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Fig. 1 TGA thermograms of adsorbent resins
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Fig. 2 Effects of pH on adsorption of Ga(IIl) with P507 SIRs
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Fig. 3 Adsprption kinetic cruves of P507 SIRs for Ga(III)
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Tab. 1 The calculated parameters of pseudo-first-order and
pseudo-second-order Kinetics model for adsorption of Ga(IIl) with P507 SIRs
K P — Gy gAY
K,/ (min~") Q./(mg-g™") R’ Ky/(g-mg™' min™')  Q/(mg-g™") R’
288 0.192°5 4.013 6 0.573 6 0.083 3 7.748 5 0.989 4
298 0.235 4 11.143 3 0.836 8 0.036 0 14.723 6 0.994 7
308 0.1958 18.205 4 0.734 1 0.014 5 22.7152 0.988 6
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Fig. 4 Adsprption isotherma curves of P507 SIRs for Ga(IIT)
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Fig. 5 The breakthrough curves of different flow rates
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Tab. 2 Langmuir and Freundlich isotherm models fitting paramters for Ga(IIl) adsorption with P507 SIRs

/K Langmuir 45 5 W% fhHA5 5 Freundlich 25 W% % 75
K./(L-mg™") Qy/(mg - g™ ") R? Ke/(mg-g™1) n R?
288 0.017 3 17.86 0.968 5 1.04 1.958 0.954 5
298 0.048 1 26.32 0.9813 5.43 3.383 0.967 6
308 0.065 5 37.04 0.991 0 8.46 3.494 0.979 8
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Fig. 6 Effects of different concentration of hydrochloric acid

on the adsorption of Ga(IIT) with P507 SIRs
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Fig. 8 Effects of pH on adsorption of metal ions with PS07 SIRs
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Fig. 10 Effects of pH on adsorption of metal ions with
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Fig. 11 Dynamic adsorption breakthrough curves in binary mixture
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Ga(III) Adsorption Using Solvent-impregnated Resins Containing P507

ZHU Dongdong"*, XU Cuiping"*, GAO Xuezhen', LIU Junshen'

(1. a. School of Chemistry and Materials Science ;b. Analysis and Test Center, Ludong University, Yantai 264039 , China;
2. Shandong Deheng Human Resource Co.,Ltd., Yantai 264099 , China)

Abstract ; Solvent impregnation resins ( SIRs) separation method combines excellent characteristics of solvent
extraction method and ion exchange method organically,and the preparation method of SIRs is simple. It could
be flexible to choose different carriers and extractants according to the actual situation,which is expected to a-
chieve theseparation and recovery of gallium. In this paper,P507 SIRs were prepared with styrene-divinyl benzene
macroporous resin ( HZ818) as the carrier, P507 (2 — ethylhexyl phosphonic acid 2 — ethyl hexyl ester) as the
extractant. The adsorption and separation properties of Ga(IIl) in sulfuric acid system with the SIRs were stud-
ied. In the static adsorption experiments,the optimum adsorption pH of Ga(Ill) was 3.3, and thecorresponding
adsorption capacities was 13.7 mg + g~'. The adsorption equilibrium time was 14 h. The kinetic adsorption
process was described by quasi-second-order kinetics and the isothermal adsorption was well consistent with the
Langmuir isothermal adsorption model. The dynamic adsorption experiments showed that the low flow rate was
favorable for the adsorption of Ga(IIl) with P507 SIRs. Ga(IIl) could be eluted easily with 1.5 mol - L™
HCI. The stability performance of cyclic adsorption of Ga(IIl) with P507 SIRs needs to be improved. In Ga(III')
—7Zn(I) ,Ga(MI) - Cu(II) binary mixtures,P507 SIRs had good adsorption selectivity for Ga(IIT) ,and Ga
(IIT) could be separated and enriched by controlling the pH of the solution. While in Ga(IIl) — Fe(III) binary
system and Ga(lll) —Zn(Il) —Cu(Il) — Fe(Ill) complex system,P507 SIRs showed good adsorption selec-
tivity forFe (III) ,and little adsorption of Ga (IIl) , which indicated that the presence of Fe (III) had a great
effect on the adsorption of Ga(TIIT).

Keywords : solvent impregnated resins( SIRs) ; adsorption ; P507 ; Ga( I1I)
(HHEHRE FHET)



