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(DU IRHEE R R — & B Y U058 (2 M ZE R 328, A8 B 0. 020%,
ARE99. 945 V) B THAMNML XX EVT BB IR AEEK K, BLH 0. 1mol/l UV R
W . Q)AL ST E R . 51 Dilut-it Analytical Concentrate CO, free iR 7] LA 3 B 1Y
TWRERKHERS K 290. Imol/l Wy A1 ARE — HER A M i g HE, YL GRAN-PLOT
AL, 7 7 S B 0 G L R B MR AR IR B . (3)3,4, 3-LICAMS . # XUk [ 5 ] & Al B i H1 39 4 4>
e,

1.2 pH 3 AXEEE

HEE A ACALE BBt R 1 AR THER FUK & Pr A EIRK e ERN W e+ BEEE
FE25+0.1°C 4k & S A& R 40ml, B F38 B #0. 1mol/I(KNO,) , i & K W EE RS KA PH#AT.
pHS-3M B i+ (L — U8 75D BRI H R BRI ERE R T,
¥ Gilmount H§ 8% & & B & 7E7 & 1 &, 8K I — & & KOH RMEW S , BE#:30s, # 1L, 75
B4 5 2 BUAE R pH B 3F T 753081 43 60 B 1H ( LI A AR AXER ) 2 &) B 250 —
350nm 3t B P A HL T 1%

2 #R5itie

B LR, B BT ST RLAR S & SR B S 4 BT, HL A ORI M1 IR R R R B
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BERAER NSO FRF-F, IR FX AR o 70 LA RH 35k R, E0 T

NRERTFES LEPUHA R THEHEBHET R CD RATE WA E B ELR

[ pH {H B 49 % SH BT RBOE ™, S8 67 9 301. Onm , %4 B3 — By 454 B 5T E B/ —NO,,
O

—SO;7 & —(n:— B AR, EEUR BN SZ G BN R BT DAL & e A,
EEPSIANMBEE TS, BUEBE FLEMEAR pH ZELNR, B 5 AL B, AL
B TREABREMAGCERTESWERSETHREEFER.

2.1 nCat 0 nCat-U(V)kF

2.1.1 nCatf&% nCat B9 &S EBETREEE(ME SE BN HERE  ENE B
& &, 2% pH<CS. 490F, £ A=250—350nm A& DI , B {7 43 71| 4 301. Onm 2 283. 6nm ., M. J5 Bl
pH # 7 &, 283. 6nm W& H K, BN E R BOLEERHE K. MER2H, 24 pH<6. 988, H
PR B , % {3 7E 303nm, {H 24 pH ZF#73# K, 0 pH=_8. 508, Bl Wi ( Anxry = 302. 4 e =
8660; Anaxsy = 269. 4nm,e =7770 ) ,7E pH=2. 92—8.50,F A =280nm 4 F —EM A F Rk

J=R IR B N
OH O-
O 2w O
O,N OH O,N OH

HBHRE.REE A=250—280nm WHEN,RHEEWHE pH 8938 KT8 K, B A =230~
350nm 5 Bl P9 . 6 #0BE pH E AV KT R ME23Z A 5F 1, 24 pH<<4. 408, ik R
A BB, Y pH>>4. 400F, e REM L 5 T nCar | ByE L EFST N HEE, B % pH>4. 40
b, SRS B B AT FIMT AR AR e TR PR LAR Y pH>8. 088, LSS N EAES T i

r oH=2. 45 pH=3. 50 - pH=3.06

0 b 1 L s I I 1 L 0 L ! " L N n s J |

250.0 270.0 290.0 310.0 330.0 350.0 250.0 270.0 290.0 310.0 330.0 350.0

A/em ) /nm

E2 nCat & &8 pH A (LY R IH B F R I B3 cocalcucn, = 1R HHE pH 2

Cocar =1, 0X 10~ *mol/1; s S i T 0B 0

pH:2.45,2.92,4. 40,5. 26,6. 30,6. 72, Cocar = €Uy = 1. 0X 10~ *mol/l;
6.98,7.28,7.72,8.08,8.50, pH:3.06,3.42,4. 18,4. 42,4. 74,

5.04,5. 49,6. 06,6. 78,
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nCat SPE_MEZRE FHRIENERMGTEBA T -NO NERBEFE.EFEETTHE
TR X LB S TR FREAN—NO, A5 555 Tk &,
2.1.2 nCat-U(VI)KFE %47 nCat PHIAZFRE/RER UOTT BT, NGB (RLIE3) & B R 3
®HEREE pH K4, 18, i pH>>5. 4981, 7E A =290—350nm B, i B E RS, L
A =250—290nm I Bt , B Y BE pH 1 K1 K . 303nm IE AL A, M FE A =269. 2nm &b, &
pH A3 K R E B EH K, Y pH=6. 788F, KL . 2 =303. 4nm #YIEE X, X 5K 281
BARRZRE U Y pH>4. 1887, UMD 5 nCat A TEMIER HEMEFERELY

