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Table 1 Main components of lanthanum oxide mg/kg
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Fig.1 Effect of adsorption time on adsorption of

La’* and Zn** by CL-P507 resin
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Fig.2 Effect of feed solution initial pH on
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Fig. 3 Infrared spectra before and after adsorption of

La** and Zn** by CL-P507 resin
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Langmuir and Freundlich isothermal adsorption lines of adsorption of La’* and Zn** by CL-P507 resin
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Fig.5 Quasi-first-order, quasi-second-order and second-order kinetics fitting curves of
adsorption of La*" and Zn’>" by CL-P507 resin
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Table 2 Kinetic fitting parameters of adsorption of La’* and Zn’>" by CL-P507 resin
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La*™ 0.098 9 0.026 9 0.2105 0.991 31 0.109 8 12.104 3 0.999 59 0. 088 0 2.648 2 0.994 48
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Fig. 6 Effect of temperature on distribution coefficient of adsorption of La’" and Zn** by CL-P507 resin
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Table 3 Thermodynamic parameters of La®*
adsorption by CL-P507 resin

AG/ AH/ AS/
T/K
(k] *mol™") (k] *mol™") (Jemol '+K 1)
298 —0.48
308 —0.62
3. 89 14. 65
318 —0.77
328 —0.92
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Table 4 Thermodynamic parameters of Zn>*
adsorption by CL-P507 resin

AG/ AH/ AS/
T/K
(kJ] * mol™ ') (k] * mol™ 1) (Jemol '« K1)
298 —1.68
308 —1.88
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318 —2.08
328 —2.27
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Adsorption Behavior of CL-P507 Resin on La(I[) and Zn( 1)

LIU Shuaifeng, LIU Pei, LAI Pengfei, HUANG Long,GUO Haoran, FENG Weihang,
NIE Huaping,ZHANG Xiaolin

(School o f Metallurgical Engineering ,Jiangxi University of Science and Technology
Ganzhou 341000,China)

Abstract: The challenge of achieving profound separation between rare earth elements(REEs) and non-
rare earth impurities during the purification process via extractive resin adsorption has consistently
posed a formidable obstacle. The static method was employed to analyze the adsorption behavior of
La’" and Zn®' ions onto CL-P507 resin. The influences of adsorption duration, solution pH, and
temperature on the adsorption efficiency of La®" and Zn*' by the resin were investigated. The
adsorption kinetics and thermodynamics of La®" and Zn*" were analyzed. Additionally, the separation
and migration mechanisms of La’" and Zn*" during the adsorption process was discussed. The results
indicate that H" participates in the reaction involving the phosphoric acid functional group of CL-P507
resin. At a feed liquid pH of 4. 0, the adsorption equilibrium values for La’" and Zn*" are achieved at
0.098 9 mmol/g and 0. 153 4 mmol/g,respectively within 8 min and 15 min. The adsorption of La®"
and Zn*" onto CL-P507 resin is an endothermic process adhering to the Langmuir isothermal model
and quasi-second-order kinetics, with chemical reactions governing the process. The findings offer
theoretical insights into the efficient separation of rare earths from non-rare earth impurities.

Key words:CL-P507 resin;adsorption;rare earth;LaClll);ZnCIl)





