 

d.-.J E Jt a.-,:lt, (8) il:t- Jl LESII :sl :ica , c+l_i b, a dp.

_。 (9)
Ｅｂａ〓

ｄＲ

一
ｄＥ

dE=」LE卜 b
dR  ab

~:OL C出」

… 。(10)

―:ごLふ 墨 (10)亀ゴ=|ょ い 押 漁りLメ1工LJ

^

ln(dE/dr)=-ln (ab) + (l-b) ln E ……(11)

礼■C評 ●メメ |さL(Y=AttBX)“亀NIヽじ」 シ 礼■`==L・ `■
s(11)亀■‐』J

■1 ‐'メ |ム `ヽル  (b,a)こ淵  ‐̂]甲 1、 、へ'(H)■ =Lど 1ダ ミヽ1¨ハ・&=J●Lり13メ

♪ ミト

“

 ヽJ…
ごL許 Jメ」 1“ シリoeaSt square method)`メ ニ |

。(8)亀」ヨ |

ミユニ鶴111ヽ 1'|

こLり IJり」 ヽ り国 IJJ」 |ご 出 リメ |ユ ■ =:ヨ 11ヽ =]●メ
L 
メ1こlυも 一 出l bメ翁 |、・・く1」 エニトいヽ ご=LL.ょ LりJン い` 亀メ |

Lさメ 」さ」 t4K瑯 ♂ 1社:コ1贔り 1社ナ ま ヽ̂1‐・
`1ヽ

J」 メ ||ゝ Jc戸遭 1

_:壌yl亀L』.増」 11ヽ J」 墨 JこLjメ靭 IJttJ ψ墨 ムヽ 二1

ZI=γZ!

げハ■叫 】_メ |´醸1・Lひ Ⅲ メニ1ス‐JJ.=」コ1`｀ JルLγ 』～j
lk .il d… 典ヽ J(E(MeV/u)<1)=Lり1こЦJ工 Llj響口1こ[出|ェ 【́、「

:いし釣 |■」J」L」 L‐・]J■Lヽ 13じ≦
`上
」^1‐ヽぃ ZIⅢ 亀ピ 1

４
　
・
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2θθ′̀の 」J`r2Lly

(dE/dX)Z =生

(dE/dX)ZI  Zl

五二1-Ac~鷺 r
Zl

V=ホ

与 出 J′ル ‐

… 。(13)

… 。(14)

:01Jぬ国 1亀週 1出ゝLル ニλ,A」

t'-,r:-Jt :-uJl3 (v) e--"Jl :l-icL: irL-ll :l.rlJ Z;* AJUilt ajill :Jy.,YJ dJ,,l ,:,...- Sl

-. 1s)i,;)l irlJl t*rZr LstJl c."+ll

社 L dl“yな出 1嘔,銀 |●1^.ヽ '!`ョld,Ⅲヽ

麹L出|“ (ゞzl>2)～串l●Lメ
`ヨ
l」・Ⅲヽ

■ニー ♪ ミ

`Jハ
](I,O)亀郵 1山L♪」

`」
1甲L´ (7)4さ|ヨ |が ミ`1-ヽ

)ム シ JL出 11^・ ]評 |」3Jメ |´ 』 J=こ ミ`̂ `LL Jュ さJ二 」 (C)0メリ国 1

云` inメL工|■J`■Lッ 16ジ」 =L評 が
人ヽ1■
り
°
kFRNG)♂ ニメ IJ(8)43L4il

.川 ^.1山口 J.亀 J島
～
J脚|♂』 い 心出 渉 じJン」 い 電口 |

―
メ 1・♪ J」1中|“ 」 、月 1暉 国 ≒■lJ」 1(1)が」 こ■ メ

(1)軍 1こ
■
L,J・ (5.4ヒ 1^.、 山口型 .亀りLC● メ」Sl■墨 ♪ ム じ口 IIさメ lJ O

み塾 |メlJンー Lゝ 」』 |ムヽi‖ υJ」 ♪ ム ぃ J(E)」」 18=ヽ jげ J」 |ぬ jヽL≒ 1

・也 |」 J」」|エ ユ I K■・ご国1酔

～
jじJ乳■ 出|“|が 国1由l^… tヽ`」 1甲1'Ⅲヽ

』1ヨメ1こ 出`|ご Lも、J(Cu,N)●1瑚1許 姻」1国|●曝 JL J

ご  `^｀ 11 '1^'me=JI.|。
(3)(RANG)。J lメlJ(7)亀さL.ilが ミヽ1ヽ 井ヽ 4J・ハ ´
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,:3,- -;;ti''Z 2t ;FJt ;:ri.lt alal,alt 6t Js
el+_t b,t i:;o r.:,t

ci-i."s 9l."sJ 1**,J*Jl l.?.i+.-ll ir +'-= ; .:=-.El Er+l* 6.:.:-,,tiJl i5r:.:.,,J1,

-: iJ:uLr -oLt 
^ll3 Ull

R- exp (e, * er"* A.3 GE)2 - A,{ (EE r-'- -.-: EE)* - A6(EE)2) .....(16)

-t!t ..ll Or-)l L-iU di.i E 3 (mg'cm:t f --i jjl $.j R, EE = lnE ul .,,,-

,f-i I "< l+--l.c .J-.-,.-rll i+s (Ao. A:..{.. -:-,..{:.A;) :)-l*lr Ll keV ,_rl:s.e

,# t-ill LrJ.! aiJJill U3Ljr -' +' i: :-$ (2) LIS-:ll Jt . t6)r:*lr

J*Ji--: Jt-.,l .r JilJ.iil l- & ELa.: -:-, . ' ::- :-+! fu-21,L (Cu, N) -il:a)r

げ メleLメ1)ヽ ぃ→ (14),(13ニニ ・F多ムン
～
井ヨ1亀t」|ムご]

.(3)(zRatto)

cls*iJlJ gjirsJl3.lli#t3 rl+t-J i - j rO. C) fur,ilr c,Us>l 1erc.$ crr..-

J-+lllJ Kapton ;.,-j$Jl3 Havar j* -: \1-. -- -)=_' -J,G; al,:.", 
.t ; g1

eljts-L (Plastic) .rl,:1 ,\ . rl .#-1 '.'-:' - -:---;-r .i'*s i jlralsNickel

j:-j v.-: Gl-uYl ora D-: 6JlJl (O. f r :_l -_;>j;*.!t ,_rLs ; ril .(7)rtS_rtt

eitiill C- qj,E:Jl 1 rtil3., fu_,f i_. (- r_-- _)-: _- (0.5_1.6 MeV/u) i-i,,-tlr

.-rEi.,Jl i;:iJiJ.c eiEi elri:*L_l (8) ;-:; _l= _.'+: J_,--.:l i Jl: 
(8):.,r.J1

l\ q .rl 
(8)iit.Jr oLlsltr a.:;l.L aiJ"E f-I _=.' i:, (3) JSJI :;r:_r

.(g)Porter lll*ir ;:. '" !-: '.)*'.* al:ii-t -* eE &llll

Li':*'
a;t+ .+F JS.j .l ,.; os,Lil d*+ll 4.t+ j- -- _; _:u a:_: 5-Jl j_,pr

.t--J *p 4+il+r all} g: jos.i4 fi-+ (Rr :i :-Z'=-,jr ;l .-it*ll L:.rl .gl

ci r a'ii ..i.'' i- (1) illtJl 
"ps :..,;_:. _a= -._iJl {'s.jll J--: Lr:c ;*-

..,1 -l Lj,E: -p ;J:ul o:s j S]i ;! : ::l ',- ;t ,iJll i',j',I]l ::c il:l*ll

\*r .:U:t-;ll jiiii Jll-ill i 4!:6:.s; _= i:_..::-- :i'.-=' i *j .t-6 .+ slsll jl^ll

