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Table 1 Main chemical components of uranium containing waste liquid from a mine
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Fig. 1 FT-IR spectra of chloromethylated polystyrene
microspheres, 1-methylimidazole and imidazole-based

functional resin
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Table 2 Elemental analysis results of imidazole-based

functional resin and chloromethylated polystyrene
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Fig. 2 SEM analysis result of

imidazole-based functional resin
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Fig.3 TG (a) and DTG (b) curves of imidazole-based functional resin and chloromethylated polystyrene microspheres
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Table 3 Physical properties of imidazole-based
functional resin
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Fig. 4 Effect of solution pH on adsorption of

uranium by imidazole-based functional resin
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Fig. 5 Adsorption kinetic curves of adsorption of uranium

by imidazole-based functional resin
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Fig. 6 Pseudo-first (a) and pseudo-second (b) kinetic fitting curves for adsorption of uranium by imidazole-based functional resin
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H1 P& 7 5 Y o I o o 9 R G O, WK BE AR i
Xof il B W B T T s 2 Rl BT v R B R
220 mg/ LI, & g X 4h i 0 BF 5B T 4 A,
35110 mg/g.

%K F Langmuir & Freundlich 45 & W% Fff
BRI XS P 7 BT A A 8 TR
Langmuir W Ff 45 AR Y .
1

Oo = fop (3)
qc (Im klgm
Freundlich W% B 45 yR AR 71
Ing = ln/eF—ﬁ—%ln 0. 0

s oo 5 B B R Vo Bl O VR B L mg /L
qe— % B 885 B5F Ak 2 B R, mg/ g5 gl R KR
Bif i mg/ g5k — Langmuir 55 i W B A5 51 14 S i
WA, L/mgs ky—Freundlich 45 iff W Fff #5571 F- 6
WEL mg' Ve LY e g iR WK 8
L/mg.



+ 384 -

TAr T

2025 4F 6 H

r2=0.989 67

0 50 100 150 200

p/(mg L7

r2=0.828 26

In(g/(mg * g™
S
(=}
T

2.5 3.5 4.5 5.5
In(p /(mg * L™1)

8 KM EE T 52 43 S IR Bff $M B9 Langmuir (a) \Freundlich(b) % & W% Mt 5l & # 2%
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by imidazole-based functional resin
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Fig. 9 Selective adsorption of imidazole-based functional resin
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Effect of anion concentration for uranium adsorption on imidazole-based functional resin
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Table 4 Comparison of desorption effect of

different desorption agents on uranium

i W 79 fiE W%/ %
0.5 mol/L HCI 83.56
1 mol/L NaCl 11. 47
0.5 mol/L. HNO; 99. 83
1 mol/L NaCl+5 g/L Nay;COs 64,77
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201 X7 BB TR e iR . X el TR T A
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Table 5 Uranium adsorption effect of imidazole-based functional resins on uranium-containing wastewater from a mine

. BB/ (mg g 1) B 1 22 R o/
ERIR/ ERT %3 R EHRR/ (mg g )
DK nee 3 3y B A4S g 30.0 35.0 38.0 40. 2 40. 3 36.7
201 X7 BB F 38 e Mg 8.5 15.4 18.2 18.7 18.7 15.9
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Preparation of Imidazole-based Functional Resin and Its Adsorption
Properties for Uranium in Acidic Solution
YANG Wuxinchen, WANG Xiaoze,GOU Yangfei, CHANG Hua, L1 Hao,CHEN Shusen
(Beijing Research Institute of Chemical Industry and Metallurgy -CNNC,Beijing 101149 ,China)

Abstract; Preparation of a novel imidazole-based functional resin using polystyrene-divinylbenzene
copolymer as the support by chloromethylation reaction and imidazole modification was studied.
Adsorption properties and selectivity for uranium by the resin from acidic waste solution were
systematically investigated. The results show that the equilibrium adsorption capacity of imidazole-
based functional resin is 58 mg/g for uranium containing acidic solution with pH=5 and uranium mass
concentration of 90 mg/L. Additionally, the resin has good tolerance to nitrate and chloride ions and
high adsorption selectivity for uranium. When the mass concentrations of nitrate and chloride are 20 g/L and
5 g/L, respectively, the uranium adsorption capacity can also reach 57 mg/g. When the mass
concentrations of uranium and interfering ions in the solution were both 90 mg/L, the adsorption
capacity of imidazole-based functional resin for uranium can reach 44 mg/g, while the adsorption
capacity of any single interfering ion (A1*",Ca*" ,Mg*" ,Zn*" ,Mn’" ,K" ,Na" ) is less than 5. 4 mg/g.
Furthermore,0. 5 mol/L. HNO, is used as desorption, the desorption rate is 99. 83%. When the
imidazole-based functional resin is used to adsorb the actual uranium-containing acid waste liquid from
a mine,the adsorption capacity of uranium is 40. 2 mg/g.which is superior to that of common 201 X7
anion exchange resin.

Key words:imidazole; modification;resin;uranium;adsorption;acidic waste solution





