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■H■: DISTRIBm■ON oF BL00D GROUPs

IN AL―YIZIDHAH

A.tr.F. Al-BaLdari' end HoJ。 ■■_A■ 1

▲ BSTRACT

騒 ABO nh b■。。d group8 Were deternin,d in ■■―Υazidiyah.

One thousand and ・linety 8ix 8tudents Of different boys and

8■
'10 priコ

ュ,7 SCh001 in Singa・・ and Saykan were tested.  The

80ne frequency for ■, B nna O wa8 1う ―う0%, 20-02 and 6う-62%

reepective■ y.  The nh― ne8ative indlvidua■ B n,e ab●ent in the

pOpu■ atioEl.

The regults ・ ,e discu88ed in r● lation to the b■ ood group

di3trlbution in lraq and other wor■d popu■ ation8.

INTRODUCT■oN

fio aspect o! haeuatolog;r bas rider ranificatioD.s anong

tbe uedical and other biological acleuceB tha-D. ha6 the study
of the !1ooal groups. Discovered by inmrDological techai.ques
becaue al eBaoDJiaI part ol the backg?ou[at of clinical medicine,
ort th€ cllDical coaerioa raa entrarced vhett the Bb g?oupB uere

Aailal hoduction Deoartment, CoIIege of AgricuLture Baghd adUalveraifir, Bagbdadr' fraq.

{  A■―HLetangiriyah  Journa■  。f science, V。 1. 4 No. 1 (1979).
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discovere<l and then 6hown to play the rnaiD apar.t not oDly in :
the aetioLogy of haenolytic diseErse of the nev-born but also

in naking possible a lational and effective tre;rtment of this

disease.

The great advance in our knowledge of the blood groups

have a-Iisen, from the discovery that the.v ar:e inherited as

Meudelia]x characters. Ibis has not only contributed very ere-

atly to the nanagement of haemoly-tic disease of the nev'-born

as a farni-Iy problem, but has made the study of blood groups

a! essenti.al part both of hunan Senetics and of anthropolog-'\"

One of the nost inportaat ains of hunal genetic study is

is the conplete roapping of the gern plasn whereas in certain

ani-rnals ttlis can be achieved by deliverate breading scalet

using congentital abnormalities as j-ndicatorst in man we have

to rely on observatior cf unplarned breedingr and our chief

na?ker Senes ale tbose of the blood Sroups. Investigations }et

to the di.scovery of liDkage between certain bfood-gloup genes

on the oDe hand. and the genes for cfrtain congenital abnornaljties,

a-rrd for ABO secretion, on the other.

It is inevitable, that nore and uore linkage will be found

betweeD the genes of the blood Sroups and other 6enes. llltLile tbe

blood Broups are llkely to coDtilxue for nany l,ears to be the Doet

inportalt markers genes in guch lnvestiSationsr numerous otber

・

一
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biochemical polJmorphisns are being discovered and linkages of
the Benea for these with one another, vrith those for the blood
groupg and;rith those for other conditions, are to be expected.

fn the hunan biolog'y field, we are likr.lv to l"eerr uore of
bhe blood groups fiDcti on iD' Datural selection and thie uil1,
make a valuable contributioD to tb.e gpowing studJr of huuan pop-

ulation genetics and althropology.

llbe published data about the najo! blood groups distribution
in Iraq is very ]ittle. Thi6 Eakes a gap in our l<yrowledge espe-
cially for the medical works aDd other fie1d6. trte thought it is
vely iEportaJxt to investigate the blood distribution accold,ing
to different places and religions in this countrX/. Al-Iazidiyan
is one of the religion wbo lived in northern of Iraq as suall
comrnity f1] without any miscegenation witb other religions.

UATERIA],S AND }IEIEODS

lhe ABO ard Rh blood groupa lrere detoreiDed by tbe slide
agglutioration Eethod at room teaperature with fresh sanples of
Ligb titre a[ti-A, anti-B, and anti-D eera (aatisera used were
prepared for the uethod hy tbe DaDufacturers, Ortho DiagnostiCs,
Barltan, New Jereey).

StudeDtB of allfferent boys & girls prinarlr schools in Sin6ar
aad Saykal ale tested. Origin of the stualent (frou nhlch tribe)
ls not taken as a basi.s ln distributio! of individuale ia scbools,
so the sanpLe taken could be conaidered randon eJxd lepresentative
of tbe Al-Yazidiyeh poprlation.

・́
　

〓
じ
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RESI,LIS AXD DISCI'SSION

fable 1. shows the distribution of ABO blood SrouPs ill

-r.1-Yaziatiyah. Ihe higher velue fo? gene frequency 0 tharl for

Cnoup O is of course due to the fact that nany of the individuals

who are of group A and B are heterozygoua aDd carry oDe O gene

toBether vritb a! A or a E gene. The gene frequencies for tbe

irab, Kurd, and tOtal population of the world are ●hown in Tab■e2).

The differences between ■■―Yazidiyah nnd Arab;is ■ess th・・l between

■■―Yazidiyah and Kurds.  This Cou■ d be dl■e to historica■ adlnixture

of ArabiC blood uith that of Asiatic groups ■ike Persinns (wh。 ■e

Al―Yazidiyah orisinated frolll[1■  .  Throughout  the past lln■ len―

niurl or so 121.

Tab■ e 4. ― Distribution of ABO b10od groups in
A■―Yazidiyah

Item ム B

229

AB

No.

%

gene freq.

う4う

28.ラ,8

1ぅ。ぅ6%

20.894

20.02%

472     82

4う。066  7.482

6ラ.62%    ―

Table 2 - Gene Frequencies (%) 。f A30 blood groups in
Arabs, Kul・ ds, and World populations.

Naticlna■ity A

Arab

Kurd

Wor■d

20.160

24.900

24.,00

20.29う    う9.000

17.290   ,7・ ,67

16.200   62.300
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ft is r.Ltele8tia8 to taov that 8b-negative iadivitluale are

. leatly abBent L! A1-fazidiyab coEpare ytth 4.86% Irab and 4.876

iD Eurd6 fzl . &ia ls Bltri1ar to Cbinese, Japaneee, Burmeae,

Iadoaeglaa and Eskiuo popufattona f51 .

It Lg Lateresting to Dote thet blood gloup B ls ver.y ulcoE-

D6 i.! sucb au8sllllar groupB aa AuerLcan laillaDB, Australlar
aborLglaea aDd tbe rrrglleb [ql . Group B is connonast ia
Asiatic indlaas, Cblaeee, Arabe, f,urds end A1-Iazidlya.b.

Dlffereoces ia l3O and Bh blood groups betwe€a Iraqi arrd

Drropeaa polulatious ehould be streaaed. fron clinical point of

rler bccauge uost of the IraqicclinlcLaae their fi8lrree depend on

Areticaa and British letercDces which are quoted froD thei! con-

'p'{tler. Thc iaclilerce of sone diseages like doualeael ulceratioo,
storacb calcilooe! an<l pernLcions aDaonl.a are erlrected to be

dLffor.lt accoliling to thoir l.acldonc€a in groupe O aad A r6apec-

tivcg f5,6] .

Eaelolytic ilLscaae of th€ Derboro alue to nh group itcoqrat-
btuty 13 .tpccted to bo rnlch lorea iE Arab & Eurd anil aothiag Ln

Al-faziiliyah corlrar rltb' Ar4rea:l countlioo alue to loyer iacLdeace

ot fr aegetivlty la lraq.
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THE DRUGS WHICH INHIBIT TH‖

SHORT― C工RCUIT CIIRRENT  OF

TEE EVERTED S―  INTESTINE OF THE RAT

IoW. hf■ ih  and WoF。  ■lddas

ABSTRACT

Cytocbalasia B, tbe herose traleport llr}'ibitor ' of tbe

huaar ertrthrocJrte lnh{bited the short-cincuit cureat
iDduced by tbe actively tlaDspolted sugara-Slucose and

galactose-acroae the iutestlnal segneat of the rat.

Ihe iDblbitot? characteristlcs of cytochalagia B 1s fou.trd

to be dlffereat frou the i nh{ }itorJr node of pLloridzia.

). lDbe regults of tbc lnilbitorJr eff€cts of DtlP obtaiaed ill
the prea€lt solk seeuB to coufiro tbe flltdiags of Schrltz

ald za].u8ky ff] 1a tbe rabbitrs sEall iate8tile.

INTBODUCTTOI

lruflib & Lllddaa f 2l obeerncd tb€ iahLbitory effects of a

uuube! of aoB-traagpoltable su8als a[d sugas alerivatives oa the

short circuit cuxaeat of the evelted 6[a11 iDt€8tiDe of the ]tat.

the techaique used vas to obtai! atr lncreaae j.a sbort cilcuit
cur?eat by . addbg a flxed coDceltlatiotr of a tlarr.gported sugar

such aB Balacto6e atril then obae:rre the deplessioa of tbe sbort

cilcuit cuEert rrh€tr tbe inhi bitor aad trangported su8ar wele

both preseDt.

Now at tbe P\yslology departBeat, college of llediciae 'Al-tfu stansiriyah UDj.versity.

Al-l'lrstaasirj.ya.b Journat of Science vol. 4 l{o. 1 (19?9).
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llbe ihh{bitio! couLd be due to colp€titio[ DetTe€D l[6 tnht-
bltor a-nd treaBpolted augar fo! tbe curreat geaerati[g tranaport
procoss but the !€thod doea rlot alepelld on co[p€titloo. Itr tho
preseDt uork the 6aDe tecbalque uas uaed to Btudy the eff6ct8 ot
three tDhlbitors. llbeae yere clrtochalaBia B, a fuagal r€tabollt€
ybich iB e ver? potent ia.hlbltor of h€xose tra!.afcrB ia r6d cellsr
2,4-dlntropb6trol (!llP), a! eDe,lgy <lccoupliag age,rt, ard phlorldlaa,
a apecific inxibitor of the latoBtinel beroa€ abaorptioa rochaDl8r.

llaverns a tuagdonf }l aad Blocb f+l atowea that oJrtochalasr.a

B uag a potent iaLibitor of gLucoB€ 6rit ia huls-E erythaocyte8 aDd

appeared to !e DoD-coEp€titj.vc; hovever, Lin & Slnrdich f:-1 ,"a
Jung & Baopal fOl reported erl,orireats rbich suggesteat tbat 1t
raa a corlrtltlv. inbibitor. BaBketter & t iddas f? , gl Lavo

coatimeal that CytochaLaBiD B colpetltiyeLy r,htDita glucose ercb-

"''ge but eppea!6 to b€ ao!-coq,etitive i8, ed,t e-perielcate. lLis
caa be e4r1aln6d otl th6 ba8iB of the tuttribito! rcactilg ldtb the
ilterDal Blte of the h,eroBe tralsfer sJrstc! ia the hotraD re<l cell
ald :rot th6 e-teroal sLte. Such cbodcal a8,@stry ia the real coI1
hexoee aysteu suggeated tbat it would bo ilteresting to s6s it
Clrtocbala8ia B had a high aftiaity for the iatesti:ral Bugar abaolL
ptio! ay8teD.

ETPERII{Er!IIJ

![he aDluaLs uaedr Albi[o rata of l{lata! stlal!, ,6!c proparad

ae deacrlbe<t f2l . thc everted. gut raa rouDtcd oa a p€rtolatcd,
calaula Ia the apparatua pr€rriously deEcrib€d yltb the crceptLoa
thet potGatial ueagureoent atd ahort clrculatlag ras plsrldcd Dy

a! electrollc circuit as degcrlbed. by de Jesu8 & Srith [9] . mfa
alloyed part of thc bagal sbort cfutuit qulreD.t to be bactad ott
before ats:etlag a! srp€riDent.
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lATiI,E '1

Inbibition of tbe itrclenent in 6hort circuit current <lue to glycine

in the Eucosel aolutioD in the preseuce o! CytochalasLn B in tbe

utcoaal batbiag rediun.

(Glyci.ae )
EI'I

(CytOCha■ asin 3)

uM
・ s.C.
uA

::::   |

2う。7

AFte■ l

2ぅ。7

0
2>

,o
?5

10 Eins. ia aer mediun

49.0

1,.0

6.0
_4.0

-7 ラ

44.ラ

44.ラ

Afteェ

44.う

0

46

lo コins. in new nediun

O

2う .0

44.0

8.0

' Ihe aeqative ei8n ladicates inbibitioa b€yoad the baseline
iii""-Eti"iu"a irior to addhg grvclEe'

Not6 ebselce of aa;/ recoverT Yh€a batbed ir a Clrtocbalaoin frea
solution.

2 .4-di.DitloDhenol

lritb 6bo!t clrcuit cullenta itlduced by 5'5 uI{ Slucose 2'4-

dialtropheaol uP to 18O ul, Yaa leed€d to coElrl€tely iDblbit the

increEeat ia gbort clrcuLt curlent due to the sugal'

llbeef'ectyasPaltlyrevereibleslnceoabatbl.Dstbep!epa,a-
tiotr i,l fregb Erebs I coataiaiD6 tbe sa&e couceEtlati@ of glucoBe

(6.6 Bl1) but tree of 2 '4-ditritlopbeuol 
the thort clrcuit crur:reDt

recovered to role thart oae tbild of ltB iDl.tlal Ye'Iue r"Lth1,l 15

Ed.Eutes.
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Snall.er concentrations of DNP were able to inhibit the
increueat of 6hort circuit curre[t induced by 6.6 DU gal-actose.

Irig. 4 shous tbe partial iuhibi.tj.on of the Balactose short circuit
curretrt with up to 8 uU of DIi!.

ID tbj. s result Dl{P appeared to be apploacbing a satu}ation
effect alxd if oae aseumes tbe reagelt to be occupJring sites wb.ich

iu sone hray reduces the energy or si.tes available for generating
the sugar short circuit curreDt oDe could u.lite

△ 工8.8 k c+Kl     … … … (1)

where △  ■sc iS the ch,・ 8e in short circuit current, c is  the

concentration of DNF, KI it3 aFfinity cOnst・ nt ,71d k  a Constnnt。

This cOn be Linear■ sed as

C/AIsc ・   -lT (C + Kl) to give a Hanes plot and 8uch a

p■ Ot i8 8hOWn in Fig。  ,.

The IiI for the i.nhibition of galactose sbort circuit curre[t
rdas ca. 4 ut1 ybereas tbat for the glucose sbolt circuit curreEt Has

ove! 20O ul1. -rihat tbj- s j.npLies is tbat irl the preseace of gLucoBe

a saturable iDhibitioD i-s not seen 8nd DI{} is baviag its effect iD
slotber [la!De!.

,lb1olidzin

!j.9. 6 Bbow8 the in-hibition of th.e short circuit culreut
produced by 6.6 ul,l galactose in tbe pleaence of pulorid.zla up to
1 .2 ul'l.