ヘ llS`



2θθ′̀の 」J`″ ムJリ う出 J′井 ‐

dllJ . (10)g;l.ll ,+1*,s 
,51 (Distant collisions) 'o,lq!l ,-:Lrl--3113 (Close collisior. r

J3r-S ,-LJr: qrJ.ll ,-lL,"s. 
e3 aLrt -1ll .i ,n-ta LIti:l U a-1. Ull (7) ,J:t-ll ->= ,*:

. ,li 6!li ..,.Ic r.J:.--lt i $ Zr- :ll-ill ajs.,ill *li -tljrYt A+ Ol.:.1 al}lil :5'-'
gl . (3,2,1) jlls-iYl ,D.i. ,x dli al=)- 0s.JJ qL,ll .LSll{ fuJtL + .}.Jr ?j=
g;' ^\l ,.,Jl-,,s ; ,-il-:alS Jl$lJ rJj:Sll-, JU#IJ ;)."U1 dj].!J alri:*l e-3; (3) -'s-:--

;.r(9)i5- Yl ol3:*J&Jl J).,el-LJl u.q.:,Jl oL,al ,'',lr,sl:aYl o-uritrr':t ':::'>-

.11^_1■Lり、亀りLも メ」IL出日 、単 |夕囲 ILゝ К‐1多ム

0 1。 n in C

●_t,こい ■■ 1・ =ピ:(■メメ 1」 00‐≦ノウヽ二|こしごだ。メ:(1)ご盤

（“・〓
り
ヽ
υ
８
・）・
ョ
●
３
〓

-Nphn-?t-talc! i6 C'l

,,E
..t

,o
t

/ 

- 

prare!! trork
!.... ZlegI.t, tg?8)

ぅ  あb  =dO  どう6…  beO ■6bJ‐ ■おo
E(keV)

liDLa P..lcle a Jr ig!r)
”́
´
・

・　

　

　

´ヽ

1.6

｛ヽ
〓
）ヽ̈
一
■
・）ｏ
、
〓́
‘
一

ノイ
6

1

」
ゝ

||ll=翼 賓
逗

L葦
ユ τ

「

TF二 .

E(MeV/u)

・

“

,」メ■ 1‐ し卜J卜 」口 1′ ● J■ !“Vl JL轡 J国
こ■ →〕ご」

:←
)多
毬

。….:瓢号酔薬●1996)

E(keV)
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2θθ′̀の 」J`′2ム J 与 二 J′ル ‐
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■ίツここ造″びり ιttι
“
′ゼ″″∫′―ιtt J/♂の戸

″
′́た・′fた 」し

。
巨 J工 L二  ヽJ`jo Fヒυ、 り 」 1ど ,^ヽ ノ Ll」 。1lLlこ 1っぃ ヽ JLり |びぅメ |●井

= 
1ヽメ|こ ナ」 い―一`J山

|^^ミ ■lJ`Lュ 鋼 JJヨ |ふ 1`凸り |二Kも ヽ́到 IJ■口 |

.L:l:c.)l

山1、ハ^ミ 11_,1(6-0)出1^よ 1]、ニメ●

.(2-1)こメ」|とメ囀りJ」一暉 r'195‐0)こLコlⅢりj

甲ゝ コ|(ン さ」 山lりい ylゃ ヽヽlJり■

.』_EI´リ こメロ|こj こ|リヒ リ|

1 1

2

２

５

０

５

０

４

ら
，

つ^
¨

ら
，
　
ａ
Ｉ

つ

“

・
，

一

４

４

４

４

２

５

２

０

１

４

0

4

1

2
つ

一 l

2

５

４

４

４

つ

一　

′１■

つ

一

１
■

１

０

４

４

１

０

1

2

４

　
４

つ

一

■
，

つ

一

４

＾
，

つ

´

０

４

１

０

4

5

1

2

う
０

（
υ

２

４

0

4

0

l

4 1

2

４

　
１

■
，

ハ
υ

つ

ｌ

Ｄ

４

０

つ

¨

■
一

〇

５

4

l

４

５

2

1

２

４

０

０

4

6

l

2

一
１

４

０

　
１

４

４

４

０

４

４

6 １

　
１

４

４

１

つ

一

１
４

¨ヽ

）

＾
，

０

，

一

■
争

ｎ
ｖ

■
，

２

４

０

１

０

５

０
ｖ

つ

一

１

４

4   0

4   1

|

1

つ

０

０

１

４

へ
，

０

１

４

４

４

４

４

ｎ
〉

つ

¨

２

５

１
・

つ

一

１

４

４

Ｄ̈

４

４

|

０

ヽ
、
）

５

４

０

　
，

一

＾
，
　
４

０

，

一

ハ
υ
　
¨ヽ

´

つ

一

ハ
υ

０

４

0

1

4

4

0

4

６

４

0

l

l

9 1

つ

０

４

１

１

っ

一

１
４

１

４

１

４

０^

Ｄ^

２

４

０

０

５

４

４
，

つ
一

４

４

,

0

1

5

|

１

つ

一

０

　
５

０

　
４

０

　
０

４

　
４

４

　
４

２

　
４

つ

¨

う
０

４

４

l

l

1

5

1

1

4

4

11 1

つ

一一
ハ
υ
　
・ヽ

・

４

　
４

４

つ

一

，

一

４

つ

¨

Ｏ

ｖ

２

４

２

１

４

４

０ ２

４ ４

一

1

つ

一
〇

１

ハ
υ

ヽ
，

４

　
４

０

　
１

６

４

∩
ｖ

＾
Ｄ

13 ｌ

・

つ

¨

６

　
４

つ

一

■
■

０

　
６

l

0

０

５

０

４

０

４

４

４

0

5

0
つ

6

)

つ

一

一Ｄ

Ｏ

Ｉ

４

４

１

４

０

４

２

　
４

０
〉

つ

¨
一

０

４

一

１

０

４

４

l

)

