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ABSTRACT
Puriflcation of nocardicin produced by Noε α″グJα αε′ιrOJdθ s isolatc

no. 4 was llladc by scveral steps including adsorbation with cellulosc and

washing thc prccipitation witl1 80% lllcthanol, cvaporating and tllC

dissolving thc prccipitatc with O.2M phosphate buffcr pl118.The purincation

was conlplcted by gcl flltration using Sephadex LH-60.Thc concentration

of produced nocardicin was detcrnlined and it was about O.65 gll1/1iter.Thc

nocardicin produced by isolatc no.4 was identifled and classiflcation in to 6

typcs(A,C,D, E,F,G)using,thin laycr chromatography(TLC)and high
pcrformancc liquid chromatography(HPLC).

や

r

「



Puriticotion And Charucle zotion of Nocanllcins From Nocottlia Asteruides Lotlcol
Isolale E. F. A. Al-Jumoily, etal.

INTRODUCTION

ln, 1976, Aoki et at, reported that discovery ofa new cell
wall -active antibiotic, nocardicin A., from Nocardia uniformis
subsp. Tsmyamanens is, ATCC2 I 806. More recently, Hashimoto
(l) Established the chemical structure of nocardicin A and B . In
1977(2) isolated five new antibiotics named nocardicin C,D,E.F
and G together with nocardicins A and B.

B-lactam antibiotics are one ofthe most widely prescribed classes of
antibiotics in clinical practice because of their high therapeutic index in
humans and the a vailability of a large number of semisynthetic analogs(l'a)
proposed a mechanism of action ofP -lactam antibiotics and showed that
these antibiotics were cell wall biosynthesis inhibitors.

Nocardicin A is a new monocyclic p- lactam antibiotics exerts a
c-omparatively potent antimicrobial activity aginst gram-negative organisms(''. This antimicrobial activity and biological properties and structurally has
the monocyclic B- lactam ring.

C23H24N409:MW.500.47

This present paper dcals with thc production,isolation,biological

characterization ofthe new nocardicins.

ⅣIATERIALS AND ⅣIETⅡODS

Production of nocardicins:‐

sccd nasks(500 ml),COntaining 100ml ofthc sccd mcdium(contain

20 gm solublc starch; 4g yeast cxtract; 1.5 gnl KH2P04; 3 5 g NaHP04,
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l2HzO; 1 gm MgS0a. THzO), the pH was adjust to 7 prior to autoclaving
rr and the amine acids mixture was added to medium (l gm serine; I gm

Homoserine , 0.36 gm tryosine; 0.6 gm glycine). (after autoclaving by

filtration) were inoculated with growth from a well-grown) slant of
Nocardia asteroides 

(6).

The seed flasks were incubated for 48hr. at 37"C on a reciprocating

shaker with a 3 inch throw at 180 rev/min.
Fermentation were conducted for 7 days at 37"C under aeration of

20 liter/min and agitation of 250 rev/min. the seed flasks centrifuged at

cooling condition with 6000xg fbr 30rnin. and thc filtcr wcrc conduction by

freezer dry to 2ml and keep to used in next step.

Fig.l. Separation and Isolation procedure for nocardins.

\
4

Mycelium dicarded

Adsorbcd to cellulose powder
l0o/o at 4C fbr l8hr, cluted
with 80% mcthanol

Extract
I Con..ntrated in vacuo by (Cvaccum rotary evaporator,
V And dissolve with pH 8.0, 0.2M phosphate buffer.

Gef -fi ltration chromatography (Sephadex LH-60)

I tZ.S x 2.6cm) 0.2M phosphatc buffbr pFI8'0.

I Active liactions exhibits modcrate in vitro antibacterial

+ activity against a gram-negative and positive bacteria .

cone. Active fractions ( TLC and HPLC ).
Test strains and test media :

The strain tested were isolated from clinical specimens. (P.

aeruginosa. ATCC27853 ; E. coli ATCCl04l8; Stophylococcus

aureisATCc6sTl; Proteus mirabilis ; Klebsiella pneumordae wete used as

the test organism for the assay of inhibitors . The growth media used were

Mueller-Hinton agar (Oxoid- England).

Method for thc detcction of nocardicins :

The aptibiotics presents irr the fermentation broth or in preparations

obtaipcd during purilication wcrc chromatographed on ccllulosc thin laycr

い



PuriJieation And Characlerizoilon ol Nocardlcins From Nocardia Asleroldes Lotlcol
Isolote E. F, A, Al-Jumoily, et.al,

sheets type (PolyGram SIL GruV )according to the (7). With n-butanol -
acetic acid -water (4:l:2) as the developing solvent system and were
detected by bioautography on agar plates seeded with E.coli. Nocardicins
were also detected by spraying the sheets with Ninhydrin solution and
heating.

High performance liquid Chromatography;

The purified sample from Thin layer chromato$aphy (TLC) were
collected and dissolved in 80% methanol. The sample was fractionated with
a reverse phase system from Shimadzu type LC-6A with 6,4. -UV
spectrophotometer SPd connected to Octadesylsiline (ODS) (a.6 x 250 mm)
eluted with mixtures of methanol and 0.01M phosphate buffer pH 4.0 with
ratio 70:30 with flow rate I ml/min in 25oC.

RESULTS AND DISXCUSSION

The isolation method used for nocardicin is outlined in Fig.l. Most of
the antibiotic activity was found in the broth filtrate. After the fermentation
was completed the culture broth was adsorbed to cellulose (To remove all
the broth materials and cells, which cannot adsorbed to cellulose powder);
and extracted from the cellulose with 80% methanol. The extract (l00pl)
exhibited a variable degree of antimicrobial activity against all of the
bacterial strains tested with the exception of
S. aureus ATCC657l and N. asteroides (Table l). Table L Antimicrobial
activity of nocardicin, obtained by disk diffusion assay.

Table l. Antimicrobial activity of nocardicin, obtained by disk diffusion
assa

Filtrate Vol (rr[-) Bacterial Strain
100 75 50 25

う
乙 8.5 7 Ps./θr″

`g′

″Osα ATCC27853
20 20 20 r 0.5 E cO′′ATCC10418
17 14.5 12 9。 5 K. pneumoniae

14 13 8.5 6 P.″′″αb′′お

Sα″″θrrs ATCC6571

N. asteroides

4
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q ,r" :*'i;;1ff"5*:1"*::ffi1[}ffiTffifl"#lge, n,tration

colurnn (Sephadex LH-60, 2.5x 2.6 crn). The column was washed with

0.2M phosphate buffer pH 8.0 (Fig.2). The large geat is,"elytedout with

brown- y.ilo* color lifre same results obtained by (u'v). Th9 high

antimicrobial activity exhibited a variable degree; when tested with 0.325

pglml nocardcin. It gave different zone effect (Table 2.) the total amount of
nocardicin is 0.65 gm/liter liquid broth.

Table .2. Antimicrobial activity of nocardicin after gel-filtration step

ffusionobtaincd by diSk di

Concentration (pG/ ! !Qa!) Bacterial Strain

8.125 16.25 32.5 65

7.5 14 Ps.Иθ″1ィズJ′θsα ATCC278■

12 20 24 Ecο″ATCC10418

7.5 8 13 18.5 K. pneumoniae

6.5 9 16 ′ ″″ルαb〃Js

∫α
“
rθtts ATCC6571

N. asleroides

Inhibitory zone diameter (mm), (-) mean no growth
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Fig.2. Gel-filtration chromatography on Sephadex LH-60 column (25x2.6

cm;. ftution was achievcd with 0.2M phosphate buffor pFI 8.0. Flow rate

(24n'i/hr).
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The seven crude and six purified nocardicins types could be different
from each other when chromatography on a cellulose thin layer sheet with
mixture of n butanol, acetic acid, water (4: I :2) and propanol, water (7: I ) as
the developing solvent (Fig. 3) nocardicins were detected by spraying with
aqueous ninhydrin solution. This agreement with (2) who said that
nocaridicns A, B, C, D and G were also detected by the ninhydrin reaction.
The nocardicin A disappear from gel filtration column when purified the
crude nocardicin this show that the local strain N. asteroides produce lower
concentration of nocardicin A. Table .3. Show Rf(Relative front) vales,
which gave the similar with obtained by(2).

-SEntm.l,
So嗚nt ttOnt

Ftg. 3. ThinJayer Chromatography of Nocardicins'.- 
- -

TL-C system: Cl[ulose sheet type (PolyGram s.II' G/U-V]l

neuefoping solvent no.l : n-butanol-acetic acid -water (4:1:2)

Solveni no.2 : propanol'water (7:1).

― Solvent No:2
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Table 3. The Rf values for experimental and standard of curde and after gel

n lCin

Nocardicin Solvent No.l Solvent No.2

Types Rf exper. Rf stand* RfEXpirc Rf Stand*

A** 0。34 0.34 0.21 0.21

C 0.39 0.38 0.31 0.30

D 0.57 0.57 0.49 0.48

E 0.82 0.84 0.66 0.67

F 0.90 0.89 0.74 0.74

G 0.61 0.62 0.55 0.55

filtration nocardici

* data fbrm Ref.(2)
** Crude nocardicin sample.

Solvent no. 1: n-butanol, acetic acid, water, (4:1:2).

Solvent no.2: proPanol, water (7:l)

Table (4) &also Fig. (4) shows the retention time (mins) and sample

concentration ( g/rnt; after purified nocardicin by HPLp which identified by

TLC which produced by iocal strain N. asteroides no.4. for six types of
nocardicins ift.. gel filtration column and nocardicin A after absorb

cellulose. From table (4) shows that nocardicin C, D, E & F were gave

purified IOO%and nocardicinA gaveT3oh while nocardicin G gave 83'46%'

Reten檄旭 ●17n eぃ )l
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PuriJicotion And Characterlzation of Nocardtcins From Nocardla Asteroides Lodcallsolate E. F, A, At-Jumoity, et.al,

Table 4. Retention time, sample concentration and purity of nocardicin
form

From the study we conclude that the local Nocardicin asteroide
isolate produced seven types of nocardicin which exhibited antibacterial
activity against gram negative bacteria especially very efliciencies against
E.coli and has no inhibitory effect against S.aureus.
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Geographical Distribution of (135) Cases Visceral

Leishmaniasis In Central Iraq

sHIHAB AHMED SALMAN
(Rcccivcd 9/10/2000;Acccptc1 7/8/2001)
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Geographicol Distribulion of 035) Cases Viscerul Leishmoniasis In Centrul lraq
S. A. Salmon

diagnosis) in Iraq showed that the high numbers were in December, January,
Feb-ruary and March respectively 

( I 9'ro'z t'zct.

The geographical feature of Iraq are distinct in three major regions,
the first one is the mountain, the second one is desert and the third one is the
wide alluvial plain. The elevations ofalluvial plain vary from 36 to 300 m. a
.s. l The soil is fertile to cultivate many kind of plantation .The date -palms
orchards are widely distributed in this regions always with different fruiled
trees such as citres, fig, mulberry, apricot, plum, peach, pomegranate, pear,
etc. The cultivated plants are also different kinds such as onion, garlic,
cauliflower, cabbage, tumip, watermelon, jute, melon, cucumber, pumpkin,
sunflower, okra, sweet potato, tomato, pepper, eggplant, wheat, com, barely,
etc. The wild plants are also different such as caper, carob, colocynth,
lablab, mallow, horse mint, european pennyroyal, nutmeg, basil, Syrian rue,
reed, Euphrates poplar, guava, oriental blackberry, willow, cattail, jujube,
etc.

The climate of Iraq is continental, i.e. hot - dray in summer and wet -
cold in winter. The annual variation in temperature is wide (0-4" C in cold
nights in winter and about 50o C in shaded place during the days of July and
August). The average of annual rainfall is about 200mm. The last three
years were dray seasons.

The Iraqi sand flies are fifteen species(l). About seven species are
existing in the central region. The dominant species is Phlebotomus papatasi
with about 95%o of the total density of species. Also this species is
condemned as the vector ofboth cutaneous and visceral leishmaniasis in this
region ( I,2,3,4,6,1 I ,l4,l 7 ,18,25.26) 

.

The possible reservoirs of the disease is not so far to determine in
Iraq, although many works were achieveC -in- this topic during the last

""niury 
on dogs, jackals, foxes and .o6"n6 (re'20r2r)

Method and materials:
The cases were reported directly from Saddam hospital for children

(Baghdad) in each month during the years of 1998 and 1999 .The name,
age, sex, date ofillness, result and address ofeach case were reported also.
The visits of two foci with visceral leishmaniasis in central Iraq were
achieved biweekly during the study period in order to find the possible
vector and reservoir .All the previous study which were conducted in the
study area used as a base line data.

う
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RESULT AND DISCUSSION:
The geographical distribution ofthc reported cases indicates that the

prevalence of cases is mainly around Baghdad with form like(К )letter

(■ g。 1,2)。 Thc hypotheical axes of(K)lettCr are the fo1lowings:Thc■ rst onc

is Baghdad― Abougrcb Fallaa,thc sccond one is Baglldad― Baqouba,thc

third one is Baghdad―Kut― Myssan and the forth onc is Baghdad―Babylon―

Thiqur.The high percentage of patients are from the rural area which are

mainly cultivated farms or 彙11low iand invade by different kind of、 vild

:lml):臨鵬 ょf8:露
ntral re,10noi:II:|:ilillllIIII]llil

Thus thc favorablc ccologica

and rescrvoir are closely rclated to th

hypothctical axc of Baghdad―Babylon is the highcst with(20)caseS in 1998

and(25)caseS in 1999respictively.Than the axc ofBaghdad― Abougrcb¨

Fa1lo司 a With(10)caSes in 1998 and(14)caseS in 1999.Also about(6)

cases in 1998 and(3)caseS in 1999 were reportcd in Thiquar provincc.

About(28)caseS Were rcported in Baghdad― Kut axe during two ycars.Few

cases were reported also in Diala pro宙 ncc(12)where are intensivc orchards

of date‐ palms and orangc trces.Thc prcvalence of disease(aCCOrding to tlle

rcported cases)shOWed tllat thc central rcgion stin the lrSt endemic area in

lraq with a circlc ofabout 100 knl around Baghdad.Anther circlc is in the

south oflraq including Thyiqar and Mayssan province(25).It waS fOnd also
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Geogrophicfll Dlsltihution ol(135) Cases Vlscerul Lelshmonlasls ln Cenlml hoq
S. A. Salmon
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ABSTRACT
,f

A total of 145 patient were studied for thepresence or absen^ce of

hydatid Cyst in different organs and tissues of infected human being' Some

were confirmed to behydatidosis by surgery alone which was done before or

after taking the blood sample, others were confirmed by carrying out CAT

scan and serologicat testi including Fluorescent antibody test Latex

agglutination andl"ntradermal casoni test. It has been shown that MAT is

the most specific and sensitive test used in the diagnosis of human

hydatidosis . The titer which is regarded of diagnostic significance in II-IAT

is l/160.

INTRODUCTION
Serological diagnosis was the .only reliable test for the diagnosis o1'

hydatidosis iot utong period of time(r'r2)'

ヽ
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Scrology in gcncral dcpend on thc presencc ofantibodics circulating in

thc blood of infectcd person,these antibOdies are Ofdirerent natures,and

they are mainly folilled as a rcsult ofthis slmulation ofArc(5)antigens

and a面gcn(o Whに ha“ ぬem“n婦
lge面

C"mdures prse耐 h me larval
stagcs of Echinococcus granulosus(12

ht“点i∫::FlL鳥輩Ъt域∬器nξn郡酬鷺農翼i訳
洲ギmC

c“面鶴,鯖標att」胤肥b罵
)忍

i情)tisl:::∬:ぶ
驚Fi肌∬ぶ翌吼i∬∴譜織∫]誤l嵐J:11:露:尉TI躍1駄:1
it is avanablc

d“ぉe檄恩 pttrittF留品ぽ
inぬed電∞dsご ■e

器 邸
49‐亀

SCnJ.γ e and spcdic such as hdrcct haemag」 面 n面On甲

Reccntly the frcnch wOrkers Capron(24)and his Conegues showed

婦 機 FTttTTll`∬ umll冊 ょ器 :l:酬蹴 餞 :鷺:
they  may provc in thc future to bc the serologicaltcsts ofthc chOicc in the

diagnosis of hydatidOsis.

PIATERIALS&Ⅳ IETHODS
In this investigation 145 paticnt tvere

Cysts locatcd in different Organs and

abdomcn and chcst

examined for diagnosis of hydatid
tissues of patients , mainly in the

PRI'PDRATIONOFSERA
A total of 145 patient sera were examined by ID , IHA , IFAT, LAT, test.

The sera consisted of 145 patient from surgically confirmed hydatid
cases and 26 sera from individual with other diseases such as liver diseases,
Tumor, Bilhariziasis , Taeniasis , Bacterial and Viral diseases .

And 20 sera of healthy individual whiclr considered to be control.
The sera preserved with 0.1% Sodium azide , and either stored at 4"C or
frozen at -2loC .

20
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HTDATID FLUID ANTIGEN

Fertile clear non infected

organs I Liver, Lung, of sheeP ]
slaughter.

Vol. 12, No. (3),2001

hydatid fluid Aspirated from infected

. This was collected immediately after

r

1- Indirect Hacmagglutination (IHA ) tcst:
The procedure employed and reading of results in this test were done

according to Garabedian(2 1 ).

2- 2- Casoni Intradermal test:
According to method of Casoni(le).