[he Eales plot of theae resu].ts is curved a.nd. ca.a on]-y 6ive
a-D approximate K, whicb is of the order of 0.6-1.0 ul,I.
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!ic. 4. rY'hibitio! of short circuit currolt lDduced by 6.6 DM

Galactoee j.a the presenc€ of low coaceDtratioas of DNP.

PoiDta are the neaDs and S.E. of two experiueDtal re6utt6.
Ib.e contiuuous Lit1e copeaponda to tbe strai8ht liBe iD
the EaDes plot in lig. 5.
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fiE. q. Eaaea plot of the results frou !ig. 4. llhe E, is givea

by the iDtercept otr tbe abacissa srd is about 4 ull.



-6 6 m M GALACTOSE
50

７
■

40

SC.

30

オ :0

10

0

-10

Galactoge la the pre66trce of phloridzin. Point8 are

tho raels ard S.E. ot tt,o results. NeBative valuea of
cutroEt rcpleaeat inhlbltiotr beyond the baseline

oDtained prior to addl!'8 galactose.
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iDISOU,Jt,ION

fhe iubibitioa of tbe sbolt ci]cuit curreut of the evelted

stsaII iateetino of the rat by Cytochalasin 3 is Less nalkeal tbaa

tbat produced by PhtoridziD. F.rrthelnore, unlike pbloritlzl! ' its

oDset ia deLayed a.aal it i8 lot certain that it i8 ex€rti!.8 its

effect at tbe uucosal borde!. It ie poseible that tbe trarxafer

across tbe basal aDd laterial borders of the Eucosal ce1l wbicb

in eeveral respects regenbles roore cl'oBel'y tbe facilitated tran-

sfer in red cells (Boyd & ParsonE, flo] could be the site of

ection of Cytocb&la8iD B.

Tbe greater seasitivity of lnbibitioa in the preaence of

alcobol could be due to the better solubility of the reagent rith
alcohol but aiace alcobol alone has a degressaat effect oD the

ahort cLlcuit cuEeDt it ua6 aecessellr to tqf atld e8tabuBh

rhetD.er Cytochela6iD B itseu lras an ialiblto!.

Ihere uaB inhibitioa both froD the tnlcoaal aide ald fron

the serosal side at tb,e relatlvely bigh colceatratioDa u6ed but

aiDce tbose yere effective iD r€ducing tb sbort circuit currelxt

produceal by the ab6or?tioD of glycitte the ihhibiticr DaJr have been

a aorl-apecific effect.

2,4-diuitro?henol raE sbor,rn to inltibit tbe abort circuit
culrent ia rabDit ileuu by Schultz & ZaluaB ftrl aail the present

reaults are coaflnatory of a aidlar effect itr rat ,eiuauD.

schrltz & zalus\r uBed Dl[P at 2 x 1O-4 l'l a conceatratioa corresp-

oadiag to tbe ra,-iurr useal iu ltrbibitlDg tD.e glucose Eihott circult
culreDt iD the preBeDt exp€riDsats. llbe iahibitioE of tbe Salactose

sbort circuit culfelt raa effected at uuch lolrer coDceattation tba!
tbat of glucos6. Ihls DaJr irdicate tbat glucoss 

' uhicb usually

inducaB a hi8ber bcrcDeDt i! the short circuit curreat tba.a
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' garactoaer suppries aD enersi need as rvelr. as beilg activer.y
tralgfeEed e!'d that tb.i6 eDer6r provision leduces the effecti_
veDeas of DN} itr blocking the overall energy suppty. Tbe satu_
ratioD effect sbowa la the iahibition of tbe galactose short circuit
cuBeat ralr Biuply reflect the h,ay in which the erler5r for rrhich
tbe galactose tlaltafe! i6 coDpetlBg is ]eiDg progressively reduced.
or it Eay indicate a fall in the electrical poteatial gradieDt

" !.hich could coDtribute to th.e driving force (Schultz A Zalusky, [1]).

- Phlo"idzin still appeara to be the Doat effectj.ve ard
specific inhibltos of tbe Bhort circuit culrent iacleEent iaduced
by a traaeportable EugaI. Ilost workers have uaed phlorialziE at
oDe inhibltory coDceDtlatiorl. Thua SchuLtz & Zaluelqy frl ueea
5 x lO4 Il as did Bamy, Snyth & wrlght f1;:l . Ih,e coaceltlatioa
vhlch half-inhibited the short clrcuit current due to galactoae
traasfer'raa sualler by two orders of uagDltude tbalo th€se ald alao
that fourd by ltuflih & tJidatas fel to iY,r,rttt the basaL 6bo!t

. circuit curretlt. This suggest8 the Latte! actloa ras probably at
a differe,t site aad perbaps at the basal 0r latelar. Eurfacea of

' tbe uucoBaL cells but thie poaeibility yould require frrrther atuay.

Ihis rork yas caFied out while o! Stuaty Leave ia tbe
D€partueDt of p\ysiot ogy, Bettford Col.lege, Uldversr.ty o.f l,otd.on
19n.
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d -norror"sra oF ,orAssrulr roDrDE rN

7u KoH crassEs AT 77ox

Saaa X. Ienallr

ABSTRACT

`
■ 6peCt,っ o●●plc technlque ha8 been u● ea to ●tuay the oxl―

,   こation oF ■  lon  by either oH radica18 03●  O  inlr‐ i■・..adlated 7■
a■ka■ lne gla3● 00.  Aboo,ption bana8 0t う●O nm, ぅぅO nlll and 381 nlll

ana tぅ。 n●  8re a881gnea tO an inte,コ ediate (lo2-  。r 10H‐ ),

r3  ,  IE  end 12  'CSpective■ y.  The errect Or electron ●caven―
gers ana oF ethanol On the transtent ytelds have been 3tualea.

INTNODUCTION

It hae bcen found that [.fl Ir- ratitcal antone (rher.e .1,

r€ptleselta a hal1ae loa ) are folueal by flaah ptrotolysla of the
haLlale lonE 1n rater. Theae tranalents have oaln abaorltlo! band
peats at 585 nn, J6O nn anit 55o nn fon 12 r ar! aO, Cl!
resBectlyelJr, ard a conn.on amol.l,er band near ,OO nn. It ,aa
suggoBt€tl that thcse sDccleB rere ln .quulblt t uro ilth the atoD
and the nonoatonlc lon. ft haa been alBo ind.lcateal 2 that att

Gqu11lb:r1uD Day be oc currr,lg bctrcen f, I-, aad fl , as lndlcatcti
ln the flaEh photolysts xo:!k.

Chitn・ Stiχ
yDe:::1::::'.Rl:lege oF Science, A■

―■ustansiriyah
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SPECTROSCOPIc sTuDIES OF THE

and 0. Scho■ 03

A1-Uu8tan8lrlyah ,ournal of Sclence, Vo1.U, }Io.l. (1929)
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A nunber of papels [f, tll U"u bcen pubrlstretl concetrDlDg

the putse radlolygls of aqueoua solutlora of aLla1l hall'las at

varlous Pu valucs. ?he tra[31ent sp€c:'cB absolb1ng llaht ltt tho

u.v. neglon rere ldenttfleit aa cl! r Brl aad t! la urcee

rorks. the follorlng fornatloD of Ar! ana I; at aeuttial Dfl

rqs glven 3

X-+ Ott x + oH

thea

X+ X- > r';

(1)

,.......... (2)

Dalnton et.al. f5] have pPovlded evLdence for tbe pro'Iuc-

tlon of an orlaUzlDg laAlcal ana f! forDatlon oa Imisc Daalo-

lyels of lod1it', lons 1n nethanol. Thcard an't ault on f6]
hvestlgated fu co/-lnraalatlon of nethanol Eotutions of EI

anc se'veral. other salta ano suSgeated tnat the netholy la'ucal

oxldlzed the todlda lon ln a Eanner sloll'ar to roactloD (1) ae'

x- + Ro 

-+I 

+ RO ""''''" (')

fanfff f7l proposeal that X coulo Dc fo, Eoil at h18h conccntra-

tlon or hatldc loDs bY tne leactlon

It20+ + x- t uro + r ... .. ... .. (4)

other. authora Q - to] have au?portett thc 1d6a of f; fo:loatton

fnorr both pulee radlolys ta aidd*ucLo1ys16 cxlr'nlneDts'

IIe have no ertcnded thlB tort by stuEyt'lg (a) the 
'bao'P-

tlon spectra at ronger ravefeDgtbE slEre tJre trapped electrona

absotrbs (up to 8oO na), uslng strong alkall!€ nedlur (8laaev

syateEa 6t 77or ) , (b) the eflect8 qr aone other solutea, c'g'

nltrouB oxlale anal etharol.
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Ex PERIIMENT AL

1.) IatonlalE !-
PotassluD ttydrorld€ ana potasslu! lodtd.e arc both

B.D.f. AnalBr graalo, uEed rlttrout any fulther Durlflcutloa6.
Bttranol, (Uopttn and Wllllane) apectro8ol g?ad€ bottl.eat ulrd.c!

nltrogen gaa raa uBeal vlthout ar.y furthe} lurlflcatlon.
AcetoDs (nopUa ano Wllllana) Ana1er glaOe oaa uaea ,ithout
arv fulthe:r purlflcatlon. llttroua oxlale (Erttl8h oryae!
Co. Itd.) gas raa collcctea lnto eyacuateA pyrc: glaaa

atolage ?ea6e1 eullrouldeat by Ilquld rrltnogcn arcd attacheal

to ttr vacuu! l1ae. Oageous lDBurltle I not cond,on8ablc

at 7Jol< rere r€rio?ed by thar-fr.eeze-luop cyclee. Futther
purlflcatlon ra8 obtalned, by seyeral iilstlllatloa8 to eail

fnon a accord. Btonagc vegsel cooleal 1D llquiat nltrog€n.
Orly the nlatdle fractlols of the aUstlllatc8 rerc trctalncA.
All equeouB solutloaa ,ere nade uslrrg trlple aitetuleat rater.

2.) !l,s:ggL:llg.:l1g :-
TtrerEal anicallng of tie sanllea raa caffled out lD

oraler to obaerye aubseo-uent cheelcal reactlono xhlch occura:led

upon rarnlng l.n the qy8teo thyestlgated.. Uelng the tenpe-
latule control rhlch raa avaiLable anat fltted rlth the RIfC
unlt (sarple heatera), one could !,alsc the tonperature of
the aystee rery a1orly by axltctllng the aallplc hcaters or
and eva?or.atlne thc ltquld nltrogea S{ By alolng tbt!, .Dil
coollng aloyn aftcr erltchlDg tha aaaBle heat€na off, the
apectra of the tipalpoal lnterDeatlates rer.c lecoriateal at dlftc-
t'cnt teDperaturcs.
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ncsol-utlon of the absorptlon bands :-

Th. Du Pont curve resolver was uaed to reeolvc all

the abaorptlon bands obtalned ln thls 'ork' The ln8truDcnt

utllizes a serles of functlon gene}atl:rg cheinnels (upto 10),

each capable of generstlng a 31n€r1e dlstrlbutlcn functlor)

on a cathode ray tube. Ary 81ven numt'er of th€sc fuJrc'u lona

can be posltloneal' shaped and eu'I&:ed untlt a trace 1s obtal-

rled thst s111 natch the exfe:", menttl curve envelope' TtIc

lnatrument l8 capable of generatlng pesks ccrresporidlng to

Gauaeian' lorentlzlan or other co[mon alstrlldtlol' or

modlflcatlon thereof. AasyEetrlcal Bha}'ea causeri Ly skewl l&

or base llne dl'stortlon csn easlly be accomodated' In tt'1s

iiiirnner r thc lnstruBent enablcs the exBerlnenter tc rapldly

r€solve a curve envelope contalnlr6 a verlety of wldely

dlft'elrtng, overl'applng peaks wlth 8 oln1ma1 ln6tructlon

i:,:rlod,. Slnce the GauBalan' on nornal distrlbutlon functlon

ls com[ron to all types of U.v.-"tElble spectroscopyt the above

,:lstrlbutlon vas used to resolve all the curvea obtalned ln

this $ork.

tr.) Irrsdllrt1on 8nd doalmetryr optlcal absorptlon neaguneDentg

at 77oK, varlablc telperature unit' sample Preparatlon aDd

photobleachlng processea ane all uiven ln a prevloua rar"tff il '

RESl:LTS AND DISCuSs■oN

618 0F potasstuln ioこ110_in 7■ XOH s at
°
K

1.) RediO

In thtB sork' orygen frae (tleaetrated) potasslu& loolde
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solutlo[a of dlf:.e"ent conceat:.atloDs

d-ltraaLated, ut Zr[ Kott gJ.s6B at ?7o!i

Bco!1cally. An absorptlon at f8J nn ls ettrlbuteai to the
fi r:aillcal anlon obtalned. by theltoalry aDie&1irlg the saep1e6.
the f; radtcsl anlon can be fotned, elth,:r lnltlaLy vls CH

t.adlc8l raactlon on vtg O- reactlon, slnce in 7M KOH gtass
the CH radl.cal rcscts wltn ttl lone to rorn O- ;

-oH 

-> 
o- + H2o

The folloalng reactlong
both the lnternedlatca
a DedluD.

elthe!. I-

thea Io2-

are pt opoaed f ot,

aln ttle I! radtcar

(0.1 u-2M ) were

ard stuilled spectr:o-

.......... (5)

ttte fornatloD of
anlona 1n suca

.......... (6,

.......... (7)

OH

therl Irolt  ,

o- 
--> ro2-

r- --+ r;

0H 
-> 

roH-

I- --> t;
.......... (8)

+ ofi- .......... (9,

+ 02-

Hlgn cotcentlratlons (2M) of l-otasaluto lodtAc ln Z!,J

iiOH glasE are trf-lrradlated at 77otr anc thelt spectra ahors
before anncatlng a shalp ebaorptlon at ,7O nD w!.th a bloaal
ovet lapplnt absopptifn located betrean JOO nD and j.5O ngl.
.Afte! arrneallng thc abovr ebaonptlon, two abaorptloh banits
f,ere obtarneal pca&lnA at 1r1 rrn anal fgo na us shov,a lr.
Flg'(1)' The frrst absonptloa 16 ett.-rbuted to an lntir&e-
dlate forned by elther ncactlonE (5) anit (g), rhtle tte
seconA absorptton 1s attrlbutcd to the I; rad1ca.l. anton.
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Afte! crcluatlDg bot! loAla. .too fo!oat16 f:,2:l “̀IOEfomatr,ol Efrl lt !.GDs lraloDebl. to conotuitc tbat tbt
J[l al la proDebly dlt to Io2- aa4/or toE-. It bso.d

ablo4ttoa .t ,OO - J5O an rre loutA to b. ulrtablc oD

atEaa.tlng ano OlaalDaalaal, afta! alcrtti'I, tha taoll.latula
to sDout 160 - 16rt tcavlDg th. ,Zo D! .DlolDtlolr trtcn by

tbls tlD. .hlftcal to . 1on8u rrrcloSt! (r8O !D, and

hclca6oil tn latGaslty. Thl. ablolptloa sD.ct!r! r..
!€lolved lnto tro ablorDt loD D.lale (1, . e.r? ltnoog .DaotrIF

tloD bada p.rtlr8 at 380 ar a.Dlt atrllDutrd to tb. I; rrdtlcal
antoD atril (11, a Dload, r.at laDA locatcc at ldr6 m rhtch la
a8slgned to f2 folDcat Aullru tJl. itcca, of th. l;. fodr.ac

aboorbs la agueoue aad alcobollc EoluttoDr batEaa lrro Dr

aDd A7O DDr llagrceDant to thl! .arlgnEtt.