l

4

１

０

４

‘う

―
■
　
つ

一

つ

¨

一Ｄ

つ

一

■
■

５

４

１

４

1210



2θθ′̀の コJl`′ 2'た J 与 工 J′井 ‐

●いメIJび国

ムム」■|ェー′K・・亀1ヽ⌒ツlJLメ 1ドトLl`Lプい・1-1伊 6こメ |ざコ1シーl

,メ |←あJ JIル メ |´ 地 岬 16い ひ
～

|リ メ L4J。み 曰 |シ さ`― ■
“

L→ふ劇 ふ ～ 」 辞 螂 |い響
ど1^]■1⌒Ⅵ 山|,い 1`伊 亀井 ひ こうコ 1

・』 」 ■ 日
1凸 U」 1、 |ェ み 却

lJご |一 Yl岬 国 1ひ 瑯 c‐ 二 li

l」 点と11_.国10国lJ`‐Ⅲ 鋼`醐座 `“
｀`、]|ゝ clた、J出し出

`メ
'こ共-2

・
～
メ」1雄』JI J戸メめJメ|ン も」Lり |り J_メ|～去 ま

J ・ J山 |さ J」  ヽ 、1■1ム 出|クメ ニう喚 l JIう勇 社ぶ リメ IJ」型 ,分 1=｀キ |↓l~3

・墜■■ひ≒学ン」|ム と̂ふ≦出LttJ Jメ
|

:ハ い♂ ,■ Lメ }
cコ |ム c」L甲

`」

r」 凸|タメ oLヽ るい 出い 夕 1́ヽ1なメ錮|●1,メ|ン 3=ニハ 1・ 1

・ふ り1邸 伊 Jメ|_―'ス (

単 ■ ル 曇い い ヽ |ム |シ 仏 ヽゞ 出界 ひ 興
1ル
♂
な メ
|～
夕
1」 上 |・ 2

・Jメ 1`出1,出 6oし 」なし三'≦

～
J工 |ゝな |り」とメ■― fメ国|■回|シ 。■」11lL‖ びjメ (1)´じ夕↓

* 1992191 pLJ l''*t.tl ;^ ::,J ;s.a-sJl-e

こメ

4_|り」|

ご_里 ｀

_| ^ ^t ill

=1●
L ル 」 |」    | もしぃ̀ュメ

|

こ)‐
´

説」|

)ヽ五L」|  二|  こ‐
l     rik

脚
・

曇

a“レ|じj

社 ム

●メ

亀LI

ジヽ|」

0メ

721

816

671

332

1050

215

307

297

630

476

569

456

102

164

332

309

211

327

137

93

237

216

310

79

169 i --- Hll
L-rI r;:s

294 I llt ll]E
I325 I 237 tS90
I

3so I e li(]l
It76 i --- 1t)e

t, 7J 3gl

12H



“

_ソ 64=7び軍 ιttι
“
′ゼ″
“
∫′一二rJ.・ J/♂二り戸

υ′́′″ Jた ん

^    も
れⅥ亀り|が 中、ψ」』μ lシ J銀l仰|←jメ (1)´υ辞

(L■)*1992/910日 こi41JIン 2」 び―醸1リ

こメ

赳ヽ|り」|

□_国 |

ビJ ^^ミ
`n

。|」L 出 」 "4ユ | 6_″_3.1
こ)L´

こ二|

も
一

| 出

ri

と,→」|

C.

4112 2530 1480 935 1314 461 10S32

げ｀
| 祉

■
“
Jりj

Lム

●メ

コニ|

もり|」

●メ

一

¨

一

‐４‐２

９８０

‐５２

1082

340

609

189

831

4S3

‖5

54

■SS6

CJk 2544 1422 1366 1311 ‘
υ r\\i

.♂口|、・,ヽ、lJご
=|♂
置|もリカ/ず ^ヽ 1ヽ1'・ 1:じ 、́

・
=

(2)´し卦
O    REM彙 キ■*PROGRAM  FOR  SUGGESTED  :ヽODIFICATIの  ヽ しヽ DER  ヒ1:i=o
HYPOTHESIS**中 *

5    0PEN data`・ FOR Oじ TPじ T AS11
10    R=7:C=5 :G=2
20    DIンIIM(R,C.G),EL(R.C.G).Rヽ V(R.G).CLIC.G).GL(R.C).TR R.G).TG(R.C).TCI(C)
30   DIM Rl(R.C).R2(RG).Cl(C.G).C2(C.G).GI(R.C).G2(R.Cた ヽヽ(R.C.G)
40    REM ⅢⅢ■十READ THE PATTERヽ いИATRIヽ・・ 十キ十十
70   FOR:=lTO R:FOR K=l TO G:FORJ=l TOC
80   READ lM(1.J.K)
90   ヽEXTJ:NEXT K:NEXT I
95   REM*+*ホ READ SUM OF ROヽ ホ***中
100   FOR K=l TO G: FOR I=l TOR
l10  READ RW(1.K0
120  ヽEXTI:NEXT K
130  REM+ホ 十■十READ SUヽ 10F COLUMN十 ■本お*X
140   FOR K=lTO G:FORJ=l TOC
150  READ CL(J.K)
160   ヽEXT J:NEXT K
170  REMキ **十 *READ SUヽ10F LAYER*中 *十■来お
180   FORI=lTO R:FORJ=lTO C
190  REttD GL(1.J)
200   ヽEXT J:NEXT I
210   REM*十 ■ホホINITIAL ROヽ S ALLOCAT10ヽ X=率 **
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220   FOR I=l TO R:FOR K=l TOG
230   Sl=0
240   FOR J=: TO C
250   SI=Sl+IM(1,J,K)■ CL(J,K)十 GL(1,J)  .
260  NEXT J
270   FORJ=l TO C
275   1F Sl=O THEN 295
280   EL(1,J,K)=Rヽ V(1,K)ホ CL(J,K)*GL(I,J)摯 IM(I,J,K)
290   EL(I.J.K)=EL(1,J,Kソ Sl
293   GOT0 300
295  EL(I,J,K)=0
300  NEXT J
305   NEXT K:NEXT I
310   X=0
315   REM十 ■**キ LAYERS ADJUSTMENT十 ホ■キ十十

320   FORI=l TO R:FOR J=l TO C
330   S2=0
340   FOR K=l TO G
350   S2=S2+EL(1,J,K)
360  NEXT K
370  Gl(1,J)=S2
380   NEXT J :NEXT I
390  FOR I=l TO R:FOR J=lTO C
400   G2(1.J)=Gl(1、 J)‐ GL(1,J)

410   NEXT J :NEXT I
420   FOR I=l TO R:FOR J=l TOC
430   S3・0
440  FOR K=l TO G
450  S3=S3+IM(1.J.K)■ RW(1,K)
460   NEXT K
47()  FOR K=l TO G
475   1F S3=O THEN 485
480   EL(1.J、 K)=EL(1.J,K)‐(G2(1,J)*RヽV(I,K)*IM(I,J,K)/S3)

483   GOT0 490
485  EL(1,J、 K)=0
490   NEXT K,J,1
500  REヽ 4+十ホ十*coLUNINS ADJUSTMENT十 *十 ***

510   FOR K=l TO G:FOR J=l TO C
520   S4=0
530   FOR I=l TO R
540   S4=S4+EL(I、 J、 K)

550   NEXTl
560  Cl(J.K)=S4
570   NEXT J :NEXT K
580   FOR K=l TO G:FOR J=l TO C
590   C2(J,K)=CI(J,K)‐ CL(J,K)
600   NEXT J:NEXT K
610   FOR K=l TO G:FOR J=l TO C
620   S5=0
630  FOR I=l TO R
640   S5=S5+IM(I.J,K)十 GL(I、 J)

650   NEXT l
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660   FOR I=l TOR

^      665   1F S5=O THEN 675｀
      670   EL(1,J,K)=EL(lMJMK)― (C2(J,K)*GL(I,J)摯 I、 1(1,J.K)/S5)~ 673   00T0680`

675  EL(1,J,K)=0
680  NEXT I :NEXT J:NEXT K
690   REM十 ■ホ■■ROWS ADJUSTMENT十■=■ ,■
700   FOR I=l TO R:FOR K=l TO G
710    S6-0
720   FOR J=l TO C
730  S6=S6+EL(IMJMK)
740   NEXT J
750  Rl(1,K)=S6
760  NEXT K:NEXT I
770   FOR I■ l TO R:FOR K=l TOG
780   R2(1,K)=RI(I,K)‐ RW(1,K)
790  NEXT K:NEXT I
800  FOR I〓 l TOR:FOR K=l TOG
810    S7=0
820   FOR J=l TO C
830  S7=S7+IM(1,J.K)Ⅲ CL(J.K)
840  NEXT J
850   FOR J=l TO C
855   1F S7=O THEN 865
860   EL(1.J.K)=EL(1,J,K)― (R2(1,K)十 cL(J.K)・ Iヽ 11:J_KソS7)