3- Indirect Flouresceni antibody test:
According to the method of Ambroise Thomas(25)'

4-Latex Agglutination test:
ncJJraing to the method of Fischman(26)'

RESULT
The sensitivity and specifically obtained with hydatid fluid varied

with serological meihod used. In Casoni test (I.D. test) show that when this

test done on-S: patient, 3l with hydaticlosis and2.2 with other diseases sttch

as bilhariziasis, liver disease and cancer which were used as control; 27

patients out of 3l in the first group showed (+ve) result and other 4 patient

showed l'alse, negative result. In the second grollp 20 patierrt showed (-ve)

result and 2 false (+ve), from these result ancl according to delinition of thc

sensitivity and specificity were calculated it was found\ that the sensitivity

of the test is 8i% andihe specificity 90.9%. The result obtained with I.D'

test summ arized in table I. The sensitivity and specificity with indirect

haemagglutination test (IHA) is done on l7l patients, 145 with abdominal

una Jh"est hydatidosis 
'and 

26 with other diseases v(hich were used as

control, 135 patients out of 145 in first group showed (+ve) result and 10

showed fals negative result, in second group 26 patient show -ve result-

The majority oflhe patients show a titer higher than ll5l20 and the titer

which iega.ied as significance for diagnosis were ll160 and the test show

sensitivity 93Yo and specificity 100% and this result summarized in table II'

In table iH tt " ,.nritiuity and specificity of indirect fluorescent antibody

ロ 21
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titer OP/。 _1/64,the sensitivity 800/。
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sensitivity Of this tcst wcre 870/O ar

specincity 70% and this resuit shOM

翼糧 l‰∫距艤twittt and Spedndけ
bdweenぬeおur

ee that IHAT werc bcst methOd Of
diagnOsis that can used in routin iab_wOrk_with high scnsitivity 930/O and_

speciflcity l oo%。 Tabic v。

Table I
Sensitivity 

fl,r.f^":ll:iy :f C":oni rntradermar test (rD test) in patients
with hydatidosis patients su¨ dher dSeaζ es

Disease No. Examined 十Ｖｅ
一

２７

‐Ve %
Abdominal and

_ chest hydatidosis
31 4 Senstivity

87%
Other diseases* 22 ２

　

一
２ ９

20 Specincity

90。 99/0
Total number 53 24

other diseases-iue.i[eases, Tumcrs,Biharizlasls,Taenlasls,bacterial&
Viral diseases.

Tablc Ht:::*Tt 
3#,^1T"if"ity 

of rndirect Haemaggtutination test (rHA) in
oJs and padents sufFei frorn∩ ther Я:

Disease No. Examined +ve ―Ve %
AbdOrninal and

壁 平hydaddoJs
145 135* 10 Senstivity

93.10/。
Other diseases* 26 0 26 Specincity

100%
Total number 171 135 36

The majority of the Ratien

ベ
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*The titer which is regarded ofdiagnosis signiflcancO is 1/160

Table III:Sensitivity and speciflcity oflndirect Fluorescent
fferine from other diseases.

* ett patients showed alow titer (114-1164).

Table IV: Sensitivity and specificity of Latex Agglutination test

(LAT) in patients with hydatidosis and patients suffering frorn

other diseases

ith oth

リ

Anti test. iFAT)inpatients su節 ering!ron other dlsease

Disease No. Examined 十ve ‐VC %

Abdominal and
chest hydatidosis

20 16* 4 Senstivity
80%

Other diseases* 10 0 10 Speciflcity

100%

Total number 30 16 14

Disease No. Examined 十ve ―Ve %

Abdominal and

chest hydatidosis

62 54 8 Senstivity
87% .

Other diseases* 10 3 7 Specificity
70%

Total number 72 57 15

Table V: Sensitivity and specificity of Idnirect

Haemasqlutination test (IHA) compared ry4! ql:g1!g$
Name of the test Sensitivity Specificity

Indirect haemagglutination

teSt(IHA) _
93.1°/o 100%

Casoni intradermal
Test (ID test)

87% 90。9%

Fluoresent antibody

Test(FAT)__
80% 100%

Latex agglutination
Test (LAT)

87% 70%

23
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DISCUSSION

. Several serologic. .. tests (lndirecf hemagglutination, Indirectimmunofluorescence. ELISA) ur" u."frl. fo. ,";;;;;;?", ,.*, antibody,False-negative reaction may occur in 5-10 %oof iir".?'yrt, and upto 50oZof lung Cysts.
In addition. False-nositive cross_reactions may occur with otherhelminrhic infections, lire, ci.rhosir, uni ;;;. p'eitns positive in rhescreening test should be tested by one ofseverai rn"tlroa". to detected arc 5 ;its presence is considered diagnostic 

"*.";;;;;.;reactions with T.solium infections .

or, ^,]ll,91ioni 
test,.can give a high proporrion ofFalse_posirive resultstuore sensrtive serodiarrn,ostic.tests s_uch as complement Fixalion (CFT),lndirect.haemagglutination (tHA), ar:j_iI;;"""ii"ir.pll-".."is (tEp) andenzym-linked immunosorbent assay (ELISA), tave Ueeir assessed (14_t7).We found the IHA test reasonably .p".in" nnO ,*sitive enough foradoption in routin work on the investigation of rurf""tJ iyaatidosis cases.IHA was also selected.for the serodiagnosis;iE;ilinococ;s a4,;i.

This test based on thermostable Ag gg0 Nje;h e8,,;nJJf,o* senritivity of88 % and 12 %o false ne.arive relult ani ". fnl.."i*i,;re result fromhealthy or patient with Vari"ous disease.
The conformation of,diagnosis o.f human hydatid disease by use(lI-lT) based on thermo-srable lipoprotein. ,t"J 

"n,i, ir".,ionated lrydatidcysr fluid Njeruh trt). which give it i. t.rt iil,igt,iy'r.rrlii"irv. Than othertest, and used in routin work.

ヽ
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ABSTRACT

Four hundred and forty four strains of Pseudomonos aeruginosa

were typed by serotyping method using 16 antisera received from Pasteur

Institute, Paris, Serotyping was performed by slide and microtitre methods,

it was found that there were no differences in the typability between the two

methods. The ONPG- test was positive for all human isolates belonged to

serotype 0 : I 1, whereas it belongs to different serotypes for animal strains .

The iotal typable isolates were 86.9 Yo. The non-agglutinable isolates were

13.B % a1d 9.8 o/o for human and animal isolates respectively. The most
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!re9uen1 
human serotypes were 0:6 and 0:11 , while in animals the serotypes

0:6 and 0:8 were the common. From the present investigation it is clearly
concluded that serotype 0:6 was the frequent one in human and animal
strains.

INTRODUCTION
The importance of Pseudomonas aenqinosa has increased sreatlv

during the last twenty years dueto its various hospital infectionr(,)] Thi'.
organism has shown an in*ease incidence ol poit operative disorders in
patients with bums, urinary tract infection , reipiratory tract infection, in
addition to wound and ear infections where it may cause severe
in[lammations{2) .

. Recently it has been recognized asthe aetiological agent ofanimal
rnlections'''.

In the present work, we aimed to compare the common serotypes in
both human and animal strains with special confirmation on 0-Nitro-ihenyl-
B-D Galactopyranoside (ONPG test), as distinguished character of serotfre0:ll in huaan strains and the percentage determination of non_agglutinable
strains (NAG) in both human and animal strains,

MATERIALS AND METHODS

The str.rdy was carried out on 444 strains ofps.aeruginosa isolated
from dilferent human clinical cases and from animars. The-human isorates
were 125 from "bums,65 from stool,40 from urine,23 from ear, fife from
vagina and three from "blood. On the other hand, lg3 isolates were
collected from different animals as follows: 78 from large intestine ofcows
and sheep, 46 from liver of goats and cows, 26 from lungs of chickens and
goats, eight from cows breast, seven from sheep bile, seven from sheep
lymph nodes, four from cows, skin , four from ovary received from
veterinary laboratory, Baghdad, and three from chicken yolk sac.

The strains stored in refrigerator in nutrient. agar slopes. The
identification of culture was confirmed by colonial morpliology, motility,
positive oxidase reaction and pyocyanine production(a) Deiection of
(ONPG) hydrolysis enzymes produced by ps.aeruginosa strains carried by
using ONPG discs. The str_ains were first typed by slide method and then
by microtitre plate method(s). Fourpools oiantisera received from pasteur
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Institutc, Paris tl■rough the late Dr.Allos(National Salmonella Ccntcr,

Baghdad)usCd fbr idcntiflcation ofstrains.

Thc antiscra used wcre as follows(6):

Typc Scra

9,10,13,14
1,3,4,6
2,5,15,16
7,8,11,12

The strains were classified as rough (auto-agglutinable), non-

agglutinable Q.{AG-), poly-agglutinable (reaction with two types of immune

rJiul, mucoid strains 
'*.i. 

id.ntified by their structure and considered as

NAG.

RESULTS

A total of 444 strains investigate d ,261were isolated from human

clinical specimens and 183 from different animal sources' Three hundred

and eighty six (86.9%) were typed. The non-typable strains were 58 (13'l%)

ii"Uf. f i. Oui of ZA strains isolated from human clinical specimens only

:O(f:.S'%)werenon-typable,whereas(12'O%)"{1q?animalstrainswere
also' non-typable (Table ii. pigt ty six strains out of 261 human strains were

ONPG- poiitiu., and all of them |elonged to sero- tyryltl l ' while only 26

of the animal strains were so and it belongs to different serotypes. on

serological typing using l6 antisera by the two methods slide and microtitre

plate rio difference in the results observed (Table 3 )'
Sero type 6 was represented by maximum^1u1ler of strains with

13l strains (2g.7%), followed by serotype I I with 89 (20.0 o/o) strains and

serotype 8 has +g' ttl.O%) strains. Seiotypes 6,11, S.together accounted

for 269 (60.7%) strains 
"u.h 

of *hich were represented by more than 10'0

oz strains. If serotypes 4, 10, 5, 9 represented by 38, 14, 13, 12 strains were

also taken out wtrich accounted for 77 (1.7.5 %\ strains-, the remaining

serotypes were represented by less than 9 % strains

(Table 2).
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Tablc l:sOurccs,No,ofagglutinablc and non‐
agglutinable strains Of

___生整笙些盤夕ο∫α iSOlated frOm human and animnlミ nρrim。ぃ。

ヽ

ヽ

・αθ″″g′″ο∫α l human and animal 17η ρ

Human
specimens

No. of
isolates

No.Of
agglutinable

strains

No.OfoNPG
poso strains

No.OfNAG
strains

Burn swabs 125 96 58 29
Faeces 65 65 18
Urine 40 40 10

Ear swabs 23 18 5
Vaginal swabs 5 3 2

BloOd 3 3

Total 261 225 86 36
Anlmal specimcl lS

Large intestine
(cows and

sheep)

80 64 20 16

Liver (goats
and cows)

45 40 3 5

Lung (Chicken
and goats)

25 24 3 1

Breast (cows) 8 8

Bile(Sheep) 7 7
Lymph nodes

(sheeo)
7 7

Skin (cows) 4 4
Ovary 4 4

Yolk sac
(chicken)

3 3

Total 183 161 26 22
Over all 444 386 112 58
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heir percenta
Table 2: Total No. of human and animal strains typed by each serotype with

Serotypes Total No. of human
strains (%)

Total No. of animal
strains (%)

Total No. of
strains (o/o)

0:1 4(l.s) 6(3.3) 10(2.3)

0:2 6(2.3) 0.0(0.0) 6(1.4)

0:3 7(2.7) 2(1.1) e(2.0)

0:4 18(6.9) 20(10.e) 38(8.6)

0:5 13(s.o) 0.0(0.0) t3(2.9)

0:6 67(2s.7) 64(3s.3) 13t(29.7)

0:7 2(0.8) s(2.7) 7(1.6\

0:8 e(3.s) 40(21.8) 4e(11.0)

0:9 0.0(0.0) 12(6.5) t2(2.8)

0:10 5(1.9) e(4.e) 14(3.2)

0:11 86(33.0) 3(1.6) 89(20.0)

0:16 s(1.e) o.o(0.0) s(1.2)

0s0ro 3(r.2) 0.0(0.0) 3(0.7)

Total
tvnable

22s(86.2) 161(88.0) 386(86.e)

NAG 36( 13.8) l8(e.8) 54(12.2)

Auto-
agglutinabl

e

0.0(0.0) 4(2.2) 4(0.e)

Total non
tvnable

36(13.8) 22(12.0) s8(1 3. I )

v
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Table 3: Serotypes of 444 strains of ps.aeruginosa isolated from human and
animal specimens

ヘ

DISCUSSION

various methods have been used for epid.emiological typing of
Ps.aeruginosa strains, serotyping(6'7), pyocine typing(8)and piage tyiril[tri
sero typing has great advantage and highly reproducibi.. ih# is- no
differences in the results obtained between slide and microtitre plate method
of heat killed suspension, some workers(s). recommended the superiority of
the micro- titre plate method.

Each of the serotypes 0: I l, 06 were represented, by more than2s %o
strains and accounted for 58.7 yo of the total human strains, while in animal
strains serotypes 0:6, 0:8 were represented by 35.3 yo and2l.g %strains
respectively. Serotypes 0:2 , 0:5 , 0: 16 found only in human strains and
accounted Zero percent of the animal strains, on the other hand serotype 0:9
which accounted for 6.5Yo of the animal strains was not found in human
strains.
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All the human isolates of Ps.aeruginosa were negative in the oNPG

test except 86 strains which were positive and all of them belonged to

serotype 0: I I , so that it can . be recommended to use this test as a marker

for t-his serotype, this result is in agreement with the findings of other

workers(lo) ..
Attemots have been made to increase the discrimination with the use

of H antisera(lt't2), in this regard attempts were allready being made for

raising H antisera for subdividing O type which may reduce the clustering

to a reisonable extent(12).

The methodology of serotyping still with regard to present data

available and highly reproducible system for differentiation of human and

animal strains. The table below showing the most frequent types of human

strains observed by different workers in comparison with our data.

ofh observed by different workers(5)

IAccording to Habs" Classifi cation.
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ABTRACT
The effect of ultra violet radiation and aggressive solutions (HC1

and Hi{O3). On the mechanical properties of an Epoxy composites u'ere

studied. Epoxy was reinforced with glass fibers (E- glass) and Alomina
powder (AbOr) with volume fraction 30%. Also ahybrid composites rvas

made containing the two reinforcements with the same volume fraction.
Tensile modulus (young modulus), (Impact strength), (hardness and shear

stress) were studied before and after exposed to UV rad. For (10) 
"veeks 

and

also after immersed in liquids for the same period. Diffusion coefficient (D)
was calculated using Fickian's laws. Results shorved that the (E-glass)

composite had higher mechanical properties; all samples r,vere little affected

by UV. rad. Compared with acid solutions. All the results were discussed.

INTRODUCTION
Reinforced plastics gained a wide popularity as a modren

replacement of metals and high modulus materials.

タ
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The advantage of composite materials appears when the modulus per
unit weight and strength per unit weight are as high as possible (l'2).

There are two groups of polymers used in fabrication of composites
named thermoplastices and thermoset resins:

Similarly there are many types of reinforcements such as:

I -fibre reinforced composite
2- particulated (dispersion) reinforced composites
3- laminated composites. 

(3)

Glass fibers are produced with high stiffness and high strength, with
adiameter ( l0- 12) p m

Alomina is used in composites to enhance the surface finish, also it
gives a weathering and chemical resistance. And also it increases the
flexural and tensile modulus; (1).

Degradation in pollmers and their composites can occur due to long
exposure to radiation or aggressive liquids or heat and ozone etc, 

()).

Mechanical properties can be affected due to this degradations the adhesion
between fibers and resin became less and also the chemical bonds can be
broken and free redicals can be created.

* The aim ofthe project is to study the effect ofUV. Radiation and
acid solutions as they are important factors causing breakage in bonds
between polymeric chains and interface region bet*.een resin and
reinforcement.

EXPERMINTAL

Epoxy resin was used in o-ur experiments produced from (Ciba-
Geigy) Co. with densiry (1.3 grn/cmr) and a hardener (Amino modified) was
used with rate of % ofresin. Silica foam was added with 0.5% weight with
Al:O3 composite

E-glass fibers were used for reinforcement as a woven roven of
density (2.5 gm/cm3) and modulus of ( 130 G pa).

Alumina was used also with density (1.25 gm/cm3) and of grain size
(0.3 p/m).

.All specimens were prepared with volume fraction of 30%; weight
method was used [6] due to equ.:-

０
０
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(1)

v5n
Q: volume fraction, y: weight fraction, 5 f: fiber density
6m: matrix density.

Open molding (hand lay up method) was used to prepare the samples.
3- points test method was used to calculate the shear stress according to
ASTM D790 and equ:-

7P
r 7=)(Mpa) .....(2)

4bt

where p is max load, S span length, b: span depth, t: span thickness(7)].
Impact strength was calculated using charpy impact method:-

1.g.=!gr*r1 ...(3)
A,

Where I.S impact strength, U: energy of fracture, A: cross section area.

