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Table 2 Chemical reaction equations and associated

equilibrium constants for V and Ga in dominant region

7 S5 R 3 lg K.(298 K)
1 V,0;+2H"==2VO; +H,0 —1.44
2 H, V5,05 +4Ht==5V,0;+3H,0 13.931
3 HV,,0% +HT==H,V,,0% 3.678
4 5V,0lf +10Ht==2HV 035 +4H,0 62.132
5 2HV, 0% +2HT==V,0t; +2H,0 16.177
6 2HVO} +HT==HV,0} +H,0 13. 904
7 VO}~ +HT==HVO;~ 13.277
8 H,VOr +2HT==VO04# +2H,0 7.086
9 HVOi +H'==H,V0; 8. 057
10 Hy V05 +14H ==10VO5 +8H,0 6.73
11 V008 +H==HV,,0} 5.78
12 5V,0% +8H ==2V,,08; +4H,0 50. 57
13 2VOi~ +2H T ==V,0}" +4H,0 27. 847
14 HV, 0% +H,O+H"==2H,VO; 2.211
15 Vo, 04 +H " ==HV,0} 12.612
16 V.04 +H,O==2HVOi~ —1.292
17 Ga** + H,O==Ga (OH)?T +H"* —2.835
18 Ga (OH)?T +H,0==Ga (OH)# +H" —4. 434
19 Ga (OH)# +H,O+==Ga (OH);+H" —0.1
20 Ga (OH); ==Ga0O; +H" +H,0 —9.757
21 Ga (OH)?" +2H,0 ==Ga (OH)s+2H" —4.534
22 Ga’" +3H, O ==Ga (OH); +3H" —7.369
23 Ga (OH){ ==Ga0O; +2H* —9. 856
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Fig.3 Gallium component predominance diagram
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Fig.4 Alkali titration test results of vanadium-containing solutions
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Thermodynamic Analysis of Separation of Vanadium and Gallium in V(V)-Ga (I[ )-H,O

Acidic Solution system

NIE Zijie"*? ,ZHANG Weiguang'**,LI Yibing"?*,CHEN Rifan',CAO Xuejiao"*?*,

CHEN Yang'*?*,HUANG Yukun’
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Abstract: To address the issue of the efficient separation and recovery of vanadium and gallium from
acidic solution system, the physicochemical differences between V(V ) and Ga(Ill) in the V(V)-
Ga(lll)-H,;O system were systematically examined. Through metallurgical thermodynamic
simulations, concentration predominance diagrams and species predominance diagrams were generated.
Combined with alkali titration experiments and Raman spectroscopy analysis,the optimal lg[ C J+-pH
range for vanadium-gallium separation was determined. The results indicate that the ideal pH range is
between 2 and 3. In the range, vanadium ions will form large-nucleus anions of vanadium
polyoxometalates with a molar fraction of more than 90% , while gallium mainly exists in the form of
small-nucleus cations,increasing the chemical state difference between vanadium and gallium in acidic
solution system and effectively avoiding the formation of large-nucleus gallium hydroxide precipitates,
which is conducive to the separation and recovery of vanadium and gallium in the enriched solution
system.

Key words: polynuclear vanadate anions; large-nucleus anions; predominance diagrams; vanadium; gallium;

separation