_      863   GOT0 870
865  EL(1,J,K)=0  ″

870  NEXT j:NEXT K:NEXT I
875   X=X+1
880   FOR I=l TO R:FOR J=: TO C
890   TG(1、 J)=0
900   FOR K=l TO G
910   TG(1.J)=TG(l,J)+EL(1.J.K)
920   ヽEXT K
930   NEXT J:NEXT I
940   FOR K=l TO G:FOR J=l TO C
950   TC(J.K)=0
960   FOR I=l TOR
970   TC(J,K)=TC(J.K)+EL(1,J,K)
980  NEXT I:NEXT J:NEXT K
1000  FOR I=lTO R:FOR J=l TOC
1010  AG=TC(1.J):BG=GL(1,J)
1020  1F AG=BG GOT0 1050
1030  NEXT J:NEXT I
1040  GOT0 320
1050  FOR K=l TOG:FOR J=l TOC
1060  AC=TC(J,K):BC=CL(J,K)
1070  1F AC=BC GOT0 1100
1080  NEXT J:NEXT K
1090  GOT0 320
1100  FOR K=l TO G:FOR I=l TO R
口 10  FOR J=l TO C

ハ
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li30  LPRINT USING"####.#'':EL(1,J,K):
H35  PRINT#1,EL(1,J,K);
1140  NEXT J:LPRINT:LPRNT:NEXT I:LPRINT:LPRNT:LPRINT
1150  NEXT K                                        ―

1152  FOR K=l TO G               `
H53  READ T(K)
H54  NEXT K
l155  LPRINT“ values aftcr'X``cyCles of itration" :LPRINT:LPRINT
l156  FOR K=! TO G:FOR I=l TO R:FOR J=l TO C
1157  VヽN(1.J,K)=EL(1,J,K)/T(K)
1158  LPRINT USING“ ####.####'';WN(1,J,K);
1159  NEXT J:LPRINT:LPRINT:NEXT I:LPRINT:LPRINT:LPRINT:LPRINT:NEXT K
l160  DATA !.l.l.l、 1.0.0.0.0.0.0,0,1,1,1,0,0,0,0,0,0.0、 0,0,1,1,1,1,1

1165   data l.0.0.0.0.0.0.1.:.l.1.1,1,0,0.0,0,0,0,1.1,1.1,1,1,1,1,1,1

l167   data l.:.l.1.l.l,1.0,l、 :.l,1.l,0,1,0,0,0,0,!,1,0,0.0,0,l

l170   E)ATA 1444.1778,2128,1890,2502,709,381,0,0,0、 0,4886,2521.206

1180   DATA 4112.2530,1480,935.1314,4612544,1422.1366,798,1314.169

1190   DATA 721.297.164.93.169,0,816.630.332.0.0.0.671,476.309,237,294

1195   data 332.569.211.2:6.325,237.2462.1538.1164.919、 1181.124,1195

l197   data 442.666.268.659,0.459,0,0,0,0,128

1199  DATA 10832.7613

3島 静
O    REM****PROGRAM FOR DISTRIBUTION THE STUDENTS CHOICES**■ キ

l     G=2 :R=7 :C=6
7    0PEN“data l"FORINPUT AS#1
10   FOR K=l TO G:FOR I=l TOR:FOR J=l TO C
20    1NPUT#1,EL(1.J,K):PRINT EL(1,J,K)
25  NW(1,J.K)=EL(1,J,K)
30   NEXT J :NEXT I :NEXT K
35   CLOSE
40   REM*Ⅲ Ⅲキ■SAMPLE OF STUDENTキ **十■*

50   FOR NO=10T024:LPRINT SPC(3):NO:SPC(4):
60    FOR K=l TO G :L=0
62    1F K>l THEN LPRINT SPC(11):
65    しPRINT K:SPC(3):
68   REM***Ⅲ ⅢNUMBER OF CHOICES■ *中 *十 **

70   FOR CH=l T07
75    REMキ **キRANDOM PROBABILITY SELECT10N*******
80   T=RND(CH)
90    SI=0
100   FOR J=l TO C:FOR I=l TO R
HO  SitSl+EL(1、 J,K)
120   1F Sl >=T THEN 140
130   NEXT I :NEXT J
140   S2=0 :S3=0
150   FOR Jl=l TO C
160   S2=S2+EL(1,J,K)
!70  NEXT J!
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100   FOR II=lTO R

^     190   S3=S3+EL(H.J,K)200   NEXT II
210   P=(S2+S3‐ 見L(1.J,K))/(S2+S3‐2+EL(:,J.K))
220   FOR II=lTO R
230  EL(H,J,K)=EL(11,J,K)'P
240  NEXT ll
250  FOR Jl=lTO C
260   EL(I,Jl,K)=EL(1,Jl,K)十 P
270   NEXT Jl
280   EL(1,J,K)=0 :L=L+1
290   1R(L)=I‐ 1 : IC(L)=J=1
300  NEXT CH
310   FOR KK=l TO G:FOR II=l TO R
320   FOR JJ=l TO C
330  EL(H.JJ.KK)=NW(H.」 J.LL)
340   NEXT JJ:NEXT II:NEXT KK
345   REヽ 1摯 *中十THE CHICES■ ****

350   FOR L=l T0 7
360   LPRINT USING=`#“ :IR(L):IR(L),IC(L)::LPRIヽ T SPC(2):
370   NEXT L:LPRINT:NEXT K:LPRINT
380  EヽヽTヽO

（
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pd*ll +$ - c,l+tll f3b f*E - reL*r ltE*l

. ABSTRACT

The Mosquito and German Roaches was very important medicaly b1'

transmission many disease. This study was investigated to compare efficacl'
of 3 concentration of IGR applaud, Nicotin extracts and Biological Larva

and 2''d Nymph of German roaches under laboratory condition for 24 hours

different tinies. The results shou'ed the higher concentrationof applaud.

Nicotin and Nematoda gave high percentage of mortalitl' of N{osquite larva

and Gernran Roaches N1,mph uhen exposed for 24 hours and continuoot-ts

exposure. The study showed that applaud nicotin and nematod have more

effect on Mosquite larva than roaches nymph in different concentration and

dift-erent exposLrre period.
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ABSTRACT

In this study a river ofpollution was restricted represented by the flo、 v of

untreated 、vater thro、vn directly in Tigris river in the center ofMosul city

near Ninevah health offlce. Ten stations have been chosen.for sampling

from along the polluted river starting frorn the flow aerie,for a distance of

about one kilometer and 、vith 100 meter distance bet、 veen one stationぞ %

another.Total aerobic bacterial count,total colifollll COunt aじ Fecal coloform

count☆ere done as well as multiple tube method to estimate MPN for

colifbnn & Fecal colifollll . ThiS Study also involved isolation &

idcntiflcation of some pathogenic bacteria in tested 、vater samples.Thc

results sho、 ved that the most aerobic bacterial count containing station、 vas

thc main flo、v one.and the number ofbacteria、 vas reduced graduany,thc

study showed that this water was highly polluted starting from the flow aerie

to(400m)then it become better in the station(900‐ 1000m)frOm the now.

the total colifollll count & Fecal colofoHn count gave high average in the

main flo、=aerie then rcduCed gradually I In gcneral the bacteria in di■ brent

stations  、、'as represented 、vith predonlinance of Esttι rJs力′α `0′′ .