0- 0-
AFETF . XHERYRMEABERRPFEREN O & [:\/[ .
OZNQOH O,N o-

2.2 Tiron # Tiron-U(VI) 4 F

2.2.1 Tiron{k% Tiron BEMPE LM AT ESIABHADSEL NEMA—SO; ZEH,HF A
NAREZB EHEIEFS 5T 38, 1AM A —S0; 92 5390, H It Tiron B pH B LA %
SR A (LB OBEARE FARE B & £ BE T nCat A R . 7E A =250—280nm L A =
292—350nm ik Bt , WL ELHE pH AT 3K, (H7E A =280—292nm I Bt P9, "% o B (B H1BE pti
FIRmE A BRAK FEE AW pH RS KRS Z 87 & £ M A, =298, Unm (pH =
2. 8D ZE Anx =305. 4nm(pH=10. 41) XA —SO; R RAEF X BB T EE
BRBE MR THIER NTREETEFRIMERZ ARG EINREREN pH=
5.82,H nCat &, X—F R EEATHIORE T ¥ /N —87) 24 pH>9. 908t , 1]
WHEAHEEES.

pH=10. 41

pH=10. 4i

pf1=2. 87

2800 2760 3960 3T 0 T O o 2962700 230, 0310, 0330, 0 350.0
A/nm A/nm
[H4 Tiron {& ZBE pH b8 & S B T RO 35 H5  cpea/cun, =& R EE pH Z{LHY
€Tiron = 1. 0X 107 1mol/1; e T IR
pH:2. 87,3. 46,3. 78,5. 82,6. 84,7. 36, CTaen = CUcws = 1. 0X 10~*mol/1;
7.86,8.42,8.90,9.409. 90,10. 41, pH:3.14,3.56,4.31.4.77,5. 30,

5.82,6.33,6.82,7.36,7.91,
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2.2.2 Tiron-U(VD)KFR MESHEE], U0 BB FRFIH 5 Tiron & A BLOL B . UOS™ 9
A By R R pH EFRIC 4. 31, TR R E S /9 pH EHIRREKZ7. 36, LB &
W R TR B . BL B T8 SR 45 3R AR08 5 K RO B 75 WAy pH [ B KT P A 40
I (pH=3. 14, A, =298. 2nm;pH=7. 36, A,,, =301. 8nm), R gh LRI Ik 58 4 Tiron
& & AR, HAE A =250—2350nm i BL, B pH {H A 36 K, RO B X 38 K, 3¢ H bR B /Y
HREL K

2.3 3.4,3-LICAMS #$03,4,3-LICAMS-U(VD#H

2.3.1 3,4,3-LICAMS{& & 3,4,3-LICAMS B HANMME _BEHETH S EHESH .
0

(EHEA BRI T AR E—SOr & —!2— yH T X B E PR ESHE
LR R B R R 8 A T AR T Tiron B HFOLIEE (LE6) JHEE pH HEY
AR IR B E S (BIEA LR /DT Tiron K & .24 pH=4. 225}, WRIB Rk i 2 5 pH<
4. 22 R R A E S L B3,4,3-LICAMS By & ERE. Y4 pH==8. 54)5, BM#E kX pH
H WAEERFER, R FEESE—&.

2.3.2 3,4,3-LICAMS-U(V){& % 3,4,3-LICAMS 5 UO:* JE BB & Y1) 7= 4 iy B T IR U
IR T B 6. N LW EEE 24 pH=2. 92— 3. 580}, bl pH EHA R X, R MR EEE
B8 ; & EB AR N AT, pH=4. 25—6. 25, ik i 2R {1 L AR AR,

0. 960,

0. 720
< 0. 4804
0. 240
0 P 1 L L . | 0 R P WS SR SR s
250.0 270.0 290.0 310.0 330.0 350.0 250.0 270.0 290.0 310.0 330.0 350.0
A/nm A/nm
"6 3,4,3-LICAMS 1k &b pH T {LiY €7 Tannin & & pH 4 L #9558 88 F IR BOE
I T RO CTannin = 2. 55X 10~ 6mol/};
3. Laticams = 2- 52X 107 %mol/1; pH:2.95,3.99,4. 95,5. 78,6. 40,
pH:2.97,3.24,4. 22,5. 16,6. 08,7. 12,8. 54,9. 05, 7.02,8.02,9.02,10.01,10. 52,

2.4 Tannin 0 Tannin-U (V1) %
2.4.1 Tannin £ & Tannin A[ K B-d-(H)-HERES FHAREELNEAET 28
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S REPR AR E B A S TUIR R A A g T K 7R B, R Tannin 53,4,3-LICAMS &%
ZW AN, HHB T EIEEMNBOK . 4 pH<C3. 990F iR EH & 7 — & . 24 pH=4. 958},
Tannin 7> 7P BB K LR .4 pH=4. 95— 10. 011} . 7E A =260—292nm i F7 . }ifi & pH
8K R JEE IR TG P AIG s TT7E A =292 350nm

Bz, W pH 3K, RO BE 3 K, WO Y 38 0. 960
TR H3,4,3-LICAMS k R E KB £ .4 pH=>

10. 018, B fff pH F 3K, o £ th A2 4k, 0-720
M5 pH=10. Ol RUTHI K E & .

