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Aطstract
' ٢

The stoichGetجy and stقbد Lty of. te cplees farne' beteen
CotII) crC(III) and nitrllotrLaretic acid {MIA) wعre 'srectrophdtج-
metr1cally iلestlgate. THe celatlon af the hyrolysa state of.
C(III) th ب1 MIA was als stdاe. THe HhavicIr of C(II)-mmgLex o
iعradia4هt wlth cbalt-6 ]-rays was foLLcm spctrchtaretrically.

1ntrcucton: «

The 1teractlon betEen seeral plyannlyartryl1c acLغs an
cbalt icns was erterslwely stune. TH airxolycarxryrllc a4غ d,
n1trLlotr1aGtlc acld, NTA, was shw to for fairly stable cwlees
with divaLent ana ervalentا clt ,orklee' +±.علا4 the
stdy was carrهi It anly ptent1aretricallyan w1&n crtain aueH­
trata ranwge of both the acid 'aii the htal ids. T present wrk  iك
crucerrd w1th thE study of t 1nteractlonbeten clt anدd'NIA
sprtrcphuotaetrlcally usn d fferentل dnceritratla ranges. Raiolyكذ 
of the fome eيimlar'CiII)-IA alex asب caغrie ،ont usln C60

. [-rays. Acarn to .the iesulفt otain, a radtفlytie mechaNs'ws
suيgeste. Sd stuy my b usefl hا tغ eةت luجtoh df NIA ade كة
cmntamaNat1n aent 4n case of radoactlwe cbalt a tamnatlonم af the
evlrceEnt.

Eيrutl:
2+AL1 ht chaclsع uكe wre .A Rم .gaer entsي C .pa lexesد wre pr-

pare H mixلn the prcr amomnt of Cl.6h,0 .soltion wth that of

- ي Lت ]
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th salu salt of the aclD. CotIII)-eelates wre prepare fra C(II)­

 يي،ز.ج تلإخ ياسني و »ه يسعهم م، ممه ممعنه ه معه

TNe delatlan of the hyrolyeed state o£ CotII) wLth NIA was carr1ad
ot by preparذn a seres 6f 4 '- yص لا eolutlas of olنt dloride
adjuste at id ferentتع p walues anD age far varloتs tme prLas, folce
by da ofلtحد htع eual wlues af 1,6x LoMNTA slut4cn, a;uste at
ht saeع pH value. Cptcal darslties were masured a قة furrtLa 'of r! an
stanrg tالe.

Spctrcrphptcretr1c meAsurecents wre carried qt on Veh Carl Zeiss
JenA, Spr U=is spectrohotareter, usin l an qartz ells. prl­
adjusbents were due usLng T, IRB pl-meter wnlth a crblne glass-
caلبrel electree.

Irradiatiars were carrie ot a 2 ml saqles of mxture of
e at a doseص raa1atlcn sج"cف م i٨ عo-3د٤ :a 1 ير مرc3 مج4

rat1ع عه1.66 بر o" rad. hmLn. Tte daee rate was determne wLth the Frlckes
ferToبs .oseterت THe rad1olytic yields were deterne spctcrxoto
metr1عaly the ما U regian.

REsults and Dlscsslon;

th ء MTA2+3+ ترA.CElatلoo٤eachofCoarC.==: 2Tne+3+ و د، 1nterecعit keuصen Co' anCo' , wلأ th MIA was stu1e! srectrc
· ٠ 56 7phtaetrically y ط the cntius wariatio,'' mle rato' an slc

fom ك that mxtures of NTA w1th either cbalt 1aك ethas. Tt wء "atoء 
c Beer's La an absorb nد the ultralolet as well in كد the rlsible
relons. Hcmewer, thwe eamnlnaton of th srtra 1n the vsالble relo
1s restr1cte cnly to aurentrateه sltlars because th mlar  طدtprم
ccefficLent melatvely و1 . lع An obos shft 1n wawe lerth d toع
cmplexatالon ccyld H cerwe. 'mhee reك ults are lهاs in table l.
CotIT)-A mxtures havin different mعL rat1a edb1t  tمa rpط
maxلma at 2= 22 and 523 mm betصen p 4.5 an 7.5, wtle Cادددان 
c lexesد shr absorptian mxنm aksج at، D=25, 4o and 540 m

Hetn pI 7.5an65.9.0ف 
Applyng the 'antns varlatLan rthc" an 1ts mf1catm,
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the results 1nLcate that the sيah of a respctive cتrve depns, withn
crtaLn mncentratia rarge, cn the toاal cmncntraticn Of CtII)-NRA. Far

· -3a ttal cancentraticn of 0.5xlo M, the representatLon crTe has  صتا
mxذm at mle fract1ans 0.5 an 0.66 correspdn to l:l and2:l cmplees,
resgct1wely. At higher ccntraticn, the rweت hs a mxلmm crrespdr
t l:lص ctlex. ThLs was cnfLm Hy the reslts obtained Hy the mole
raلt o and the slar rat1o mths. G1da Hy these results, the ' لأح

g٦n .)بر' ccentrata solutlans Led لا4) vsت glexes wre stuه 
calolatصu af the stabllty cstants of btH c "c صبح eذaكصt 

wعre carre ot using ،Jo's epaا ms.' walues ء6 عء cf l Kع are l0.8 ± 0.l
and 14.6± 0.2, respt4wely.

