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Table 1 Main chemical components of uranium-containing

wastewater
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Table 2 Fitting parameters of adsorption isotherm
Langmuir Freundlich
RARZEAD  RE/TC
gm/(mg g 1) b/(L+«mg ) R? n kr/(mg! V7 e LVn e g 1) R?
25 27.9 0.044 0. 994 3.4 4.3 0.971
H6 45 29.6 0.062 0.998 3.7 5.0 0.982
65 31.0 0.081 0.997 4.0 5.7 0.979
25 24.3 0.320 0.992 2.4 1.5 0.958
T1 45 25.1 0.410 0.996 2.6 1.8 0.967
65 26.0 0.520 0.998 2.8 2.1 0.972
25 9.20 0.028 0.991 4.3 0.85 0.977
201 X7 45 9. 80 0.035 0. 994 4.6 0.96 0.984
65 10. 40 0.042 0.996 4.9 1. 08 0.989
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Fig. 4 Breakthrough curves of dynamic adsorption
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Table 3  Fitting results and parameters of resin desorption experiments

TR I/ U (L 5 B VR B owe g / SR I B
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Adsorption Behavior and Mechanism of Specialty Resins for Uranium in High-Acidity and
High-Chloride Wastewater
ZHANG Dong' , XIAO Rui' , WEI Xin' , YANG Wuxinchen' ,DAI Xiangnan' ,JJANG Guoping'? ,ZHU Pei®

(1. Beijing Research Institute of Chemical Engineering and Metallurgy .CNNC,
Beijing 101149,China;
2.School of Minerals Processing and Bioengineering ,Central South University .
Changsha 410083,China;
3. National Marine Environmental Monitoring Center s Dalian 116023 ,China)

Abstract: For high acid and high chlorine uranium-containing wastewater (( H™ ] = 1. 05 mol/L,p(Cl™ )=
120 g/L,uranium existing as UO,Cl;" ), the adsorption behavior and mechanism of H6,T1 acid- and
chlorine- tolerant resin and 201 X7 resin on uranium were compared and studied. The results show that
the equilibrium adsorption capacity (24.9 and 23. 2 mg/g) and adsorption rate of uranium for H6 and
T1 resins are significantly higher than those of 201 X7 resin. All three resins follow the pseudo-second-
order kinetic model (R? = 0. 999), indicating that chemical adsorption dominates the process. The
adsorption process of uranium on the three resins is more consistent with the Langmuir isothermal
adsorption model,and the adsorption is mainly monolayer adsorption. However, the surface active sites of T1
resin are more uniform,and the adsorption selectivity is stronger (b=0. 32-0. 52 L./mg). The maximum
adsorption capacity of H6 resin is the highest (27. 9-31. 0 mg/g),and its Freundlich fitting is also
good (R*=0, 971-0. 982,n=23. 4-4, 0) , showing characteristics of multi-molecular layer adsorption.
The results of dynamic breakthrough tests show that the adsorption performance of H6 and T1 resins
for uranium is better than that of 201 X 7 resin. In contrast, H6 resin has a faster adsorption rate,
higher effective capacity utilization, and more engineering potential in the early stage. The results of
leaching and desorption experiments show that, under the premise of similar leaching rates, the
leaching efficiency at 2 BV/h (contact time 0. 2 h) is higher and yields a qualified solution with higher
uranium concentration. This study can provide some technical reference for resin screening and process
optimization under extreme water quality.

Key words: high acid and high chlorine uranium-containing wastewater; special resin; uraniumj;

adsorption