After firlthctt aaEallrg thc saDDlc, the absolDtlon at
f8O nID dccayed alotly glvlng rlsc to a vety bloail abBorDtlon

of reasoDabl. lntrn8lty. ftls on ana\yala raa fouaal to
conslst or th!.ce baData Dcarltrg st rr2 n!, 5E, DD ara &116 !!
(F1g.2). Tt.e 38, DD absolptlon ls Dlcsuloat to bc atu6 to tha

f! ratttcal anlon. ft'lc 352 'i1la absor?tlon, rhlch tB broad

ard of t'easoDable lntcnsl ty ls a8slgncd to I; forEed durlDg

the decay of fl . Tttus both 12 aDa I; exlet ln equlllbrlur
wlth cach othe I. at 1ow t,enpenature.

・・・・・・・・・・・ (10'

lire abo Bupportcd bJ aoec exlertrcnts f14,15:1.
Aasunlng that fj ana 12 at rooo tenpcratule are thc
saine as ,.n glagsy aystena at 11qu1d nltrogen tenpelaturc, a

一

う
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valuc or 0.798 r ro-' r-l fO,Kl。  10 0btained.  Th18
ralue agrcea r.1l rlth tlia t obtaluca by Artretr andl Connlct

E■6],● .g。 0.654820づ

「

l at l°
c.

rt is we■■knon tnat both■ 2 and 15 are ve=y
unstab■ e in 7■ KOH at roo口  tempe8・ ature, but it 口ay be

p08S Ib■ e ror the above entitiee to ex18t at 107 telnperatures.

■t18 We■■kn。口nt■71 that the ytela or o~increage8■lth
lnc:reaelng -OE concentratlon, alao thc ylelil - aoac plotefl8]l
for O- formatlon ln lrraillated alfallne glasaca are applorl-
nate 1lnear1w to at leaot lJ I !ads. Ifhe tro abo?e 6tatc-
aents glva aupport to the crplalatlon of f! fornatlon vla
O- . florever, wh6n 2 U lotaaBlur loalde ras gfirBa Alffolent
doses in 7 U f,ou glaaa, thc r; yleld p"oduct ras lnoFcaacd

llDcarly rltn lncreaBlng aloa6. thls llncaltt ty la shorn ln
(FlS. l). The cyaluatlon of the alata lcads ua to O (I; ,
at ,8f ar = o.8 t 0.o5. coDparlDg ttrc above vatue of
O(fj) wfUr tlte ,tepofteat o(O-) = t.7 [fZ] , glvea I ururcr
suplort for the I; foloatlon thlough O- r:eactlon. ttre

aDall dlfrerence betreeD ttre tro varuea la attrrtuted to
the poaslblllty of sooa f] aecay aturlng the arneallag
plocGgS.

It iaa found that ,.ncrcastng the loauato concentlatlon
1ed to a aiecreage ln tlle absonptlon at 58O nn attnlbutea to
uio . The decr:eaae ras 1tlrear rlta loillite concentlatlo! aa

showa 1n the plot of thc optlcal alcnslty at 58O nn agalnat
lodlde concentratlon (flg. 4). The aDo?e pheaoDera f,aa

notr.ced. ln the hlgh conccDtrlatr,on of loauaic aao attDlbuteA
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to a colrelatlon bctreen the hole (nro+ or O-;, the

electroa ci, aaa the loatlalc lon. In thla corrieletloa lt

ls BuggcstsA that BoE loAlde loas otldlzett by tbe hole

lcavlDg thc trairpeal elcctrona untrspp6A aT d caualng tbe

decraaae at 58O m. The follorlng Dechanlao ls suggested

fon the reactlun,

(ttr0+ or o-), eir. + I- J untraBped e- """ (1f)

slncG aonc loitltlc p"ecuraott tas notlcc'l at 
'4o 

nn'

2. I The ctlcct of electron scaYcDgcla 3

In thc presencc of 0.5 I acetone a o(tll = 0'632 uas

obtatncal. conor'dcrlng thls dccrcaBe ln the c(I;' value leads

u6 to a ncr concluslon xhlco la the pos81b111ty of acetone

rcactlng lltn o- aa atrof,n belot i

(e-d-, + acetone * (acetoie + o- 1 '941;-acetone + 2ofr"(12

It 1s r'nterestfu:g to note tliat 
":'aroaD 

[9, aO][ U'"

fouril that acotone roactE f,lth O- to 81ve product aa shorn

belox i

O- + acetone 
--> 

(acetone O- ) ●●●●●●●●●0(■う)

In correlatloD to acctole' lt raE fouJr't that the

aatallt lon of [ltttoua oxlAe to lox concetrt!'atlons of lodl(Ie

(a11 pneparerl ln 7I roE glaaa 8na /-trraatlatcil at 77k )t

,.ncrcases the ylelal at 58f r!. ft ls YelI knomr that lrlt'tous

oxlaie ls a Yery gooal electron Bcavengcr attil reacts wlth the

electron (ln Bolutlon) to forD o- accor:dlng to tire follosl$g

reactlon;
c- + NrO * laO- +N2+o- 。 (■21)
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In thc prcsonce of , atnogpherea of nttloua o:liatc a

o(I;) = L.52 ! O.l ra6 obtalned rtrlch ts a1Do8t double the
valuc obtalned 1n the aboence of nltroua oxlde. Fron the
above lncroaac ln the.O(Ij) yalue 1t 1a conclualeal that one

of tf,o thlrl8s occu.rred, (1) eitner an oxld,atlon of f- by tJte

fornetl NrO- floD resctlon above, or (2) reactlon (f4) le
true 1n glassy nealluD at 10, tenpctraturc fror rtllcb lI2O act
as a good 8uBp11er of O- , r*rlch causea tJre oxldatlcn of
the loallde lon. Horcver ,.n both caees ().) ana (2) !o!c I;
19 crpectcat. Ia the preaence of DltFoua oxl.de a nore

tllatlnct abaorptlon at 34O aa attrlbuted to the ouggeoted

lnte:rDedLate ( to )2- raE obtalDcat.

Coppetltloa BtuO rr. th ethanol i

It ras found that ttle presence of ethanol 1n /-lrraata-
ted O.2tl potaEslu.E lodlde ln 7I KOH at ZToK alecreaBas the
abaorption at f8f nu tn the cotspetrtlon atu&. A llnesr
relatlon (FlS.5) raa obtalned by plott1Dg thc optlcal dcn8lty
at -185 nn after anneal lng veraus ethanol concentnatlon.
A slnlla:. relatlonghlB ras obtalned by Blottlngt/o.D.
vensus ethanol concentratlon. It haa been repotted that
O- r:eact rlth ethanol, nethanol, ana lsoBropanol [S, eo)

i.n ttre gaa Dha6e and rtth ethanol ana Ee thanol fZil fn tfre
Llquld phaEe. The decreasc ln the 38f n! absorptlot. 1s

attrlbuteal to a coBl;etLtlcn betircen f- and cthanol towerds

C-. The follorrtng reactlona are ouggcated ;

r- + o- --+ pnoduct ..... .. ... . (15)

E + 0- 
--> 

pnod.uct .. (16)
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lroB the abo?c !.actlona lt follors that s

.    .    l     E.6
(o.D)oba. (o.D)uer. (o.D)oar f,t5

回
ロ

●●●●●●0(17)

rtrcre (o.f)""*. arrd (O.D)oba. rcDle scot th. optlcal dcaslty

1n the absatrcc aDit th. paaa.tD. of cth.nol lcspcctlyaly.
FrcE thc 81oP€ 1t car ba dGOuceO th.t It5 r 6.1 f1, . It
1s of lntcrcst to note tha t Brston ha. rraDoltod . tr15 yaluc

of (8.1r + r.7 ) r 1o8 l-1 g-1 rad h5 . 9& t ro18 a-l a-l
[*].

〕
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IIAADIATI OII OF BENZqI,HEM.IIB

oRoANrc or.assEs Ar 770 r

Ssaat K. Ienal,lt arit O. Schol€a

ABSTRACT

A s!€ctro8collc tcolulqua hal been u8ed to study thc
tleaslentg fo:$aed i.rr tied-lrre atlatlon of bcDzolhenorE ln
baslc lsopnoptnol snd ln.ooc ottcr olgealc gltasca at ?t.
Absorptlon balrd s at 610 m 1o sBclgned to the benzophettoDo

radlcal aDlon and tbe nechanllrD for lts forDatlon 18 Als-
cuasetl. Electron transf,er froE ecetone negatlve 1on to
benzophenone haa been atudled. The cffsct8 of adat€at €lectroa
ecavengers (altroua oxlde S!'5 , end o.:rygen) hare beea

lnvestlgated..

IN?RODUCTIOIT

The fornatlon of trappeal Blectrong ln ttre /-raalolyele
of glasey r.ratllces hes t en derongtrsted by HaE11I ffl . ftl"
effcct of aaltled aofute lll.utrlnatlon stth vlslble llght or
U.V. ltght and thermal snneaLlng of the vlsible end the U.V.

apectra ot 4 -lrludtated E1a66y methanoL $ere lnvestlgated

L: - l, I . :):1,rtle w,,rt.n L5] propoaed the pcs!1bl:Ltr...: f, i

u-jie r, Etr.l DeI,artneni,, Coll ege of Sclence, A_1,-lruatan6ir:..r, rdrUnlversl ty , Beghdad, fRAQ.

i!l-i,'fus Lans l J'i].ah Journal of sjclerrce, Vo1.I No.l (L97 -a) "



'45-

tbo absorptloa aPect:rul or tbo t!.Ilpait .t..ct!o! rrr 2-PloPraol

glas! 18 3 rcflcctloa of tb. conccatmtloa oC allotoBlur lona

8nal 1s dcpcnaled otr the relstlYc !.tca of pttotoDatlon Gqu1I1-

brla.

Thc foroetloa of b.nzopboDo[a !.alcrl .llor aDal f,atyl

t!.atlcsl h.ve been atuitled by !.ry rutbono lr! both orBrtrlc rnd'

eque oua neii13 f6 - 2S]. Iost of thc atuillcs atr. ci.frlcat out

la Bolutlo]! rt looD t€Dpcr.tufe. Irnalar th.sc coDalltlors tDa

r.atlcaf3 Aecryed rEny neplillt. fa all c.6cs tDa autho:la

obBer:reA tbe trrDalent of b€D.zophenoDc r.atlca!. aalo! at 610 -
650 D!, rhl1c they fouDd thG trctyl t atlcal ebaorbllg at 545 -
55o ao. fha rbovc tro 6p€c1ca .!€ follcal .ltlhc! Irhotocbcolceu/

or by pulse raattoltal.. soDc rutbora frS, fO1 havo suSgcstail

that tb€ trctlr1 r.dLcal 3trlon fo:rBeat 1rr thc aolutloa la aaaocla-

teat rlth an eltell Eetsl poaltlve loa 3nd tbc follotlng
atructures terc 8r€gc8teal i

0r.c-
0./

3nd 0f .

or"'

ン
ヽ
　
・′。「

in ttre csa€ of r alveleDt posltlTl foo f fZ] .

On ttre baala of the abovc tseatloDeal oboervatlong la tDa
/

Dtrcsellt rork, the { -tlradlatlon of bcnzolh.aoE 1! bottr

aqueouo anal orgsDlc baalc SlsBBea ,et'e srr8gaatcal.

ｒ

ｒ

一
〇 o-
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E■ PERIIBITAL

1.) x.terlslB s

Sodlun hyal・。xiae 18 B.D.H. and oF Ana■ an grade

uBed without any Further puriFication.

2-Propanol (■Opkin and Wll■ 10m3)● peCtr。 801 8raae

bottled under altrogen gas, usea■ lthout Further lpuiFl―

cation.  Acetone, ethanol, methan。 ■, 130butano■  ana

n‐ propanol (Hopkin and Wll■ lan18)Or ina■ an gradO used

without Further puriFicatio● 8。 t‐butanol was pll'■ r■ Oa by

tvo succes81', V● Cuun ― dieti■■atlo■o in an at口。sphere

oF aw ntt,。 gen into 3 8tO,age bu■b attechea to the v●ctun

■ine and on■y the ■lddle fractio● ● oF the disti■ late8 7ere

retained For u8o。  ■ltFOu8 0Xlde, oェ ygen, and sP6 Were Froロ

B,ltl日h oxysen CooLta. PuriFied beFore use ●s in th,

procedure netrt lonea tefone fZ?] . Hcrene sas pullfled by

tnlDlc fn.ctloDatlon undetr ?scut.rD aDd only the !1adle

frPactlol6 rere uaed,.

2.) All ottrer cnDcrlEntal detalls .rc glvea la s Dreyloua

■。)

p"p"" f a9, 3o] .

RESm S AND DISCUSS■ ON

‐raal。■ysl●  oF beコzophenone in 7■ N●。Hg■38S at 77°エ

A bnoaal tbaonlrtlo,l located at 600 nD ra6 obtalDeal

W /-foo"afrtlon of benzophenone tul IIaOE 6r1aee. thts
abso4,tlon f,aa founa to be unatable et hLgh tenperaturea
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(16oot). ft aleclcarca lD latenslty to glvo .lother baosd

ablos?tlon 8t 620 !o. TblB ner rbaos?tton le s1Di1lar to

tho one obt.tneat by lilaDB !t.al L18] . The flrst absorp-

tlotr (600 no) la aselgreal to aa overlapDlng batrcen t'ro

abaorptloDa, (:,) Urc tmDpaa eloctron ana (e) a trarslcnt
fo! th€ bonzoDhenotre. thc ebaorDtlon at 620 aD 1s

attnlluteat to the Degrtlvc lon foreed froD dllect clcctlon

attachDnt to beazoDbenoae ;

0. * . c- --} (0.c0)- ......... (r)

Itre ylcla of thlE nogatlve loa Eay b€ fouha to bc

rorry soall,, alue to the lor coEcDtratlon useal (1o3

6olub111ty of the @ npound ln 7I X.OE). Ihe calcrlat€d

G(QecO )- ls found to be 0.5, by .aB'{D1ng that the

benzophenone radlcal aalon and ltB neuttrelizsd foto ale

the sa[e aa ln aolutlon at looD teEperatu.re. Thls O valua

Day be too hlgh, glnce aone o1' the trepp€at e1ectr'olr !,qy ue1l

be present. rlg.(f) ahori,e all aletalls.

