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Fig. 1

imprinted chitosan resin and non imprinted resin

Infrared Spectra of chitosan, gallium
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Fig.2 Scanning electron microscopy of gallium

imprinted chitosan resin and non imprinted resin
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Fig.3 Effect of pH on the adsorption performance

of gallium imprinting resin
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for different metal ions
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Table 1  Adsorption properties of gallium imprinted

resin and non imprinted resin for metal ions

g S Ga(ll)  V(V) AT
Q./(mg-g™")  38.70 5.58 6.94

BENR G ATEREK,  0.375 0. 030 0.038
PP 2R K 12.50 9.87
Q./(mg-g™")  27.07 8.94 13.29

RENIEME R EK,  0.204 0. 050 0. 080
PR 2B K 4.08 2.55
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Fig.5 Adsorption kinetic curves of gallium

imprinted resin and non imprinted resin
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Table 2  Fitting results of kinetic equation

Jitk 2 BRELBRIE  AREER R
Q,/(mg-g™")  12.39 2.92
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Fig.6 Adsorption isotherms of gallium on

gallium imprinted resin
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Table 3 Fitting parameters of gallium adsorption

isotherms on gallium imprinted resin

I SR ERENIR

e’ (mgeg ™) 16. 28

Langmuir K;/(mg-L™") 0. 002
R? 0.97
Ky/(L-mg™") 0.07

Freundlich n 1.27
R? 0.96

A/(L-g) 1.74

Temkin b 160. 34
R? 0. 94
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Fig.7 Reusability of gallium imprinting resin
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Synthesis of gallium imprinted resin and its adsorption
performance in bauxite leaching solution
LIU Ping, LYU Guozhi, ZHANG Ting’an, YANG Chao, WANG Song
(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract; To address the low efficiency of gallium extraction, the present study synthesized a gallium-imprinted
chitosan resin with good adsorption performance for gallium by using chitosan as the carrier, grafting acrylic
functional monomers through cross-linking of glutaraldehyde and combining with ion-imprinting technology, and
characterized the functional groups and morphology on the surface of the resin with the help of FT-IR spectroscopy
and scanning electron microscopy, studied the adsorption kinetic process of the synthesized resin in simulated
dissolution solution by adsorption tests, and investigated the reusability of the synthetic resin. The adsorption
kinetic process of the synthetic resin in the simulated dissolution solution, the effects of solution pH and competing
ions on the adsorption performance of the resin, and the reusability of the synthetic resin were investigated by
adsorption tests. The results showed that the surface of the gallium-imprinted resin formed a rough and porous
structure; the adsorption of gallium by the resin conformed to the quasi-secondary kinetic model and the Langmuir
adsorption isothermal model, and the adsorption process was a monomolecular layer adsorption mainly controlled by
chemical adsorption, with the saturated adsorption capacity of 16. 28 mg-g~'; the optimal use of this resin was in
the pH range of 5 ~7; the adsorption selectivity of gallium for vanadium and aluminum was higher than that of
gallium for the simulated dissolution solution. The optimal pH range of the resin was 5 ~ 7; the selectivity
coefficients of gallium relative to vanadium and aluminum were 12. 50 and 9. 87, respectively, which showed better
gallium adsorption performance; the adsorption capacity of the resin remained at 80% of the original capacity after
repeating the adsorption and desorption cycles for seven times, which had a good reuse effe.

Key words: gallium extraction; bauxite leachate; chitosan; physicochemical modification; ion blotting technique ;

selective adsorption; adsorption model ; reusability



