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AB3TRACT

The interaction between .triethylenetetrAaainehexaacetic

aci٩ {THA) And tetra and hexavalent uraniuD 1s ihvest1gated,

Evinence 1s Eivcn or ؟ the formation of a stable and soluble 1:1

tetravalent uraniu chelate. Au insoluble 2l chelate betveen

wranyl i0ns 5rd TTHA 15 forTed betxeen pH 2 and 4. Al6o tw5 s ٥ م-

1uble l:l and 2:l chelates are forsed. 8tability constants (1og K),

٥٢ the Eoluhle c0mplexes were calclated to be 15 and 1l.8 res-

pect1vely

INT5CU CTTOR

CoNpleY formah.1on between tetra and HexAvalePt urAnium And
1: .

TTHA has Eeen studie8 by soMe workere.'< towever, the compos1 t1on

and the Rtabil1ty 0% tHe ormed ؟ complexe were ndt definitely de-

tRrained. Ths proEahle orMat1on ؟ of several uranyl-TTH٨ chelates
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with differant camposi tions, 1n the pH range 2-R was preYiously
3 ،reporteA: 0ther std1ee} at lov pH, showed that wranyl ions react

witH TTH to form only a mononuclear chelate, whase stability va-

riea with the pR and the concentration of the chelating Agent. In

7±ewof the contrad1cttons in the publiEhed data cn the urany1-TTH٨

chelates, a detailed quantitative Atudy of the eguilibria involved

in the interact1on of tetra and hexavalent uraniuD ions w1th TTHA  ر

over a wide range of pH and TTHA concentrat1onsر is undertaken 1n the

preaent work

ERPERIHENTAL A5 CALCDLATIONS

A1آ chenicals wsed were AnalAr grede. Tetravalent yraniمu 

waE freahly prepared by reduc1ng uranyl ioNa vith naecent hydrogen

gas w61ng orthoehloroplatin1c acid as a eatalyst2 he chelate

soluti0n6 were prepared by niring solutions ٥f uranyl ians and TTHA

in Acldic medium, then adjwst1ng the pH of the a1Rtures by adding،

cArbona te-free sod±um hydrorlde salution.

pHmeasurementa were made u8ing a Pye Unlcam Hodel 292 ­ لاؤ

aeter. Spectropho tome tr1c stud1es were carr1ed out wLth tha aid of

a Becknan DD-spectropho tameter, u8ing l cm guartz cells,

Format1on conetants ٥f the chelates vere evaluatea,".ع 

aEcordingly, the stab11ty conatantA {1ogK) were then calculate_أ ,B
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RESDLTS AND DIS C SSIONت

I. Chelation of Tetravalent Dranium (٥(I٢)):
I.1. Absorptior apectra ٥f (0(IV)4TTHA) tixture A٥ a function

٥f p:
•. -2 -1,- •

The absorpt1on spectrue of "Loد8 [ T(I٧) and 5.2xlO- "M TTHA

.th٥ لإf free D{I7) ibnB, v1rbure t pH=1±s 1dentical vith thatم 
4٢absorption ،٠- ر،,٠ maxima at 458, 532, 618 and 645 mm: In the pH ranEo

2.2-9.5 the spectrum exhibits charactarist41c mArlaA at 464  و

538, 622 and 650 nn (Fg.l). This shoas that a ٥(IY)-TEA comple

1s fomwed Morentarily within the pR range 2.2-9.5. Betveen pR.2

and 4 the spectra of the Mlrture did nt change for a 10ag period

after preparation. HoYever, et pH}4.5 the U(IV)-TTHA c٥mplex

changed granually v1th t1Me t٥ T(VI}-TTHA.

1.2. Determinat1on of fhe coapas1 tion of the forMed chelate:

I.2.a) The Mole rAti0 metHod:
-2.The concentrat1on ٥£ D(IT) wAs kept constAnt at 8rl0 M and ،

the [U(I٧)] / [TTHA]rati٥ vas var1ed betveen 1.00 / 0.25 and 1/4٠

The pH ٥f the Mixture was maintalned at 2,2, ana the absorbancs

wa6 meAsured at 650 nc.

I.2.b) The continuoua variatton method:

D1fferent concentrat1ons of ٧(TY) and TTHA. were mire&. tذg 
:.:.':

ge ther seh that the total concentration vas alvAys l,6xl0 T,
٠،

Al1 the solutions were Ad5ueted at pH 2.2 and the opt4cAl 'den1sty

aeasurements were Made a6 650 nD.
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/

chelate, ٩= cs%1 ٣٤٠٠-٠- 5٤=٤٥ 2a) and 2 b), The value of

the sta±i:5;: ٩-٠ ج٥٦٠ -ج-٤٢٥ c-cplex (log K) was calculated to
 ي

H٥ 2٦٦ ٣٠

 د د
Fexavalent(٥(WI:)) لاة Uranium£532=:2٦ ج-

:-.l٠٨z50rption spectra 0f (U(VI)4TTHA) Mixture as A funct1on
٥٤ pH:

-2The absorption spectra o£ 8xlO M urenyl 10ns in 0٠2N HCl

and that ٥£ (U(VI)-TTHA) aixturee at d5fferent pH values are g1ven

1n FiE.5. It was found that at pH=1.5 the speetnum ٥ t}e ­i د

xture i similar to that of free uranyl 1onE, In the pH range

2-3 a yelLow precipitate is forTd 1ndlcAting the formetion of An

1nsoluble compoun. Between pH 3.5 and 8 a soluble c0mplex is forم 

med ae 1ndicated by the increase 1n the absorbance with increasing

pH. At pH)8 the absorbance decreAses with 1ncreasing pH And

uranyl hydro71de is precipi tated,

II.2. Determinat1on of the composi t1on of the chelate:

II.2.a) The nole ratio nethod:
-2The absorption snectra ٥f mixtres c0mp0sed 0f 8xl0 'M

٧(WT) and varoue TTHA concentrationR raning from 8n2٥-2

1. . ٠ . .BnL -'٥ ٦ at Aifferent pH valwea are Piven in F54م, . An insoluhle
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2U : lL cosplezis forned at a pH range 2-3.5. A aoluble 2U : 1L

coplex is observed at 420 nM in the pH ranee 4.5 -5,5. Betxeen

pE 5.5 and 8 a part of uranyl ions was precipitated indicating

that the above mentioned coDplex does not exist at thls pH range.

Another solublel:l complex ia observed betveen pH 4.5 and 8. At

pH = 8.5, hovever, the uranyl ione vnderGo hydrolysis y1eld1ng

the hydroxide,

II.2.b) The continuous 7ariat1on method:

The total concentration of (D(VI)-TTRA) Eolution n1xtures
was اد ،« kept at 1.6o''@ ana the pH 0f eech solution was adiusted

at 4.5, The optical MeasureMenta were recorded At 420 nD, from

·»hich the fornat1on of two U(WI)-TTHA c٥Mplexes of Pole ratias

l:1 and 2:l could be concluded. This is in accordance 'ith the

results obtained from the mole ratio Method.

The values of the stab1lity constants (10G R) were found

to be l5.0 and 11.8 for the two coaplexes respectively.

The coppetition between the oxyEen of the urAnyl Group and

the chelAte ligAnd way be a factor which decreases the stability

of the forDed conple, $1aiIar instability of uraniwm complexes
٠.٠ 10 ٠ 11was also observed w1th other ligAndB sch as c1tratea, anines

• 1and other polyam1nopolycarboxylic aciae. :4
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 ءنترابط الناتجة المتراكبات
 من كل مع لخليا حمز.ا سداسى أمين رباعى ايثيلين ثلاثى

 التكانز الدالى واليورانيوم الرياى اليورانيوم
 ا

 =افا حجازى-نبيل وفا"صلاع حافظ الدين ر بد محمد
 رية الذ الطاقة مؤسسه

 رباى اثيلين ثلاثى: الحمض.الامينى مشش بين الترابط راسة د البحث هذا ق تم
 سداسى واليورانيوم التكافؤ رباى من.اليورانيوم كل وين لخليك حمرا اسى د أمين

 متراكب تكو على النتائج دلت وقد• متراكبة مركبات تكوين لا.اله التكانؤ
 مشتق وميز، الرباى، اليورانيوم بير١:١ تركيبية بنسبة الما" ى مان لذ وتابل ثابت

 إ"ي.ر.انيل م. بيم، اب' تابل غير متراكب تكوين النتاى ابتت لك كذ• الحرالامنى
 ريجينى الأ_اليد ذات المحاليل لى :ا ا تركيبية بنسبة الحمرالامينى مشتق مين

·٤ اويساوي( من) واقل4 إكثرن
 بنسبة المائى الحلول ى ويان لا تابلين متراكبين تكوين على لال ألاستد تم اينا

• التتالى على مينى الحمضالا ومشتق اليورانيل شق بين١:١ ء١:٢ تركيبية
• أعلاه المذكورة يان للذ القابلة للمتراكبات الاتزان ثوابت حساب تم الاحوال جميع وى

• شمس· عين جامه الكيميا" متسم البنات .كلية ؟
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FIGDRES

1. Effect 0f pH on the abeorpt1on 6pectra ٥f (U(IV)+TTHA)

,o-%, [TTH9] = 3.2xo-±wد ixbre; [v(1w)] = eه 

1) pH = 2.2, 2) pH=5.5, 5) pH= 7.5, 4) pH =9.5

a aح 5) UtIv) only.

2.a) Warlation of the abcorhance at 650 nn with the mole rati

[(1٧)]/ [TTH٨] at , #م2.2 [(Tw)]= eد o-%,

2.b) Variation o£ the absorbarce at 650 nM for (٥(TV)-TTH٨) م٤
tures wi±h mMole fract1on at pR 2.2, total conceRtration of

٠the ن aixtureE . ج4'ج1.6

3. Effect o£ pH on the absor3tion apectra ٥f (T(VI)+THA)
m1xburCs; [٢٣١] = aد r"4n, [T:¥٨= 3.2xs-±w.

1) pH = 3.5, 2) pH= 4.5, 5) pH = 5.5, 4) pH = 6.0,
5) pR = 6,5, 6) pH = 7.0, 7) pH = 7.5, 8) pn=8.0,

9) pH=9.5 ana 10) U(vT) only 1n 0-2R HC1.

4. arlat1on of the absorbance at 420 na with the nolar ratio

,hexavalent uraniua to TTHA; [1(v1)}= 81o-<pه£ 

٨) pR = 3.5, B) pH=4.5, C) pH= 5.5 ana ٥) pH= 7.5.
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