-lrradlat1on of benzophenone ln ba61c lsopropanol

fn thls sysieE the sai;p1es are elti)er (a) thernally
.,rrr,cuLed cJ' (b) photoblesched' therr thelr.,.: - :,' an:jieiea.

'tr :! ' ebsorptlon :1.,.i'-: .. I -

.. ,{ lstLxg f;:-l li;,,:

isopropanol g1as6 F1g.(2). Thls allBepr)eared sfter

arrreallng to about t5Ot< ana lnstead a new abaorptlon at
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510 - 520 nn appca:ted, whlch lnctreasail ltl lnten3lty after
fi[ther ennea].l.ng. At the saBe tlnc another weak abaorB-

tlon at J5J nn appeaned. The A+0 Dtr absonptlon 18 asslgnad

elthor to the trappcat elcctron ylth Bone benzophenonc

negatlve lon forned by atlrect attachDent of the elcctnon

to the benzophenone Dolccule or to the benzophenoD€

lregatlve loa aIone. the 620 nD abeorption ls attrlbutea
to the benzophenone negetlTe lon, fottoed through an

anlonlc electron tt'anafetr fron the lsopropaaol rad.1ca1

arlons. Ttre laopt opano1 ratllcals ,rhlch are fo"neA durlng

the llradlatlon are lonlzed 1n the hlghly aIkallne Ded.lun.

The follorlrg reactlona are proposeal;

(car), 6n oxr+ (orr), - c - on

{orr), bn + -oH +>(cn5), - i - o-

.....,....(zi

"'""'"(r)
then(CHぅ )26-o‐ +(C6Hぅ )2C°→ (C6Hぅ )2あ

‐
+(CHぅ )2°° °・・ ¨ 。(4)

Tttc abaorptloDa arE alnllar to those obtalneal by Aalang

et a:.. fra, r9] .

The 56f ruo abBor'ltlon ts asslgned to the OII or O-

aald.uct to the atomatlc rlng. In the 11quld atate Aaans

et.af. f:.9] havs found. an lncrcase ln the acetone y1eld

product, vhlch Bupport the sbove anlolt1c electlon tlransf,er.

(t) fon the photobleached EsnpleE, after photobleachlng the

lra?peat electrc[, only a we&k absorptloD was Ief't at 54on-r',..

on theroa ]l.y anncsllng, the aame results as in (a) nere

obtalneA and cxllalned on the saEe baEl6 as shof,n 1n FlS.(3).
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77o t i

(q) Slnco bqnzophc[one is ottly 8]. ightly solublc 1n ZI
f,Ol, hlghcn concentratlon of the eeterlal tao pnepaned

h 7I f,otr by alr.!.olylpa tbc aolute 1a qthanol

f1!st. A reat and broed ab6olpt1on rt 5O5 Dn ,aa obtalned
after alulcallDg thc l:rrsallateaL aa[p1e. fhla absorltlon 18

aas lg:lcal to ao oyarlopplng bctrcen thc tuo absolptlcas (1)
the tralpcit electron ana (e) a tranaleDt for the bcrzo-
DhrDoDa fonDeil althcr by atllect .l,octnon attactrrxerrt or vr.a

anloalc Glcctroa tlansfcr. f!o! .thanol negatr.ve lon. thc
O 

"alue 
calculqtcd for (C6!5)2 - 3-o- fg founat to be ebout

0.5, strEo athanol cclccDtlatlon ,aa lor, thc lo, C valuc
ls .p.ctca.

(b) rn baelc ncthanol gteaa r1g.(lr), 2 r 1o-Jl ucnzo-
I r6noe rs y' -1p.6t.tea. A Dnorat .bsorDtlo! rt 5g5 DD

'a8 
obtal DGA rhlch AlsappGarcd .ftar the enncellng anat

ln8t.aA a ac ab3olptr,on et 6LO nD ras obtalDeo ?be flrat
abaorptlon le aaslgtad to the trappcA .loctron, thtch la
a1a1ler to that obtah..t Dy Ait !B ct.d. [ao:l arcd ,ag
aa8lg,Ical to tha oolrated .lcct!.on 1n baslc Eethano]. aolut1oD.
Iba second absolption 18 aaslgtroal to thc bcazophcnoB Dadl-
ca! anloa tolErcit through aaloalc clcctlo! tlaDsfcr! tlo8
neth.nol ratltcal. .n1oD fo!rcd aturlng the lrlrad.latloD..

CH2°
‐
t(C6H5)2C° ~    (C6H5)。 ~°

~ 
。 cH2° .......... (5)
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rtre o (c6fl.) 60- lE about 1.1 rhlch ls .lnroat

the caae of baslc lso-ldentlcal to the on6

propanol glaeses.

(c) Uslng baolc ethanol a ?erv 1or y1o1d f,as obtatneal

for the bcnzophenone raallcal anlon Ftg. (5) formed ln a

e1u1ler Darmer a6 ln (a). I'he o velue 1s found to bc

about O.5. Thls low G value nay be alue to the lof, neltug

Bolnt of thc glaee, at whlch the alecay of I he nadlcal anlon

!0ay occur!.

(A) Borrzophenone 18 found to behave slnllarly aB fui tbc

above casea la baslc norual Bro1,anol Flg.(5). fD thls
Deillrrrs thc eane 615 rirr abaorrtlon lE obtalned after ttre

thertsalIy annealrng procesa of the d -lrr.adlatee BaDple.

Thle absorptlon ls agaln aoslgneal to the benzotrfionone

raillcal anlon fotEed by the anlonlc clectron transfer ag

shorn belot :

CHうCH2 6H→
‐
+(c6H5)2 CC→ (C6H5)26゛

~+CH3cH2CH°
°・ 。(6)

The C(C6Hぅ )2∞
~Calc u■

●ted in thts mealun 18■ 004●

(e) T'tte benzophenone radlcal anlon 1s forrned on hra-
dlatlon of the aolute 1D. baslc leobutancl at 77oI( FlE.(7).

A broaa anal woal abao:rptlon ra8 obtaltred at 6O5 nm after
the anneallng. The fonnatlon of thls t"adlcal anlon ls
represented 1n the rcactlon beloi{ :

(crrl 
"anr 

drd r (cgnr), cc+ (c6H5)2;{- + (cxr)r<nrcuo..(7)

founal to

obtalned

ｅ

　

　

ｎ
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The o value calculated fo" the (cGH,): 6 - d ta ttls

nt'.ci.,.i:l ls about 0.5. I'he glaos 16 found to be the sene

as ths ethanol orle, of loJt r.le1tlng polnt' rrhl ch erPlalns

the 1ox O value obtalrec.

(f) Benzopl'-enone ,^ud -lrrralote i ln neutral lsopro-

panol glass Flg.(3), only 3 verj' weak absorltlon at 5o5 n.n

l.raE obtalncA ofteP tlle gnnea11ng -Drocess, rvhich all8apleatreal

to glve a new reBk absorptlon at ..,';4 nn. Tho 505 Dn

abaonptlon 1s attrlbuteal to (c5Hr) C - o- forned bv aurect

attrch&eut. The 55lr ntr abaorrtlolr 13 asclBned t') the

neutrcllzed forn of the radlcal (tne fetyl radlcsl) s'h1ch

n6y be formed i:uough a neutlailsatlrn process nepresanteil

below :

(cunr) 6cn

?1:1s e:q)erleent glvca more evldence for th€ fo,tmatlcn of

the benzopllenon) :'3i1.al anion th!'ough anlonlc electron

t:aansfer p::ocess fnoE the a1coh31 redlcal ani.ons ln the

baalc n:dl0n. Pron thls ext'e!'l!'.lnt lt ts sugt est'3d thEt

1n reutpal nedlum no alcohol radlcal anlona ar€ exl-ected to

be formed.

EFrect or e■●ctrOn scavcngers ;

The eff ,:ets of (a) nltrous oxlite,

(") SF6 on the forfiatlon of ben3o.)!\encn3

tras bee.n stuiierl.

(b) o:rygen and

radlcal anlon
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(a) It has bcen foulal that the 8ititlt 1oa of nltrou!
orlalc to lO-fo tcnzol,bonone itaclcaaca tbc ylela ploatuot

at 610 nn af totl thc lllaatlrtlo! f 1s. (9). Tlrc ealo
,rosulta havo beea obtalneil ta both Bhotoblaached eDal

thersEally arureal.id sa[plgs. FloD tho above OoclGaar a

conBetltloa atudJr ras canrleil out by u81!g .llifcloDt conean-

tratl.ona of lltrous or10c. Th6 aboyc atGcDeaa6 ls t!6r,gacat

to the rcactloD of nltroua orlato rlth tJrc .lraaaly follcA
lEopnopanol radlcal aaloaa. In othc! ro!d.o, dtroua orlda
conpetea xlth benzophenoae to leact ,lth l.oDroDanol ladlc.t
alr1ona.

f,q
r{ao + (orr)r c - o- '> trzo

aid

- + (orr)2 io ...... (g)

(c5no).co+(orr)rio- f,lo, 
@Gn)zA - o-+(cr3)2 co . (ro)

A plot was conatr',.rctcd tetrcen the optlcal alenslty anit thc
nltrouE oxlds concentriatloa Flg. (10). fron th. abor! plot
a llnean !:cl.atl.onsh!.8 ras obtalncd. Coralalerlng thc cprc-
sslon usea ln the case of lodLatc aDd ethanol EysteD 1I a

slmllar cornpetltton ln whlch f,t = f,2. (s1ope of the Btralgbt
11ne). ft haa been founat ln thls crperlnent thst tb .Ilo .

(b) The pr:esence of o:s/gen ln htgh conccntnatlon ls fouaa

to havc the aame effect on the folDatlon of bcazopheaoac

t'ad1cu1 anlon. llorerer the pr6senc6 of , atnoBlrhcle8 of
orygen ln the ,6-lnradlated aaDplc of beDzopheaoao stoDDcal

.l
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coDpletely the foroatlon of the berzophenolre rrAlcal 1oa.

?hl8 effect le attributeA to the Baoe bettavlour founal ln

nltnoua oxlde ln f,,hlch the o:qrgeD Eqy rcact rlth the

already forEed, laopr.opanol raalrc a1 anlona. TheEe laallca18

alc conaldereal eE the only EorrFcc fot' the forBatloa of thc

benzophenone raallcal an1oa. {

Product  ........。 (1■ )

(e) A rathcr Dore lntcnac absorartloa ras obtalnoat ln

(c;n- ) ^ co- + o^ 

-t 

i' )'1 Z -

9r‐ ll●Faalating benzophenone in looproPano1 8■ ●80 1n the
pneaence o! SF5. Thls absorPtlon tas obtalned aft6P thc

thetrBal ax:}eallng of the g1a8B. Fron thlB crpcrr,Dent lt
1s concludeal that gF5 ls a vcaker BcaveDggr toraras thc

leopropanol radlcal anloas coDparcd rlth nltrouE orld.e

and orvgen. lloreven SF5 etlll conpetos rlth benzoBhanoac

towarala thc lEopropaaol radlcal lonsr Blncc the O

(C6H5) - Co- ras for.rntt to be o.28 rblch 18 Euch laaa thea

that obtalnea 1n the absencc of SFE t 1.c. 1.O t o.1.

The offsct of (a) hexene ara (t) acetone ;

(a) It ras conalde!'ed po88i,b1e thst tho fornatlon of

{C6ffr) i - o- aay be alue to a t\vatrogen aton reactLoa. on

the ba61s of tlte aborB litca thls crPctrlnellt waE suggestea'

la whLch hetcaa act a6 a hyilrogen atoD acavenger. Concen-

t:ratlons ot 5:1O-Jl 8rral O.6U ln harene rare useat and the

abgorptloa at 510 nn aftcr therEally amaal.lng the 1rra-

d,lated sanplo ras stuilled. The Bane ptroduct waa obtalned
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ln botih casc3 rltlt a o (c6d5.2 6 - o- 1.2, rhlch 1!
hlgher than €xpceteat. Thla lncrcasa r thc O valur 1!
asslSncd to the 1or dose glvcn to th. ,a[plc rhlcb ra!
rlthln thc rangc of the llneatrlt/ of hc yicld iloae Dlot.
Thls crpcrlent crcluded retrctlon of tvd:rogen aton.

(t) It has bceD atateat by Ad.aDr e ct.al. fe] tnat ttc
chang€ tlandc! Dlr.BoDcna oceu! bct ,cen tctonea tateE

Blace fttoE acctoa€ to br.EoDhcrole i

Acotoae- Ecnzopbcnoae-

Iiorcver a nlrtulG of t-rl benz:Plreaoae aDd, O.2I acctoDc

rael -11.o"6t.teat ln aBlc laot roDanol, glaag at 77t
F18. (lf ). A proaluct ibBorb 1ng et 515 nn ra8 obtalnGit

efter arDoallDg of ttre aa[p1o. !th1s proaluct ras fould to
bo waal.cr than that obtar.acd lD the alaenoc of acctonc.
fhe O (C6Hi)2 60- .:alculated 1s about O.E, rtllctr ls 1or
conlat'ed r1t& the abocDce of acaione. Thla alccnqaso la
attrlbuteal to the fact tiat acctonc is a atro!8dr clcctnoa
acaveagcr than bcnzolrhsnone. In th!,E cxp€rlDcnt tbc

char:ge tranafor nay take placG bctrccn thg lBopropanol

ratllcal arloaa and the acotoE orolecuLes ln the fllrgt
anneallag procoss. thon ln the seconal annealing procesa

there nqy bo a charge trensf,cr fron ecctonc to bcnrophonoac aDat

at thc sane t1t0e onc carDot excludc tlrc alecay of aoDc of
theae rad.lca1s by tro auccesalve anneallnga. By doltrg so

a 1068 1n .ne radlcal anlons cauaes tbc d8creasc 1n the
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P,oduct

Or

Product ● ● ● ● ● ● ● ● ● ● ● ● 0(lII)

6。 )
‐■,raalatiOn Of benzophenone in neutra■  Eethanol ―

-aWhen 1O-)U benzophenone rasy'-lt r,adiatod. j.n a

neutnal rethanoL - water nlxture ( 80 7 nethanol + 20 *
tater ), three illfferent overlaBplng abaorlt1ona located

at 5O5 rm, 552 nn anal 525 nB wsre obtalned F1g.(12).