3均射θθο
`ヽ

ενS ノαθεα′お&Psιι′グο
“
ο′αs αθrOg′″οsα while the distribution of

other types、 vas differ in di3brent station.
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Effect of Deposition Rate on Electrical Properties

of Thin CdSe Films
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ABSTRACT
Thin films of CdSe were deposited by Thermal evaporation nithod

onto cleanecl glass with pre-coated Al-Electrodes. thickness (360 rurtand
different rates of deposition determined the Optimum conditions.The D.C.

conductivitv was measured in the range (300 -473)K and its found to

clecrease ',vith the increase in rate of deposition. Two activation energies

were found for all films fromanalyzedthebehaviorsof conductivin w'ith

the temperature dependence. lvhile Hall effect measurement shori'ed rhat all

fihns conductivit,v ale n-type. The prepared thin films shori's a steady

decrease in carrier concentration and non-orderly behavior of Hall mt'bility
r,vith increase in rate of deposition.

INTRODUCTION
Thin films of CdSe have got u'ide applications in the fabrication of

photo cells. thin film transistorr, iigh amplifiers and imaging der.ices i'. In

the device applications were must have a detailed knori'ledge about the

clepencience of the deposition parameters on the microstrttcture of the t'ilms

prodl,ce'l'. Several workers(i'*) observed that thefilmproperfies ofCdSe
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Hill(5)。 bserved such a transition arOund(lnF‐
S).

CdSe thin flllns deposited in Vacuum On unheated glass substrate

∞nsistr滞
凛酔襟罵驚哩fTttOf“"亜

。n on)C
conducti宙 ty and Hall effect measurementね

r CdSe thin fllms.

EXPERIMENTAL TECHNIQUE

The Thellllal evapOrated CdSe thin ilnls 
ヽヽere prepared by using

Edwards COating unite model(EdWards E3]61inヽ
・acuum(～ 10‐

)m bar).It

胤 瀾 震 1朧 蹴 11要 盤
ざ 鷲 鷺 穏 I::IThe Vapor deposition rate 1ヽ

dtthin::bl温etli鳳よ:lfiF::r計:i::L!]::11讐
:i:iO巌

[:[」las

BOth D.C.and Hall effect mea

Electrometer.

EXPERIMENTAL RESULTS
The Variation in room teltiperature conductiヽ

ity,Hall lllobility and

carrier conCentratiOn ofCdSe fllms tith derositiOn rate are given in Fis(1).

(2)and131ties::11:lllity and carner COncentrarion  are dCCrease Vヽith

量 ξttftti∬鷲 鶴 ilis埒

・

lざ 涅
・

塁 Ignin『し騨

h」

ll蕊iⅧ I

cOeffecient shOヽ
アed that all f11lns tte n‐ 卜rc_ 1ヽlere as Han mobility are

increased with increase rate Of depoSitiざ
√ヽ hich ha、 e maximum mobilty

value in(0.6nm/s)rate while minittum mobili■
aヽlue in(0.8nm/s)rate as

showed in Fig.(2).P10tS Of inσ  against l T ustlall)‐
shoWed tWO actiVation

認蒸郡囲 1靴咀0鳥
rlTttFl∬′柵 1胤露

(360‐473)K temperatures.
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Table (l): Activation Energies and its Temperature
n■ 1lms.

R.D。 (mn/S) Ed(eV) △TL(K) E2(eV) △T・
`K)

0.2 0.0178 300‐361 0.0689 361473

0.4 0.0198 300‐408 0.292 40S47]

0.6 0.0307 300¨371 0.341 371473

0.8 0.0834 300-398 0.242 39S■ 73

1.0 0.0673 300‐403 0.279 4[13■「 3
つ

¨
0.0865 300-387 0。216 3S~-4丁 ]
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Effect of Deposiliott Rate on Eleclricat Propenies of Thin CttSe Filnts 

,...\. uBAID er. at.

DISCUSSIO\
The result was that the conduc:i'in. decrease wirh increase in

deposition rates Fig. (1) which is in Generallr asreemenr with the
authors(''o'. For the explanation of this behavior and according to assumption
of chan and Dhere(s'6) that the compositie'rn of er.aporaied cdSe thin films
was riched in cadmium it low rate of d:position ritil: become rich il
selenium in high rate so that the co:lductir-in- de:iease and canier
concentration decrease as shou'n in Fig. r l ). (3 r. Th:. a-.sumption was
ascribed to vapor pressure cun'es for Cd ard Se s.hicli s:rrrr r:aithe vapor
beam becomes rich in Se as the source re=DerarLre inc:;:se' . also rich cd
in Se films u'ill due to Se deficiencv u.h:re t1 ger n-r-\pe ..ihi;h *e found in
all films prepared.

Hall mobility behavior is non cle:r :ecause iis de::nce:: on the
different parameters as shown in oRTo\ ' . Inrerpreiar:,.:. c.i li:.lj rnobility
in pol1,'crystalline thin films, which Hall nt:iiin sir en b.. :qu:::..,n:

上
」‐

ｒ
ｌ

ｌ

ｌ

ｌ

Ｌ

ｎ
‐
一・
ｎ

〓Ｈμ ÷
(μ T+μ D)eXpt‐寺

where:

nl : carrier concentration in grain
n : average carrier concentration in a gra:r
p1 mobility in grain

;r1: Thermoionic mobilitl.
prp Difftrsion mobilitl'
L : Grain len-sth with grain boundaries
L1: Grain len-sth

rp6' Banier high
Ks: Boltzman constant
T : Temperature

From Fig. (2) Hall mobilitr increase iirh increasi:: de:..sition rate
will may be ascribed to increase in grain s:2. u.r decre:rse i,l ba=:r hish ancl
decrease in average carrier concentration.

Activation energ)'for D.C. conduc-:ir-:n ri.as det'ine: br tro re-eions
first u'hich ranged from (0.0178 e\') to (0.r-rs55 e \') mar.be asc:--ced to
shallorv levels in energl'gap due to mono'a-:ni impuriries :tcrms ri-hilst
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second ranged from (0.0689 e V) to (0.341 e V) may be ascribed to deep !-!

levels in energy gap due to divalent selenium vacancy.

CONCLUSION

Electrical properties of CdSe thin films are a very sensitive to
deposition rates were as the conductivity and carrier concentration

decreasing with the increasing deposition rates while Hall mobility showed

non arrangement behavior with the rates and all films are (n-types). Two
activation energies are found in all prepared films.
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ABSTRACT
Complexё s of the compound 2,5-bis(aCetylmeth}‐ :±lo)‐ 1,3,4-

thiadiazole(AMTD)which has the following structure:

品 が 地鳳
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Prepamtion ond study of rhe complexes of 2,s-Bis (Acetylmethytthio)- 1,3,4-
Thiadiszole llith Some Transition Metals S.M,DHAHER etal

y_rli, the following transition metal ion: Mn=2, Co*2, Ni*2, Cu-2,2n*2,Hg*z,
Cd*', Ag*, Pd*', and pt*2 have been synthesized. Elementat anatisis
(c.H.N.), Infrared, and uv-visible spectroscopy, atomic absorption
spectrometry, were used to characterize the chemical structure of these
complexes. The conductometric, magnetic and the aqueous solutions
behavior of these complexes were studied, and their expected geometry's
were concluded. The study showed that the complex geometry around ihe
follorving ions: Mn*', Ni", with AMTD u.ere tetrahedral, Co-2, Cu*2, and
Pt*' were octahedral. While that of Pd*2 was square planar.

