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Radiation Syntheses of Poly(Acrylamide) /Poly(Ionic Liquid) Gels
for Adsorption of Uranyl and Iodide Ion
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Beijing National Laboratory for Molecular Sciences, Radiochemistry
and Radiation Chemistry Key Laboratory of Fundamental Science, College of Chemistry and

Molecular Engineering, Peking University, Beijing 100871, China

Abstract: In order to remove uranyl and iodide ions from aqueous radioactive waste, poly
(acrylamide) /poly(ionic liquid) hydrogels (PAm-C,vim,Br,) were prepared by y-radiation
induced polymerization and crosslinking. A high gel fraction value of about 95% can be
achieved under 5 kGy, and the equilibrium degree of swelling can be adjusted by absorbed
dose. The resultant PAm-C,vim,Br, can strongly adsorb uranyl ion with an adsorption
capacity as high as about 130 mg/g (U/gel) from carbonate solutions, or iodide ion with an
adsorption capacity as high as about 160 mg/g (I/gel) from sodium iodide solution, follow-
ing a Langmuir model. IR and XPS analyses indicate that it is an ion exchange mechanism.

PAm-C,vim,Br, hydrogels have excellent adsorption and desorption performances for uranyl
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and iodide ion, and it is expected to be used in the disposal of aqueous radioactive waste.
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Fig.1 Chemical structures of C, vimBr,

C,vim, Br, , C;vim,Br,, and C;, vim, Br,
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Table 1 Compositions of initial aqueous solutions for PAm-C, vimBr gel and PAm-C, vim, Br, gels

e Ly fig sk D RE AR/ (mol « L71) P 0 BBk e e 2 / (ol « L7 1) MBA ¥ J# / (mol « L™1)
PAm-C, vimBr C,vimBr 0.2 0.6 0.1
PAm-C, vim,Br, C,vim; Br; 0.1 0.8 0
PAm-Cgs vim, Br, Cg vim; Br; 0.1 0.8 0
PAm-C; vim, Bry Cy2vim Bry 0.1 0.8 0
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T A0 BE IR T 75 31

BT R TS B A KR
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Fig. 2 Schematic illustration of preparation of PAm-C, vimBr gel(a) and PAm-C, vim, Br, gels(b)
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Fig. 3 GF and EDS of PAm-C, vimBr gel and

PAm-C, vim; Br, gels as functions of absorbed dose
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Fig. 4 IR spectra of acrylamide monomer,

C, vim, Br, crosslinker, and PAm-C, vim, Br, gel
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Fig.5 Adsorption isotherms of U(V])
onto PAm-C, vimBr gel and PAm-C, vim, Br, gels
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2 ATERERS K Langmuir 55 iR J7 R 005 &5
Table 2

Langmuir parameters for U(V[) sorption

Gmax/ b/

e r
(mge+g b (Lemg 1)
PAm-C; vimBr 96. 10 0.142 3 0.999
PAm-C,vim; Br; 140. 1 0.035 5 0. 982
PAm-Cg vims Brs 129.5 0.081 4 0.997

PAm-C,; vim; Br; 125.7 0.087 7 0.998

2.3 ABEFHEREAGEBER-RMERE FRER
FSZ IR B Ak R Bk B8 F R 2 T

FEAZ Tl 4 40 A Bk K Y v, B R
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W B 23 52 52 . DRI R 5T RS vk B ) R R
BIE R TR R R AR T, AR
e [ A VA VR R R R B (60 mg /L) B R
TIMRIE (0~2.5 g/1) 4R FE 1 9B 5 % B e R
B 12 Sl 6 5 T i s, 25 s TR 6, H Al 6
RIS TS - 14 7 AE KT ik T2 Al 19 25— 1 I B A —
SE 520 Y RS MR By 0.5 g/ L BF, 58
B A L . PAm-C, vim, Bro % B2 0 W% 5+ A
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JBE R A% Ml K e e T i T 5T 1 W R LA B AT
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25 C
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6 IR TR B B
Fig. 6 Effect of fluoride ions

on adsorption of uranium
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Fig. 7 Adsorption isotherms of iodine onto

PAm-C, vimBr gel and PAm-C, vim, Br, gels
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T0.99 L F.
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Table 3 Langmuir parameters for iodine sorption

Gmax/ b/

e r
(mgeg ') (Lemg b
PAm-C, vimBr 143.3 0.019 0. 994
PAm-C;vim;Br; 173. 6 0.028 0.996
PAm-Cgsvim, Br, 169. 7 0.024 0.998
PAm-Cy; vim; Br, 164.5 0.023 0. 997

R T — B T BR $R 7K Sy i 5 B R oK
(9 JCHIL S 5 X A% B w6 3 JS0JBS nk %R T BR 2R UK
KA TR E K HE ) Xk B CL U NO;
PO; \Ca®' (Mg®" %1 & ik A ™ i R
U A P B AR TR P AL AR A U
PG R B A AR P R B TR
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Fig. 8 IR spectra(a) and XPS(b) of PAm-C,vim, Br, before and after adsorption
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