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Table | Formation Constants of Uranyl with Aminocarboxylic Acid Amide Chelating Agents and
Low Molecule Weight Ligands (25C,7=0.1 (KNO;)), B1110=[MLL"/[M][L)L]

system logf1110 system . logfl110
L’ =citric ‘acid L’ = glutamic acid
UO,~CA1-L’ 30.34(0.03) U0O,-CAI1-L’ 25.06(0.26)
UO,~CA2~-L’ 23.43(0.09) UO,-CA2-L’ 20.36(0.11)
UC,—CA3-L’ 24.75(0.07) U0,—CA3-L’ 20.57(0.18)
UO,—CA4-L’ 25.12(0.07) UO,—-CA4-L’ 21.36(0.45)
UO,—CA5S-L’ 27.04(0.03) UO,~CAS-L/ 20.63(0.07)
UO,—-CA6-L/ 23.30(0.07) UO,—-CA6-L’ 18.65(0.10)

L’ =glycine L' =oxalic acid

UOo,~CAI-L’ 24.32(0.11) UO,~CAI1-L’ 27.64(0.07)
UO,—CA2-L/ 19.91(0.14) UO,—CA2-L/ 17.72(0.04)
U0,-CA3-L’ 20.48(0.06) UO,-CA3-L’ 20.37(0.10)
UO,-CA4-L/ 20.32(0.06) UO,—CA4-L’ 20.49(0.09)
UO,—CA5-L’ 22.10(0.18) UO,~CAS-L’ 23.55(0.08)
UO,—-CA6-L’ 17.89(0.13) UO,-CA6-L’ 19.05(0.08)
L’=lactic acid
UO,~CA1-L’ 21.07(0.09)
UO,—CA2-L’ 17.76(0.02)
UG,~CA3~L’ 20.18(0.02)
U0O,—CA4-L’/ 19.91(0.02)
UO,—CAS5-L/ 22.50(0.02)
UO,~CA6-L/ 18.65(0.03)
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Fig.l UV spectra of (1)CAS,
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(3) UO¥-CA6—oxalate
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Table 2 AlogK,,Values of Mixed Ligand Complexes

Cit Gly Glu Oxa Lac Cit Gly Glu Oxa Lac
CAl -1.9 —0.6 —0.3 44 0.5 CA4 =23 0.2 0.8 2.1 4.1
CA2 ~=5.1 -13 -14 -1.8 0.8 CAS -3.2 -0.3 -2.8 23 39
CA3 - - - - — CA6 — — — — —
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Table 3 Percentage of Binary and Mixed Ligand Complex in Ternary System at pH7.4

ratio 1 ratio 2 ratio 3
Cl (or] a Cl (o] c3 Cl (or] c3
UO,—CA1-Cit 0 4 96 0 1 99 0 0 100
UO,—CA2-Cit 4 15 81 0 12 88 1 4 95
UO,~CA3-Cit 1 9 9l 0 5 95 0 1 99
UO,-CA4-Cit 1 6 94 0 2 98 0 1 99’
UO,—CAS5 —Cit 0 4 95 0 1 99 0 0 100
UOQ,-CA6—Cit 0 16 84 0 14 87 0 5 96
UO,~CA1-Gly 0 49 49 0 28 72 0 34 67
U0,-CA2-Gly 25 11 64 8 2 90 29 1 270
UO,~CA3-Gly 4 12 84 0 98 1 2 97
UO,~CA4-Gly 10 12 78 1 2 97 5 2 93
UO,-CA5—Gly 5 10 85 0 1 99 1 1 98
UOQ,~CA6-Gly 2 58 39 0 3 61 0 47 53
UO,~CAI1-Glu 0 29 69 0 11 89 0 12 88
UO,—CA2-Glu 17 7 76 4 1 96 47 0 53
UO,—CA3-Glu 4 10 86 0 1 99 5 1 94
UO,—CA4-Glu 3 3 93 0 0 100 3 0 97
UO,—CA5—-Glu 31 55 15 19 47 34 82 12 6
U0,~CA6~Glu 1 29 69 0 11 89 i 12 88
UO,~CA1-Oxa 0 100 0 0 100 0 0 100
UO,—CA2-Oxa 12 1 87 1 0 99 64 ¢ 36
UO,~CA3-Oxa 0 0 100 0 0 100 0 0 100
U0,—CA4-Oxa 0 0 100 0 0 100 0 0 100
UO,~CA5—Oxa 0 0 100 0 0 100 0 0 100
UO,—CA6—Oxa 0 0 100 0 0 100 0 0 100
UO,—CAl-Lac 7 0 10 10 0 32 1 1 83
UO,~CA2-Lac 25 0 74 8 0 93 5 0 95
UO,—CA3-Lac 0 0 99 0 0 100 0 0 100
UO0,~CA4—Lac 1 0 98 0 0 100 0 0 100
UO,—CAS5—Lac 0 0 99 0 0 100 0 0 100
U0,~CA6-Lac 0 0 99 0 0 100 0 0 100