Specimens were cut according to (ISO-179) standards. Rockwell .

hardness test was used to evaluate the Hardness number. 
(8).

u Young modulus (E) was calculated using Instron 1195 and (stress o-
strain e) curyes were evaluated for each specimen.

g =Lg,tpa) .....(4)
e

Xenon lamp was used as a UV - source in the climatest weathening
instruments which is shown in (Fig. 1).
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Fick's 2nd la、 v 、‐as used to calculatc thc dif6ュ sion coefflcient“ D''

a■er l10、veeks immerscd in solution(9.10)

D=π
[lJλ『12

… (4)

wgere b: thickness of the sample, k weight gain%; M@: max. weight
absorbed,
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RESULTS AND DISCUSSION

Tables I shows the values of Young modulus before and after
exposed to U.V. Radiation and acid solutions.

Fig.2 shows the stress - strain Curve for each specimen. Which
showed a higher values for (Epoxy - glass) composite and that is owing to
the higher stiffness of glass fibers and better adhesion between fibers and
resin(7).

Table -l- Values of Youns Modul

It was notived that the HNOI solution had affected the specimens

much more than HCI solution and UV radiation.
And UV exposure had affected the resin itself more than other

specimens, due to the bond breakage between polymer chains.

Table -2- shows the values of impact strength as calculated from
equ. (3)

lues for speci

Table -3- shows the values of hardness no. It was noticed that the

hybrid composite had a higher no. then the glass fibers composite and the

Alomina composite was the least one. Also the HCI & HNOI had affected

the hardness greater than UV radiation.

e-1‐ v alues us

Young Modulus MPa)
Material Before

irradiation
After

inadiation
HNOr HCI

Epoxy 420 405 380 ２９う
、
フ

Epoxvtelassfibrs(G) 832 800 620 780

Epoxy+A1203 640 620 552 600

Epoxy+hybrid(H) 440 ０８う
、
υ 363 430

able -2- Impact h values for specimens

Impact strength x 10r (J/m')

Material Before
irradiation

After
inadiation

HNO: HCI

Epoxy 4.2 3.7 2.1 3.3

Epoxy+slassfibrs(G) 45 40 ５う
、
フ

８う
、
ν

5p61y+AlzOr 22 つ

¨

う
０ 18 20

Epoxytthybrid(H) 32 28 22 28
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Table -3- Values of hardness

Shear stress was calculated and listed in table -4- according to equ (2)

Table -4-
Values of shear stress

Also the (glass - fibers) composites shorved a better values due to its
stiffness and good resistance to environmental conditions(l'a).

Table -5- shorvs the value of diffusion coefficient D after immersed
in liquids: and fig -3- clean out these values: the reinforcement reduced the
ability of absorption of acid solution specially the glass fiber composites(rrf

Table -5- Value of diffusion coefficient (x l0'lr m2,e -5- Value of clrtfusron coetlicient x l0'" m'lsec.
Material HNOr HCL
Epoxy 4.82 4.12

Epoxy+glassfibrs(G) 3.3 l 3_28

Epoxy+{lrQ, 3.49 3.7r
Epoxy+hybHd(H) 3.66 3.7t

CONCLUSIONS
l. Reinforcing of epoxy resin with glass fibers and Alzo: increases the

mechanical properties and still the (epoxy + glass fibers) has a better
than others.

Mate五 al Before
irradiation

After
inadiation

HNOr HCI

Epoxy 92 く
υ

Ｏ
Ｏ 66 72

EooxY+g1a5sfibrs(G) 102 ０
０

∩
ン 80 82

Epoxv+A120R ０
０

（
ン 90 72 う

，
Ｏ
Ｏ

Epoxv+hvbrid fH) つ

´ 92 Ｏ
Ｏ 89

Material Before
inadiation

After
irradiation

HNOr HCI

Epoxy 12.5 12 8.2 10

Epoxy+glassfibrs(G) 30.5 ０
０

う
∠

く
υ

う
∠ 27.5

Epoxy+AlzO, 2t.t 18.5
０
０ 19

Epoxy+hybHd(H) 24 22 21.5 22
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2. Young modulus, impact strength, hardness and shear stress decrease
after UV irradiation, the acid solution have more effects.

3- Diffusion coefficient was decreased with reinforcement. Glass fibers
showed the best resistance to solutions.

4. Hardness had been affected with solution and inadiation and the hybrid
composite showed the better surface hardness.

5. Reinforcement in general improved properties and glass fiber shorvs a
better characteristics compared with others.
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ABSTRACT

A modified Bemas ion source was designe.d, constructed and its

operational characteristics were investigated . This source is utilized in various

lield , e.g. Electromagnetic isotope sepairauon and ion implantation systems '

The Ion source consists of a U - shaped Tungsten filament of 1 mm in diameter

as a cathode pole . This filament was fixed inside the arc chamber which

represents the anode pole and was made from Graphite material. A set of
experiments were conducted , using Argon gas as a feeding material, to study

the main operational conditions , such as, arc voltage , arc culTent, filament

current and gas pressure using an external magnetic field . An electric probe

was used to ditermine the electron temperature which was 4.2 eV.

INTRODUCTION

The ion source is one of the most important elements of an

electromagnetic isotope separator and ion implantation system[l]' A modified

Bernas ion source was studied at present work, using a low - voltage discharge

from a hot lateral cathode in a transverse magnetic field .The choice of this type

of source in this research, was due to simplicity, compactness, ease of

operation, long operational life, uses a weak magnetic field along the cathode -

anode axis, serviceability and reliability 12,3,4).

In section II we present the design and construction of the ion source system

under study. In section III the best operational conditions of the sollrce were

determined, and a study of the magnetic field effect on the arc current is

presented. Finally, the plasima diagnostic at the best operational conditions

t
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were obtained, as shown in section IIV.

II- General Design and Construction
The choice of constructional materials for the operational components of ion
source is determined by a number of considerations such .rs availability,
machinability, compatibility with the source feed materials, cost, spunering
characteristics and dielectric properties in the case ofinsulators. . The present
ion source , as shown in Fig. ( I ), constists of. TIie cathode (filament) (1), is made from a lmm dia. of Tungsten wire curved
in a "U" shape with a 10 mm spacing between legs, situated inside the are
chamber.
. The arc chamber (2) is commonly made of graphite with dimension (83 x34x
34) mm3. One rectangular face is provided with a rectangular aperture (l x40)
mm2 for the lateral extraction of ions . Inside the arc chamber there is graphite
slot (l x l0 ) mm2 which defines the cross section of the electron stream, called
a "defining slot". The defining slot hasa number ol functions ; It restricts the
gas flow to the filament region, thus, reducing the gas pressure near filament
and hence the amount ofpositive ion bombardment ofthe filament.
. Insulators: Several insulating materials were used including boron nitride (3)
and ceramic.
. A weak magnetic field (15, mT) along the cathode-anode axis enhances the
electron ionizing efficiency, and helps in collimating the emitting electrons, and
also contributes to the plasma, confinement near the aperture.
. Argon gas is used as feeding material for the source in our experiments.

III- Experimental Investigation of Source parameters
III-1 Thermionic emission current Is

As the voltage of anode Vanode increases, the values ofthermionic
emission cunent Is increases until it reaches a saturation slate as shown in Fi.g.
(2) . The influence of magnetic Held on the primary electrons current Isp the
current which passes through the defining slot) is clearly demonstrated in Fig
(3,a,b).

It can be noticed that in both cases, with and without magnetic field, the
primary electrons current behaves in similar fashion , however its values
increased three times of that without the application of magnetic field which

ミ
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indicates the effect of magnetic field in collimating the beam of electrons .

III-2 Gas pressure P71p

To determine the suitable operational pressure of Argon gas Pap in the

arc chamber, the effect of vacuum, chamber pressure P as a function of the arc

current Iur. with and without magnetic field was studied . Fig.(4) shows a

family of curves for different values of pressure P ( Pn'. was deterninded trsing

the ratio Par, / P : 50.42 ).
The value of lo* increases until it reaches the saturation state . Clearly,

the highest value of Iarc was obtained when P is equal 6 x 10-4 mbar. Above

this value , Iur" begins to decrease due to ion - electron recombination

phenomena.

III-3 Arc voltage Varc
At low arc voltage (23-55 V) , the arc currents increase with increasing

filament current as shown in Fig. (5-a) . The most rapid increase in the arc

currents is observed in the case of applying a magnetic field, 15 mT, as shown

in Fig.(5-b).
This result suggests that in the experiments of Fig. (5-b) the increasing

of the axial magnetic field caused a radically almost uniform increase in plasma

density.

Filament current Ir
Fig (6) shows that when applying a magnetic field of B : 15 mT, the arc

current Io* increases 3 times as large as that of the arc current withotrt using a

magnetic field while the pressure was kept constant at 6x10-4 mbar.

Magnetic field B
To increase the probability of ionization , a magnetic field B , is applied

along the cathode anode axis.Fig (7) shows a family ofcurvesoflo,.asa
fgnction of magnetic field , which was measured atapositionhalf distance

between the poles of electromagnet, with different values of pressttre P . It is
found that tlie maximum value for ln,. is obtained at a magnetic field intensity

of l5 mT and at a pressure value of 6xl 0-4 mbar.

I
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IV-Plasma diagnostic

Under the best obtained operational conditions the current Io, ofa planer
Langmuir single probe (6x l0) mm2 , immersed in the discharged plasma (arc
chamber Fig.(l) ) , is measured as a function of its potential Vn, as shown in .

Fig.( 8-a ). Three distinct regions are observed: (1) A region ofpositive ion
current only , where the probe cument increases slowly as the probe voltage is
decreased to -45V . (2) A region in which the current passes through zero and
then increases rapidly with increasing potential. (3) A region of electron current
only in which the current reaches saturation state .

A logarithmic plot of (lp1 - lis), the ne1 current collected by the probe,
against Vpr ,the probe potential Fig. ( 8-b ), showed a nearly linear portion up
to Vs, plasma potential, but exhibits a'breaks there . The values ofparameters
are listed in table (l ) The electron temperature,T", the electron density, n , the
ion density, ni, and other plasma parameters are calculated and listed in table
(I I)

V- Conclusions
The characteristics of Bernas ion source, were studied and several

experiments were carried out to study the effects of magnetic field on the
electric arc We conclude that the best operational conditions obtained for a
stable operation are :

Iarc = 1.5 A. Varc = 55 V, Ip = 55 A,P=6( l0-4mbar,B=l5mTandits
efficiency was found to be 3.6 % which is reasonably high as compared with
other ions sources like freeman ion source [4].
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in table

7

v

Tab,le (I) List of parameters values used in calculation as shown in ta

Parameters Value Sym. Parameters Value
I. Total electron

current
B Magnetic flux density 15 mT

Saturation
electron current

532 mA Ion current density 25 mA/cm“

Electronic charge I .6x I 0''"c V Potential difference
between plasma and

sheath

20v

Vs Plasma potential 30v Velocity of light 3xl0E m/sec

Vpr Probe potential Ql Cross section for
ionization

3.8x l0-'u cm'
when electron

enersv 50 eVI5l

K Boltzmanns
constant

I .38x l0-21

J/K
V。 Mean veloity of atom 699.I n1/sec

M Ion mass for
Arson

6.65× 10‐
2° Kg Arc current density 9H.6mA/cm`

Saturation ion
current

15mA I The average distance
traveled by neutral

atom through electron
beam

lcm

Ap Probe area 6× 10 mm` Mean velocity of atom 699.Im/sec

Perimittivity of
free space

8.854x l0'r2
F/m

PAr Argon pressure 3× 10‐
2 mbar

m Electron mass 9.txl0''' Kg T0 Arc chamber
temperature

925K

-
J

51



q“″″ag C力″αα″Is′た,●/α ″ο′F・′B"nω r●″Sο″″。′
″ /.Rmaこ こα′

Table(II)TypiCal values Ofplasma paramcters achieved by feeding ion sOurce

with Argon gas (source parameter optimized at B = l5 mT)
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ABSTRACT
The main purpose of thc prcsent work is to study tllc cffect of

storag6 tiine on the shanow donor conё entration cヽ D)and net acceptor Cヽ P)

and net donor o(n)COnccntrations obtaincd from C― V measuremcnts at

lMHZ for an undopcd silicon pnjunction samplcs irradiatcd by clcctrons in

1986.「Fhe samples were kcpt at rooln tempcraturc away frorn light.The

cffccts of elcctron's encrgy and ilTadiation timc have becn taken into

considerationo Some samplcs werc suttected tO an applicd bias voltage

(fbいVard Or revcrse)during irradiation.

INTRODUCTION
The depletion layer is  ilnportant in serlliconductors 、vhcre thc

measurement  of differcntial capacitance points out that the norrnal

distrbution  of iinpurity  dc‐
2/  dv, is inverscly proportional to tlle

concentration cヽ )at thC Cdge of depletion laycr。

ヽ
》

"
59



The Eflecl oI Sloruge Tlme On Shollow Donot Concenlm on Fot Slttcon pnn Janc on
Inodlated By Electron M. H, At_Kuiolsy, aot

The use of electronic impurity is needed to study the electric
properties ofthe radiation defects formed in the inadiated silicLn-p*n diodes
by fast electrons 1-MeV)(l).

Depletion layer preparation have been calculated for a diffirsed
junction in silicon and germanium asa function ofreverse voltage and of
dillusion parameters lor the gaussian and complementary erroilunction
distribution(2).

Scon (1964)(3) irradiated a silicon p*n -junction at room temperature
by electrons at an energy of I MeV and at a rale of about l0r8e/cm2for45
minutes. The capacitance increases after irradiation but is partially
recovered after 45 days and further recovery is achie-ved after one_yiar. The
capacitance (C) was found to vary very nearly as V-12.

In (1973) Roberts and Crowell(a) invesrigated the effect ofgold (Au)
and. copper (Cu) impurity on the capacitance-voltage relationship oi
platinum (Pt) n-type silicon Schottky banier diodes over frequency ranges
of l00l'lz to 500KHz and at temperatures of 200K and 300K.

Investigation of the properties of depletion layer width
The dependence ofdepletion layer properties on voltage is important

in the design of many semiconductor devices. The deplltion layer of
prjunction spreads into the ptype as well as into the n-type regions.

If N"(x") is the net donor concentration oIpositively charged centers
in the depletion layer at xn (>x1) and Nr(xr) is the net acceptor concentration
ofnegatively charged centers at xp(<xj) as shown in Fig. (l) then(5) :

1+1=9銑 /2三
.....(l )N,,(r,,) Nn@) 2 dv

PJ
Th. vrrl!tlon ot

h Disr.no. (x)
oono.ntr.tlon N(x) xi rh

60
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Where A is the junction area, q is thcelectron charge, e is the dielectric

constant of the semiconductor and eo is the air permitivity. From Fig. (1) we
have

Nn(Xn)=ND~NA(Xn)
Np(Xp)〓 NA(Xp)~ND

上 定9励
2

ⅣD   2

… .(2.a)

…..。 (2.b)

ロ

Assuming Ne (X) is the acceptor concentration at distance (X) from the

surface where:

Ne =Noerfc (XlvaD) =Noerfc (aX) .....(3.a)
= No i (aX) ....'(3.b)

where erfc (aX) = io (aX) is the complementary error function and No is the

concentration at (X = 0).

Also Ne(x.i)=Noerfc(axj):Noio(aX1)=Np .....(4)

To find the shallow donor concentration Np from the plot of C-2 vs V
at high voltage see Fig (2), the variation is assumed to be approximately

linear, which means that the concentration in the depletion layer is constant

(i.e. the concentration is Np and at high revese bias N, (Xp) >> No and No
(Xn) << Np) equations (1) approximates to :

ヽ
し

dc‐
2

(5)

and the solution of the equation is :

C-2 = A+ BV … 。(6)

Where A and B are constants. From the fit of least square method and

equations (5) and (6) one can find the shallow donor concentration Np.

To fond depletion layer widths on the p-side (Xo) and on the n-side

(Xn) we use the relation:
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Where D is the diffusion constant and (t) is the time then(s)

(s, - sp) = ir (sp)-ir (s") / f (s, .....(7)
Where

il(S)= 
∫ 
′
°
(S)グS=eXp(―S2)/マ輛 _siο

(s)

When(Sn― Sp)>01,CquatiOn(7)simpliflas tO:

Sn～ Sp+il(Sp)/i° (SJ)

… (8)

Reyets bLas vr (volts)
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Remembaring that,(Sn‐ Sp)=a880A/C

Therefore,(S=n_sp)～ il(Sp)/1。 (SJ)

Иθムr2,Ⅳθ.rJ9,2θθ′

… 。(10)

一　
）

Data Apalysis

A program called CVBIAS has been written in Fortran 77 (a copy of
the program is available in ref.(s); that calculates the junction depths Sn and

Sp , shallow donor concentration (No) and the net donor concentration

Nn(Xn) on the n-side and the net acceptor concentration No(Xo) on the p -

side.

The prgram CVBIAS uses Newton Iteration Method to calculated

the junction depths Sn and S, as follows :

X卜l=Xl flXう/(df/dXう …
。
(11)

From equation (9) one can calculate

satisfies equation (7), or :

the irst values for Sn(Snl)WhiCh

f(S) : sn + ir(sn) / i' (sj) - Sn(r) … 。(12)

Differentiating equation (12) with respect to Sn we obtain :

り

∠ =1+1♂ 《乳)

お″  J° (ム)ゐ
"

Then,equation(11)becOmes:

し
り
Ｊ

∠
υ

。(13)
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■・ =■ ―/(■ )κグ/グ1) ……(14)

vJueぶ 珊 :卜 )T『 lh江

e Vdueぉ r Sp Cqu“ 。n c91」 VeS ie m」 d
by using equatiOns(12),(13)and(14),the inal

values ofSn and Sp which must satisゥ equatiOn(12)arc calculatd

Experimental Technique

All samples used in the present work uere supplied by Marconi
Electronic Devices Ltd., Lincorn, U.K., irradiated by erecirons at iJniversity
of Hull in (1986) and kept at room temperature away from light. The sitcon

pri Aioa., were made on a 35ecm n-type float-zone. The details of
fabrication and characterization of the samples were described by Ahmed
(198616). We use the LCR meter type HpA2i5 tomeasure the capacitance _
voltage data.