INTRODUCTION
In metal complexes of disubsituted-thio-1,3,4-thiadiazole, the ligand

molecules can exist both in the thiole and the thione form, so that in the
solid state as well as in solution in exists as tautomers. In both cases, the
ligand have four donor sites, since it is unlikel)'on steric grounds that the
molecule act as bidentate ligand, it can act as unidentate toward two metal
ions. In such a situation, it can coordinate *'ith (a) both nitrogen atoms, (b)
both the thiocarbonyl sulfur atoms or (c) one nitrogen atom and one sulfur
atom on either the same side or different sides of the ligand molecules. The
knou'n 2,50disubstituted 1,3,4-thiadiazole hal'e trvo nitrogen and one sulfur
ring atoms as potential coordination sites. such as in the case of 2,5-
dimethyl-1,3,4-thiadiazole, other exocyclic coordination sites may be
present as NH2 in the 2-amino-5-meth1'1. tu'o cHlS in the 2,5-dimethyl-
mercapto-1 ,3,4-thiadiazole. The coordination in the complex occurs due to
the electronic shift in the ligand through either the thiocarbonylic sulfur
atom or from the ring nitrogen atom toward the anionic nitrogen.

Some transition metal halides like CuX: and pdX2 could form a
polynuclear complex with the presence of a brid_ees. either by halide ions or
the ligand molecules'-'. A little work has been done concerning the
preparation and investigation of the metal complexes having 1,3,4-
thiadiazole nucleusl-6. In most of these complexes, tie coordination occurs
throu-sh the thiol and thione sulfur of the ligand u'ith deferent metal ions,
and the arrangement of the complexes almost found to be octahedral as a
preferable confi guration.

Metal complexes of 2,5-dithiol-1.3.4-thiadiazole have been used as
photo-eraphic layei stabilizer6, and in marine anti-fouling and anti-corrosion
paints''.. The ligand has also been used as an analytical reagent in the
derection and determination of metal ionse'l'. 'it. wide range of
applications for 1,3,4-thiadiazole ligands and their metal complexes
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attracted our interest in the preparation ofa new ligands deHved from the

reaction of 2,5-dirnercapto‐ 1,3,4‐thiadiazole and the reagents l‐ chloro

acetone to g市 e the compound 2,5‐ bis(aCetylmethylthio)¨ 1,3,4‐ thiadiazole

(AMTD),whiCh iS expected to be a蒼 ood∞ ordinating ligando Such ligands
will have two attaCent compartment sites;S202WhiCh could coordinate to

躍 t卜2等IVe窪等i郡翼や等,吼犠〃rtF瞑
prepared, identifled  and studied. It is known in literature those l,3,4‐

thiadiazole compounds and transition metal complexes possess a broad

spectrum of biological activity. Therefore it is intended in this research

prograrn to study the biological activity of the prepared transition lnetal

complexes as bactericides and ingicide.

EXPERIMENTAL PART
Elemental analysis、vas carned out at the college of Science,Saddam

肝 “蹴‰獅 F‐Ъ ∬
∝

躍

い
1・
n箪
11蹴
a嚇
;∝棚 慶

spectrophotometer using KBr and Csl disc at lbn‐ Albitar center laboratories.

UV‐Visible spectra were recorded in the region  190‐ 800 nm using

Shimadzu 260A spectrophotometer atthe lraqi Atomic Energy Commission

laboratorieso Melting Point for Gallenkampe melting point apparatus

measured the prepared compounds.

Solvent;pyridine, ethanol,1,4-dioxane,DMSO,(Supplied by BDH

Chemicals)Were d五 ed according to text books.The transition metal salts;

MnC12・2H20, COC12・ 6H20,NiC12・ 6H20,CuC12・ 2H20,ZnC12,CdC12,
HgC12,PdC12,A♂ 03 and K2PtC16 Were Supplied by BDH Chemicals,2,5-

1胤 舅:滞 助 Ψ ttrettor′紺 thttI朧躍 鳳 |∫イ

~

Preparation of】肛n2+,c。
2+and Z■ 2+complexes

To a solution of(0・ 26gm,l mmole)Ofthe ligand(AMTD)diss01Ved

in 10 ml of absolute ethanol,was added i mmole oftransition llnetal salts;

(MC12・XH20:MnC12・ 4H20, COC12・ 6H20 and ZnC12)diSSOIVed in 10 ml of

hot absolute ethanol. The resulting nlixture was refluxed for l hr。,cooled

and the solvent was removed under vacuum to halfofthe original volume.

Fine precipitate obtained w・hich was left ovemight and then flltered.

Recrystalizttion iom absolute ethanol afforded crystalline solids(yd10W,

dark green and white color respectively),WhiCh were flltered washed with

ヽ
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acetone and then d五 ed. Physical properties and elemental analysis of

resulting complexes were presented in(Table_1).

Preparation oi「 Ni2+,cu2+,cd2+and Hg2+complexes
A solution of(0.26 gm,l mmole)Ofthe ligand(い01TD)in 10 m10f

absolute ethanol and a solution of lllunole of tran、 ition metal salts;

(MC12・XH20: NiC12・ 6H20,CuC12・ 2H20,CdC12 and HgC12)h10m10f
absolute ethanol were nlixed together. A flne precipitate 、・as folllled

irrmediately,which was stirred at 45° C for 30 minutesねr digestion and le食

to c001 and then flltered.Recrystanization from Dヽ lSC):absoulute ethanol

m破ture(50:50)affOrds a ine precゎ れ誠e Cttht green,d卜・e,and milky and
off white color respectively),whiCh Was lltered andヽ

‐
ぉhed with small

volume of absolute ethanol and then dried. Ph)‐ sical prOperties and

elemental analysis ofthe resulting complexes were presented in(Table‐ 1).

Preparation of Pt4+complex

A suspension of(0.48 gm,l mmole)Of K2PIClぅ in 10 ml ofa
mixture of absolute ethanol:water(50:50)was added lo a solution of(0.26

gm, l mmole)Of the ligand(AMTD)diss01Ved in 10 of ethanol.The

resulting mixture was renuxed for 30 1nin.and lett the solid to cool settle.A

bro、vm  precipitate was obtained, flltered and 、ashed 、‐ith ethanol.

Recrystallization from a m破 ture of absolute ethanoli Dヽ lSO(70:30)
affords a ine brown precipitate, flltered washed 、、

‐
ith acetone and then

dried.(Table_1).

PreparatiOn ofPd2+complex

A mixture of solid(0.177 gm,l nlmole)ofPdCL and(0.H7gm,2
mmole)of NaCI were dissolved in distilled water(10 ml)。 Stirred until a

clear bro、vn solution obtained,which was added to an ethalolic solution(10

ml)Of(0.26 gm,l mmole)Ofthe ligand(AMTD).■ le resulting m破 ture
、vas refluxed for lhr.and the solvent was removed under、 ‐acuum to the half

of the original volume and then cooled.A brown precipitateお 111led,flltered

and washed with distilled water and then with a smallそ
=lount ofacetone.

Reclγstallization from absolute ethanol affords a ine light brown
precipitate,iltered and then dried(Table_1).