ratio 1: Cy = Cp=Cp=1x10"mol / 1; ratio 2: 2C,=C, =€, =2x10mol / 1;

ratio 3: Cy=1%10"mol/1, C,=1%10"mol /1, Cq=113x10"mol /1,

Cay=2431%10"mol / 1, Cg,,=4.80%107mo1 /1, Cp,=1.20% 107 mol /1, Cp,,=1.82%107mol /1
C1, C2and C3 refer to total percentage of CA complexes, LMW complexes and mixed ligand complexes

respectively.,
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UO,—CA5-Glu 1 UO,—~CA2-Oxa.

HTHE BRIMNMBERTREHER WRNE_HEENHBRNES, UESH _fH_
TRAWHES BRIE 4. ERENY/ I TRENRABHES, mAEARIS FRA
RESREMENXFHESFIASRARN. HREATTEOPEERENPIRE. RITA
MESRNFBREEEN, EAXNEAN CAL HTERAFETFRER. SEpHSUEAS
BB G TE, MELEpH TILPASHBES. CA6 i THMBEEE MAERTER
pH WE S, HiiYHKRRVCARFOHMZR. BRREESYRE T RNERE.

F4 EQARKRNSFEREANKE (pH=74)
Tabled Efficiency of LWM Ligand Substituted by CA(pH7.4)

Cit Gly Glu Oxa Lac Cit Gly Glu Oxa Lac
CAl Ci 0 0 0 8 8 CA4 C1 4 77 96 100 100
C2 100 100 100 - 10 4 C2 96 23 4 0
CA2 C1 18 95 99 100 100 CAS C1 1 50 87 100 100
Cc2 82 5 1 0 0 C2 99 50 13 0
. CA3 (03] 1 36 L 100 100 CA6 Cl. 0 1 5 78 80
C2 99 64 21 0 0 C2 100 99 95 4

Coz=1%10"mo1 /1, C,=1x10"mol /1, Cx=1.13x10"mol/ 1,
Cop=243%X10"mol /1, Cg,,=4.80%x107°mot /1, Cq,,=1.20x107mol /1. Cr,,=1.82x107mol /1

Cl and C2 refer to total percentage of CA complexes and LMW copmlexes

A CH SRR KNI, BB T IR/ FRACRTIERHNE W, H
BN — SN FREMSARMUNER. BTAFRESHEAMTHAY, ETR
Hi= Y R E fr it — B,

B APTBRXBRFRRARRTARAN, EHIOREH.



B2m BB T 2, 3- RS- ARG R RN R - IR A R B Y <129 -

3 £ X W

(1] DFIERAR - ZHESE, REBSH, HHNHTREAANERNER. ARPAER
3, -(1960) .

2] EBH. BXEN. ¥ 8 W8T, KUULEER. 10, 120(1994).

31 Keil, R. Z.Anal.Chem., 283, 357(1977).

[4] Rossotti, F.J.C., Rossotti, H., J.Chem.Educ., 42, 375(1965).

[5] Kotrly, S., Sucha, L., Handbook of Chemical Equilibria in Analytical Chemistry, Ellis Horwood
Limited, Chichester, (1985).

[6]) Edited by Leggett, D.J., Computational Methods for the Determination of Formation
Constants, p.71. Plenum Press,(1985).

[7] Sigel, H., “Stability, Structure and Reactivity of Mixed Ligand Complexes in Solution”, In:
Coordination Cherhistry—ZO, invited lectures presented at the 20th ICCC, 1979. Pergamon
Press, (1980).

STUDIES ON TERNARY COMPLEXATION OF URANYL WITH
2,3-DIHYDROXY-5-CARBOMETHOXYBENZYL
AMINOCARBOXYLIC ACID AMIDE AND LOW
MOLECULAR WEIGHT LIGANDS

Wang Yongwei Yan Qingyu Xie Yuyuan
(Shanghai Institute of Materia Medica, Academia, Sinica Shanghai 200031)

The ternary complexation of uranyl with six 2,3—dihydroxy—5—carbomethoxybenzyl
aminocarboxylic acid amide chelating agents and five low molecular weight ligands in biological
systems have been investigated by potentiometric titration at 25C and an ionic sircngth of -
0.1(KNO,). Formation constants of the mixed ligand chelates were calculated and the stability
comparison were made. The presence of the mixed ligand complexes were confirmed by UV
spectra. Results of computation for species distribution imply that mixed ligand complexes of

uranyl may be form during decorporation.

Keywords: potentiometric titration uranyl aminocarboxylic acid amide chelating

agent low molecular weight ligand mixed ligand complex



