H314 2 IEJ ,LT[‘ % Vol.31 No. 2
20184 4 A Journal of Isotopes Apr. 2018

BFEBEUBEEAFIRFEBEEE
RS ik i = W B 57 R EL O il 15 e

TOBLRFELC OELR OAL.e BN OB E OBELERAES
(L PHTRHE R 22 B HE R % 2 B T 3 DI A0 621010,
2. oo TR RGBS fAE BB DI A 621900,
3. o0 TR SRS BOGE EBIR  E 621900)

FEE -y 0 TR A R 0 R R SR MK AR IO LS T MK R 2 45 A2 il 24 2 B b A
PR T o AR e 5 e X il Tk 2 A AR 0 Y 4% 15 R Ty SR M BRI L O R AT A B T IR B RE A
PRI I o A i i 22 O B 00 ) ) 8 2 VR SR A i SR P IR 2 — . IR A LR (PVO) M Gl i W T H  1h
AT A AR T4 % B B 2R A (ARGET ATRP) J5 1 45 U i J15 5 £ 48 W B 70 (PVC-AO) , #2173
I CAND 19 i 2t i) 45 AN [7] B2 A5 28 13 W FF 700 o FH 0 90 6 3% 43 7 2 B 0 ik A 0 9 4k R 485 e i B, P
FH 5 WL AN [ 5 A5 2% R B 5 %) 2 THT T 350 28 £ 3 P A0 A5 A [) o At 3 R R 590 FF J 17 S () 52 30 1L 8 S () 9
T 5 TG B R B R ] pHL A5 00 R A SE 30, BROT 1A [ R 3R A M M A 2 R R0 X Ty 02 B B Y B e
S5 LR AR e T B R 6 70 5 BT A ot 2 - 149 dmc Ak pH Ry 5~ 6 5 i W R R A 23 g 8 R B A
W 3 250 Ky B0 L $EE R R 5 811 U6 i VR A 50 R B R 3 ] 111 mg/ g5 L i 2 I A R0 42 A % s R i 5
FETH 7 AR 15 S 0 5 4 BEL R W B 590 o 4 T 25— 199 WAL IS

SR W KAR N 1 e IS s He AR WA g

FES %S TL212.3 kAR ERD A XEHE:1000-7512(2018)02-0084-09

doi:10. 7538/tws. 2017, youxian. 050

Preparation of ARGET ATRP Adsorbents
with Diffident Degree of Grafting and Their Uranium Uptake

AN Peng', CHI Fangting', WEN Jun®*, ZHANG Shuo', JIN Lu',
HU Sheng®, XIONG Jie’, YAN Lianghong’
(1. Fundamental Science on Nuclear Wastes and Environmental Sa fety Laboratory ,
Southwest University of Science and Technology » Mianyang 621010, Chinas
2. Institute of Nuclear Physics and Chemistry » China Academy of Engineering Physics » Mianyang 621900 Chinas
3. Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

Y7 B8 :2017-09-14 ;1% [5 H #§ :2017-11-13

HEETE:EK A ARSI S IR H (21401152) 5 PUJI 45 203 PR H (16ZB0134) ; 4% 5 1y 5 ¥R 55 2 4 [ 17 T A 24 B 50 B0 X T
BFHE 4 (15yyhk08) s % B ) 5 ¥ 52 4 4 [ By T 4 2 Bk 5 % % A1 AU (14 edhkO 1) 5 P A Bk 17 2 @15 ik 4 50 H
(ex17-017)

EER A% WA995—) 5 P0IBT A BEBFIE A NSRS 40 T W5 BF5¢ . E-mail: 18781181653@163. com

A A TR (1982 ) 4 RS 51 N HEBORHE 5 B B 52 E-mail . chifangting@163. com
BRI (1982—) 53 B3RS 5L NS5 4> T AP BLE S . E-mail: yanlianghong@126. com

0 4% H B B 18] : 2018-02-15 ; 0 4% tH KR 41k : http. // kns. enki. net/kems/detail/11. 2566. TL. 20180214, 2022. 004. html



2

B WSS TR A AP AR RGN T R RS 1 el R ik R R R R R R e 4

85

Abstract: Seawater is considered to be a major source of uranium with an estimated
quantity of around 4.5 billion metric tons, which is nearly 1 000 times higher than that
available in terrestrial ores. To satisfy the needs of Chinese nuclear power industry
development, extracting uranium from seawater is particularly important. Amidoxime
groups can extract uranyl ions efficiently with a strong complexation ability and high
selectivity. Therefore, the preparation of adsorbents is the key to the extraction urani-
um from seawater. In this study. we developed effective adsorbent fibers for the recov-
ery of uranium from seawater via electron transfer activated regeneration atom-transfer
radical polymerization (ARGET ATRP) from a polyvinyl chloride (PVC) fiber, and we
got the different degree of grafting adsorbent by controlling the amount of acrylonitrile.
Fourier Transform Infrared Spectroscopy indicated the grafted nitrile groups were con-
verted to amidoxime groups by treating with hydroxylamine. Scanning electron micros-
copy was used to observe the surface morphologies of different degree of grafting adsor-
bent. The results showed that the optimum pH value of amidoxime adsorbents for the
adsorption of uranyl ion was 5~6. With the increase of the degree of grafting of the
adsorbent, the adsorption capacity and the adsorption rate were both increased, and the
adsorption capacity of the adsorbent with the degree of grafting of 5 811% reached
111 mg/g. However, with the increase of the degree of grafting of the adsorbent, the
gelling generated on the surface of the adsorbent hinders the adsorbent from adsorbing
uranyl ions.
Key words: recovery uranium from seawater; amidoxime; grafting yield; absorption

properties of uranium
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Fig.1 Diagram of adsorbent synthesis
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Table 1 Fitting equation of the first and the second order kinetic model
. . . e,/ , 10K/ qe, / i
U TRIEES g /K K;/min~! R I R;
(mg+g 1) (gemg™! *min"")  (mg-g D
PVC-AO-A 298 0.016 6 33.96 0. 901 2.798X10¢ 44. 22 0. 996
308 0.016 9 46. 62 0. 981 1.793X10* 65. 44 0.993
318 0.015 6 88. 66 0. 988 0.760X10* 129. 20 0.993
PVC-AO-B 298 0.014 0 96. 52 0. 987 0.288X10* 186. 92 0. 996
308 0.013 9 113.59 0.991 0.341X10 ¢ 198. 81 0. 997
318 0.016 8 109. 66 0. 990 1.267X10 ¢ 149. 03 0. 991
PVC-AO-C 298 0.014 6 69. 98 0. 949 2.858 X104 103. 31 0.992
308 0.011 5 93. 41 0. 966 0.111X10* 241.55 0.992
318 0.012 0 87.28 0.999 0.782X10"* 127.55 0. 995
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