DISCUSSION

.e pК器1肝電蹴llT胤I蹴脚Ttti置:1琶[Tttlお
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of the obtained complexes were conflrmed using elemental analysis,I.R。 ,    L
U.V― visible spectrophotometer and other physical rneasurements.

bttd江 :蹴」常耀躍胤∬雷翼1ぷ∫|ゐ婿霞命Y認∫蹴鳳蝋育

比∝螂 ズ :ヽ で跳∞ 硼 3墓 HfittHsズ AsO脱 1

The ligand (Scheme-l). There are a strong peaks for the ligand ANTD, at

1710 and 1680 cm'r respectively for the keto group (> C=O) stretching
frequencies, and another peak at 1650 cm-l attributed for the (C=N)
stretching band . A strong absorption band assigned for the terminal methyl
group for the ligand AMTD were found at2920 and 2900 cm'', while two

Scheme-1-

Table-1

Ph ieS OfC8H10N2S302(AM D
No Complex MP°C Yicld Color Elemental Analysis, % Found

(7oCalc.)

C H N M

1 [Mn(C8HЮN2S302)]Ci2 197‐ 199 Ycllo、 (2476) (256) (687) 367
417)

[CO(C8H10N202)2H20]C12 172‐ 175 Dark‐

grccn
(2147) (328) (654)

INl(CsHroN:SrOr)lCl: 167(d■ )
ｔ
．
　

ｎ

‐ｇ

κ

卜
一　
ｇ

(2448) 255) (714)

[Cu(C8H10N2S,02)Ci2] 75(d■ ) Green (2421) (252) (706)

[Zn(C8H10N2S,02)]C12 101(d・ ) VVhute 2427
(2409)

209
(251)

725
(793)

[Hg(C8H10N2S,02)CL] 181(dⅢ ) otr-
white

1828
(1799)

163
187)

5.08

(584)

3795
(3760)

〔Cd(C8H10N2S301)CL] 167(dⅢ ) く‖ky 2187
(2155)

228
(270ヽ

601
(668)

2572
(2523)

[Pd(C8H10N2S302)]CL 181(dⅢ ) Brown (2181) (227) (636) 2339
(2418)

IPt(CeHroN2SrOr)Cl:]Clr 213‐215 Brown (1602) (167) (467) 3194
f3255ヽ

D*: decompose
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strong and medium bands located at294o and 2980 cm'r u'hich assigned to
(>CHz) and (>C = C<) stretching frequencl'(Table -l).

As a results for the coordination that took place benveen the metal
ion and the ligand AMTD, the infra-red spectra of all transition metal
complexes showed the following behavior as compared with that of the free
ligand:-

l- The intensity of the major absorption bands: c=o, NI-cl. and o-H of the
ligand changed.

2- The position of the major absorption bands absorption bands: C=O, M-
Cl, and O-H of the ligand changed.

3- The appearance of new bands: M-S. and M-o due to the coordination
between the ligand and metal ion, particularly in the resion 600-200
c-'1. 

e

A strong absorption band assigned for the terminal merhyl group for
the ligands AMTD was found at2920 and 2960 cm'r. s'hile nvo strong and
medium bands located at 2940 and 2980 cm'r which assigned to (>bH2)
and (>C=C<) stretching frequency. The compleses of 2,5-diacetyl
methylthio-1,3,4-thiadiazole (ATTD), sho*'ed a shift in the position of the
carbonyl group band (>c=o) by 10-20 cm-r to a los'er re-eion rvhile the
formation of a new bands due to the metal coordination bands; Iv{-O(18'20)

and M-S(r'2r-26) in the region 300-500 cm-r. Another bands anributed to the
M-Cl bond appeared at the region 220-300 cm'r (r'27'2e).

Some transition metal complexes showed a medium broad band at ca 3450
cffi-1, .which can be associated with the molecules of'rvater present in these
complexes. The spectra for co and Cd complexes shou'ed sharp bands
around 3550 cm'r attributed to coordinated h1'droxyl group 1oH) oia water
molecule. The UV- visible absorption specrra of the li_eand AMTD in
DMSo have shown high intensity absorption bands ("r'ith e: molar extension
coefficient value of 19,000 mole'l.l.c.'l), due to the presence of the
conjugated system. Hou'ever, the values of the: molar extension coefficient
(e) been higher for all the transition metal complexes. and ranging from
20,000 to 34,000 mole'l.l.cm-l in the same solvent. This is probably-clue to
the increasing of electronic density at the coordinated aroms (O or S). For
that reason and because the position of the absorption bands s'ere located at
the rvavelength higher than 350 nm it u'as difficult to record the charge
transfer bands due to the possible overlapping of the bands with ligand
transition bands (n-n*, n-n*). For the sarne reason ir u'as not possible to
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distinguish the d-d transitions for all the complexes, even when a .
conceitration higher than l0'5 M used, and a wide iange absorption bands 5

recorded.

Table -2
or infrared absomtion bands (cm-') for ATTD and comple ies

No. Complex vC=O vM-S vM-O νNl‐Cl rOH

1 CRHloN2S302 1710s 3400s

2 「Mn(C8H10N2S3021C12 1700s 390m 368m 230w

iCO(C8H10N2S302)2H201C12 1700s 410m 400m 215w D550s
4 「Ni(CRH10N2S302)iC12 1702s 390m 370m 240w

iCu(C8H10N2S302)C12] 1700s 370w 350m 370w

6 [Zn(C8H10N202)]C12 1695vs 378m 360m 280m

7 「Hg(CRH10N2S302)C121 1700s 370m ,50、v 220w
「Cd(C8H10N2S302)C12] 1705s 370m ,60m 300、 v 3540s

9 「Pd(CRH!。Nっ S、02)lCち 1695s 380m 330w 215m

10 「Pt(CRHIoN2S302)C12]C12 1690s 360m ,25m 210m

The ligand AMTD showed a new absorption band found at 291 nm

for n-n* of the carbonyl group (>C=O) of the ligand. While the ligand

APYTD showed two absorption bands; 362 and 272 nm. the first band

assigned for the conjugated system (n-r*), while the other band attributed to

the heterocyclic ring aromaticity (a-n*), of the ligand.

The position of the absorption bands for the metal complexes

showed a shift (5-30 nm) to lower wavelength for some complexes and to

higher wavelength for the other_s; these shifts gave indication for the

o..r...n.. of the coordination(16-17). These absorption bands for the metal

complexes were listed in

N-N
It\

H]C:COCH.'SA S  . SCHICOCH3

ill

(Tables-3), and from this table we can notice the absorption bands for metal

complexes of the ligand AMTD are shifted to lower wavelength except for
Pd, Hg. And Cu complexes, which shifted to higher wavelength.
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. . The magnetic susceptibility is a particular importance in the study of
tronsition metal compounds, due to the special properties ofpartially fiiled
d-shells. Information about the anangement of d electrons can be obtained
from a singlb measurement of sus-eptibiliry, which is quite useful to
determine the configuration (geometry) of rhe complex, Oxidation State of
the metal ion and the coordination number.