Ihe 605 nn abaorptlon ls aaslgned to the dlrectly forned

benzophenone tradlcal anlon ln the g1as8. After thermally

anneaI1n6 the saxrple, tbe 5O5 nn absorptlon disappeared

ard at the aane tlme t}:e 552 nn and 525 IlI0 absorptlon8

lncreased 1n lntenBity. lhe 552 nu and 525 rltrl ab8orptlons

are attrr.buted. to the beazophenone Ketyl iradlcal ( the

neutraLlzed forn) anal both ab8orptlone betong to the aane

Bpecles, absolbltr9 at two dlffgt'ent wavelengtha, olnce

both absorptlcne were lncreagetl ln lntenslty and tlecayeal

at the sane tlee. The lncrease ln the absor.ptlons (1.e.

552 tl! and 525 n,!) 16 attrlbuted. to a neutrallzatlon
p!.ocesB taktDg !1sce betreen the Il+ for[red. 1n the neut]ra1

gl.assy sanple and the lnltlruy forned benzoBheDoDc

。 (C6Hぅ )2 C ~ °
~ in th18 

●ledlum。

(GHぅ )2C°《田3)2~3~°
~ 
き  ProduCt (12)

+ (c6tt, ).co

15ook

------>
d.ecAy

water nlxtute g).ase at 77oK ;
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nadical anlon. Horever, 1t has been ahorD by BcctGtt ct.il
[ZO] tir"t ttle pEs of t he fo!.1ortag .qultlbrlur i

( 0 ), do- + ( o ), 8oa ...........(r5)

le 9.2. Slncc tJIc !tra of thc Dcittu! tn tblotr tbla c:pcrl-
leat ,aE ca:Fiett out,la Duch h1gh.D, e ahlft tn t:ha cqullt-
bnluD torariala tbe rlght 1s crDcctcal an6 tbc Densolb.aoD.

tretyl ladlcal 1s ttre oalJr EDecl€a o4)cctcal ln aucb a ncitlur.
- The O value for the neutral !or:u of tho f,ctyl laalcal at

. 552 D! l! calcutated anat fountt to bc about 0.9.

J
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. AI'IINO PTBIIIIE ATD BEI,AITIED COI'IPOI]TDS PAXT I
PREP.AAAIION AIID CONDE{SABION OF ElllEfL N-2-PIBIDIIJ

. TOBEI}IIDAT};S VITE SOUE AI,IPEAIIIC AND ABOMATIC A}IINES

f,balid s. Al-DulaiDi', Adj.l S. AbduL-Bazzat"
a tr d ...

AbduL-ilalb ar A- t'[r]ab1e6

'll )tToa,.

AEitlopJrridine ald its Detbyl 
'lerivativeB 

are coa'le[sc'l rltb

et\yI olthofoBate iD acid D6aliu[ to give the corresPondlag foruida-

tes (I). 8be latter bave been fouatl to leact at rooD teEPeratuto

lritb 6ooe ali?hatic anal aronatic anines vith 
'liffereat 

rate8 Sivi!8

' substituted ull8yEDetlical fornanidlaee (I1)'
lNTAODUCTION

llhere is e! exbelslve at[ou!.t of data oD tbe prePalatioa aD'l

reaction of idalatea of atooatic aoi[e6 sucb aa aniline L1]. Eorever,

tbe iDialates of hetlocyclic aEiaea Buch aB aEiaoPyli'li[e have attra-

cted Iittle atteDtion.

It bas beca lepolted tbat 2-A8iDopyli'tiae sDd its deliYatlvea

condeDsc ritb etbyl ortbofosEate ulaler r€f1u8 to Sive tr-r-dipyfld$
' rormarraine f2]. $,N Dis (beLo-atipyridyr foroa'aictiaes f]]. aatl ["r

bis ( Eitrodipyridyl fornaoiaine f+]. Bespectively' All tbeae are

sJnoBetrical f ormanidines.

' No, at the DepaltEent of Bio-l'ledical ChenistrT ' CoI1e86 of

Med.iciae, A}-ltustansiriyab Uaiversity'

Now at the DepartEeDt of CbenistrT, Coll'ege of lducatioa'
Univer6ity of Ba8bdad.

Now at the Departnent ot ChenistrT, College of Iducatioo'
I1-Sulainani ah UEi-versity.

AL-]tu8taD6iriya.b Joumal of Scieace vo1. 4 No. 1 (19?9) .
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RESULTS AllD DISCUSS■ ON

ID the present work we show that 2-Ani[op],Tidine and j.ts :

aethyl derivatives react with ethylortboformate i]l acid Eediun

forD-ing the forniul<lates (I). Sone of the6e conpound.s were

receatly prepared by Attar-Bashi f5], sinilar to tholr reported.
earli.cr Uy aobert f 6]1, using arailinc. Bashi atteEpted to treat
these esters rrith differeDt elcohola a-ud reported. that no tralse-
aterfication product could be j.eolated, he sugBested tbat the
p-electrons o!, the ritroger aton i-n tbe ptrridine riDg bas a role
in preventing the transest erfi c atioa reaction.

fn our work rre prove that these for&lEidates could r.r]ld.ergo

coudetrsation reaction at loom teEperature wit!. aroaatic and

aliphatic ani!.es to give unsSno:oetrical auid.j.nes (II). The rate
of conderlsatj.on waa fouad to depeD.d. on th,e position of the D.etbyl
group on the pJrrialine nucleua, thus the reactj.oD was extreuely
alow (low yield) when the retbyl gxoup ras iD ,-position in
corltraEt to the fast reaction obgerved hetr tbe net\ye group was

in aay of tbc renainiag poeitione. Tb.i s observation could be

erplained oD. the grou-ud of steric effect of the Eetbyl 6roup. All
tbeee coupounds are fulJ,y characterized by their spectra. (i.r.,
n. rn. r. ).

The purpose of preparj.ng these tyles of coupol]-Dds is due to
their biologlcal activj-ty. However, we confirued in a separate

report that N-cycLoheryl N-6-uetbyl-4>yri,dy1 forminid.ine has ar
aaticbolinesteraae actio! oa igoleted guilea pig J-1ueu, isolated
rectus abdoEinis a:rd on both rabbit and frog Ueaxt f Z].

EXPERIPENTAL

Un1e6g etbellrise stated, i.r. spectra were measured irith a

unicaE SP 2OO instruDeat for solutions i.D cholroforE, n.m.r.
spectra with Varian A-@ instruEent for solutions in deuterie-

chlorofoln contaiDing tetranet\ysit€rne as a-a j-nternal stand"Jd.
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Ilicroalalytical Ealrples were analysed in llest Geroany by

yrax Pl-ank Institute, Ruhr. u.p.s. were deternined in open capillary

tubes.

GENE田

“

工 PROCEDURE lЮR THE 
…

メRAT10N OF ETHYL N-2PYItIDYL

FORMIMIDATES:―

A toirture of tbe 2-aEinoptrridine (0., uole)' et\yl olthofor-

rre]te (o.?, EoIe)' ard bydrochloric acid (o.7 gm) wae placed iu a

250 ul flask and be ated on ar oi1 batb. llhe etbanol Iras renoved

fron the reaction flask as soon as j-t was formed, ,4-56 nl
(theoreticel 58 Dl) etbarol was collected. llhe desired prod.ucts

wele distilled under reduced Pxesoure (cf. Table 1).

GENERAL PROCEDURE FOR THE PREPARAT■ OIq OF N― ハエJm N-2-■YitIDYL―

Etbyl N-2-pyridyl-fomieidates (I) was Dixed witb equinolar

quantity of tbe a&iues. Ibe nirture vras viBorously shaken for
a certair period of tine ard left at roon teEperature u.Dtil the

reactloa is corplete. A rrhite solid of N-alkyl N-2pfrj.dyl

foroauidiue (II) was for:lred. the tine required for tbe reactioo

depords upoa the tJDe of the auines used and the strtrcture of

the ethyl N-2-pfridytforEiDdates (cf. tables 2, ?),' ar.d 9). The

solid wa6 wasbed with a snall amount of petroleunethex to reuove

anJr renaildng atarting naterial. filtered and recr)'stallized frol0

ether or chloroforE. ,r\\z(1.L*' **nt{ a,, H$ht_.. .!.,,.i_ oorzcxs
-/ -,t'

A-r H H .4'$a
--t-- I Il-\ -:l.N"c-N -R-N- a. R'%HS e. R 'Bcruy'

lIIl b. R , C6}l-Ch-m , R: Cyclotrxy'

c- R.tt-OCH3-m il. R, Cyclot|Cdy'

d R ' c5[-o-m

FO慟ご■にH■DIN那 :―
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TAALE 1. Etbyl N-2-pfrid.ylforeiE-idate s

Ca■ c.(%) Found(%)B.P.
Type of pyridinef(Inm H8)°

C

Yield

(%)
I'oruulanD20

I

2-/1ni"。 ―斃,■dine

2-4■ ′̈。―う― Methy■ pyridino

2-ハ
":た
o´ラ_ Methylpyridin(

■‐4"′
"・

-6- Methylpyridin`

120/20

430/4,

1ぅ0/12

420/20

64

6ラ。9

6ラ .9

6う。9

6.7

7.う

7.う

?.う

う2.0  1.,2ぅ4

,4.7  4.'194

う0。 2  1.う 22ぅ

う0.8  1.う244

C8H40N20

C9H4」N20

C9H4」 N2°

C9H4'N2°

48.7  64.2

17.1   6,。 6

17.4   6う。8

17.4   66.1

6.6,  18.ラ

7.4, 17.2

7.う   17.4

7.4   16.9

,′  」

CNC
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TABLE 2. N― ALKYL, N -2pyridylformaコidinei

Ca■c(%) Found(%)
Compound ll・

P°

Oc

Yie■d

(96)

l[ime Picrate tr'or[ula
required derLvativea

工■a

IIb

エエo

■■d

■le

■工f

IIg

416-7

439-′ ■

90。 |

14ラーC

70-4

84-ラ

?).5

68.9

61.8

?r.,

?r.?
negative

5 Dl'nutes

Overnigbt

Ovelaigbt

, Einutes

,5 dats

, nitruteB

214-5oC

240-4

242-3

202-う

0ぅ 2-ぅ

187-8

drlt
,fltrN,

iffrr$f
2EloNrcr

)Et1N,

f,rft

ど1.う   7う。1

49。 9 7う。6

18.う  69.0

18.2  62.1

19.9 74.0

'0.7  70.6

う。,   21.1

6.4   20.0

,.6   18.6

4.2  18.4

6.1  20。 1

8.2   ■0。 9

C4

C4

01

04

C4

C4

ラ.6

6.2

,。 7

4.う

6.2

8.4

7う。1

7う。9

68.7

62.う

7う。9

70。 9
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■ ぅ。 N―■■ky, N (う-00thyl-2-pyridy)for口 aコこOille●

C●ユo.(“ ) Found(“ )
C●3p●und Ч・ 1ぶ

d !1ro Picrrtr
r.quh.4 D.rlv.titc! C E I C■ ■ ―

「
０
１

ｍ

ｍ

一

ｍ

ｍ

“

一

|う,-4   16.6

116‐7   1,.ラ

 ̈   I● 6at■,o

―     ■●B.

―      ■o8.

‐     ●0●・

‐     コ●●.

9 的 ●

うこユア●

180-.10

19'1-2

CIラヨ
|ぅ
■
ぅ

。14喝ダぅ

7う。9   6.2   19.9   74。 1  6.1   20。 0

74.7   6.7   18。 7   74.8  6.7   18。 9

く″  `" ''        |′
・
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IASLE ,. N-AU , f ( 5-Eethyl-2-pyrialyl ) forEarialire8

M.P.    ri。 ld
oC    (%)

Tine      Picrate
required  Der■vativeB   Forutl■ a

Ca■●。(%) Found(%)
Compound

エエa

エエb

IIc

IId

IIe

IIf

I■8

404-う    71・ 8

109-10   77.う

89-90   64.1

1う7-8    72.う

142-ぅ    67.8

72-う    。70.4

Negative   ―
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輌 ICAT■ON OF TEE ELECTRICAL mOSPECTIIG
WEOD TO EVLUATE :=HI・  

…

 mRMAT■ ONS
m  "ABU ttI BASIN::

Ta■aat A. ■bde■■Latif , Mokht,7● Ao Sayed

Salah E. Eralil
ABS!RACT

lllre D.C. ResistivitJr Eethod is applied for stuEtriag the

Ehallor foruations in e desert area lyirxg in th.e northrest of
the trile Delta. lure area is looked forward as haviag aoDe

agricultural poteatialitleo. llhe neasureneDt aDd iDter?r€tatioD
of 267 lesistivitJr eouadiagE iadicated that the Eolocene atluvial
alepoBits fould on the surface co!1si6t actually of tro 1alrers r a!.

upper thla layer haviag a thichesB of O.5 to 2 D and resiativ-
ity of 10 to ltOO Ohn.n ald a yet layer varying ir reEiBtivtty
fro! , to 12 ODn.D. lhe u.r(ler1Jrilg PleiBtoceDe 1a6ooaa1 deposits

sere found to b,ave a tbickDeas !!ng:r ttg fro[ 10 to ,O D eDal a

resistivity 
"--ging fror 5 to 2, Ob!.D. IIle thichlee8 ilistribu-

tLo[B a!€ g:ivea ia tbe for.n of iaopach uape. laalyais o! dbe

leopach anooalieg havl ng differeEt arplltudes gave the area per-
ceDtage for the diffeleDt thiclcaess raDg6a. A tentative soil
uap ie 6ivea aid the Bigp-iricaace of the geopbysical resultB is
tliecueseal la r6latiort to La 1 use.

INIRODUCEIOI{

llhie etudy lrreseDte an exaEple of the .EucceaBfut use of
one of the clectlica1 proEpectitrg uethods, aatre1y the resistivit5r
souading [et!.od, for the dotemlDetion ol 6oEe of the paraDeters

**Desert Iastitute, CeLro, E6rpt.
Suez Cer.eL UaiversltJr, E64rt ..

A■―nlstnngiriyah Journa■  o■ scie12ce, Vo■ . 4 No. 4 (1979).

and
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charactollring the alluviaI depoaita rrhich aorsr th. aurtace of :

Abnr l{i'na Baeb as re1l ac the uaderlylng lagolaal depo6l,t6. Ihe

lirst forDatioa iB regardeil to be reclaiDable for a8ricultural
puryos€s rhile the othe! i6 iEva8tigated for lta clay aad higb

aalt coateDta yhLch EaJr have a direct effect @ tDe cultlvatlon'
alal imigatioD potentialities of the soll. The area i6 a desert

one laying in the northwest of the Xile Dclta (fi8. 1) betveeD

loDgLtudeB 2)o 25t E, 2go 4rt E and latitudBB ,oo 4or tr aDd ,oo

55' N. lDbe ground elevatioa varies betweea 10 aDd ,O u above

sea level. llhe area is abort 5OO sp.b. aad lies r"itLia the

Degert lands looked forrald fo! agricultulal expaaaioa prorects.