The capacitance meter (Boonton type 72g) has been used to collect

the capacitance-voltage data of s iricon ) n) diodes inadiate by electrons in
(1986)(6). To check whether the LCR meter gives the same results as on

Boonton capacitance, we used silicon - pri aioa..y measured in (19g6;t6).
The values of shallow donor concentration (No) ofpt_doped silicon and
undopped silicon are shown in table ( I ). The cr),ostat which we used to hold
the samples were made locally{5).

Electron Irradiation

We used two groups silicon pni diodes; the first one represcnts the
unirradiated undoped silicon (samples no. Rl and R3) and silicon doped by
platinum (sample no.l) and the second one represents the irradiated
undoped silicon at room temperature as shown in table (2).
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Table (l) Comparison of the shallow donor concentration measured by
Boonton 72H^ in 1986 and by LCR meter in 1994 for undoped silicon and

ilTadiated diodes of 1986(6)

＾
〕

フ

（
〕

slllcon d atlnum

Boonton728

ND× 1014(cm‐
3)

(1986)

LCR meter HP/4275

ND× 10‐
14

(1984)

Undoped Dooed bv(Pt) Undoped Doped by(Pt)

2.22 0.76±0.0027 2.56± 0.0120 0.81±0.0032

ab e
つ

一 rties of the electron 0

Electron

Energy

(KeV)

Type Fluence

1x10r8

(e/cm2)

Time

(h01ユr)

Reverse

Bias

(VOlt)

Forward
Bias
(volt)

E)iode

No.

50

100

150

200

250

300

P 5.85

5.85

5.85

5.85

5.85

5.85

４

・

９

〓
　

一一　

〓
　

〓
　

〓

４ 16

15

14

13

12

2
０

０

０

０

０

０

３

３

３

P 0.585

1.17

2.29

５ ０

・

０

・

５

０

．

１

２

Ｈ

ｌ０

９

300

300

300

300

一一̈
一一　　． 一　　　　　　　　． 二

一

5.85

5.85

5.85

5.85

4.94

4.94

4.94

4.94

0.0

-30

-100

0.0

0.0

0.0

0.0

+0,75

４

５

２ ０

８

Unirradiated samples Rl&
R3

Silicon doped by platinum 1
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abo^ut (r3 I %) for samples irradiated with electrons of 3 00KeV energy and
different fleuences.

When reverse or forward bias is applied during inadiation on i_
side, the rate of increase in Np is about (=15%) compared with previous
measLrrements of the same samples in refl6).

. This is the first study on effects ofstorage time on samples inadiated
by electrons as reflected in the rate ofincrease on No whicli was found to
chan8e dlending on the kind of irradiation done on the samples.
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'2c.)-J &l-illl $-r..1" d.l)-clijll +.S;s i-l;r i $-l -il-,lll ora elr 6*s *lc :"u
.&Ell L,.:'r, i;ill ol,l-.,s Jl ,.el;)Lf &li1ll

ABSTRACT
The Photo- Catalyzed Oxidation of the (NO-) gases was carried on

through a heterogenous reactions. An experimenal laboratory system was

designed to evaluate the best parameters for the reaction. These parameters

were the quantity of the catalyst, mesh No and concentration, temperature,

and relative humidity. The results show that, NO:- ions formation was

depending on Some of these parameters,. The rate of oxidation of NO to
(NOl'), order of reaction, and the activation energy were calculated.

INTRODUCTION
Attention has been focused recently on the air pollution, and how to

deal with air pollutants.
One of the air pollutants which cause a great deal of problems to

environments is the nitrogen oxides (NO, NO2, N2O) gases in a addition to a

low concentrations of (NzOl, NzOl and NrOs)(t). The organic fules are the

most important source for the nitrogen oxides(l).

V
71

v



Photo-oxidatio ol pot!utants 
Eoses (NO) By Using TiO2 as a ,,,r,o _ 

?,i!!L-nr,, 
",.o,.

A few way were 
-used to lower the nitrogen oxides concentration,

emitted. from the engine(2J) depend on the way oibuming the fuel, and the
mixing between air and fuel.

. In this study, the photo catalyst TiO2 was used to oxidize thenitrogen oxides to nitrate ions (NO3) througli a gas-solid heterogenous
reaction.

. . . The anatase type (TiO2) absorbed light around (400nm) wave length,
which cause electron transition form the valance band !o conductive band.

TiOz + hy -+ TiO2 (e' ...h*) -) €-6s * h+yg

When the electon doner surface (D ads.) desorbed an electron
acceptor (A ads.) the electrons will transfer between them followed the
equations:

h*cg * Daa, --) Dtaas

€-ca *Aaas J A*rd.

-1.R. 
spectroscopy indicates that the adsorbed moleular oxygen

on TiO2 surface produced three kind ofoxygen as following :

O:te) + e-cs -+ O'u

O:uar*Ou+Oqua,
Oz +O-+Ol

And this excited species will lead to the oxidation reaction of the NO
gas:

NO+Ore11g,
NO3 +NO --r 2NO2
NO3 + NO2 -+ N2O5

N:Os +NO + 3NOu

The generation of the intermediates (NO3, N2O) is an intermediates
steps which follow by other step to concerts these species to acid in the
presence of water:

.3NO21"y + H2O1ry + 2HNO316q1 + NO6;
2NO2+H2O+HNOr+HNO2
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3HN02→ HN03+2NO+H20

EXPERIMENTAL
Materials

All the chemical materials were produced by BDH or Fluka A.C
companies without further purifi cation.

Technique
The experimental system consist of two parts, the photolytic part

were carried out in a double wall Pyrex cell with a quartz window, the
temperature was controlled by a water thermostat. Inside the cell, a plastic
sheet coated with titanium dioxide (anatase) was placed against the quartz
rvindow.

A medium pressure mercury lamp (150) watt power supply unit
(ti'pe phywe220) is use as light source.

The second part of the experimental system consists of a gas pump
*'ith a gas rate control, a gas flow meter, and a glass storage gas cell (Fig.

(1)).

|       |

却
"宕

|

_1.1:__

一―‐
十
・―・|

1誕t!lF8世寵糞きご「1騨鋸:1鶏理fRiw■卵£W151:こP
Iミ:1,niv

A Shimadzu (UV-2000)Double― Bealn Spectra‐Photometer was

employed to rncasure the l」 .V Visible spectra.

The concentration of NO‐ 3 iOnS Was measurcd by consort PH/MV

ch」:li:1111e3::よ
4や、
°3)iOn Selective electrode, and 、vas checked by a

（
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Nitric oxides preparations
(No) Gas was prepared by James and Richard method(6). This

nrethod was chosen because of highly pure No gas prepared (more than
ee%).

Procedure
The system was evacuated from air, then diflerent concentration of

NO gas in air was pumped in to the system.
Different particle size of anatase (Titanium dioxide) was used to coat

the glass plates (2f .3 cm2; 106, lgg,269,30o,42ocu.s.a. standard), and
different weight and thickness(i).

RESULTS AND DISCUSSION
The oxidation - reaction was a complished by passing a certain

concentration of NO gas in air mixtures over titanium aioxide palte which is
illuminated by a light of (max :365 -400 nm).

Different conditions was used to get the best results for the oxidation
of NO to NO3 ions.

Effect of the photo - Catalyst
Everal experiments was

without irradiation. A low rate
noticed.

canied out without catalyst (TiOz) or
of formation of NO2 and NO3 ion are

Tablea -A,B
Time min 90 120 150 180 210 140 270 300
Conc. Of
NO: PDm

3.22 4.14 4.83 4.83 5.06 s.52 5.65 5.61

A
Time min 90 120 150 180 210 140 270 300
Conc. Of
NO:- pp,

3.68 3.68 4.73 4.83 5.15 5.r5 5.29 s.29

Table (l) NO:, concentration Gpm) GFirhort TiO
B) without irradiation

The effect of the partical size of the.uffi
was studied. Different anatase (Tio2) partical size (mesh) was used at
constant conditions (Temperature : 298 uk, flow rate 30 ml / min. No
concentration : 30. 7 ppm). The results show, that HNo3 rate of formation
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increased with increasing the mesh value (fig.2), which is due to the

increasing of the surface area, and the active sites of the catalysts.

lngo'Rtte ofHNQ3おm42三
=些

豊些壁整亜⊆ 里呈呈塾::|

The photolytic reaction was carried, using different quantity of the

(TiO2) 420 mesh, 298k,1 atm, and 30.7 ppm NO gas concentration Fig (3).

The results of the analysis show increasing HNO3 production by

increased of TiOz, and this is due to the increasing of the active positions on

the TiOz surface.

The reaction kinetics were studied through different initial

concentrations of NO gas, and all the other experminetal conditions was

fixed.
The result shows that the increasing of NO gas concentrations lead

to change the equilibrium points of adsorption, and then the rate of
producing NO3 ions.- 

The rate of reaction, rate constant and reaction order of the oxidation

reaction was calculated (table (2) and Fig ( ) by follow the differential

method(a's).
Lograte=log.k+nlogc

k: rate costant, n order ofreaction.

‐ :11::

500
Mesh
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Temperature effect
The rate constant was calculated for different reaction temperature(8)

and. by using Anhenous equation, the activation energfofthe catalyzed
oxidation reaction was calculated (Fig. 5).

Loq 1= 1.. 
^ 

- Ea

2.303RT

The low value of the activation energy (9.224 kJ/mol) is though tobe due to the activation steps. Which is notimportant in tt. io.rog.iou,
reaction. On the other hand the reaction accomplished through severjstepg
none. of them need a high energy, because most of the reaclion steps ocJur i
on the catalyst surface that all the reaction mechanism started by adsorption
one (at least) of reactants and some time all the reactant on the catalyst
surface. follow by the dissociation step ofthe adsorbed molecrle, The nextstep is the reaction between two adsorbed partical molecule adsorbed
partical \\ ith the gas molecule.

Oxidation of NO, gas emitted from car exhaust
The emitted gases from an exhaust w-as purified form (SO2, CO2,

CO, .C) ga;es gd NO* gases was measured ai 1+.2 ppm;, The same
experimental oxidation reaction procedure was repeated ior the NO* gases
of the^car exhaust. The percent ofconverting NO, to HNO3 *us 1Z"t?; of
th.e. flo\ gas. The relatively low percent is dueio the small quantity of TiO2
which rvas used in the reaction and was satureted with Nb:. ions. Which
lower the efficiency ofthe oxidation reaction.

Conclusion

.. . 
The heterogenous photo-oxidation of the NO gas to HNO3 was

studied the oxidation reaction, and found to be effected by the air preience,
TiO2 quantity, mesh and the temperature. The optimum wavelength was
found to be in visible region (400 nm).
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Table-2‐ Relation between HN03 rate Offollllation and NO initial

concentration

The order of the photo-oxidation reaction of NO. to HNO3 was

found (1.942) and this thought to be due to the complication of the

heterogenous reaction (gas - solid).
By increasing the inadiation time, HNO3 was increased until a

certain time then the product remain constant because of the saturation of
the TiOz surface with HNOI molecules.
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Conc.OfNO
ppm

Conc.OfNO
Ⅳlo1/L

Log Conc.

NO
Rateヽ4o1/L

Inin× 10‐
7

Log Rate

12.27 4.092x10‐
4 -3.34 0.85 ‐8.847

18.41 6.1 38x 1 0a -3.212 2.32 -8.413

24.55 8.186× 104 ‐3.087 2.7 -8.347

30.69 1.023× 10づ -2.99 5.63 ‐8.056

36.6 1.227× 10づ 2.91 7.91 7.88
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鵬i鮒
1(も

腸l蹴;:;¶[『靴(揺
む路キilξr∬i『掘::洛

catalyst, NO gas can be easily Oxidize by the actiOn of active Oxygen

radicals.

hydrⅨメb“ 鵬 北 1ぶ:ittI‰ 淵 。l∽…
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OH)+3N02→ NO‐3]sd+HN03+NO
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ABSTRACT
The aim of this paper is to introduce fuzzy subgroups of abelin

group which is called m* - fuzzy subgroups. We give some properties of
these fuzzy subgroups and we show that there is no direct relation between
these fuzzy subgroups and pure (neat) fuzzy subgroups.

! PRELIMINARIES

Through this paper, G will denote abelian group, and I is the unit
interval [0, I], let A : G + I be a fuzzysubsetofG [1]. Ifx eG andt e[0,
Il, then the fuzzy subset x1 of G defined by x(y) n if x:y and x1(y) = 0 if x +
y is called a fuzzy singleton. Let A and B be afwzy subsets of G, we say

that A g B if and only if A(x) < B(x) Vx eG and the intersection of A and

B defined by (A n B)(x) = min {A(x), B(x)} Vx eG. Atuzzy subset A of G

is called fuzzy subgroup if and only if V X, Y € G A(x + y) > min {A(x),
A(y)) and A(-x) = A(x). For t e [0, 1] At = {x e G, A(x) >. t}, let A* = {x
€G I A(x)=A(0)) andA*: {x e G lA(x)>0} thenAlandA,andA* are

subgroups of G. Let B(A) = {BlB fuzzy subgroup o fG such that B g A and

B(0) = A(0)). LetZ*, Q, R, N denote the positive integers, rational numbers,
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real numbers and naturalnumbers respectively, let <x> denote the subgroupof G generated by x, let [x] the equivaience class of x.

Definition t.t I2t

Let A be afuzzy subset and n e N. Define the fuzzy subset n A of Gby Vx eG, (n AXx) = sup{A(y)ly eG, x = ny} if x en G and (nAXx):0 ifxenG.

Definition l.2I2t

A fuzzy subset A is said to be has the sup. property if every subset of A
image A has a maximal element
Proposition 1.3 [2], [31

Let A and B be fuzzy subsets and n e N. Then
1. nA cA.

2. A= B if and only if A1= B(, Vt e (0, A(0)1.

3. If A has the sup. property, then DA1= (nA), V t e (0, A(0)1.

4. A is a fuzzy subgroup of G if and onry if Al is a subgroup of G vt e(0,A(0)1. -\-' 
..r

Definition l.4I2l

A is called a divisible fuzzy subgroup of G if and only if vx1 E A with t > 0
and

Vn eN, fy, g A such that n(y1) : x1.

Definition 1.5 [21
LetBeS(A).Then

l. B is said to bepure inA ifandonlyifvxlc B witht> 0, vn eN, vy1
E A, n(yt) = x, implies that fbt E B such that n(b1): x1.

2. B is said to be neat in A if and only if v x1c B with t r 0, vp; prime
number Vy, - A, p(y,): xl implies that 3b1E B such that p(b1):x1.

82



A l-M u stansiriy a J. S c i. レbi′ 2,ノVθo rJ9,2θ θI

- Proposition 1.6 tzl
LetB e fr(A).Then

l. A is divisible fuzzy subgroup of G if and only it A, is divisible subgroup
ofGVte(0,A(0)1.

2.If B is divisible, then B is pure (neat) in A.
3. Suppose that A is divisible. Then B is pure in A if and only if B is

divisible.
4. Suppose that A has the sup. property. If B pure in A, then v n e N, nB =

BnnA.
5. Suppose that A and B have the sup. property. If v n eN, nB:B n nA,

then B is pure in A.v

ON m,, -FUZZY SUBGROUPS OF ABELIAN GROUPS
Definition 2.1

Let m be a fixed positive integer, let A and B are fuzzy subgroups of
G such that B e B(A) and A, B have the sup. property, then B is said to be
m,, - fuzzy subgroup in A if and only if mA = mB.
i.e.: (mA)(x): (mB)(x) Vx eG.

Proposition 2.2
Let B e fr(A), A and B have the sup. property and m eN:
1. B is m* - fuzzysubgroup inA ifand only ifBl is m* - subgroup in A, vt

- e(0, A(0)1.
2. If B is m* - fuzzy subgroup in A, then B* is m* - subgroup in A-.
3. If B is m, - fuzzy subgroup in A, then B* is m* - subgroup in A-

Proof:
(l) B is m* - fuzzy subgroup in A if and only if mB : mA if and only if V t
e (0, A(0)l (mB), = (mA), - by Proposition (l .3(2)) if and only if Vt e(0,
A(0)l *Bt: mAr - by Proposition (1.3(3)) if and only if 81is m* - subgroup
in At.
(2) Since Bt is m' - subgroup of G in A, Vt e(0, A(0)] and B* = Be(o) and A*

= Ae(o), then B. is m* - subgroup in A*.
(3) We must prove mB* = [LA*.

υ
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Since B cA' so B*c A*, let x emB*. then x = my and y eB+ c A*, hencey € A*, so x e DA*, hence mB* c mA*.

