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Abstract: In this paper, maleic anhydride, acrylonitrile and -cyclodextrin modified by male-
ic anhydride were used as monomers. Terpolymer hydrogel B-cyclodextrin/maleic anhydride-
co-acrylonitrile-co-maleic anhydride(CD-AN-MAH) were synthesized, which was further
oximated to get the amidoxime product(CD-AO-MAH). In order to explore the adsorption

characteristics of both U (V[) and Th([V) in appropriate conditions, several groups of
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adsorption experiments as the effects of pH, time and temperature were studied to learn the
different adsorption behaviors of U(VI) and Th(]V). And the mechanism of the adsorptions
were explored by the kinetics, isotherms and thermodynamics. It is found that the processes
of U(VI) and Th([V) adsorbed onto CD-AN-MAH and CD-AO-MAH are all fast adsorption
kinetics conforming to the pseudo-second-order model. The adsorption effect of CD-AO-
MAH for U(V]) is better than CD-AN-MAH under the same conditions. While for Th([V)
the adsorption effects of both CD-AN-MAH and CD-AO-MAH are not as good as U(V]).
The results indicate that the amidoxime group has a promising selectivity for UCV[). The
terpolymer hydrogel modified by amidoxime group can be used as a potential material for
selective separation of U(V[) in solution system in the future.
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Table 4 Kinetic parameters for U(V[)/Th(IV) adsorbed onto CD-AN-MAH and CD-AO-MAH

e — gl Jy A M — gy RLF AP HRE A
5/ 00 b/ et/ L R/ P o2/ o hw/(mee ] . P
min ! (mgeg 1) min~ 1) (mgeg 1) e min~ %)
Th(IV)/CD-AN-MAH 4,58 X103 8.69 0.040 7 4,54 X103 267.38 0.999 6 1. 44 248.94 0.428 1
Th(IV)/CD-AO-MAH 1.11X10°2 30. 74 0.565 2 5.80X10* 280. 90 0.983 6 4. 09 220.57 0.786 2
UV /CD-AN-MAH 6.80X 10 * 8. 84 0.0019 4,76 X103 343. 64 0.998 4 0.35 336.93 0.057 3
UV /CD-AO-MAH 1.03X10°2 39.79 0.373 6 3.98 X103 343. 64 0.998 2 6. 68 280. 74 0.663 5
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HHC]/ (K« moD) ;s T NI /RS EE K,
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Th(\V) WIS HIN A 6, HFE 6 ATHL: AG
Sy A BB AT W S B k8 R

HLFEE WL (3 K AG B/ 2 W T i B A
FI TR 5 AS Sy TEARL » & W 70 W B 3 2 b W i 5t 5
W B 550 %) 2 fih 1D b A AR B HL A TR 2 UCVD/
Th(V) By 7K A6 2 B8 IR o #RAR 5 T U VD / Th(V)
SR B M B AR . AH R TEAR L 28 W IR B
R BT il A R T B T Y AH A 1R
(ELHS IR BN B IGS AR. Hhi3% 6 AT A o R Y
CD-AN-MAH F1 CD-AO-MAH X§ UCVD A4 W% {4 528
B AHN IR B AGTR  HE5 R AT 65 AGH

%5 CD-AN-MAH FI CD-AO-MAH W [t UCVD /ThCIV) (il W B 25 75 28 280
Table 5 Parameters of adsorption isotherms for U(V[)/Th(]V) adsorbed onto CD-AN-MAH and CD-AO-MAH
Langmuir Freundlich
W I/ W B 59 LR K/ Gmax/ Kp/(mgt =" »
? R. " °
(Leg™ 1 (mgeg ) Lreg™ 1)
Th(IV)/CD-AN-MAH 25 C 0.132 7 233. 64 0.988 6 0.03~0.19 71.242°5 3.974 1 0.652 2
45 C 0.102 9 296. 74 0.9915 0.04~0. 24 70. 658 6 3.249 4 0.682 5
65 C 0.094 7 328.95 0.988 4 0. 04~0. 25 69.912 2 2.981 5 0.732 6
Th(IV)/CD-AO-MAH 25 C 0.035 5 225.73 0.988 9 0.09~0. 34 39.576 3 3.123 3 0.946 5
45 C 0.060 2 243.90 0.983 7 0.06~0. 25 58.517 2 3.587 8 0.704 2
65 C 0.053 0 258. 40 0. 956 0 0.07~0. 27 57.816 8 3.458 8 0.640 9
UVD/CD-AN-MAH 25 C 0.061 0 357. 14 0.951 4 0. 08~0. 30 74,447 2 3.088 5 0.938 8
45 C 0.080 9 374.53 0.958 9 0.07~0. 24 127.154 1 4.829 1 0.877 0
65 C 0.103 7 395. 26 0.962 4 0.05~0. 20 168. 435 0 6.402 1 0.803 2
UOD/CD-AO-MAH 25 C 0.098 6 387. 60 0.992 0 0.05~0. 21 117.326 4 4.024 6 0.923 5
45 C 0.157 2 476. 19 0.981 0 0.03~0. 14 156. 790 4 3.910 8 0.520 9
65 C 0.175 5 549. 45 0.994 9 0.03~0.13 178.637 8 3.812 0 0.744 0

# 6 CD-AN-MAH F1 CD-AO-MAH W[t UCVD) / Th(IV) (1 W i 34 1 26 58

Table 6 Parameters of adsorption thermodynamics for U(V])/Th(IV) adsorbed onto CD-AN-MAH and CD-AO-MAH
W A I3/ W% B 51 Rz AG/ (k] « mol 1) AH/ (k] « mol 1) AS/(J +mol '« K1)
Th(lV)/CD-AN-MAH 25 C —28.62
45 °C —30.72 —2.63 104. 80
65 C —32.81
Th(IV)/CD-AO-MAH 25 °C —28.06
45 °C —30.05 —1.63 99. 56
65 C —32.04
UV /CD-AN-MAH 25 °C —147. 27
45 °C —153. 33 57.05 302. 62
65 C —159. 38
UVD /CD-AO-MAH 25 °C —51. 84
45 °C —54.78 8.03 146. 95
65 °C —57.72
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