B.

THe celatim of th hyrolysed state was carrla ont as a functiص 
of ph and starLng tLme. TTe data obtaird are presente in Fذ .#. It ws
observe that an adjustng te p of c" oLt1aت at 7, 8,9 an L,
a blue prerpltate of CtC) .fored كi و For all tire intervals, the
preciplLate fared at p7ا and dissolwe تيح8 cmnpletely an 1nstantanتsly
1n MTA giving clear plnk and brn soluكصit , respctiwely. At p9 an 10,
partLal solubility crs. Far sud samples separatLon of the precLpltates

.carried ot Hy cntrifuata drectly kfore rerdin the sRctraكب 
It is to L nted that, all the sرectra ehibit maxima aطsorpticn atA= 54 m.
Cgared w±th the qtlcal density-p curve for fresh sclut1on mixtre of

rkableد a re,نمtوحذ vclua that at 48 Hurs a9٤ هt cld b,MEAح4" #ي 
decrease nذ aptiaal denslty cre at the p rarge fran 3 t7ص , after
whch an increase started ar. teacha a mxmam walue at pl= 8.5, then a sharp
decrease ccoure at p . ثل9 Te general dcreجكe in the optical dersity
cld He ae to the farmatian of CotII) hyralde, hene LaerLr the
.extent of chelata wlth HIA. Hceer, q 1ncreasln the p frum 7 t8.5ص ,
the srwe ن Lnrease 1n the cptlcal dens1ty my He attribta t theص

mLu t giveتلحلح a1r inع idatio af C{II) with the orygc of thه 
CtIII). THese latter sgcles wrld then 1nteract withNT fomirY C(III)-NTA
cHelate, as imlcatel by the maxlmm absrptLon at A= 54o mwaN at a relatlwely

e fcr cne, t and theي Rs aع valu. 0 tH other han, the slutiع igHلا 
weks hs aص ganeral aR gradal 1ncreAكe n the cptial dersity as a funtm
of p am reade a mxim walue at 7.5. THLs my b eplaina an the basis,
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thAt as the precipitAte, CtII)-hyrade 1s more aged, the puss of
aidatio of Co(II) to Co(III) becrre mre likely. Aord1nly, the p
at whLc the maximn absorbanc cours 1s shifte to lr ralu75)ع )
than the case o٤ 48 Hurs-age tre. Fra figure l,1t 1s ovrcs tat
rearly a omstant wlue of optical density was obtaذr arh ,ح ملا ح ,se± ت
for the pH values 4, 5 a6. Tis ranwe الح 1s character1stic, as re
prte preiously, for the sطضt iLiEy cك Co(II)-mN cnglex. ArdLrly,
1t 1s sugpse that thw caplete a1daton c٤ C(IT) ta Co!±II) crs
beynDd this pH rarre. THe decrease l ±he otical densit at hgiev pl
vals { n ر8.5 ذ the case Df 48 Hcurs aN' 7.5 in the otHer caعes) may
be due to th£ incplte solubilIzatim of the precipitate mniice قت
befGre. For the hyErolyse state aged fur 4 weks, a slight d creaseع 1n
the cgtical denslty, at pH values, thn that aye thure weks cl be
sh»n nذ .ig ؟ l. This wuld mean that a ths precipltate is ag lr=r,

٠sar ،٠- و of the hdroxid may chrre to plTiclar hydrolysed 5tق t,
which ay bsrbت at adifferet wave lerrhts thus caus ths bserveت
decreدحe i the 0.D.

٠٠2+ rata عد sلاد uton aiلt c. s لاs لاyبo لاقجع 'ge م٤ -RA ccPleذح ةCTU5:sع nv،د س«د 

 ر ;ngنtAiar-et؟
2+ ٠٠The 1rrAriatlon was rade on {Ce -!IA} ,,i. rturت at d!fferrt pF

walues, namely 4.5 aNd 7.5. Plots of tie ortical ersity versus ti= dcsa
absorLed tor mitures of diff=rant rRlجa ratios aا ti= to =nsidsr دت pl

values are shn ، ذFigr2 حذ

Accrdin to the erirعrtal rEwts, it oتu d b pstlatl that
at pH4.5 decition of the qmlA aurru, wlج a:. 7.5 d-
cgs1to of the clex cccrred, wale at r 7.5 oidation ,وذع2
of the relate apars to b ht prlleج procss tAذل nا plac.