Now, let x € mA*, then x = my forsomey€A*,soA(y)>0thensup
{a$)l x = my}> 0, hence (nrA) (x) > 0. But 0 < (mAj ixl= imgl 1xy: sui
{B(y) lx = my}, since B has sup. property, so3yeGsuchtnutl-n)
(x)=B(yp0, soy eB* and x emB*, thus mA* c mB* and therefore,A*=mB*. !
Now we give an example for m, - fuuy subgroup.

Example 2,3

Lel G:(26, @6)- Define fuzzy subsets A and B, where A and B have the sup.
property as follows:

A(x)=l

B(X)=

ｒ

ｌ

ｌ

‐

‐

‐

」

∀ X∈ Z6

1/2 ifx∈ <[3]>― {0}
l  ifx=0

0  othettise

Then B(0) =A(0) and B c A

For each t e (0, A(0)1, Ai Zoand Bt: <[3]> = {[0], [3]].

since A, and Bl are subgroups of G vt €(0, A(0)], then A and B are
fuzzy subgroups of G - by proposition (1.3(4)), also B E A. Let m:3,
clearly that 3Bt = 3 At vt e (0, A(0)], so, B, is 3' - subgroup of G in A,, thus
by Proposition (2.2(l)) B is 3, - fuzzy subgroup in A.

Proposition 2.4
Let B e fr(A), let A and B have the sup. property and m eN:
l.lf B is m,- fuzzy subgroup in A, then mA n B = mB.
2. If B is (Po)r -fuzzy subgroupinA, thenpokA=pokB Vk e Z* andy a
fixed prime number po.

3. If B is (Po), - fiuzy subgroup in A, then pokA 6 B =po* Byk eZ* and V a
fixed prime number po.
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" Proof:
(l) By Proposition (1.3( 1)) mB E B, thus (mBXx) < B(x) Vx e G

(
I sub {B(y) I x: my} If x e mG

(mB)(x) = {
I o IfxemGt

フ

ｕ
Ｓ

　

　

　

　

　

Ｏ

ｒ

ｌ

り

・

ｌ

ｔ

〓ＸＡｍ
ｄ

ｎＡ

p{A(y)lx=my}IfX∈ mG

Ifx“ mG

Since B g A and A, B have the sup. property, then sup {B(y) I x = my} =
B(yJ < A(yo) = sup {A(y) I x = my}. Then mB s mA, thus (mB)(x) <.

(rnAXx) Vx eG, so (mB)(x) <. min {B(x), (mA)(x)}, then mB s B n mA.

Now, we prove mA n B g mB.
Let x1 gmAnB witht>0, soX1cffiA. SinceB ism* - fuzzy subgroupin
A, then x1c mA = mB

v Consequently, mA n B E mA, so mA n B: mB.

(2) Since B is (Po)--fuzzy subgroup in A, then poA = poB, so pok-t(PoA):
Psk-l1PoB;, thus pokA = pokB..

(3) Since pokB g B and pokB c pokA V k e Z* and Vpo; prime number, so

pokBEBnpokA

Now, to show B n pokA c pokB

By (2) we havepokA=pokBcB,hencepokA6 BcpokB. Sopo*AnB:
PokB'

Definition 2.5
Let A be a fuzzy subgroup and has the sup. property, then A is bounded if
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At : R and Bt = Q Vt € (0,4,(0)1.

Since RandQ aredivisiblegroups, sonR=RandnQ= Q V n e N, see [4],
since 41 and Bt are divisible groups Vt €(0, A(0)], so A and B are divisible

fuzzy subgroups, and B g A, furthernore B is pure (neat) in A - by

Proposition (1.6).

We have nR = R a Q Vn eN. So nR * nQ Vn eN. Thus Br is not m" -

subgroup in A.1, therefore B is not m* - fuzzy subgroup in A. !

- Example 2.9

Let G = (Zt, @a) Define fuzzy subsets A and B, where A and B have the

sup.property as follows:

A(x):l Yx eZd,

ll5 ifxe<[2]>

0 otherwise

v Since A'1 = Za and B, : <[2]> are subgroups of Za, so A and \ arefuzzy
subgroups of G - by Proposition (1.3 (4)), let m = 4,4A1= 4B1= {0}, then 81

is 4- - subgroup in A, thus by Proposition(2.2 (1)), B is 4- - fuzzy subgroup

in A, but 2 | 12) us in A and 2lL2\n in B, so B is not neat in A, furthermore

B is not pure in A.
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ABSTRACT
The aim of this paper is to treat the problem of solving the equation

of simple harmonic motion numerically by reduced it to Volterra integral

equation of the second kind and to solve the obtained integral equation

numerically. The solution is obtained by the use of computer program,

which is examined for illustration perpose to one example'

INTRODUCTIONv There are many number of problems from many different fields,

which will be classified according to whether they are formulated directly in

terms of differential equations that can be reduced to integral equations

[1,3,5,6].
Integral equations formulations of physical problems are more

elegent and compact than the differential equation formulation since initial
and boundary conditions are embeded in the integral equations

formulation[ 1 ,5] .

Also the form of the solution of an integral equation is often more

suitable for today's extermely fast machine corrputation. Finding the

displacement at any time of the simple harmonic motion is very useful.

In this work the obtained integral equation is Volterra integral

equation of the second kind and of the form[I,5].
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Where k(x,t) is a function of two variables called the kernal of the integral
equation.

Formulation of the problem[3]
The simplest and most fundamental type of restoring force is the

linear case. An example of such a force is that exerted by an elastic cord or
spring that obeys Hooke's low:

f: -k(x-x.)

Here x is the total length of the spring, and x. is the unsretched or
equilibrium length. The constant of proportionalitl'k is called the stiffness.
The quantity x-xe is the displacement form equilibrium (where F=0).

Let us lable the displacement x, so we can write Hooke's law as:

F(x) = -Kx

If such a force is exerted on a body of mass m, such as a block on a
friction Less horizontal surface, Newton's second law gives :

mx" = -kx, or
mx"+ kx = 0

The above type of differential equation of motion is met in a wide
varity of phsicaly problems. The exact solution of (3) is[3].

X(t) = A cosroet + B sinroet

Where: ωO=1辱
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METHOD OF SOLUTION[2,4,5]
When the kernal of a Volterra integral equation is of the difference

form [k(x-y)], the equation is said to be of convolution type and may be

solved by using the Laplace transform, since :

fk (x-y) u(y) dy = f {k(x)} f {u(x)} : k;-

where f is the Laplace operator.

This means that the Laplace transform converts the integral equation
to an algebric equation which can be solved for u and then by using the
inverse Laplace transform one obtains the solution u(x) of the integral
equation. The solution is given by:

U(x) = r'' i eS) i. kr,r * r

It - rlsyJ

The above method gives the exact solution of Volterra integral
equations.

Now we give numerical algorithms to solve the Volterra equation of
the second kind.
Recalleq.(l)

;
U(X)=flX)+ k(k,| u(t) dt

First, with the aid of Trapezoidal rule the integral term in eq. (1)
would be approximated, this leads to the following equation:

Ui=fi +h1l2 ki6 u6 * k11u1 * ... * kr,i-rui-r + % ktiuil ...(4)

This equation gives the approximate solution to (l) at

U(xi) = utwhere X;:a*ih, l=1,2,...n; f;=f(xi) and ki;: k (x1,q) = 0 for tj > xt.

The approximate solution (4) can be written as n equations in ui at

x1: o*ih, i=1,2,...,n, since uo= fo is taken as initial value. The system of
equation is :

v91

，

ρ
‥
‐
‐
Ｊ
）
α

し

一　
▼



Numericol Solution of Integral Equations Wittt Application For Sotving The Equation of
Sintple Hannonic fuIotion ZARNAN J.A.

hl2krc (-htz)ktl
ht24o hk^

ht24o hk\

'h/2k,o 
hk^.

0

(t - ht2)k22

ht\.

hk,z

0

0

(t-htz)\r

0

0

0

(l - h/2)k32

The solution can be obtained by repeated foreword substitution
starting with uo as initial point.

We now discuss the use of the combination between Simpson's l/3
rule and Trapezoidal rule to find the approximate solutions to (l) in the
following steps:

Stepl : Use Trapezoide rule define ul, i.e.
Ur = fi +h1lzkrouo + % k11u1]

Step2 : Use Simpson's l/3 rule to define uiwhen i is an even (odd number
of points).

ui= fi + W3 [kiouo + 4kir ur * 2kanz+4k6u3+...+2kt,n-2un-2*4k11-1 un-

1*k1nup]

Where i:3,5,7,....

Step 3; A combination between Simpson's ll3 and a single panel

Trapezoidal rule is used to define ui when i is an odd (even number of
points).

ui: f;+h/3 [kiouo + 4k;1u1+ 2kizuz+...+4k1.1-2un-2*kl,n-tun-t] +h/2 [kr.n-run-

1*k;nup]

where i=4,6,8...
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- Another technique can be used, which is the combination between

the quatrtaure rules: Trapezoidal, Simpson's l/3 and Simpson's 3/8 rules.

Illustrative Example
Consider the following problem[8]. A particle undergoes equation of

simple harmonic motion is:

(5) mx"+ kx" = 0

With the initial condition x(0) = 0.25,x' (0) = 0.1.

The exact solution with a frequency of l0 hz is:

- X(t):0.25 cos (20xt) + 0.00159 sin (20nt).

Now to reduce the differential equation (5) to a Volterra equation we

let x″ =It),Whereズt)=‐ (k/m)X and integrtte once with respectto tto
obtain.

′

χ'=∫ /(ッ )″ +ε
l

0

lntegrating again gives:

イ  ツ

、
"        (6)x(t)= ∫ ∫/(α)dα レ́+σ

l′
+θ

2

0  0

To reduce the double integral of(6)to a simple integral we use thc

identity

′  ツ               `                    X

∫ ∫/(α)da″ 〓
 ∫ (′―α)ノ (α)da= ∫ (′―ツ)/(ッ)の

α  α                  O                       α

To gives

(7) x(t) = J t,-rl f(y) dy+s11+ s,
0

ン 93



Numerical Solution of Integrol Equations lltittt Appticotion For Solving The Equation of
Simple Hurmonic Motion ZARNAN J.A.

To find the arbitrary constants c1 snd c2, w€ apply the initial
condition on (7), we get:

Ct = 0. l,Cz:0.25 and ^P = )-\lt 20n

Hence (7) becomes

x(t)=0.1t+ 0.25+ J a-llf(y)dy
0

And from f(t): -(k/m)x we have

(8) x(t):0.It + 0.25 - k 'l 
(t-y)x(y)dymi

Which is a Volterra integral equation of the second kind in x(t).
Trapezoideal rule is used to approximate the integration in (8). Results
obtained are given in table against the exact solution.

T Exact Using
Trapezoidal

Using
Simpson's l/3,

3t8&.
Trapezoidal

Using
Simpson's

t/3&
Trapezoidal

0.00 0.25 0.25 0.25 0.25

0.01 0.203189 0.201652 0.201652 0.201652

0.02 0.078766 0.073695 0.080057 0.080057

0.03 -075742 ‐0.083356 ‐0.072709 -0.084325

0.04 ‐0.201320 ‐0.207499 ‐0.1998985 ‐0.193785

0.05 -0.25 ‐0.249725 ‐0.268666 ‐0。244760

0.06 -0.203189 ‐0.193363 ‐-0.1946196 -0.192399

0.07 -0.078766 ‐0.060664 ‐0.083591 ‐0.063992

0.08 ‐0.075742 0.095983 0.097884 0.072781

0.09 0.201320 0.214738 0.2145490 0.198269

1.00 0.25 0.248718 0.2373141 0.228970

Least Square Error 0.001140 0.0012866 0.000957
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Discussion
Quadratic methods for solving simple harmonic equation had been

discussed. For easier, comparison the solutions were represented in tabular
form. In order to approximate the solutions of eq. (1) at at ponts x1,

Simpson's rules cannot define xi for all i, therefore the techniques of the

combination between the methods were used.
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ABSTRACT
Puriflcation of nocardicin produccd by No`α ″dioク

`′

′″0′dcs isolate

n0 4 was madc by seVCral stcps including adsorbation with cc‖ ulosc and

washing  tllc prccipitation with 80° /o nlcthanol, cvaporating and thc

dissolving thc prccipitatc with 0 2M phosphatc bunに r pH8 Thc puriflcation

was complctcd by gcl flitration using Scphadcx LH-60 Thc concentration

of produced nocardicin was detcl=llincd and it was about O.65 gnプ litcr Ъ c

nocardicin produced by isolate no 4 was identiflcd and classiflcation in to 6

typcs(A,C,D, E,F,G)using,thin laycr chromatography(TLC)and high
performance liquid chromatography(HPLC).
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INTRODUCTION               f

In, 1976, Aoki et at, reported that discovery of a new cell
wall -active antibiotic, nocardicin A., from Nocardia uniformis
subsp. Tsmyamanensis, ATCCZI806. More recently, Hashimoto
(l) Established the chemical structure of nocardicin A and B . In
lg77@ isolated five new antibiotics named nocardicin C,D,E.F
and G together with nocardicins A and B.

B-lactam antibiotics are one of the most widely prescribed classes of
antibiotics in clinical practice because of their high therapeutic index in
humans and the a vailability of a large number of semisynthetic analogs(3'a) --.'-
proposed a mechanism of action of P -lactam antibiotics and showed that
these antibiotics were cell wall biosynthesis inhibitors.

Nocardicin A is a new monocyclic B- lactam antibiotics exerts a
c_omparatively potent antimicrobial activity aginst gram-negative organisms
(5). This antimicrobial activity and biological properties and structurally has
the monocyclic B- lactam ring.

C00H
C23H24N409:MW.500.47

This present papcr dcals with the production,isolation,biological

characterization ofthe new nocardicins.

MATERIALS AND METHODS

Production of nocardicins:…

Seed flasks (500 ml), containing 100m1of the seed medium (contain
20 gm soluble starch; 49 yeast extract; 1.5 gm KHzP0+; 3.5gNaHP0a,

。  F_
H

H°°C)HCH2‐
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l2HzO; I gm MgS0r. THzO), the pH was adjust to 7 prior to autoclaving

and the amine acids mixture was added to medium (l gm serine; I gm

Homoserine , 0.36 gm tryosine; 0.6 gm glycine). (after autoclaving by

filtration) were inoculated with growth from a well-grown) slant of
Nocardia asteroides 

(6).

The seed flasks were incubated for 48hr. at 37"C on a reciprocating

shaker with a 3 inch throw at 180 rcv/min.
Fermentation werc conducted for 7 days at 37'C under aeration of

20 litcr/min and agitation of 250 rev/min. the seed flasks centrifuged at

cooling condition with 6000xg for 30rnin. and thc filtcr wcrc conduction by

freezer dry to 2ml and keep to used in next step.

Fig.l. Separation and Isolation procedure for nocardins'

Al-Muslattsiti!a t. ScL Vol 12, No. (3),2001

um dicarded

Extract

I

Adsorbcd to ccllulosc Powder
lOoh at 4C lbr l8hr. clutcd
with 80% mcthanol

Concentratcd in vacuo by (Cvaccum rotary evaporator,

And dissolve with pH 8.0, 0.2M phosphate buffer.

fi ltration chromatography (Sephadex LH-60)
(2.5 x 2.6cttt) 0.2M phosphatc bufl'cr pl-18'0.

Activc ltactions cxhibits modcratc in vitro antibactcrial

activity against a gram-negative and positive bacteria '

cone. Active fractions ( TLC and HPLC ).
Test strains and test media :

The strain tested were isolated from clinical specimens' (P'

aeruginosa. ATCC27853 ; E. coli ATCCl}4l8; Staphylococcus

aureisATCC6ST l ; Proteus mirabilis ; Klebsiella pneumordae were used as

the test organism for the assay of inhibitors . The groMh media used were

Mueller-Hinton agar (Oxoid- England).

Mcthotl for the dctcction of nocardicins :

The antibiotics prssents in thc fsrmentation broth or in prcparations

obtaincd during purilication wcrc chromatographcd on cellulosc thin laycr

J
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PuriJieotion And Charrclerizatlon ol Noconllcins From Nocardio Asleroides Lotlcol
Isolote E. F. A, Al-Jumoily, et,ol.
sheets type (PolyGram SIL GruV )according to the(7). With n-butanol -
acetic acid -water (4:l:2) as the developing solvent system and were
detected by bioautography on agar plates seeded with E.coli. Nocardicins
were also detected by spraying the sheets with Ninhydrin solution and
heating.

High performance liquid Chromatography;

The purified sample from Thin layer chromatography (TLC) were
collected and dissolved in 80% methanol. The sample was fractionated with
a reverse phase system from Shimadzu type LC-6A with 6,4. -UV
spectrophotometer SPd connected to Octadesylsiline (ODS) (4.6 x 250 mm)
eluted with mixtures of methanol and 0.01M phosphate buffer pl{ 4.0 with
ratio 70:30 with flow rate I ml/min in 25"C.

RESULTS AND DISXCUSSION

The isolation method used for nocardicin is outlined in Fig.l. Most of
the antibiotic activity was found in the broth filtrate. After the fermentation
was completed the culture broth was adsorbed to cellulose (To remove all
the broth materials and cells, which cannot adsorbed to cellulose powder);
and extracted from the cellulose with 80% methanol. The extract (l00pl)
exhibited a variable degree of antimicrobial activity against all of the
bacterial strains tested with tlre exception of
S. aureus ATCC657I and N. asteroides (Table l). Table l. Antimicrobial <\

activity of nocardicin, obtained by disk diffusion assay.