The application of magnetic suscepdbility data is generally limited
to those transition metal ions containing one or more unpaired ejectrons:
thus it applies in our measurements for \ln-2. Co*2. \i*2: Cu*2, pd*2, anj
Pt'*. However, since all materials are diamagnetic of some degree, (that
includes the prepared ligands), paramagnerism must be coorected for this.
The magnetic susceplibility of transition meml complexes were measured at
room temperature, and the effective magneric moment (pu6), was obtained.
Similar procedure was used to measure the masnetic susceptibility for Mn*2,
Ni--, Cu-', Pd-', Pt'., and Ag" complexes of rhe ligands AMTD. (Tables-4)
shou's the magnitude of X, (gram susceptibility), X, [rvhere X,, = (Xc-D),
where D is the diamagnetic correctionl. Xa (Aromic SuscepilUitity;

H,CCOCLSズ S X5cH2COC｀

11]

Electroni

Table-3
c spectral bands(nFll)fOr C8HllN:S302(ATTD)complexes

No Structure I,"* e mole-|.1 .cm'l
1 C8H10N2S302       1 2905 19,500
, [Mn(C8H10N2S302)lC12   1  289 27,680
♪ [CO(C8H10N2SS02)2H20]C12 287 27,430
4 Ni(C8H10N2S302)]CL     289 27,900
D [Cu(C8H10N2S302)C12]   1  317 27,940
´
０ [Zn(C8H10N2S302)C12    1  288 26,230
7 [堕C8H10N2S302)C121      313 27,860
０
０ 玉⊇邸18HloN202)C121    1  288 25,330
9 Pd(C8HloN2S302)     1  292 23,280
10 [Pt(C8H10N2S302)C12]C12      272 22.200
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and the effective magnetic moment(μ eD With the suggested geometry for

the paraFnagnetic transition metal complexes. From these tables we can

conclude the following:           .

Some of the effective magnetic moment (pr.fl values were higher or
lower than the theoretical values due to orbital contribution and

magnetic dilution.
All Mn(II) complexes were suggested to be octahedral (high spin)

geometry except for Mn with the ligand AMTD which may be

tetrahedral, as indicated from its measured effective magnetic moment

beine quite closer to the theoretical values (5.70-6.0 and 5.30

B.M"ltlo')tr.
For Co (II) complexes geometry were expected to be high spin

octahedral according to the there value of magnetic m.gngnt 3.20-4.40

B.M compared with the theoretical value 4.70'5208.M.(r'32'34).

The suggested geometry in the case of Pd(II) complexes with AMTD is
squale planer because the effective magnetic moment less than 1.00

B.M(4).

The complexes of the ions Ag(l) and PI(IV) were diamagnetic, and

hence they rvere tetrahedral for the first and octahedral geometry for the

second due to the spin pairing up of the electrons of the metal.ion, with

the values of the effective tnugn.t-i. moment less than 1.0 B.M(4).

in DM:Oliliti° ll:ll:I[:温 r:↑I:∫:||;:1訪 flili°

mplexes were rneasured

he rneasurements showed

that some of them exhibit a high molar conductance(Table-5).The

ー

2.

つ
，

4.

ξ
υ

Table-4

ic measurements for C AN4『D
No. Complex Xg XM XA μefF

(BM)
GeometA

1 [Mn(C8H10N2S302)]C12 3.25x10‐
)
1.16x10‐ ` 1.18x10‐

2 5.23 Tetrahedral

[CO(C8HiON2S302)2H20]C12 2.18x10‐
う
925x10‐

´
947x10‐

J 4.71 Octahedral

3 N(C8H10N2S302)]Cち 1.4x10・
5
545× 10・

つ
557x10つ 363 Tetrahedral

[Cu(C8H10N2SS02)C12] 2.85x10 1.18x10‐ ' 1.30x10‐
D Octahedral

) 〔Pd(C8H10N2S302)]C12 1.22x10 5.3 7x l0'l 657x10‐4 い赫「Pt(C8H10N2S302)C12]C12 306x10‐
′

1.83x l0r 3.03x l0a 0.0 Octahedral
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conductometric measurement can distin_e,xsh beni'een ionic species or
species directly coordinated to the transition =etal ion. and also the type of
electrolyte whether it is l:1 or 2:l(35'3u'..{ !-ompa.risonoftheionsofthe
same size and concentration reveals that the clrnducunce is greater for ions
of greater charge. As the size of the ion and a.1- solr-ent molecules attached
to it in solution decreases, the ability of the ie'rc ro mo\-e tluough the solution
increases and there is a following increa-= :n the conductivity of the ion.
The measured molar conductivity'S A, oi '--e prepared complexes were
increased as the concentration decreased for =: prepa:ed compl-xes, due to
the effect of infinite dilution of the coun:3: ir,-rn_< (;hlorideornitrate),in
which they act completelf independently of e:;i othe:. As the concentration
increase, the ions act less independentll'an; :..'nduc-,1nce is somewhat less
than would have been expected, and this rel:: ri shL.r\,,Il in Table-S. plotting
the values of molar conductivity against the s:-'-=e :r-rr-rr of the concentration
(Fi-eures-1), showed a concave cune ri: ',i'ea-t erectrolyte for all the
complexes, which could indicate as well -'- =: Jre -i.rlvent mav replace the
ions (chloride or nitrate) in coordination sphe:. *ith te metal ion(3f.3s).

The dissociation constants of these c---:,eres *.ere calculated, from
the values of the molar conductivity"s i.._.''ri.ilg ostu,ald equation of
infinite dilution, to get more informat:,-: abrlu: the nature of the
coordination sphere of electrolytes. Resulrs \'\'::: preseired in (Table-6).

Table-5 Molar conductivity fot CsH16N;S;Ci,IpTDr complexes using
DMSO as a solr':-:

No. Complex _コ oh‐ 1.ё m2.Mole‐ 1

1 02)]Cl: 138
つ

一 [CO(C8H10N2S3022H20]Clニ 126
●

■
フ N(C8H10N2S302)]CL 119
4 [Cu(C8H10N2S302)C12] 26
″
Ｄ

_   [Zn(C8H10N2S302)]g12 106
6 [Hg(C8H10N2S302)C121
7 [Cd(C8H10N2S302)C121

う
Ｄ

０
０ [Pd(C8H10N2S302)]C12 96
9 __  [Pt(C8H10N2S302)C12]Cli 90
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W on us
No. Complex lx10づ 0.5x10‐

5 0.37x l0'j 0.25x10‐ ' 0.2● 1『 =

1 「Mn(C8H10N2S3021CL 203 つ

一

2 「Co(CRH:ON2S10,)2H,01C12 1.t

3 Ni(C8H10N2S302)C12 157

4 「Zn(C8H10N2S3021C12 147

5 rPd(cRHloN2S10,)lClっ 109 ::,i
6 IPt(C8H10N2S302Ci21C12 二`

`

Al Mustansiriya J, ScL Vol. 12, No. (8),2M1

Table -6- Variation of Am with the concentration using DMSO as a soh'en:

400

350

300 .

250

A^'oo',
150 I

1oo I

50

0
0

'-.'... Mn ;'b; 'r.ii

f 2n+ Fd-.... Ftt
I

５３０３２

‐

２。５０

ｒ

　

５

Figure l: Relation of Am for AMTD complexes with the square rool o:
concentration

Table -7- Measurement of Ka for the
No. Complex 1/A0 -KrAo2 K
1 Mn(C8H10N2S302) 3× 10・ ' ‐80 2.6´ li~

2 CO(C8H10N2S302) 2.8× 10‐' ‐56 2.0・ 11~

Ni(C8H10N2S302) 3.2x10つ
う
‘
‘
υ

4 Zn(C8H10N2S302) 3.4x10° ' ‐54 1.58‐ 1:~

Pd(C8H10N2S302) 3.1× 10つ ‐42 1.35‐ l:~

6 Pt(C8H:ON2S502) 2.7× 10・
つ ‐32 1.18・ 1:~
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