, GETEBAL GEOITGIC EEAI(IBES

llhe area occupiea tbe :rortJreastern extrinities of tha

UarnarLca PLateau aad ig characterized by siuple topograp\y.

rhe Bulfao€ ie a plaia coyered rttb tbe Eoloceae auuvial alepo-

site uhicb consigt of quartz aaaal r clq]r aad calcareoue lateriala t

derived originally by yat6! ection tro[ the adJaceut roeka.

DriUina ln tbe ar€a aboreil tbat thes€ aUuvial deposite are

unalerl.i! by the Pletstoceae lagooaal deposita ubich coasist of

cJ.qy, fiae aaDd eral gfpoum. Uadsllying the laSoona1 depeits are

the <teltaic deposite conposed ot sa[datotxe, gravelly sa.ad a.Dd

gravel, f,ollored dowarard by the Pleioce[e clay.

BESISSTVITT UEASI'REIIENIIE TD II{IIEBPBEIAITON

Tbe field meaBureDenta iacludeil 257 shallor reslstivitJr
soutodi ngB. tbe souuding statioDa u6re arraagcd aloDa a Srid
pattera rritb a EFid apacing of ore klloDeter as sbora ia (fig.2)

Itte alreadi[g of the culreat liae raa Yithltr 2OO ! rhlch ras

fouad eaough to pick up the effect of tbe lorer bouldery ot tbe
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lagoonal d.epsits. Measurenent of the potential difference and

. current iDtensitlr was nade by neans of the Russis_a electroaic
potentiometer, tJrpe JCK-1 . the SchlunberBer electrode confi.g-

uration was used in caEyi-r.:g out the field survey according to
r,rhich the apparant resistivlty is calculated tbrough tbe foLl-
owing equation:

where ,

/1 Avr^ = K.- ohn.E.14r

f, l" tu" apparent xesistivity

A V is the potential differance in cillivo1ts.
I is the current intensity in niIli Amperes and

K is a geometrical consta[t related to the gpacings
of the current and poteEtial electlodes.

[he fleld date were plotted iD tbe forE of resistivlt]r
souDding curveE TelattDg the apparent resiativity f, to tUe

appaxeDt depth re?resented by half tbe cuEent electrode epacing

_ 
*"'

Iaterpretation ot tbe 26? resletivif,Sr sorud-j.ng currea was

^ carr:ied out using the cur5re natchia8 nethod lrith the object of

Betting the forEati oD reslstirity elod depth of the differeDt rock
layers encouatered in the survey. Use wag nade in this lespect of
the fanily of tbeoriticaL uaster culvea of fi.faev fi]l aad Vnii-
Geolhsrsica fel .

Tlrc sounding curves obtailed for Btation s d+t 151, ,14?, 2ZO.

26?, 85 8d V1 rrere correlated witb tbe 7 yel}e drilled at th.e
- 

"".. respective Iocetions, namely well 1r 2r 71 4,51 2?- arrd 2r.

.;, tbi s conelation traa found neceseary to uinimize the effect of the

プ
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principle of equivalence ' on one ttand ' and to get the resistivity
ranges for both the a■ ■uvi■ arld■ agoona■ deposits On the other.=

LLowing sllch re8■ 8tiVity va■ ues uakes ■t poss■ b■e to 19■■。W a■y

Of the tりO fOrmations ln the difFerent part3 0f the area ■ll■・呻

the intOreted resistiVュ ty soundtt c― es.

The resu■ts of cOrre■ ati●n showed out that=―

(1) The a■■uvia■ deposits are geoe■ ectrica■■y recogntzed to be

corlsisting of two ■ayers: an upper tt tllin ■ayer f…

the so■■ cover in +｀‐ area arld a ■●Ier ollte ,■ th a re■ ative■ y

greater thicヽ ness lhiCh contains solne water contento  The    
・ ~

■ater is referred here to ・・  the ・ vet" a■ lυ vie■ ]=yer.

(2)  The Fomation resistivities oF +｀
‐ a■■uvia■  ‐‐月 ■agoona■

dep●8■tS are as fo■■0り8:―

Xormatioa
Besistivity range

町  a■ luVia■ deposits

Wet a■■uvia■ deposits

Lagoala■ depos■ ts

10-4∞

ぅ -12

う - 2う

aDsgt8s altD Drscusslon

ID' the foUorilg each of the nentiGeal foruations is

evaluated as to its confiBuratiou a.nd chsracte!:iatics'

1. Dr? aUuvial d'epostia

fhe tLicbess of tlt-is layer ras fourd to lrarJr frorl about

O.5 E to 2 D. aB 6horn by th€ lsopach colttour rap of (fig' ,)'

Relativellr thick lense6 of these deposita sre fouDd i-a tbe

Eidiue of the basi!. The celculation of tbe areal extention of

‐

卜
）

民
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the ■60paCh oho口alies having different amp■ itudes indicates that

the ・・・ea■ distributio■ 6 0f the different thickness ranges 
口,e as

fo■■ows:

TLicl@ess !a!ge ia
neters

Coverag, nrea

lLis autface laJer undelgoes tride litholo6ical variation

as is clear froD the iEoresistivitlr cotrtour map sboun in (Ii8. 4) :

where the electrisal resi8tiritJr i3 fourd to cbange latelally

froD about 10 OhD.E. to 4OO Ohn.n. Ihia is nostly 
'lue 

to tbe

change of the sand/c18J' ratio in tbe coEposition of tbi8 type

of deposite vhicb was revealed out through the Beological iDves-

tigation. Ihis re6ults in a aoil distribution in rLicb Ligbly

resistive portiona corlespoDd to higb 6aDd contenta and lou reBi-

stive portioua stard for higb clay coEtents. 0D thie basis

tr'ig. 4 ca.o be regarded as a tentative soil Dap for the area indi-

cating ttrat clay rich portions a.!e those occupying the niddle

part of tbe area. si[i1larly Eand rich portioDs are coDcentrateil :
ia the Dorthertr and westem parts of the erea. fhis conclusiotr

xhich aglees well rith tbe Tesult8 of the geolo8ical 8tud,

condusted to the area fZ] ""!, 
te uaed iD relation to land caba-

bi1iw.

2. iJet A1luvia]. Deposits.

The ulper surface of thie 147er is for.lld at a dopth vaa']ril8

frou 0.5 m to 2 n rhich catr be coDcluded froD (Ii8' ,)' r'be

thicbess alistIltnrtioa of tbi8 1{Yer i8 illustrated by (rig' 5)

vhich ildicateg that it chan8es fron ! to 2O u, i'e' about 10 tiEes '

o.ぅ _4
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aa the dr? aectior of tbe aUuelal depo3ita. Althangb no

partLctrlar treBd iB ovservod la thl.s tLich.ss itlBhlbutlo, it
can be stated that in Dost parts o.f tbe araa tho thLcbess of,

thL6 l.ryer i6 fron'lO to 20 l- Ar€a calcuLati @ lor tDe LsoIEcD

anorlalies j.Ddicates the foll.wbt:

[hickDea8 rel8e in
in netera

irea Perceatage

I€Bs tha! 5

,-40
10-20

25.'
26.O

4?.2

,. Lagoonal Deposita.

llhis layer is rccognized as the thfud Beoelcctrical 1ay!r

uaderllring the xet alluvial dello6its. It variGs l.g tDicloees

fton '1o r to alant ,o r ar riborm f.D (BfS. 6)and i[ dcptb tuo!

,.5 to ?2.> !r ltoD th. srrtacc. lhe thicloesa diaffiluti@ is
giyen bel.or ald shora th.at i! rost parts ol tLG ar€a tbe tbick-
aea6 ol the l.goooa]' deposits liDo3 betrGen 21O ald 20 D.

Thichess reage
ia Eetera

Ataa percoDtago

Less thai 10

,10 - 20

N-N

ぅ

％

”

It ia obrious thet the lagooaal deposits Lies desp e,rougb

be]'oB th6 soil a[d casegocutly do rot iltloduce anJr (Ufiicu].ty

lor lard u8e throu8h tb6 irrigation, <tra t nr8a o! cll].ti.vatio!
plroc€asoB aa tar aa tbs soll salility is c@cerned.

ヽ
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l[hese deposit8, hoyeve!, beirg eariched ia salt cooteata,

repleseat a solrrce of Balt 6salarrinstfql lor surlec€ uat€r tbat
EaJr percolate to tb6 glouad. yater lyilg b.lou rithi! the dcltaic
aleposits.

$rullaEr arD @rgtffsrotrs

The area of Abu l{iua Basia has beetr geoelectrically
i.EveBtlgated by neeaa of 267 roBLstivlw soutrdLDA8 yltb the

$rqpoae of evaluatiag soDe of the sha].loy tornations ia rela-
tioar to cultlvatioa atrd irri-gatlor proceaBea. llhe qualitative
ard qualtitative i.Dteryretation ot the field alata iDdicated

that:

1. Ore Eolocene al1urial deposits folrld o! the surface coolaiBt

geoelectrically froD tflo Layera. l[be Upper lqyer ia thia, drJr

aad varxriag idely ia resistivity dus-most\r-to tb.e lateral
vsriatioD ia tbe saDVclay ratio. It chalgeB lD thickaesB f!o!
O.5 r to 2 u a]xd i]! rea. ftor'1O to 4OO Oho.r. llbe Lorer lqyer

coatalaa so[e rater couterlt arc.d has a tLicblesB ra!.ge of 5 to
20 n. aad reBistivlty varJriag fror , to 12 OhD.!.

2. llhe uaderlJriEg layer coasiating of the ?lelstooe!6 lagoo-

aal deposLts vary ia thicIDeEs .&or 10 to JO u ard fu re3lstivity
fron 5 to 2l Ohu.u.

,. The niddle. part of the basi! has a clat lich Boil yhil€

the uortbern and. yeste]3!. parts are occupled bJr Bead llch soil.
Tlris is illu8trated by a tetrtative aoil Dap.

4. llte lagooaal depoaits vbicb ale enricbed ia gpsun b.aYe !.o

effect on the soil as tbey lie far eaough belor tbe surface hrt
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tbey nay alfect the quality of grolrad yater uithi.D the u.nder-

lying deltaic deposita aa theJr voulal enricb tbe surface yater

percolatiag alot,a to tb.e rater table ia aalt coateut.

Ibe anal-ysis of the tbicheaB arorali€d havlng ttifferent
aq,lituales i.ndicated that:

'1. 0B tbe s[rface th€ dr? allurl.a] deBosits having a thichess

of 1 to 1.5 ! cover a uaJoriQr ot 45 % ot the erea.

2. Io' tbe subsurface, yet alluwia]. aleposit6 Yr"ith a thicbesa

ot 1O-2O E covet 47.2 % tollori/ed doyrllard by a 10 to 2O m

thj.ck layer ot lagoomal d.eposits co?erirg 56 % ot t:Ile

aubsurface area.
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APPLICAT■ ON OF X_RAY DIFFRACT■ ON T0
STυ″ェ T●L INIDERDIFFUSION IN THE RBエーKI

SOLID SOLUTION

Iesseen N. Obaid

ABSTBAC!

IlterdiffirBion in tbe BbI-trI solid solution ha6 beea etudied
ovet ,?lo1. |rhe Boltzna::n-llatalo uethod is ergloyed to compute

diffuBivltleg fron concentration vs. penetration curveg ueasured

- rith sectioDtag ard radioc"istallographic a:la1ysis. It i6 fould.

that tbe iDtertliffirsion coefficieDt is coacentretLon-depeudeat

iaepite of the fact that KI-RbI is a nearly ideal tberaodyoanj.c

sYste!!' -:! rNERoDuc[roN

I:l receat yeexs, the studies of aliffusion of oue eleneDt into
arother, eepecial).y of the sane group of periodic table, have '
becone iuporta.Dt due to advances in Eolid state d.evices in elect-

- rolics aad other applicati.ons.

In a previous rort, frl a 6olid Btete oy6tem, BbASUflfAsUI,

haB beeD etudied ia conaectLon sitb t,1t6rdiffualoD.

The f,f-Bbl haa beeD cbosen for a slnllar study because it i6
alEost a! ideal tberDodJmanlc ayeter a:rd also becauBe the lattlce
paraueters, ao, ale well knova (ao la equal to ?.*Ofl for Inrre

RbI, ard ?.065 l for pur6 Kf).

- 
t ttysi." d€paltEent, cotlege of Education, i1-ItusteD8iriyah

Ilaiverai$r, Bagbdaal - IRAq.
-- 

Al]fi[atanairiya.h Jouraal of Science, VoI. 4, No. 1 ('19?9).
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:
Tbe relation betueen tbe inteldiffusioa coefficieat (i) aad

tbe concentration (c) for Naf-KI has beeD etudLeal ty Eaget [6] :
where it shors a peak at c-O.55 which becones Eore proaou.aced as

the terperature iacreaeee.

In the case of KI-8bf, Bonlnrat f{ , U.". etudied tbe aane

phenonenon at four different teroperatures, the curveB wbicb tbey
bave obtained do not shor a regular behavious, ag ther€ a:re Eone

than one peak, aad the peaks ehow gone shift at differeat teupel-..
atures. Ibe irregular behavloua of tb-is Eubataace uakee it ,

intereEti.ng to exaEiae the relatioa at other teEperatureB i!, orriler.

to study tbe details of this relation ald try to fiud soue erpla- '
natioD to tbe factols prortuciag this irregularlty.

EXPERIttENTAL MDEOD

KI alxd RbI satt6 of high purity rere connelciauy obtaiaed
from I'lerck. Ore of these aalts l{as ta_ket1 ard p!e696d iDto a

cyliDdnicl1 pe1let of '16 m Ln dianeter, a"Ed tbe oth€r saLt
waa placed directly over tbe pellet in tbe saae natlir al'd

coupresaed. by a pressure of 5 Booe/cm2i rssultilg itr a uaifor{
eylindrical sanple of KI RbI Bo1id solution of 16 m ia dia-
neter ajod lO-1J w in leugth.

the cylindrical saDrple l,as heated in arl autoEatlc co[tlol1ed.
furoace at a terperature 5?5oC for a perj-od langiDg floE 50 brs
to lOB hrs. llbe constant teDperature of the fulo.ace ,aa
noDitered by Cr-Al tbermocouple of accuracy + IoC. Ia olaler
to eiDinise the thernal gladient effect of Interdif,fusioa, tb.:
cyliDdrical saDple l{as eacloaed. j_D' a Eeta1lLc bLock aad tbe

(a)
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:- sarple tenperature uaa recorted. by eaothe! Cr_A1 ther[ocouDle

, L! contact with the sauple.