Table l. Antimicrobial activity of nocardicin, obtained by disk diffusion
assa

Filtrate Vol(LLL Bacterial Strain
100 75 50 25

12 8.5 7 Ps. Aerusinosa ATCC27853
20 20 20 10.5 E θο′′ATCC10418
17 14.5 12 9。5 K. pneumoniae
14 13 8。5 6 2″″αb′′お

Sα″″θ夕s ATCC6571
N. asteroides
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悧犠 I棚

column(Scphadcx LH-60,2.5x2.6 cm).ThC
O.2M plosphatc buffer pH 8.0 (Fig。 2)。 The liI滉

∫

et'il品
‖
telitltllti

brown‐ yellow C01or(the Sme results ob
antimicrobial actiVity exhibitcd a Variable degrec;When testcd With O.325

μ3/ml noCardcin.It gave differcnt zone cffcct(TablC 2.)the tOtal arnount Of
nocardiCin is O.65 gttlitcr liquid broth.

Tablc.2.Antirnicrobial activity ofnocardicin aftcr gcl―
flltration stcp

Al-MustatrsiriYa J. Sci.
/a′ ′2,/Va.β ,,2θθ′

sk di■ ttsiobtained di l lon assa

conce@ Bacterial Strain

8.125 16.25 32.5 65

7.5 14 万葛瓦石みνg′′ο∫α ATCC27853

12 20 24 Ecο′:ATCC10418

7.5 8
つ
Ｊ 18.5 K. pneumoniae

6.5 9 16 P. mirabilis
Sα

“
rθ

“
s ATCC6571

N. asleroides

Inhibitory zone diameter (mm), (-) mean no growth
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ParlJicotion And Charocterlzoilon of Nocordicins From Noctrdio Asteroides LottcttIsolote E. F, A. Al_Jumoily, el,ol,
The seven crude and six purified nocardicins types could be different

from each other when chromatography on a celluloie thin layer sheet with
mixture of n butanol, acetic acid, water (4:l:2) and propanol, water (7:l) as
the developing solvent (Fig. 3) nocardicins were detecied by spraying with
aqueous ninhydrin solution. This agreement with Q\ who said that
nocaridicns A, B, c, D and G were also detected by the ninhydrin reaction.
The nocardicin A disappear from gel filtration column when purified the
crude nocardicin this show that the local strain N. asteroid., p.od,,.. lower
concentration of nocardicin A. Table ..3. show Rf (Relative front) vales,
which gave the similar with obtained by(2).
‐  ~~T Solvent No:「

SoLЮnt ttont
・・ Solvent No:2
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ffg. 3. Thin-layer Chromatography of Nocardlcins.
TLC system: Cellulose sheet type (PolyGram SIL G/UV),
Developing solvent no.1 : n-butanol-acetic acid -water (4:7:21

Solvent no.Z : propanol-water (7:1).
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Table 3. The Rf values for experimental and standard of curde and after gel

10n lCin

Nocardicin Solvent No.l Solvent No.2

Types Rf exper. Rf stand* Rf Expire Rf Stand*

A** 0.34 0.34 0.21 0。21

C 0.39 0.38 0.31 0.30

D 0.57 0.57 0.49 0.48

E 0.82 0.84 0.66 0.67

F 0.90 0.89 0.74 0。74

G 0.61 0.62 0.55 0.55

filtration nocardici

* data form Ref.(2)
** Crude nocardicin sample.

.\ Solvent no. l: n-butanol, acetic acid, water,(4:l:2)'!- 
Solvent no.2: propanol, water (7:1)

Table (4) &also Fig. (4) shows the retention time (mins) and sample

concentration ( g/ml) after purified nocardicin by HPLC which identified by

TLC which produced by local strain N. asteroides no.4. for six types of
nocardicins after gel filtration column and nocardicin A after absorb

I cellulose. From table (4) shows that nocardicin C, D, E & F were gave

purified IOO%and nocardicinA gave73%o while nocardicin G gave 83.46%.

Rotorrtioa ti'oo 1'riol f

FiE. 4. HPLC of thc purilied nocardicin alter gel fdtration
column and idcntilied by TLC chromoagraphy
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PuriJictrlion And Chorocterizolion of Nocortticins From Nocortlio Asteroides Lottccrl
Isolile E, F, A. Al-Jumoily, et,ot,

Table 4. Retention time, sample concentration and purity of nocardicin
C

fo.11l HPLC

From the study we conclude that the local Nocardicin asteroide
isolate produced seven types of nocardicin which exhibited antibacterial
activity against gram negative bacteria especially very efficiencies against
E.coli and has no inhibitory effect against S.aureus.
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Nocardicin types Retention Time
(Min)

Sample
Concentration

(G/Ml)

Purity (%)

A 6.508 73
C 6.533 130 100
D 6.886 130 100
E 6.672 130 98。 86
F 6.525 130 97
G 5.499 100 83.46
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Geographical Distibulion of (135) Coses Viscerol Leishmoniosis In Centrol lraq
S. A. Salmon

diagnosis) in Iraq showed that the high numbers were in December, January,
Febrtrary and March respectivel y (te'20'2t'26) 

.

The geographical feature of Iraq are distinct in three major regions,
the first one is the mountain, the second one is desert and the third one is the
wide alluvial plain. The elevations of alluvial plain vary from 36 to 300 m. a
.s. l. The soil is fertile to cultivate many kind of plantation .The date -palms
orchards are widely distributed in this regions always with different fruited
trees such as citres, fig, mulberry, apricot, plum, peach, pomegranate, pear,

etc. The cultivated plants are also different kinds such as onion, garlic,
cauliflower, cabbage, turnip, watermelon, jute, melon, cucumber, pumpkin,
sunflower, okra, sweet potato, tomato, pepper, eggplant, wheat, corn, barely,
etc. The wild plants are also different such as caper, carob, colocynth,
lablab, mallow, horse mint, european pennyroyal, nutmeg, basil, Syrian rue,

reed, Euphrates poplar, guava, oriental blackberry, willow, cattail, jujube,
etc.

The climate of Iraq is continental, i.e. hot - dray in summer and wet -
cold in winter. The annual variation in temperature is wide (0-4o C in cold
nights in winter and about 50" C in shaded place during the days of July and

August). The average of annual rainfall is about 200mm. The last three

years were dray seasons.- 
The Iraqi sand flies are fifteen species(l). About seven species are

existing in the central region. The dominant species is Phlebotomus papatasi

with about 95% of the total density of species. Also this species is
condemned as the vector of both cutaneous and visceral leishmaniasis in this
region ( 1,2,3,4,6,1l,l4,l7 ,18,25.26) 

.

The possible reservoirs of the disease is not so far to determine in
Iraq, although many works were achieved.^in .this topic during the last

..niury on dJgs, jackals, foxes and rodents 
(le'20121)

Method and materials:
The cases were reported directly from Saddam hospital for children

(Baghdad) in each month during the years of 1998 and 1999 .The name,

age, sex, date of illness, result and address of each case were reported also.

The visits of two foci with visceral leishmaniasis in central Iraq were

achieved biweekly during the study period in order to find the possible

vector and reservoir .All the previous study which were conducted in the

study area used as a base line data.

も

，
ヽ

ヽ

つ
４



/r_M“s′α″s″ッα′ SCi /οι′2, sヽ_`1,,2θθ′

^

ハ

ヽ

RESULT AND DISCUSSION:
The geographical distribution ofthe reported cases indicates tl.rat the

prevalence oi cuses is mainly around Baghdad yilh ry- like (K) letter
-(ng.t, 

Z). The hypotheical axes of (K) letter are the followings: The first one

is 
-Baghdad 

-Abougreb Falloja, the second one is Baghdad -Baqouba, the

third one is Baghdad -KurMyssan and the forth one is Baghdad -Babylon-

Thiqur.The high percentage of patients are from the rural area which are

mainly cultivaied farms or fallow land invade by different kind of wild
plants. The feature ofcentral region oflraq is a wide alluvial plain with very

similar plantations 
(2 6 11'l)

ihus the favorable ecological factors for both the po-ssible -vector
and reservoir are closely related to the central region of lraq(r'J'z' 

tu'zo zrr' tn'
hypothetical axe ofBaghdad -Babylon is the highest with (20) cases in 1998

una (ZS) cases in l gggrespictively.Than the axe ofBaghdad - Abougreb-

Fallouja with (10) cases in 1998 and (14) cases in 1999. Also about (6)

cases in 1998 and (3) cases in 1999 were reported in Thiquar province'

About (28) cases were reported in Baghdad -Kut axe during wo years' Few

cases were reported also in Diala province (12) where are intensive orchards

of date- palms and orange trees. The prevalence ofdisease (according to the

reported iases) showed that the central region still the first endemic area in

Iraq with a circle ofabout 100 km around Baghdad. Anther circle is in the

rorih of Iruq including Thyiqar and Mayssan province (25). It was fond also

that the two riverside areas of the Tigers between Baghdad.and Kut were the

irvp"i "na"*i" areas with 73 cases out of 139{22'2'). For 
'not"

epidemiological studies the age, name, and exact address ofeach case must

be reported to find more stable base line data across the country'
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Geog qrhicol Dislrihulion of (135) Cases Vlscerul Lelshmoninsls In Cenlrul Irflq
S. A. Sdmon
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Geogroplticol Distribalion of (l3S) Crces Viscernl Leishmoniosis In Centrat troq. 

Solttttrn
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ABSTRACT
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Serology in generaldepend on the presence of antibodies circulating in
the blood of infected person , these antibodies are of different natures , and
they are mainly formed as a result of this stimulation of Arc ( 5 ) antigens
and antigen ( 4) which are the main antigenic structures present in the larval
stages of EchinococcLls granulosus lt2't7).

In addition to that IgE which is commonly found in parasitic
infections is again found in patient suffering from Echinococcosis (12'18).

The first Intradermal test (I.D. test) used in- the diagnosis was
casoni test, this was Firstly introduced by casoni (re). It is depend on the
detection of specific IgE in infected person by using hydalid fluid taken
from fertile cyst, mainly cystrof sheep. Pigs, cattle and From human when
it is available.

The first classical serological test used-in the diagnosis of the
disease was a complement Fixation test ( CFT)(20).

In recent years many serological tests are used and some of them
proved..t^q !.e sensitive and specific such as Indirect haemagglutination test
(lH4lttr'zt-2r1,

Recently the french workers Capron 
(24) 

and his Collegues showed
that Immunoelectrophoresis (lEP ), circulating Immune complexes ( clc )
and total oc specific IgE are very useful! in the diagnosis of hydatidosis and
they may prove in the future to be the serological tests of the choice in the
diagnosis of hydatidosis.

:

MATBRIALS & METHODS
In this investigation 145 patient were examined for diagnosis of hydaticl \\
cysts located in different organs and tissues of patients , mainly in the
abdomen and chest.

PRIIPERATIONOFSERA
A total of 145 patient sera were examined by ID , IHA , IFAT, LAT, test.

The sera consisted of 145 patient from surgically confirmed hydatid
cases and 26 sera from individual with other diseases such as liver diseases,
Tumor, Bilhariziasis , Taeniasis , Bacterial and Viral diseases .

And 20 sera of healthy individual which considered to be control.
The sera preserved with 0.1% Sodium azide,andeitherstoredat4"Cor
frozen at -21"C .
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HTDATID FLUID ANTIGEN

Fertile clear non infected hydatid fluid Aspirated from infected

organs I Liver, Lung, of sheep ] . This was collected immediately after

slaughter.

l- Indircct Hacmagglutination (IHA ) tcst:
The procedure employed and reading of results in this test were done

according to Garabedian(2'l ).

2- 2- Casoni Intradermal test:
According to method of Casoni(le)'

3- Indirect Flouresceni antibody test:

According to the method of Ambroise Thomas("'.

4-Latex Agglutination test:
ecJJrding to the method of Fischman(26).

RESULT
The sensitivity and specifically obtained with hydatid fluid varied

with serological method used' In Casoni test (1.D. test) show that when this

test done on 53 patient,3l with hydatidosis and 2.2 with other diseases such

as bilhariziasis, liver disease and cancer which were used as control;27

patients out of 3l in the first group showed (+ve) result and other 4 patient

showed false, negative result' In the second grotrp 20 paticnt showed (-ve)

result and 2 false (+ve), from these result and according to delinition of the

sensitivity and specificity were calculated it was found\ that the sensitivity

of the test is 87% and the specificity 90.9Vo. The restrlt obtained with I'D'
test summarized in table I. The sensitivity and specificity with indirect

haemagglutination test (IHA) is done on 171 patients, 145 with abdominal

and chest hydatidosis and 26 with other diseases v(hich were used as

control, 135 patients out of 145 in first group showed (+ve) result and l0
showed fals negative result, in second group 26 patient show -ve result-

The majority of the patients show a titer higher than l/5120 and the titer

which regarded as significance for diagnosis were I /160 and the test show

sensitivity 93vo and specificity I 00% and this result summarized in table II.

In table IH the seniitivity and specificity ofindirect fluorescent antibody
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lttt (IFAT) show that when 20 patients suffering from obdominar and chesthydatidosis, l6 patient-were 1+ve) and 4 out of them *.r" fulr" negative andl0 patients with other disease show r 0 (-ve) resurt. att fatient showed a lowtiter oP/o - 1164, the sensitivity g0% and'specifi crty tooi.-
.In latex aggrutination test (LAT), .62 paiientwitrr hydatidosis weretested by this method, 54- patients show 1+ve) resur, ona : of them srrowfalse (-ve) result and in the second group (controrj r0 patients srrow trrat 3 ofthem give false (+ve) resurt uia l patients *...'n.gutir" resurt. Trresensitivity of this test were gTyo andspecificity if thisiest were g70z andspecificity 700/o and this resurt srrowed'in tabre tv, at trre end wrren wecompared the result of sensitivity and specificity between the fourserological diagnostic test we can see that IHAT were best method ofdiagnosis that can used in rout in lab-work-with high sensitivity 93o/o and_specificity 100%. Table V.

Table I
Sensitivity and specificity of Casoni Intradermal test (ID test) in patients

ithwith hydatidosis patients su fferi from other disenceo
Disease No. Examined +ve -ve %

Abdominal and
chest hydatidosis

31 27 4 Senstivity
87%

Other diseases* 22 ２

　

一
２ ９

20 Specificity
90.99/o

Total number
*

53 24 :* other diseases:
Viral diseases.

Liver diseases, Tumers, gil.,a

Tablc Ⅱ
Sensitivity and specincity of lndirect HacmagglutinatiOn tcst(IHA)in

ients withwl hydatidosis and ,nts sufferinc from other diseases
Disease No. Examined *ve -ve %

Abdominal and
chest hydatidosis

145 135* 10 Senstivity
93.1%

Other diseases* 26 0 26 Specificity
100%

Total number 171 135 36* The majority of the pati.r-,
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* The titer which is regarded of diagnosis significance is l/160

Table III: Sensitivity and specificity of Indirect Fluorescent
seases。

ハ

Table IV: Sensitivity and specificity of Latex Agglutination test
(LAT) in patients with hydatidosis and patients suffering from

へ
　
・

＾
　
ヽ

Antibody test. tFA in sufferins from other di
Disease No. Examined +ve ―VC %

Abdominaland
chest hydatidosis

20 16* 4 Senstivity
80%

Other diseases* 10 0 10 Specificity
100Yo

Total number 30 16 14

* All patients showed alow titer (ll4-1164).

other diseases
Disease No. Examined +ve -ve %

Abdominal and
chest hydatidosis

62 54 8 Senstivity
87% .

Other diseases* 10 3 7 Specificity
70%

Total number 72 57 !5

Table V: Sensitivity and specificity of Idnirect
Haemasslutination test IA) compared with other test

Name of the test Sensitivity Specificity
Indi rect haemaggluti nation

test (IHA)
93。 10/0 1000/0

Casoni intradermal
Test (ID test)

87% 90.9%

Fluoresent antibody
Test (FAT)

8UYo 100%

Latex agglutination
Test (LAT)

87% 70%
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DISCUSSION

Several serologic tests (Indirect rremaggrutination, Indirect
immunofluorescence, ELISA) are usefirl for screeniffir serum antibody,
False-negative reaction may occur in 5-l 0 o/o of liveJcyrt, and up to Soyo
of lung Cysts.

In addition. False-positive cross-reactions may occur with other
helminthic infections, river cirrhosis, and cancer. persons positive in trrescreening test should. be tested by one of several methods to detected n." i;its presence is considered diagnostic except for cross-reactions with T.
solium infections .

The casoni test 
_ 

can give a high proportion of False-positive results(27). 
Mo.e sensitive serodiagno-stic tests such as complement Fixarion (cFT),

Indirect 
. 
haemagglutination (IHA), arc 5 immunoellctroph-oresis 1tEi"; anJ

enzym-linked imrnunosorbent assay (ELISA), have been assessed oi-ll).we found the II-IA test reasonably specific and sensitive 
"norgn 

ro.
adoption in routin work on the investigation of susp..t"J fryaatidosis cases.

IHA was also selected for the serodiagnosis of pcirino.or.l, iir, zJl.

