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Table 1 Main components of the uranium-containing wastewater
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Fig. 1 Functional group structure diagram of special resin
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Table 2 Determination of resin

adsorption equilibrium capacity

B 5k W W B} ) B2 7K p(UD) /(mg « L™1)
W R/BYV b /b N 4 g P i i
1 20 4 4. 25 4.75
2 20 16 3.07 3.75
3 20 4 11.3 11.6
4 20 16 8. 80 8. 30
5 40 16 13.0 11. 2
6 40 24 13.8 15.8
7 40 24 15.1 16. 4
8 40 24 18.5 18.1
9 40 24 19.1 19. 2
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Table 3 Uranium concentration in wastewater after different adsorption time

N A P U g
g bt - -

AR/ K A ) % IR N

p(U)/(mg + L) p(U)/(mg + L™1)

0.2 16. 90 14.6 12. 40 37.4
0.5 11.10 43.9 9. 09 54.1
1.0 8.63 56. 4 8. 84 55. 4
2.0 7.27 63.3 6. 30 68. 2
4.0 4.16 79.0 4. 60 76.8
8.0 2.12 89.3 2.39 87.9
24.0 0.668 96. 6 1.54 92.2
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Fig. 2 Effect of acidity of adsorption solution on

adsorption performance of resin
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Experimental Study on the Removal Uranium From
Nitric Acid Wastewater by Special Resin
WANG Hao', ZHI Meifeng', CHEN Xuexu?, WAN Qiang?, ZHANG Jiayu', ZHANG Xinyu®*
(1. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China;
2. CNNC Jianzhong Nuclear Fuel Co. » Ltd. » Yibin 644000, China)

Abstract: The experimental study of deep uranium removal by two kinds of special resins was carried
out for high nitric acid uranium-containing wastewater in nuclear fuel element plant. The effects of ad-
sorption equilibrium time and acidity, deep uranium removal capacity, and dynamic adsorption per-
formance were investigated. The resin adsorption equilibrium capacity was measured. The results
show that, under the conditions of original acidity (about 3 mol/L), static adsorption time for 8
hours, the uranium concentration in wastewater can be successfully reduced to less than 0. 05 mg/L by
the special resins. Under the conditions of original acidity, dynamic adsorption time for 30 minutes,
the concentration of uranium in the first two bed volume adsorption tail liquid of the two resins is a-
bout 0.7 mg/L. The resins exceed breakthough point in a short time. It can be considered to increase
the kinetic properties of the resin by changing the group type.

Key words: nitric acid wastewater; special resins; deep uranium removal

R R G Gy S S A s (i (e (A A A UM S S A S (i By g A G AR i i S (i Gy S Sy Gy G (e (e (. A B Gy S S B R A A e

(Continued from page 67)

Field Tests of Reinforcing Fine Tailings With Vacuum Preloading Method

HU Liangcai, LI Zhehui, GUO Daping, LI Yulei, ZHANG Ning
(The Fourth Research and Design Engineering Corporation, CNNC, Shijiazhuang 050021, China)

Abstract: In order to solve the problems of poor dam stability and difficult construction of cover sys-
tem caused by high water content and low strength of fine tailings, a series of field tests of the vacuum
preloading method combined with prefabricated vertical drains to reinforce fine tailings were carried
out. The surface settlement, layered settlement, lateral displacement, degree of consolidation and
pore water pressure of tailings under different spacing of prefabricated vertical drains were analyzed,
and vane shear test and bearing capacity test of tailings were conducted. The research results show
that vacuum preloading method can accelerate dewatering of tailings. effectively reduce the water con-
tent, then improve the strength and bearing capacity of tailings, and the reinforcement effect of pre-
fabricated vertical drains spacing of 1. 0 m is better than that of 1. 2 m. As a technology with low
cost, good effect, safety and environmental protection, vacuum preloading method has a broad appli-
cation prospect in in-situ dewatering and reinforce of fine tailings.

Key words: fine tailings; vacuum preloading method; prefabricated vertical drains; reinforcement;

field test
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