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Fig.1 Synthesis routes of calix[4]arene phosphate derivative
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Fig.2 FT-IR spectra of calix[4]arene phosphate derivative
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Fig.3 Effect of pH on extraction of uranium
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Fig. 4 Effect of contact time on extraction of uranium

AT 4157 KB RR IR AT AL VAU 13 715, R
HE— R NLB) T AR R — 2 S N Bl ) A R R A6
BOSREREAT LA 04T, ai o T3& 1.

R 1BARRY, HE Qs J A R SR A A
AR SRR e v — AR DGR SE 7, HLamad v —
Rz 11577 R BEAS B G PR T SR K
FEREREIT . BT I, HE R NE) S AR B E
TR PR [4] 57 2 W R i AT A W A HOB £ S B e o []
I, AR SR AT ASHEI 2 A UL R AT e — ML
FIRPLERE, LS TS AR [4107 BB AT L) 2 7]
KT WAL SN o

2.4 ZEEGIRE XS ZEER U(VI)RISZ

Fi 10 mL % 4 0.05 g/L. 0.10 g/L. 0.15 g/L.
0.20 g/L. 0.25 g/L. 0.30 g/L. 0.40 g/L FAEHU %2
I 10 mL 5 mg/L (PN (pH=4.0), BFE] 2 h, JEE
25 C, WEEAHGR A X R UV e, 45
i s fos. S WL, MR[4]05 R R N7 A= ot
Bl ACHL A A A FOR BE I B NI 3G K, B E i TP AR
(p =0.20 g/L). IXAHVF R EABE 2 2 HGRIHR BE3E X,
R RE S MBE S 745 & A S sl 2 (H4%
KR4 P 38 m 380 — 52 2 P (O Ak, Y VRHR R B 5 1

Table 1 Kinetic parameters for extraction of uranium by calix[4]arene phosphate derivatives

Pseudo-first-order kinetic model

Pseudo-second-order kinetic model

Actual equilibrium

kit r 1 ¢
lg(pe—p) =1gp. - 2303 ;t - kzpf + P_e concentration
pes/(mg L)
per/(mg-L7") ky/(min™") R? pe/(mg-L™") k/(L-mg "min ") R?
5.53 0.046 0.8263 3.93 0.010 0.9890 3.31
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Fig. 6 Effect of temperature on extraction of uranium
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Fig. 8 Effect of coexistent ions on extraction of uranium
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Synthesis of novel calix[4]arene phosphate derivative and
its extraction performance for uranium(VI)

WANG Cheng', PENG Guo-wen">**, XIAO Fang-zhu®*°, YU Li-mei', PU Yi-qiu', XU Yu-li,
ZHANG Kang®*, XU Dong-yang', LIU Yong***

(1. School of Chemistry and Chemical Engineering, University of South China, Hengyang 421001, China;
2. Hunan Province Engineering Technology Research Center of Uranium Tailings Treatment,
University of South China, Hengyang 421001, China;
3. Hunan Province Engineering Research Center of Radioactive Control Technology in Uranium Mining and Metallurgy,
University of South China, Hengyang 421001, China;
4. School of Resource Environmental and Safety Engineering, University of South China, Hengyang 421001, China;
5. School of Public Health, University of South China, Hengyang 421001, China)

Abstract: Diphenyl chlorophosphate was used as the substituent to react with the calix[4]arene to synthesize a novel
calix[4]arene phosphate derivative. The calix[4]arene phosphate derivative was characterized by FT-IR. The effects of pH
value, concentration of extractant, extraction time and temperature on the extraction of U(VI) by calix[4]arene phosphate
derivatives were investigated. The results show that the optimum conditions for the extraction of uranium by
calix[4]arene phosphate derivative are as follows. The pH value is 4.0, the temperature is 25 °C, the concentration of
extractant is 0.20 g/L and the extraction balance time is 2 h when the initial concentration of uranium is 5 mg/L. The
extraction process of uranium by calix[4]arene phosphate derivative conforms to the pseudo-second-order reaction kinetic
model. Besides, in the presence of multiple coexisting ions, the calix[4]arene phosphate derivative exhibits good
selectivity to uranium(VI).
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