This test based on- thermostabre Ag gg0 Njeruh (28), 
and show sensitivity of88 % and 12 oh false negative result uni no false positive result from

healthy or patient with Various disease.
The conformation of diagnosis of human hydatid disease by use(ll-lr) based on thermol:jib]. lipoprotein. And on ,.in fractionated hyiaticl

cyst fluid Njeruh (rr). which give ihis tesr it highry sensitivity. Than other
test, and used in routin work.
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ABSTRACT

Four hundred and fOrty four strains of Psι ″グο″ο″αs αι″″g″οsa

、vcre typcd by serotyping llncthod using 16 antiscra rcccivcd from Pastcur

lnstitutc, Paris, Scrotyping、 vas pcrfollllcd by slidc and rnicrotitre methods,

it 、vas found that thcrc were no diffcrences in the typability bctwccn thc two

mcthods The ONPG― tcst was pOsitivc for all human isolatcs bclongcd to

serotype 0 1 11,、 vhcrcas it bclongs to diffcrcnt scrotypcs for animal strains

Thc total typable isolatcs wcrc 86.9% Thc non― aggiutinablc isolatcs wcrc

138 0/O and 9.8 0/O for huntan and anirnalisolatcs rcsPcCtiVCly Thc nlost
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serotvping of pseudomonos aerusinoso stroins ,x:;;o 
r;!;,iff!,ri.o*,, At-Hussetnt,

frequent human serotypes were 0:6 and 0:l I , while in animals the serotypes
0:6 and 0:8 were the common. From the present investigation it is clearly
concluded that serotype 0:6 was the frequent one in human and animal
strains.

INTRODUCTION
The importance of Pseudomonas aeruginosa has increased greatry

during the last twenty years due to its various hospital infections(l) . This
organism has shown an increase incidence of post operative disorders in
patients with burns, urinary tract infection , respiratory tract infection, in
addition to wound and ear infections where it may cause severe
inflammations(2) .

Recently it has been recognized as the aetiological agent of animal
infections(3).

In the present work, we aimed to compare the common serotypes in
both human and animal strains with special confirmation on 0-Nitro-phenyl-
B-D Galactopyranoside (ONPG test), as distinguished character of serotype
0:1I in huaan strains and the percentage determination of non-agglutinable
strains (NAG) in both human and animal strains,

MATERIALS AND METHODS

The study was carried out on444 strains of Ps.aerugiro.saisolated \
from different human clinical cases and from animals. The human isolates
were 125 from "burns, 65 from stool, 40 from urine, 23 from ear, fife from
vagina and three from "blood. On the other hand, 183 isolates were
collected from different animals as follows: 78 from large intestine of cows
and sheep, 46 from liver of goats and cows, 26 from lungs of chickens and
goats, eight from cows breast, seven from sheep bile, seven from sheep
lymph nodes, four from cows, skin , four from ovary received from
veterinary laboratory, Baghdad, and three from chicken yolk sac.

The strains stored in refrigerator in nutrient. agar slopes. The
identification of culture was confirmed by colonial morphology, motility,
positive oxidase reaction and pyocyanine production(a) Detection of
(ONPG) hydrolysis enzymes produced by Ps.aeruginosa strains carried by
using ONPG discs. The strains were first typed by slide method and then
by microtitre plate method(5) . Four pools of antisera received from Pasteur

せ
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Institutc, Paris through thc late Dr.Allos(National

Baghd篭
:猟ょ11謡鷺:lξL鳴i:驚 1):

Pool
PMC
PMA
PME
PMF

The strains were classified as rough (auto-agglutinable), non-

agglutinable (l',lAG-), poly-agglutinable (reaction with two types of immune

sJr-a;, mucoid strains were identified by their structure and considered as

NAG.

RESULTS

A total of444 strains investigated , 261 were isolated from human

clinical specimens and 183 from different animal sources. Three hundred

and eighty six (86.9%) were typed. The non-typable strains were 58 (13'1%)

(Table- li. Oui of 261 strains isolated from human clinical specimens only

iO 1f f .t' oh) were non-typable, whereas(I2.0%) of 183 animal strains were

also non-typable (Tabte 2). Eighty six strains out of 261 luman strains were

ONPG- positive, and alt ofthem belonged to sero- type O: I I , while only 26

of the animal strains were so and it belongs to different serotypes' On

serological typing using I 6 antisera by the two methods slide and microtitre

plate no difference in the results observed (Table 3 )'
Sero type 6 was represented by maximum number of strains with

13 I strains <is.1%), lollowed by serotype 1 I with 89 (20'0 %\ strains and

serotype 8 has 49 (11.0%) strains. Serotypes 6, 11, 8 together accounted

n, iAS 6O.tN) strains each of which were represented by more than l0'0

% straini. Ifseiotypes 4, 10, 5, 9 represented by 38, 14, 13, l2 strains were

also taken out which accounted for 77 (17 '5 7o) strains-, thc remaining

serotypes were represented by less than 9 % strains

(Table 2).

%。i raソvα

`1',2θ

θゴ

Salmonclla Ccnter,
^

Type Scra

9,10,13,14
1,3,4,6
2,5,15,16
7,8,11,12
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Tablc l:sOurccs,No.ofagglutinablc and nOn‐ agglutinablc strains of        ン

_ 夕。αθ″暉ノPsα iSOhted■ Om human and animal snettmρ nぐ
19.αθ Sα lSC ated trom human and animal

Human
specimens

No.Of
isOlates

No.Of
agglutinable

strains

No.OfoNPG
poso strains

No.OfNAG
strains

Burn swabs 125 96 58 29
Faeces 65 65 18
Urine 40 40 10

Ear swabs 23 18 5
Vaginal swabs 5 3 つ

一

Blood 3 3

Total 261 225 86 36
Anlmal specimens

Large intestine
(cows and

sheep)

80 64 20 16

Liver (goats
and cows)

45 40 3 5

Lung (Chicken
and goats)

25 24 3 1

Breast (cows) 8 8

Bile(Sheep) 7 7
Lymph nodes

(sheep)
7 7

Skin (cows) 4 4
Ovary 4 4

Yolk sac
(chicken)

3 3

Total 183 161 26 22
Over all 444 386 112 58

ヽ
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.A Table 2: TotalNo. of human and animal strains typed by each serotype with
 ヽ                               thei r

Serotypes Total No. of human
strains (%)

Total No. of animal
strains (%)

Total No. of
strains (oZ)

0:1 4(1.5) 6(3.3) 10(2.3)

0:2 6(2.3) 0.0(0.0) 6(1.4)

0:3 7(2.7) 2(1.1) e(2.0)

0:4 18(6.9) 20(10。 9) 38(8.6)

0:5 13(5.0) 0.0(0.0) t3(2.9)

0:6 67(2s.7) 64(3s.3) 131(29.7)

0:7 2(0.8) s(2.7) 7(1.6)

0:8 9(3.5) 40(21.8) 49(1 1.0)

0:9 o.o(0.0) 12(6.5) t2(2.8)

0:10 5(1.9) 9(4.9) t4(3.2)

0:11 86(33.0) 3(1.6) 89(20.0)

0:16 5(1.e) 0.0(0.0) 5(1.2)

0s0ro 3(1.2) 0.0(0.0) 3(0.7)

Total
typable

22s(86.2) 161(88.0) 386(86.e)

NAG 36( 13.8) l8(e.8) s4(12.2)

Auto-
agglutinabl

e

0.0(0.0) 4(2.2) 4(0.e)

Total non
tvoable

36( 13.8) 22(12.0) s8(l 3. I )
嗅

，
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Table 3: Serotypes of 444 strains of ps.aeruginosa isolated from human and
animal specimens

DISCUSSION

various methods have been used for epidemiorogicar typing of
Ps.aeruginosa strains, serotyping(6'7), pyocine typing(8) and p,"hage typinitel;,
sero typing has great advantage and highly reproducible. There is no
differences in the results obtained between slide and microtitre plate method
of heat killed suspension, some workers(S). recommended the superiority of
the micro- titre plate method.

Each of the serotypes 0:1 l, 06 were represented' by more tr.tan 25 yo

strains and accottnted for 58.7 % of the total human strains, while in animal
strains serotypes 0:6 , 0:8 were represented by 35.3 yoand2l.g%strains
respectively. Serotypes 0:2 , 0:5 , 0:16 found only in human strains and
accounted Zero percent of the animal strains, on the other hand serotype 0:9
which accounted for 6.5Yo of the animal strains was not found in human
strains.

34
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All the human isolates of Ps.aeruginosa were negative in the ONPG

test except 86 strains which were positive and all of them belonged to

serotype 0: I I , so that it can . be recommended to use this test as a marker
for this serotype, this result is in agreement with the findings of other

workers(lo) ..

Attemots have been made to increase the discrimination with the use

of H antisera(lt'tz), in this regard attempts were allready being made for
raising H antisera for subdividing O type which may reduce the clustering
to a reisonable extent(12).

The methodology of serotyping still with regard to present data

available and highly reproducible system for differentiation of human and

animal strains. The table below showing the most frequent types of human

strains observed by different workers in comparison with our data.
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く

）
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F of human stains observed by differen worke
Author Region No. of strain Frequent types* Percentage

reoresented

Habs(1957) Cermany 70 6,5,l,3 70

Sandvik ( I 960) Norway 87 6.3.1.4 80

Veron(1961 France 142 5,6, r,8 60

Verder & Evans
( re6 r)

U.S.A 326 2, ll,l 80

Wehba (1965) U.K. 1899 6,3, r,5 60

Homma(1971) Japan 915 I l, 1,2,6, l0 50

Agarwal & co-
workers (1972)

india 526 I t,2, 43.2

Shriniwas &
Madhubala (1977)

india 517 3, l l,6 39.8

Present study
( r 987)

Iraq 261 6, ll 58.7

Present study
(animals) (1987)

Iraq 6,8, 57 57.1

. According to Habs" Classification.
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ABTRACT
The effect of ultra violet radiation and aggress市 e solutions(HCl

and HN03)・ On the mechanical properties of an Epoxy composites were

studied.Epoxy was reinforced with glass ibers(E‐ glass)and Alomina
powdcr(A1203)With V01ume fraction 30%.AIso ah)・ brid composites、 as

made containing the two reinforcements with the same volume fraction.

Tensile modulus(yOung modulus),(Impact strengh),(hardness and shear

stress)were Studied before and after exposed to UV rad.For(10)WeekS and

also atter immersed in liquids for the same period.Difhsion coefflcient(D)

was calculated using Fickian's laws.Results sho、
‐
ed that thc(E― glass)

composite had higher rnechanical properties;an smples、 vere little affected

by UV.rad.Comparcd with acid solutions.An the results were discussed.

INTRODUCTION
Reinforced  plastics  gained  a wide popularity as a modren

replacement ofmetals and high inodulus mateHals.
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Composities B.M. DEYA

The advantage of composite materials appears when the modulus per
unit weight and strength per unit weight are as high as possible (r'2).

There are two groups of polymers used in fabrication of composites
named thermoplastices and thermoset resins:

Similarly there are many types of reinforcements such as:

I -fibre reinforced composite
2- particulated (dispersion) reinforced composites
3- laminated composites. (3)

Glass fibers are produced with high stiffness and high strength, with
adiameter (10-12) p m

Alomina is used in composites to enhance the surface finish, also it
gives a weathering and chemical resistance. And also it increases the
flexural and tensile modulus; (a).

Degradation in polymers and their composites can occur due to long
exposure to radiation or aggressive liquids or heat and ozone etc, (').

Mechanical properties can be affected due to this degradations the adhesion
between fibers and resin became less and also the chemical bonds can be
broken and free redicals can be created.

* The aim of the project is to study the effect of UV. Radiation and
acid solutions as they are important factors causing breakage in bonds
between polymeric chains and interface region between resin and
reinforcement.

EXPERMINTAL

Epoxy resin was used in our experiments produced from (Ciba-
Geigy) Co. rvith density (1.3 gm/cm3; and a hardener(Amino modifiedy was
used with rate of % of resin. Silica foam was added with 0.5% weight with
Al:Ol composite.

E-glass fibers were used for reinforcement as a woven roven of
density (2.5 gm/cm') *d modulus of (130 G pa).

Alumina was used also with density (1.25 gm/cm3; and of grain size
(0.3 p/m).

.All specimens were prepared with volume fraction of 3O%; weight
method rvas used [6] due to equ.:-
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:
o=#i--6r ""'(r)

'- ,r, d*
Q: volume fraction, ry: weight fraction, 6 f: fiber density
6m: matrix density.

open molding (hand lay up method) was used to prepare the samples.
3- points test method was used to calculate the shear stress aicording to
ASTM D790 and equ:-

..; , = lgpr1 .. ...(z)\ 4bt'

where p is max load, S span length, b: span depth, t: span thickness(7)].
Impact strength was calculated using charpy impact method:-

15.=!g trrl ...(3)
A.

where I.s impact strength, U: energy of fracture, A: cross section area.

Specimens were cut according to (lSO-179) standards. Rockwell .

hardness test was used to evaluate the Hardness number. 
(8).

a Young modulus (E) was calculated using Instron I195 and (stress o-=' strain e) curves were evaluated for each specimen.

s =9gtpa) .....(4)
€

Xenon lump was used as a UV - source in the climatest weathening
instruments which is shown in (Fig. l).
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Fick's 2nd law 、vas used to calculate thc diffusion coefflcient“ I)''

after l 10、veeks iFrunersed in solution(9'10).

o=ol kb l'l4ua1 "" (4)

wgere b: thickness of the sample, k weight gainYo; Mm: max. weight
absorbed,
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RESULTS AND DISCUSSION

Tables I shows the values of Young modulus before and after
exposed to U.V. Radiation and acid solutions.

Fig.2 shows the stress - strain curve for each specimen. Which
showed a higher values for (Epoxy - glass) composite and that is owing to
the higher stiffness of glass fibers and better adhesion between fibers and
resin(7).

Table -l- Values of Young Modul

It was notived that the HNo: solution had affected the specimens
much more than HCI solution and UV radiation.

And UV exposure had affected the resin itself more than other
specimens, due to the bond breakage between polymer chains.

Table -2- shows the values of impact stren,uth as calculated from
equ. (3)

Table-2‐ Iable-2‐ lrn t values for specimens

Impact strength x l0'(J/mr)
Material Before

inadiation
After

irradiation
HNOs HCI

Epoxy 4.2 3.7 2.1 J.J
Epoxy*glassfibrs(G) 45 40 ５う

、
フ 38

Epoxv+A1201 22 ，

¨

う
Ｄ 18 20

Epoxy+hybrid(H) ２う
、
フ

０
０

う
∠ 22 28

Table -3- shows the values of hardness no. It was noticed that the
hybrid composite had a higher no. then the glass fibers composite and the
Alomina composite was the least one. Also the HCI & HNO3 had affected
the hardness greater than UV radiation.

.a

Ａ
）

′

つ

-t- ulu

Young Modulus (MPa)
Material Before

inadiation
After

inadiation
HNOr HCI

Epoxy 420 405 380 392
Epoxy*slassfibrs(G) ２う

Ｄ
６
Ｘ
υ 800 620 780

EDOXV+Al,Ot 640 620 s52 600
Epoxy+hyb五d(H) 440 380 う

、
フ

′
ハ
）

う
‘
フ 430
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Table -3- Values of hardness

Shear stress was calculated and listed in table 4- according to equ (2)

Table -4-
Values of shear stress

Also the (glass - fibers) composites showed a better values due to its
stiffness and good resistance to environmental conditions(l'a).

Table -5- shows the value of diffusion coefficient D after immersed
in liquids: and fig -3- clean out these values: the reinforcement reduced the
ability of absorption of acid solution specially the glass fiber composites(r 

r)/

（
せ

ll _2Table -5- Value of diffusion coefficient x 10'" m'/sec.

Mate五 al HNOr HCL
Epoxv 4.82 4.t2

Eooxy+slassfibrs(G) 3.3 I 3.28

Epoxy+AlzOr 3.49 3.71

Epoxvtthvbrid(H) 3.66 3.7r

CONCLUSIONS
1. Reinforcing of epoxy resin with glass fibers and AlzOg increases the

mechanical properties and still the (epoxy + glass fibers) has a better
than others.

ⅣIaterial Before
inadiation ｎＯ血

ａｄｉａｔｉ
ｒ

HNO: HCI

Epoxy 92 85 66 72

Epoxy+slassfibrs(G) 102 Ｏ
Ｏ

ｎ
ン 80 82

Epoxy+AlzO: ０
０

∩
ン 90 72

う
、
フ

（
Ｘ
υ

Epoxy+hybrid(H) 112 92
０
０ 89

Material Before
inadiation

After
inadiation

HNOr HCI

Epoxy 12.5 12 8.2 10

Epoxy+glassfibrs(G) 30.5 28 25 27.5

Epoxy+AlzO: 2t.t 18.s
０
０ 19

EDOXV+hvbrid(H) 24 22 21.5 22
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2. Young modulus, impact strength, hardness and shear stress decrease
after UV irradiation, the acid solution have more effects.

3- Diffusion coefficient was decreased with reinforcement. Glass fibers
showed the best resistance to solutions.