2.4.2 Tannin-U(VKZR WESHT R, BH
ZEyEH Tannin 2 E fE 7% X pH {H (pH = 0. 240

PH=10. 52

pH=10. 52

AADHRE UMD R R R, % pH= ol )
1470, 03I B 24 8 F L 5 A — 260 2500 270.0 290.0 310.0 330.0 3500

A/nm

—292nm I B, pH {H# K, |G B R /)N 5 1 7
=292 —350nm B, WL E {H M pH A1 K

98 cr  Jeo . — KA AV B
T, TR KSR A 4T 85 (i pH — 2. 78, A, (08 “Toio/Cuin) = HHRRHE pH AefL8y

AN FIRIOE IS
= 301. 2nm; pH =10. 52, A =303. 6nm), 24 o e 2. 5% 10 Smol/l
pH>9. 036}, Bp{# g & pH, R 2t N % 4 pH:2.78,3.02,4.17,4. 47,5. 01,
T BEAVNER S REMEREENRS 6. 61.8.98,9. 03.10. 22.
M#E BT A i ok, AE SR R T B B A R T

3 &

Tiron.nCat, 3,4, 3-L.ICAMS 7 Tannin 365 UO ARG RV B B H H By 3, Y4
XA A A R E B, B R E R TSI T (BRI EENER .
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SOLUTION CHEMISTRY FOR MODELS OF ENTEROBACTIN
AND TANNIN WITH URANYL ION

SHEN LANGTAO LI YUN
(Chian Institute of Atomic Energy,P.O. Box 275(88),Beijing 102413)

ABSTRACT

The peculiar phenomenon,in which the stability constant of Fe ( B ) with enterobactin se-
creted by microorganisms is as high as 10°?,has prompted chemists to desing and synthesize the
specific sequestering agents for ferric ion and actinide ions using biomimetic approach. These spe-
cific sequestering agents play important roles in the therapy of B-thalassemia,the excretion of ac-
tinide elements from animal bodies,nuclear fuel reprocessing and nuclear medicine. In order to de-
velop optimum design of these chelating agents the solution chemistry for models of enterobactin
such as Tiron [ 4, 5-dihydroxy-5-benzendisulfonate ], nCat [ 4-nitrocatechol ], 3, 4, 3-LICAMS
[N',N°,N"Y ,N!"_tetra (2, 3-dihydroxy-5-sulfobenzoyl ) -tetraazatetradecane ] with UO2* has been
investigated. Tannin, which is a polyphenol and inexpensive substance,may probably be used in
separation science of nuclear industry. Therefore, the solution chemistry of Tzanin with urany!
ion has also been studied.

In this work, the behaviour of solution cheristry, including eight svetezns—— Tiron and
Tiron-U (V1) nCat and nCat-UI (¥}, 3,4, 2-L.ICAMS and 2,4, 3-LICAMS-U (V) as well as
Tannin and Tannin-U (V! },}as been examined by pH-spectrophotometre titration method. The
relationships between the dissociation processes of ligands,the forming processes of complexes and
electronic spectra have been discussed. The donor sites and forming conditions of complexes are
determined. In Tiron system, phenolic group begins to dissociate at pH>5. 82, then spectrum
curves overlap at pH>9. 90;In Tiron-U( VI ) system,complexes are formed within the range of
pH=4. 31 —7. 36,absorbances increase markedly in the band of long wave length,the shape of
its spectrum curves is different clearly from that of Tiron system. In nCat system,phenolic proup
begins to dissociate at pH>>4. 40. There is an isoabsorptive point at A =280nm in the range of pH
=4. 40—8. 50 because of dissociation equilibrium of the ligand. It is interesting that absorbances
decrease with increasing pH within the ragen of A =280—350nm. At pH=4.18—6.60,U(V)
complexes with nCat and the absorption peak ( A =267. Onm) intensifies obviously as complexs
are formed. 3,4, 3-LICAMS chelate U (V1) at pH=4. 25— 6. 25. In Tannin system, phenolic
groups begin to dissociate at pH>>4. 95. The coordination reactions of U( V) and Tannin take
place a pH=4. 47—9. 03. These experiments have established that U(V1 ) complexes with these
ligands via phenolic groups.

This work has offered important data for the design of actinide-specific sequestering agents.

Key words Sequestering agent Electronic spectrum Solution chemistry