The follذب ng mech .una aن for bth cegradatim nد cxidation iك sueste,
whidh مد11 1s alصi entiع to that disoussad Kfare faY other aalt dwelates. 0

As the radlolyss is carrie ot 1n aere solutios, the re-يvni 
species H nة e, will react with asen t g1veم H,0 am , و0 resgectway.  ذ4 تدم

a4. =

H + ,= و0

anv e +0,= o,وح. 
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The t radlcaLsص H0 ar reart و0 wth each other sتae مز slut1ك 
;follcsكح 

K, + , ه -O, + d+يي و0رط 

Mny pbLshe ve {رر«ب ط,5 جغ reprte that the amnmcartylic
ac1ds wre easily attacka via the C radical, leadيn1 to tHe abstractLmn
of a hren atm fran the carbo attach to the carylic 'grtp.
Accrdlnly, the follب in reaction my take place:

c "Hrpم + d = cerm
(2)

+ Fر o

2+ -were Co-'RtتH@ represents the C(II)-NEA cmple.
Ln preseru df oryge, the specLs (I) may ad as د0 folعl :

cم #'wm- +0 و cح 'H«o,)a
(1I)

hT cxygenatedج inعt mlate (IL) L ardعstab 1ع shld stab1llze itself
thrcHgh tHe follcing reactian?

&wa«,)a- + H,o c4'ta + c0 + 0 + o,
14THe llطratd foraidhyda v=s detata anvd dterine eيrimertally,

±ts G valجu was fom .b0.5+0.1 د ما £or the l:l (Ca(II)-NDA) delate,
th G v3la wهa d=tamunda fr the slc'of the stralght lin 0.D.-se
relaمذt nكhy (EI2و. ). It found ةaت tb el to 3.554 0.2.

Aاع r the تصذن ا bve ة mechans, the radiolytic deيraatio of CoULI)-
NIA cmlex ٦y b cnly عتة to the C raعذa l. na thusت @(2r) shrld be
l tعe vaيuخ t . م6 بيح Aعtually, the eيrذretal valuتe 1s mr higkr than
that af C radicAl. Hm sن old be intempreta as bng due to oxidation
of the crple v1a H0, accarzying Lts deيradatian. Tn suxh a cas=, the
oطsere G walue hldك H eivalent to tke su of 6 ._ بي له م@ "h4ch
1s .g fLfiLleلtع 2

2. OidatLa of the amLe:

Th reatLon beteen H , ر0 و as an oxiDizlrg agيent, an C(II)-I
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chelate durin radiolysis, sGcially nذ rutral an alkalin rma, hve
to b csidere. As a result, the divalent cobalt chelate is ccn%erta
the crrespndln tervalent cطalt qe acarding to

cح aa, + H,0, = wta + 0+ ok

It was fod that oxdatio vares 1reArly with tH dse absore, THe
G value of the farma Co{III) fran th 1;l Co{II)-Cagle ws deterنn
fran the orrespيnذ crve. It was fcنmd to b epal to l.6 3 0.l.
S1lar results were cbtaine ur th radolysls of other cAlt
chela1وم ,م. e. ،a 0
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T:0211ذ 

Vri4ya relنu es fr t!le Eolar e:tirctio» c٥efficieut, ,
et rferent ت ,ي« for ,(II) ت5 /TA and tha Corp

Xة٠ 
1e٦(Go(II)-3TA)

Species

0o(II)

115٨

Co(±I)-!A
(1:1)

6 عدد 6 pFH-  لا هه )هه(-2 لا-terval صذ

20, 50o 25, 5

28 o35.5 دء

22 and 3 4٠5-7٠51٠9 :10 ,
523 4٥

٢ •

c٥(I٦1)  و22٩6٦٣٠
 لا٠ و'ة س

2٦.5 ٠1٨٠٦

a{T2I\-NTA
 د±}1)

٥و م ي
€- م ومه

&an٠ د! 54 ن ان و» لا

' آمة. -و مي

125

،2x 10٠٦
 لا

7.5 -9

 د
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 «aعageeج

a + دحسسد يعسمتددرددحيييعمتيه

،



 لا]

 ،ن•.• د

 ر

 ت
 ه

1.0٥

090

0.60

0.70

0.60

a50

0.40

0.30

0.20

0.1o

0.٥0
60 75 90w166٧1

DOSE ABSCRBED { rad/ min)

Fi¢. a و)ثلإaح3) radiation inducea degmadation of l:2,

1:2, l:3 end 2:4 Co(II)-NTA aixtures at

pH 4.5 at 2 . ب205 هد

 .مع