Eigure 1 g-ives the theroal dLagrau of trI_RbI sarple.

After the tbe?Ea1 proceesiag of the eaupla, it was i@edLately
quencbed and the edges of the pe11et6 uere lolr.oded. otf in
order to eliui-aate tho sur:face difArsioD effecta. Ibla 6ecti@,a
prependicular to the dilectlon of dilfirsion yere cut rlth the
help ol ultranlcrotone 2O_rO Fnthict fird. the progleas o! the

- bife edge could be obeerveal rith a prcclsiott of 1 frrxrith the
heLp of nicloDetric screu of the trlctotoDs. ta6 require[eDts

- of the cqr8taLlograpbic aaalysie aeeded. eauple Bactio[a of
2O-rO 

^n 
thi.ck.

X-ray Ara1y6is of trIz BfI_z solid so1ufi,o|l

ghe Interdlfirssion of tbe earplea of AI BbI resuJ.ts ia tho
foruatio! of a conti-auoug solid solutioD. X_ray povder diffra_
ctouet6r hae been u6ed to follon the iateryeaetratloD by
detemiDiDg the colretltlatio! of each 1eJre!. C" f., ""d da2- X-ray8 of waveleagth ( )f,. f.f4o:f lo) have been used. to BtuEy
tbe pala!€ter6 iD th6 Eaq,Ie.

Sccrnn{Dg rate ot n (1/e per uilute) uaa used. to g.t [oa€
Brocis€ reanlt6. &porlDeatal valuee have boeD colrocted by
urilg tateraal staadard of gi or 11, ald wlth tho h61j, o!
ootrectloD charta colr6apoidilg to Cu Ll ravoleagth of
1.*ov x..

lfhe (aa,o; reflection h.ave beea choaea to deterniae th.e coacer_
. tration rrhlch paesee .fron a.r aagle € - 24.?Ao for 1lrrre BbI to

O = 25.860 for p.rre Kf.
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●

一

ヽ

一

Thermal diagram of KI  Rbl so■■d Solutio■ .

Me■ting point Of KI is 687° C A・・a llle■ ting point

of Rb■  i8 6ラう
°C.

Sigure 1.
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Qgartz hae been used as intennal standar.d (112) reflection at

a!a:rglee-25.O60

Aroother (2OO) reflection pagBes from e - j2.1}o to 12.r8o for
fure ZrO, = 1 and htf - O, uhen the 1Ol reftection Quartz uith

Q -'11.120 haa beeo taken. Ia tbie a!.alysi e atoaic coD.coDtratLoos

hare bee! d€terEi!€d rith an accuracy ot a.O1$
RESUI.,BS

Lattl.ce paraDetel:B obtained by the cr?staLlographic analysis
ot the trIz SbIr_, solid solubion are 6iven Ln table 1. [lee para-

roeter ao for pure f,I is equal to ?.065 3 .OOl Ao and for pure BbI

ie equal to ?.14O 3 .OOa 8 vrhere tbe comespoad.iag valuea obtaiDed.

by r,.@runtfzllare 7.064 A .OO15 to ead. ?.74?5 a .OO2 Ao reapecti-
vely. It is clear that our valuea are coD6i6tent with thoae plrev-

iously reported.

Flgure8 2 aDd , give tbe graphs of the para eters for f,,l, SbIr_,
solid solution.

Table 1. Paraneters (ao) and volume (V) of uuit cell

The faterdiffirsion of XIz B,bI.l_z Eolid solutlon hag beea

studied at a coD6tant terperature of 5?5oA for a period. varJring
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troD ,O hr! to 1O8 bou. Btgure 4 8iv.s tDo aEstrltnrti@ ol co!.

o€atlatioD i! Isotborlal dllfirsioa of EI-EbI golLd aolutL@.

tt.gure 5 givos the va1ue6 of p€lr6tlatloa f,ot dittereat coceot-

ratim according to BoltznaE-I{ataao rolati@. In the lidt ol .

exporiueDtal 6taor, Lt ls poaslble to app\r Boltsre!.lr a esauqF

troa, f+f

l-r/t-E'
t    which is constant For fixed concentration C and teコ pera…  T,

where X ls the penetration.  The reference p■ ane X 8 0, 18 the
‐   "●●tmo ■nterface" deFined by the condition,

lX dC80

The initia■  and b― d町  ●onditiOng ・ Te ren by

t=0,  C・ 1,fOr xン 0

and              C 8 0,            fOr   x くヽ 0

and for the va■ue8  X ● 上 ∝  ,  dx  8 0

The concentration of let● ●● ■nterFace has been found to be const・・lt.

CM 8 0め

'0二
0・ 01'   fOr Rbエ

Uith tbeB€ coodLtloDa t lt has beea posslble to uBe tb. graBbioal

Detbod of Boltzuaau- rataaof5) to obtala t!. rairo1l(!.lo!l
coerriciaate, ; . -l- (f,o I f - a"

ite have used th6 loag culve to coutnrto tbe val'ue of i vllL tDe '

scsuracy rLicb vatleB trot fl6 to 1fr6. Iable 2 8lv6t tbe IDt.F
,- diffirsloa Coeffloieat i at a ooagtaat tertll€aetur6 ot 5?5o C.
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Table 2, D Interdiffusion Coefficlent at ,?5oC

C    O.1

1nole of Rbエ

0.6  0.7  0.8  0。 90.2 0.う o.4 0.ラ

6.6  7.1  '.8  う。7  6.2  12.5  44.4  9。 1  7.2

D40~1°cm2/sec

DISCUSSION A],ID CONCTJUS IONS

Figure 6 gives the relatj,on betweetl cotrcentration of RbI and

Interdiffrrsion Coeffi.cieDt i for RbI-NI aolid solution at tb.e -

constant tenperature 575oC. 'rJe obae?ve that the Interd.iffusion
coefficient depends upon the concentration, and it reacbes a nax-

iuurn at a certain concentration value.

Further, when we coEpare tbe Eigules 2 and 6 we find that
L.Je position of the maxiunrn in i = f (z) correspoDds to the ninimrn
position in tbe cruve tor T - f (z). Fhus we find that our lesul-ts
follow the same pattern as that of Louis Bonpunt and Tvette Uaget ffl,

The only factor whj-ch ie consj-dered iD. the present work is
the tberuodyDamic factor Q for tbe form of the curve i 1"1. Otfrer'

factors! 6uch as: the radi.ation factor relative to solid solutioa
honogenious D.* s(") ,::a ltr 

o' (") and the electric potential of
the diffusion, Eust be thoroughly investigated in order to find a

complete expla-nation to the conplex behaviour of the iDteldiffusioD
coefficieDt of this solid eolutioD under different cooditions.

年
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Figure 6. Curve of interdiffr.rion coellicient ond concen -
tration of sOlid so!ution Kl_Rbi
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■ D3■ r MODEL OF EADRONS BEYOND TEE

NARROW WIDTE APPROX■ MAT■ON

i A.f,. Baeaiouay"

aBstaacI
A dua]-Dode1 of hadrorls fur the torE of lafiutte aerieE of

Yeaeziano-tJpe aaplitude 1E L!troduc66. Begge aalmptotic beha-
' viour ls obtaiaed iadepeadaat of the usual asEuuptio! of

streight-ltre traJectolle8. Ihe pos8ibility of iDcreasiag total
lscattering crogs-sectLoD' witb the eael$r aad the behaviou! of

j. dEl b the diffractioa :regioa arc discuss66.
v..- d t

II{TAODI'CTION

t
llbe dual-lesonstce lodel haB succeeded ia giwing explea-

sl@'s to! the ecatteriag aElrlituate ia a coasietart Eathe[atical
Bch€lo Lll . Eovever, it 18 based oD a leal Bcatteriag ratltx
rith poles oa th. real a:da correepoailing to lafiaitely-Dalrow
loaoDeDces, o! equlTaleEtLy sttaight-liae Begge traJoctories.
llhLs asanrytloo, rhicb, is fuadaEeatal for the derivetioD of tbe
asyrlrtotio Begge bchawiour, glve3 riBe to a!, iaterDaL lacooais-
taacy ol the uodeI, Biaoe the lesoaaDt state Eust have a fiEite
llf€tfue correBl,@dlDg to aolr-zero yidth. Ia order to take iDto

- accouat the oxistaaco of reaoDa:lt gtateB yith fiaite lifetine,
ue !ru6t alrop tho assuutr tion of Btraigbt-liae traJectoltea, f2l ,

I r] . Eo coratnrct aa araplltude rhicb satlefies urltaritJr, xe

iDtroduce hers a! Laflal,te aeriea, oach tero ot yhich i6 of
VeaezLaro-tJDe rElrlitude.

Depn,tコent of Physics, Co■ ■ege oF Science, ■1-Hustansiriyah

University, 3aghdad―  nAQ.

■■‐hatan3■ rly●h Jo―a■ of Scien● o, Vo■. 4, Io. 1 (1979).
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SCATTERING ■MPLITUDE                     C

The (s,t) SCattering aコ plitude fO, 8pin■ ess p・
Tticle3

which sati3fieS the congtraintS3                                    
‐

crossiag syuetrY A(B't) - A(t'6)

A(e,t) ie a super?ositioa of tetoa of Yetroziano-tyl'e

caD[ot be uliquely detsrDiDed. A si PIe ropreaGDt a-

tion of the alplituals satiBftriag tbese requireEeDtg

■8:
1 lm

１

　

　

２

l'a'o -

l,Ibere (s), (t) sre Begge tlaiectories' aDd

ard a ele coastaDts.

rhe anplitude (r) caa be alao Yritten iD iltegtal foru'

In facL ' I _dc)_t +, -((s)-l+rn _ I rll

a(s,t) =7.-.1i"*'-'"('-r) 
-' 

:.h (+lt+l t*
= 1il"j:t..t,{.,- *r""-' 

"t{ 
-*i'' J1 vr,er (ft 

X [?i 1 3 )
o

A(s,t)‐λたII:J」:)・
1)rt―・‐tS'+nり _は

)(1許ヌーーu〕
CS)―■tり。■+m)■ lm!

= 
j'"aC.((r),-4(s)) F(-d(t),-((!r-((t), +) --'-'(2)

rbere F (- 4(t l, - 4(s) - (t) , + ) is tbe confluent

Dsrp€rgeonetric firnction and B(- a(t), - *(s;) i.u the E\rlert B

filD.ctio]1.

rhe itltegral representatioD (2) defines tbe eEplitude

A(srt) as aralytic fuactioD of t fo! fixed real s regula!

for Be ( (t)
ADeltrtic continuation of the coDfluent hJrpel8eometric fir:lctioa

a-Ird Eulerre firllction defiae e.a anplitude t which bas the aame

singularities ag ((t), togetber witb eiuple poles vbea 0((t)

iB i[teger. l!b.e aane behavious i6 obtaiDed iD tbe s-p1aae for
fixed real t.

　́

ヽ
　

　

・
　

¨



_1 11_1 .

; REGGE ASIUPTOTIC BffiAVIOUS

Alothe, fi]nction closely related to tbe confluent by!e-
' rgeonetric firaction is U (arcrz) defined. by tbe lntegFal:

.0

u (a,gr)= 
fo, ie"* t'. ( r* r,lt-"-t tr1 ------ (e)

ft has a left cut in the Z-pla"ne, and the as;rnptotic bebeviour

lJ (arcrz) tvZ-a as lzl + a -'---' (3)

Using the relatioa (4):

j F(-*ru,-o((s)-cr(t), T) = ftffi1"t*-t:tt'' . s-h. u (_d(t), _d (s)_ <1t; , !:_"r 1 + Lffff,ffu eT
' 

eiend(5' u (-d(sl r-d(s)-d(t, , *: )

where 1=tt if l* qs-t) )"o' ------(5)

aad fixing t by a real negative value ' tben the aslrDptotic

bebaviou of tbe anplitude wben S+ iL -+ co is

ft (s,t) zr,. )' 
"t'" 

p (- a(t)) (*)*to)

十λ era r t―∝(6)) (書

'こ

5`)

- Sirilarly the (u't) arnplitude ha6 tbe fo[owiog asJmptotic

behaviour:

,q,(u,t)a-x i/'r t- *(u) (:i('l ) 
"u/"t' 

(-*q!) (=)^(")

Tbe fuU arplitude ie then:

A -- A(s, t) + A(u,r) Ji.-r1 et/" f, (-a(t;; Q,* .L*t(t';

- G)"t*'* I et/" r (-(,,r) (€)o(' ------'(r)
, where at fixed t and S ->o A(sru) -> o-

C)
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l{e ootice that the first tern is tbe Regge asynptotic lJcha- :

vj-our, where the trajectory Ol.(t) is not essentially a straight
:

1ine.

Assunias that rxo d(s) << lRe ((5)l as S -+ "o we get

lh A―
 デモ≒11)戸

ti)∝輝λξ
/a lm・ a6,(書 )Rc∝

6,

[「 じReより)hi― F′←Re仄 6)']
Using the optica■  theorem, the tOtal scattering cross― sectio■

■S:                       決〔リー1  ::ノalm atS)(=)Re供じリ

町‐キ lmハ～下t千蒸可,(=)十
λ

[P(― Re薇
6"in=― P′ (― Re決6')1 ´ ヽ ― ― ‐ ‐ ‐

(1'

If xe a36une poEeroa - excbs.age i.e. O((o) - 1, then tbe fi!8t

teru glvee coDatalt cross-section, uhile the contributiotr of tbe

second tern depeDds ott the bebaviour of ia ct.(e) and ac o((S)

If h O((s)+ o as 6 + oO ' theo the second tern varrishea t

ald the total croas-Bection ts coDsta[t. Eowever if 161 o( (s)

teads to a positive coastalt, the total cross-sectio! will

increase agaiD Ltith the iacrease of eDergy ' i."' E wi].l bsve

a lllinilluIIl, a Fact whiCh iS e=perilnenta■ ■y seen for pp― reaction

[ラ]
DIFFRACT101i REC■ON

Another itnportant result of the model iS that it a■ s0

exp■ 9・ ns the behaViOus of 」壼三」t in the diffraction reg■ on 161.
t=0:

ξ
t/a(=)2∝ (り ~2

，
い
ヽ

へ^ヽ
、ヽ　ヽ
　し

In fact, in the DeiShboul'hood of

押～与い「～申)L_
――――――(9り、= t雫 )t三。(よ

tl
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vrb.exe the exponential slope b = 2

positive pxovid.ed that ") O. 
a

As seen the diffractioa peak shrinks with the increase of S.