4. Hardness had been affected with solution and irradiation and the hybrid
composite showed the better surface hardness.

5. Reinforcement in general improved properties and glass fiber shorvs a
better characteristics compared with others.
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ABSTRACT

A modified Bemas ion source was designed, constructed and its

operational characteristics were investigated . This source is utilized in various

held , e.g. Electromagnetic isotope sepairauon and ion implantation systems '

The Ion s-ource consists of a U - shaped Tungsten filament of I mm in diameter

as a cathode pole . This filament was fixed inside the arc chamber which

represents the anode pole and was made from Graphite material' A set of
experiments were conducted , using Argon gas as a feeding material, to study

the main operational conditions , such as, arc voltage, arc current, filament

current and gas pressure using an extemal magnetic field . An electric probe

was used to determine the electron temperature which was 4'2 eV'

INTRODUCTION

The ion source is one of the most important elements of an

electromagnetic isotope separator and ion implantation system[l ]' A modified

Bernas io-n ,ou..e *i, studied at present work, using a low - voltage discharge

from a hot lateral cathode in a transverse magnetic field .The choice of this type

of ,ou... in this research, was due to simplicity, compactness, ease ol
operation, long operational life, uses a weak magnetic field along the cathode -

anode axis, serviceability and reliability [2,3,4]'
In section II we present the design and construction of the ion source system

under study. In section III the best operational conditions of the source were

determined,andastudyofthemagneticfieldeffectonthearccurrentis
presented. iinally, the plasima diagnostic at the best operational conditions
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were obtained, as shown in section IIV.

II- General Design and Construction
The choice of constructional materials for the operational components of ion
source is determined by a number of considerations such as availability,
machinability, compatibility with the source feed materials, cost, sputtering
characteristics and dielectric properties in the case of insulators. . The present
ion source , as shown in Fig. ( I ), constists of
' Tlie cathode (filament) (l), is made from a lmm dia. of Tungsten wire curved
in a rrlJ'rt shape with a l0 mm spacing between legs, situated inside the are
chamber.

' The arc chamber (2) is commonly made of graphite with dimension (83 x34x
34) mm3. One rectangular face is provided with a rectangular aperture (l xa0)
mm2 for the lateral extraction of ions . Inside the arc chamberthere is graphite
slot (l x l0 ) mm2 which defines the cross section of the electron stream, called
a "defining slot". The defining slot has a number of functions ; It restricts the
gas flow to the filament region, thus, reducing the gas pressure near filament
and hence the amount of positive ion bombardment of the filament.
' Insulators: Several insulating materials were used including boron nitride (3)
and ceramic.

' A weak magnetic field (15, mT) along the cathode-anode axis enhances the
electron ionizing efficiency, and helps in collimating the emitting electrons, and
also contributes to the plasma, confinement near the aperture.
. Argon gas is used as feeding material for the source in our experiments.

III- Experimental Investigation of Source parameters
III-1 Thermionic emission current 16

As tlre voltage of anode Vanode increases , the values of thermionic
emission current 16 increases until it reaches a saturation slate as shown in Fi.g.
(2) . The influence of magnetic Held on the primary electrons current Isp the
current which passes through the defining slot) is clearly demonstrated in Fig
(3,a,b).

It can be noticed that in both cases, with and without magnetic field, the
primary electrons current behaves in similar fashion , however its values
increased three times of that without the application of magnetic field which
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indicates the elfect of magnetic field in collimating the beam ofelectrons '

III-2 Gas pressure P1p
To determine the suitable operational pressure olArgon gas P.1p in the

arc chamber, the effect ofvacuum, chamber pressure P as a lunction ofthe arc

current Iu," with and without magnetic field was studied . Fig. (4) shows a

family of curves for different values ofpressure P ( Pnr. was deterninded using

the ratio P*,lP = 50.42).
The value of lur" increases until it reaches the saturation state . Clearly,

^ the highest value of Iarc was obtained when P is equal 6 x l0-4 mbar' Above
- this value , Iu," begins to decrease due to ion - electron recombination

phenomena .

III-3 Arc voltage Varc
At low arc voltage (28-55 V), the arc currents increase with increasing

filament current as shown in Fig. (5-a) . The most rapid increase in the arc

currents is observed in the case of applying a magnetic field' l5 mT, as shown

in Fig.(s-b).
This result suggests that in the experiments of Fig. (5-b) the increasing

ol the axial magnetic field caused a radically almost uniform increase in plasma

density.

Filamcnt current I1
Fig (6) shows that when applying a magnetic field of B : l5 mT, the arc

cunent I*" increases 3 times as large as that ofthe arc current without using a

magnetic field while the pressure was kept constant at 6xl0-4 mbar'

Magnetic field B
To increase the probabitity of ionization ' a magnetic field B , is applied

along the cathode anode axis.Fig (7) shows a family ofcurves of 1u," as a

funct-ion of magnetic field , which was measured at a position half distance

between the poles of electromagnet, with different values olpressure P . It is

found that tlie maximum value for lur. is obtained at a magnetic field intensity

of 15 mT and at a pressure value of6xl 0-4 mbar'

（
　
ヽ
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IV-PIasma diagnostic

Under the best obtained operational conditions the current I, of a planer
I.angmuir single probe (6x10) ffiffir , immersed in the discharged plasma (arc
chamber Fig.(l) ) , is measured as a function of its potential v, as shown in .

Fig .( 8-a ) . Three distinct regions are observed : (1) A region of positive ion
current only , where the probe current increases slowly as the probe voltage is
decreased to -45V . (2) A region in which the current passes through zero and
then increases rapidly with increasing potential. (3) A region of electron cunent
only in which the current reaches saturation state .

A logarithmic plot of (lp, - I;,), the net current collected by the probe ,
against vpr ,the probe potential Fig. ( 8-b ), showed a nearly linear portion up
to Vs, plasma potential, but exhibits a'breaks there . The values of parameters
are listed in table (l ) The electron temperature ,T., the electron density, n., the
ion density, D;, flhd other plasma parameters are calculated and listecl in table
(I I)

V- Conclusions
Tlre characteristics of Bernas ion source, were studied and several

experiments were carried out to study the effects of magnetic field on the
electric arc We conclude that the best operational conditions obtained for a
stable operation are :

Iarc : 1.5 A. Varc : 55 V, Ip = 55 A,P:6( l0-4mbar,B:l5mTandits
efficiency was found to be 3,6 % which is reasonably high as compared with
other ions sollrces like freeman ion source [4].
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Tab le(I)List of neters values used in calculation as shown in table

Parameters Value Sym。 Parameters Value

Total electron
current

B Magnetic flux density mT

Saturation
electron current

532 mA lon current density 25 mA/cmι

Electronic charge 1.6× 10‐
lツ

c V Potential difference
between plasma and

sheath

20V

Vs Plasma potential 30V C Velocity of light 3x 106 m/sec

Vpr Probe potential Q: Cross section for
ionization

3.8x10-16 cm2

when electron
enerqv 50 eVI5l

K Boltzmanns
constant

l.38× 10‐ `‐

J/K

V。 Mean veloity of atom 699.l m/sec

M Ion mass for
Argon

6.65x10-26 Kg Arc current density 9H.6mA/cmZ

Saturation ion
current

15mA I The average distance
traveled by neutral

atom through electron
beam

lcm

Ap Probe area 6× 10 mm` Mean velocity of atom 699.lm/sec

Perimittivity of
free space

8.854x l0-r2
F/m

PAr Argon pressure 3x l0-r mbar

m Electron mass 9.lxl0'3rKg T0 Arc chamber
temperature

925K
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Table (lI) . Typical values of plasma parameters achieved by feeding ion source
with Argon gas (source parameter optimized at B = t S mi)
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ABSTRACT
The main purpose of the present work is to study the efl'ect of

storage time on the shallow donor concentration (Np) and net acceptor (Np)

and net donor (Nn) concentrations obtained from C-V measurements at

IMHZ for an undoped silicon pn junction samples irradiated by clectrons in
1986. The samples were kept at room temperature away from light. The

effects of electron's energy and irradiation time have been taken into

consideration. Some samples were subjected to an applied bias voltage
(lorward or reverse) during irradiation.

INTRODUCTION
The depletion layer is important in semiconductors where the

measurement of differential capacitance points out that the normal

distrbution of impurity dc-2 / dv, is inversely proportional to the

concentration (N) at the edge ofdepletion layer.
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The use of electronic impurity is needed to study the electric
properties of the radiation defects formed in the irradiated silicon-p+n diodes
by fast electrons (=MeV)(l).

Depletion layer preparation have been calculated for a diffused
junction in silicon and germanium as a function of reverse voltage and of
dil'fusion parameters for the gaussian ancl complementary erroifunction
distribution(2).

Scott (196+1ttl irradiatecl a silicon p*n - junction at room temperature
by electrons at an energy of l Mev and at a rate of about l0l8 e/cm2 lbr 45
minutes. The capacitance increases after irradiation but is partially
recovered after 45 days and further recovery is achieved after one-year. The
capacitance (C) was found to vary very nearly as V'l/2.

rn (1973) Roberts and crowell(a)investigated the effect of gold (Au)
and copper (cu) impurity on the capacitance-voltage relationship of
platinum (Pt) n-type silicon Schottky barrier diodes over frequency ranges
of l00l-lz to 500KHz and at temperatures of 200K and 300K.

Investigation of the properties of depletion layer width
The dependence of depletion layer properties on voltage is important

in the design of many semiconductor devices. The depletion layer of
+

pnjunction spreads into the p-type as well as into the n-type regions.
If Nn(xn) is the net donor concentration of positively charged centers

in the depletion layer at xn (>x.i) and Nn(xn) is the net acceptor concentration
of negatively charged centers at xp(<xj) as shown in Fig. (l) then(s) :

1+1=9島 /2二

こ,(為)場 (χ′) 2 わ …
。
(1)

ミ

ビ

N
N r N do("x)ao

N

F19ur€ (f) fh. varlation ot
dlsLanoo X.

|.(Xn)

n Distanoo (x)
oonoontratlon N(X) lrith
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Where A is the junction area, q is thc electron charge, e is the dielectric

constant ofthe semiconductor and eo is the air permitivity. From Fig. (l) we

have

Nn(Xn)=ND~NA α n)

Np(Xp)=NA(Xp)‐ ND

Assuming NA(X)iS the acceptor
surface where:

… (2a)

…。(2.b)

concentration at distance(X)frOm the

（
）

NA=Noerfc(X/ν 4D′ )=Noerfc(aX)
=Noi(aX)

… (3a)

(3b)

ハ
　
ヽ

where erfc (aX) = f (aX) is the complementary error function and No is the

concentration at (X = 0).

Also Na(x)=Noerfc(d(j)=N"i"(a\)=Np .....(4)

To find the shallow donor concentration No from the plot of C-2 vs V
at high voltage see Fig (2), the variation is assumed to be approximately

linear, which means that the concentration in the depletion layer is constant
(i.e. the concentration is Np and at high revese bias No (Xp) >> Np and Np
(X,) << No) equations (l ) approximates to :

1 qeeoA2 dc-2

--- -ND2dv

and the solution ofthe equation is :

C-2=A+BV

… (5)

… (6)

Where A and B are constants. From the fit of least square method and

equations (5) and (6) one can find the shallow donor concentration Np.

To fond depletion layer widths on the p-side (Xo) and on the n-side

(Xn) we use the relation:
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S: aX =X I 
^[4Dt

Where D is the diffusion constant and (t) is the time then(s)

(S, - sp) = ir (sp)-ir (s") / i'(sj)
Where

@

i' 1s; = J i'1syas = exp(-s2) l.ln -si,(s)

when (Sn - Sp), O.r, equation (7) simplifias to:

Sn = Sp + ir (Sp) / io (Sj)

Revers bias ii (voIts)
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Thorefore,(S=n_sp)～ il(Sp)/1。 (SJ) … 。(10)

Data Apalysis

A program called CVBIAS has been written in Fortran 77 (a copy of
the program is available in ref.(s); that calculates the junction depths Sn and

A 
Sp , shallow donor concentration (No) and the net donor concentration

'v Nn(Xn) on the n-side and the net acceptor concentration Np(Xp) on the p -

side.

The prgram CVBIAS uses Newton Iteration Method to calculated

the junction depths Sn and S, as follows :

X卜l=Xl【Xl)/(df/dXう
…

。
(11)

: F.9q equation (9) one can calculate the first values for Sn(Snr) which

satisfies equation (7), or :

f(S) = sn + ir(sn) / i'(S1) - sn(r) .....(12)

Differentiating equation (12) with respect to Sn we obtain :

Al-M ustansiriyo J. Sci.

A Remembaring that, (Sn-Sp) = aeeoA"/C

グ =1+ l dl(島
)

も  ′C)亀

Then,equation(11)becOmes:

Иθム′2,Nθ.rJ9,2θθ′

… 。(13)
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S,l*' = S:-f(S:)l(df tds',)

!t

… 。(14)

Assuming approximate value for Sr, equation (9) gives the initial
value for Sn(sn(')) ana uy using equations'(12), (r:) ani (r4), the final
values of Sn and So which must satisfy equation (12) arecalculatd.

Experimental Technique

All samples used in the present work were supplied by Marconi
Electronic Devices Ltd., Lincoln, U.K., inadiated by elecirons at iJniversity
of Hull in (1986) and kept at room temperature away from light. The silicon
++
pnn diodes were made on a 35ecm n-type float-zone. The details of
fabrication and characterization of the samples were described by Ahmed
(1986)(6). we use the LCR meter typeHp/4275 to measure the capacitance -
voltage data.

The capacitance meter (Boonton typeT2g) has been used to collect

the capacitance-voltage data of silicon ) ni, aioa"s irradiate by electrons in
(1986)(6). To check whether the LCR meter gives thesameresultsason

Boonton capacitance, we used silicon - ;r; diodes) measured in (19g6)(6).
The values of shallow donor concentration G.{o) of pt-doped silicon and
undopped silicon are shown in-table (l). The cryostat which we used to hold
the samples were made locally()).

Electron Irradiation

we used two groups silicon p ri, aioars; the first one represents the
unirradiated undoped silicon (samples no. Rl and R3) and silicon doped by
platinum (sample no.l) and the second one represents the irriaiated
undoped silicon at room temperature as shown in table (2).

き
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ABSTRACT
In this work, an economic method to prepare zinc sulphate which is

used as starting material for manufacture of some medicine in this country.
This method depends up on a starting material that is available in this
country. Zinc sulphate was prepared from zinc metal which is obtained from
batterr scrap (containing 98% Zn). Zinc metal r,r'as dissolved in 20% ofhigh
purity sulphuric acid, and rvas stined the solution by using mechanical
stiner for 24 hrs, to remove all the hydrogen gas from the solution.
Hydrogen peroxide was added as oxidizing agent and catalyst. The solution
was filtered to separate the umeacted materials, then concentrated the
solution by heating at evaporated heat w.ith continuos stirring. The
concentrated solution was then cooled to 5oC to precipitate the zinc
sulphate, which is separated by filtration and then purified by
recrystallization by deionized water. The solution was filtered and again
concentrated to precipitate the zinc sulphate as crystals. The recrystalization
was repeated three times to obtain high purity zinc sulphate. Drying by
heating at 150oC for two hows. The compound was kept in s.Ji"!
containers to protect from moisture.
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Table l-1 The analysis of zinc sulphate, carried out at Abn-Sena Company
Che Center

Type of analysis Typical analysis in
this work

Specification(''o)

Description A white crystal
Powder

A white crystal powder

Identification +Ve +Ve
Assay 99.3% 98°/O Min.

Zinc 36.05% 35,70/O Min.

Water insoluble
Matter

0.021% 0.02%Min.

PH 4.00 4.00
Chloride 0.08 0.20/O Max.

Lcad 0.0001% 0.00020/O Max.

Iron 0,0021% 0.008 Max.

Manganse 0.0003% 0.010/O max.

Cadimium 0.0001% 0.0020/O Ⅳlax.

Copper 0.0004% 0.000610/O Max.
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ABSTRACT
Rainfall distribution in Iraq is studied synoptically and statistically,,

Synoptically, the weather pattems for heavy and extended rainfall events aie
studied and Rosby wave equation is used to evaluate the trough line speed.
A comparison is made between the forecasted and observed trough line
speed for 500 hpa chart. A good agreement is found between them. The
existence of jet-stream is found an important factor for the existence of
heavy and extended rainfall. Statistically, several theoretical probabilitl.
distribution models for ten stations are used. The Kolmogrov-smimove and
Chi-aquare tests are used to test the goodness offit between the observ.ed
and Theoretical probability functions to select the best probabilitv
distribution and estimate the retum period. The results shorv that ihe normil
distribution is the best for the retum period ofseasonal rainfall for Sinjar.
Khanaqin and Dirvaniyah and the log normal distribution is the best for
Mosul, Rutba, Hai and Nasiriyah while gamma distribution is the best for
Kirkuk, Baghdad and Basrah. As for maximum monthly rainfall period, the
log normal distribution is the best distribution for Mosul, Kirkuk, Khanaqin,
Baghdad, Rutba, Hai and Nasiriyah. While gamma distribution is the bist
for Sinjar, Diwaniyah and Basrah. For 24 hour maximum rainfall period, the
log normal distribution is the best for Sinjar, Kirkuk, Khanaqin, eughaaa.
Rutba, Hai and Nasiriyah. while gamma distribution is the best for Misul.
Diwaniyah and Basrah.
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ABSTRACT
This study concerned with characteristics of Es- layer in the

ionosphere, its formation mechanisms, and its effect on communication.
Data was collected from an Ionosonde technique, which suits at Baghdad
town. The effect of magnetic and solar disturbances, in additiin to
meteorological factors have been explored wheether it can play apart in the
formation of this layer. The critical frequencies for this layei hive estimated
and throughout two years, the hourly, monthly, and seasonal variations were
investigated. This layer has been found to obey chapman law with a certain
limits. No correlation has found between the percentage of EsJayer
occurrence and Sun spot number, and also with the amount olclouds in s[y.
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