Ifo((0),oi.e. the case of pomeron-exchaDge, then b as erper-
inents show wil,l be iDdependant of s. tr'or aluost all reactions

the exponential slope b.,J5 - fo (Gevic)-2 ard beace the para-

meter a^/ o.2-O.4 (Gevic) 2.

. 
RESONANCES

the scattering anplitude A (s,t) bas sirple poles wben

ol(s1 = ^ whe:e n is a positive integer. Tbe residue at
the pole S - Srn is giveD bJr:

h+l

R = 
(-l r' (-*G)) . 5 (_n. _n_dttl 'L _ 1)nl F Gh-{(t)) a 4'

= i (]) n ($r)*";'*,) (: _ +f _____-.Qo)z.- \r/ f (C(t)) \a a,t

rf d(t) = C((o) . ekl when t ( o i.e. the trajectory
is assuned to be }inear oDly for negative values of t, then the

residue is a polynonial of degree n comesponding to resoDalt
states of spin J -( n.

+2`′o)ln=   is

・
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DIEIXCTRIC PBOPBIIBS OI soME oE',s AB I,or.I

EBEQUXT{CI &EGION
t*

8.8.1{. El-Sabeh ' E.N. Abd-El-Nour ' A.S.J. Al--Ani '
and !.A. Al-Dhalrir

ABSTBACf

tbe di.electric coastant €/ aad dierectric ross e" bru"

bee! Eeasured for some tlDes of oils at different frequencies

raltrgiEg frou 70 Ez up to 10' z, at tenperatures fron 2OoC

to 8OoC. 8be absor?tioD region obtaiaed is attributed to the

surface cha-EBea of the itrterfaces of dielectric (llaxweIl-

vagner effect). the effect of GulfiE on the d.i-electric

properties of the saEpIeB are atudied.

EXPEBIlltrI!A!

lrhe oil BarpleB u-aater test are eitbe! raw uaterialg or

productB rbich a.3e obtaiaed froB a petroleuu refine4r, ftl .

Tbe raw naterlalE, diesel o11, gas o11 and kel'o6eDe are

extlacted frou crude oil directly by flactional distillatiolr
at diffelent boiling ra!.geB. llhe product sar,IpLea ' k€roseDe

ald a.t.N. (speciaL fual for aeroplaaes) are obtained by

bydrogclatio!1 of kexosene lar with hydrogsD uxder certain

coDditloas of teEperature a,lxd pressure in the pre6ence of

cateLyst. TILiB process is ueed naialy to leduce Eulfur

coupou-ads aad Delcaptale in tbe distillatee' wbele this
reductj.oa iB pleferrtle iE sone usea of oi1s.

・へ
　
）
・

Nou at the Departaeat of PbJrBics, College of Scietrce,
Al-ltuBtaimiriyatr Utdver8ltJr, Bagbdad - IRAq.
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The neasurenentB of dielectxic cotr8ta-Dt € aad dielectric
"

loss € are carried out at frequeD.cies ra-aBiDB fron 70 Hz up to

tO9 Ez usiag a Iow frequency dekaneter (l,v[",,i, ttrpe DEO5) of the

of the Schering bridge ttrpe.

The D-c conductivi.ty of the sample6 are measured using

Eultirange anneter (puwe) and E.H.[. power supply unit (Philip

Haris I,t!.). The accuracy of tbe neasureEetrts auoullt s to $,.
Tbe tetrperature is controLled by using uLtra tberuostat.

RESIIIJTS AND DISCUSSION

Tbe data obtained for the dielectric loss €" versrs 1og

frequency fo! the differeDt sampLes at three Beasured teEperature

2Oo, 5oo and Sooc are sbown i:r tr,ie. (1). ft is found that at this

ranga of frequeDcy, diesel oiI shou! the hiSbest loss wbj-le kerosene

(product) shows the l-or^rest Ioss. Ihis Eear.s tbat the diel,ectric

loss iucreases with the increase of sul,fur content in tbe saEple.

This is riDilar to that fourd in the case of natural ruuter f2] '
the saErples eontaining more sulfur (natural rubber for 6u1f r
Yulca-nizer) ehow Ligher losse s.

tbe increaee in €'/ at tbe lov frequency xegion uj.tb tbe

increase of sulfur coDtent neJr be due to eitbes th€ !1axuel1 'r agD.e!

effect or the direct cuxreDt conductivity or botb. The general

aspects of liaxveU-i,Iagr:.er ef f ect rere evaluated by tJagner f 7]
This effect wi-lL not no}Imlly appear ia homogenous liquid systeEs'

but due to an a-c curletrt wbicb is iD phase r,Jith the applied

potentj,al. Thie current resulta fron the differencea j-n tb.e

conductivities and dj.electlic constaBtg of the subEta-acee couposir.g

tbe oil naterials. A nuEber of Maxlrell-i'IaE!.er systeea bave beea

evaluated L+,:l Corrections fo! conductiv-ity have been nade

accordi.ng to the equatio" f d 
: ., _ _-q_! corrected - t observed - f
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13 thc '
rbcrG II 13 tbe spGciiic colrductivity i! osu' aDd f

trequeacy i! Bz. tr is Daaulcd ty i! a - c bridge to avold

polalialtio!, it i8 tord thlt tbcle ia approxiultcly !o cbalS€

l,! tLia coDductivity vitb frtqucDcy [?l fa caaa of the rro

ratsrialgr 8aa oil aad LelolcDei alld also tha ploduct netcriala'

LsroaeDe 8.!d A.I.tr.t it i8 for8d that tbe Yaluea of tf at dlffe-
rent telpcratures 2oo, 5oo lDd Sooc ale rsrgilg froa 29 x 1o-5

at 2ooc to 5 x rc-5 at SooC esu. Thc d - c lossos ars calculatad

at the diffsrrut frequeaciea a.Dd fou.Dd to b€ vsr? aDall vblcb

caa be leglected rheD cotpaled Yith the val.uea ol €'lO""r-.O.

lor diessl otI, the spocific colductivitJr valuea at 2Oo, \_
5oo .!d &oc .tr leaEuloe aDd tould to be ralBing fro! 1.25 x -

1o-t at iljoc to 2,?, , to-) at Sooc csu. lhete valurs a!. biGDar

thsD that of tbc other salplcs. The d - c loases at tLc diltcralt
lrequeDcles ala a.l.to cal,culated a.Dd lou.ad to bs var? rlr11 bJr

.,
colparl,l8 rith e ob..rrod.

So. fo! 811 t stqat ratGrhls' ttr3 abao4)t{o curt a rt tha

Lou trGquslclas atc attrittutsd to }l8rvell-UagDar cllcat td1cL

ilcralaGa yith ths lnc!a!!a of sullur colltoot iB tha st4)h.

It l! .1Bo ace! th.t aa tba tsrpctatute ,.acraasoB fror 2Oo

to 8OoO, tb€ diehctdc loas also bcrsaaG6 rLlob lttrr b. ahr. to

tha ilcrees€ in colduottvlttrr.

trlo! ti8. (1), it li sl.so tolrllal tDat tbG di6]..cdo 1o3. ot
A.|!.8. ts lGlativ.lJ hiSb r!.! colDltcd ritb tbrt o.f t to3o.
(product) rhlch bas tha slrG su1lur coBtrat. Ett rrJr latar to
hiahcr coductivlf, ol l.l!.f.' a$lfictsLly do!. to t u!.d loa

aetoplanog.

lbG dielectllo coqstut €l' o, tlrc xboI. ratcrhla .ac

―

●●●●ured at the sa■ e te口perature range.  ■8 8hOm f,o●  the Tab■ o

be■ o口 ,the die■ octric cclngtant Fo,the te8ted● aterta■●●●●●pt   ミし
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constant at the Deagured frequency ralge f8f
oiI, it is fouad tbat at lore! frequenciea, tbe dlelectric

Iable shorLag the dtelectlic conata3.t €iat 2Oo, FOo aad gOoC
for tbc oi1 sarqrlee rritb aulfur conteat.

Ior diesel

O11 8aq>1e
Su■fur
content
郵

zooc C′ at:

,0° C
80°C

‐

Diceel oll (ray)

Gae otL (rar)
f,eroseac (rar)
treroaen€ (product)

A.E.f,. (Product)

4.2800

1.0000

0.2う40

0.0190

0.0197

2.1,ぅ

2.098

2.074

2.076

2.118

2.0,8

2.04ぅ

2.047

2.078

2.020

2.002

2.002

coaata!.t iacreaaes uitb the increase of teEperature riieh lg
opposlte te p€ratule trorld. Ihis tylre of behaviou! happans uhen

tbe traDscoaductarce is iupeded due to llaru€L1-i'IagBe! interfaclal
polarlsatio! [ 91 lbe variatiou of tbe dielectric coEstatt

rlth floqueacy at dlffeleat te pelatures ere ehorrl in fie. (2).
giace th. dLeloctric coaatalt of Eulfur is ,.8 ftO]l whicb Is
relatlvelJ hlgD yl tb regpect to that of oi1 6snpleg, aor it iB

tound that €/ of the oil sa[plee iacreasea x1tb tbe ircreaEe of

$rlfi,r content.

Ubeu tbs itielectric conatalt €/ for the ubole Dateriala

c:rcopt dioael o11 (vbere €/Le not eoostaDt ove? the Deasured

ralgG ot frequeacy) are plotted against sulfur ooateD.t in tbe

aaLple aa sLor'tr 1! flg. (r), a llEear ]lelatioD is obtah€d. Tbe

lelatioa belpB ln eltiuatiag the Bulfur coat€at ia the oil saulLes

uhich harriag coasta.ut dielectric value over tbs low frequency
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Irig. (2) Tbe dielectri.c coastant versus Log tr' for diesel
OiI at differeDt temPeratures. Sare Dotatioas as

I'ie. (1) .

Sutphur Content , gm.oh

!ig. (r) The dielectric coDstant veraus sul'fur content iD

the oil saDrples at different teBperaturea" Saue

notatioos as rie. (t).
・一
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' So, it ie concluded that the sulfur conteat irl the sauple

may j-ncrease both the dielectric constaJxt al1d dielectric Ioss.

3y applying several kilovoLts on tbe oil sampJ-es, the bxeak

doura. voltage la obtained. At tbat voltage, the oil material

coBpletely losses its iDsulating properties. It is initiated
by soue action of electrons or ions and ter[iDates ia the forn-
atlon of bigbly coEductive path through tbe dielectric L11]
It i.s also found that tbe break down voltage decreases witb lbe

] iocr"""e of tempexature. !ig. (4) shows tbe vaxiation of current

- I with tbe applied voltage V with the formation of break doun

voltage at 4ifferent tenperatures for gas oil (rav).
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3fB. (4) Tbe curre,lt I vetaus tbe appllett voltage v for gas

oil at differ€nt teuperaturea. Sar0e aotatioas as

rig。 (1)。

/1・ r′
‐`
1

Kilovolts

/
′
|

171′

r｀

 `F ″ IJ



3

年

ヽ

一

　ヽ

一́

ヽ

ヽ
　
　
　
一
　
・

ー

6‐  V  l‐  _
‐

            _  ガ   ('



-123-

ReFerences

´
   (4)    Dora ReFinery, Baghdad― ■raq (1978)。

(2)   F.F. IIn..a nnd AoM. Ghoneim; Zeit. fOr Physik.
Chenie, 24ラーう08 (1970)。

(ぅ )   KoWo Wagner: Archo E■ oktrochln 2  う71 (1944).

(4)    B.V. HanOn: Aust. 」. Phy8. 6  う04 (49うう)。

_  (ぅ )   L.K.H. V・・l Beek; Archs. Sci. Geneve, Bu■
■ Col■ Ogu●

Aコpere 229 (1962).

(6)    」.B. Hagted ond S.HoM. E■ ―Sabeh; Trnnso F,Tado Soc.
-           100う (19'2)。

(7)    S・ HoM・ E■―Sabeh; PLySiCS ■etter8 66, (1966).

(8)    P. Debye; Po■・ ' Mo■ eke■n, Leipzig (1929)。

(9)    A. Von Hippe■ ; D.B. Kno■■ and W.Bo West Pha■ ;

」。 Che■ . PAys. ヌ  1ぅ4 (1971)。

(lo)    3. Tareev; Ph7SiCS of die■ ectric nateria■s, Moscou,

Phr Pub■ ishers. (497う )。

1 (14)    A.R.Von gippe■ : Die■ectric ・ nd wave, New York, 」ohn

_｀
｀
               Wi■ ey and Sons  (19,9)。

‐

・
　

，
　ヽ

一

・



胆
脚 剛

1ヽVl.ol.AJ● `l Jl` `興 1

-じり1-・l■-1っμ」lL申l_rり l萬F

・コ一　́
）　）
一

■
　
　
　
　
´

″

ノメ |■

ノメ |_F,一 ご口l■P,`´ρが割|
タメ lメルールしり■し,コ |

♂型 ●中

rマ ,,あし」メリ臓 砕 13,,ょ J■函1輌|よ しル ■■り ♂ じ'c=
― 」っLよ

■に卜・‐っ,ょ L■ よ くゞ夕,lj≦Ⅵ副Ч
`メ
b■メ1劉|しヽ「議

」メl rl■≦'Lふ
J,リン●レ,(´リリ)Jメ|「lJ● こ」10野 と■

(よ f-1)‐ 。rゝr
●じj"よ う/Vl■』′よlr力 ｀`‖るo′“′れ出 =~・り'「メリ「

鮨

もJl″ よ cメリこりし■く,r,いつ″し'Jヵ

“

J,■ J`しЧ J5,♂IJ`り10,●
"り
哺 マルЧ JJ■1許

呼 りし ,D″

J国 ら,″「 “
1由 Ⅵ‐りご,ご J,Jし rり|り13●●メl`し ljメデ

」  
ふ

.ユニ 3,,ょ ,い1●r♂,チ■■■lⅢ ]″メ″ ぼ′μ l」 j嘔

“
Lll`ご口l`iメIJル

`ニユlt´とJ`― "」
ユ■。11“。●ビ1`ヽ■lン

ヽ

　

　

　

Ｖ

　

ヤ

ヽ

V



・

＾

一
　

´

・

、ヽvヽ 01メタ 、 。口l〔 ふゝ

．ヽ
　

　

ヽ

一
　

一
　

■

lrlof : rlr tr rlJ40L-J elb


