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Abstract: The extraction of gallium from high sulfuric acid leach solution of zinc replacing slag by a new extractant 
HBL121 was carried out based on the problems in the existing extracting process of gallium from zinc smelting slag in 
hydrometallurgy, such as complex acidity adjusting step, high complexing agent cost, and serious organic phase loss. The 
effects of feed acidity, extractant concentration, extraction temperature, extraction time and extraction phase ratio on the 
extraction, and the effects of H2SO4 concentration, stripping temperature, stripping time and stripping phase ratio on the 
stripping of gallium were investigated. The isotherms of the extraction and stripping were plotted, and the conditions of 
extractant transformation were researched. The results show that with 40% HBL121 (mass fraction) and 20%(volume 
fraction) in sulphonated kerosene as extractant, the extraction rate of gallium from the solution with 108.67 g/L H2SO4 

reaches 98.14% in four-stage counter current extraction with O/A ratio of 1:1 at 25  for 10 min. Gallium in loaded 
organic phase can be selectively stripped using 200 g/L H2SO4 solution and the stripping rate reaches 99.18% in 
five-stage counter current stripping with O/A ratio of 4:1 at 25  for 8 min. After gallium stripping, the iron in loaded 
organic phase can be stripped using 7 mol/L HCl solution and the stripping rate of iron reaches 99.23% in three-stage 
counter current stripping with O/A ratio of 1.5:1 at 25  for 2 min. The extractant returns to extraction circularly. 
Key words: gallium; HBL121 extractant; zinc replacing slag; high concentration sulfuric acid leaching liquor; extraction; 
stripping 
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1.1   

1) HBL121
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Table 1  Chemical components of feed solution (mass 

concentration, g/L) 

H2SO4 Ge Ga Zn Fe Cu 

108.67 0.0038 0.2042 19.6425 2.088 4.2445

 
2) 125 mL SXL�70

(
) XSP (Thermo 

Electron Corporation USA)  
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1) 
 

2) 125 mL
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Fig. 1  Effect of H2SO4 concentration on extraction rates of 

elements 
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Fig. 2  Effect of decyl alcohol concentration on extraction 

rates of gallium and iron 
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Fig. 3  Effect of extractant concentration on extraction rates of 

gallium and iron 
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Fig. 4  Effect of extraction time on extraction rates of gallium 

and iron 
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Fig. 5  Effect of extraction temperature on extraction rates of 

gallium and iron 

 
5 15 

25 25 
100%

15 
55 8.14%

 
2.2.6   

HBL121 40%
20%

10 min 25 O/A
1:1 1:2 1:5 1:10 1:20

6  
6 O/A

O/A=1:1
73.35%

7  
7

McCable-Thiele O/A=1:1
4

0.003 g/L 98%
1:10
HBL121

 

 

 
6   

Fig. 6  Effect of phase ratio on extraction rates of gallium and 

iron 
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Fig. 7  Isotherm extraction curves of gallium 

 
2.2.7   

5
1 40%

HBL121+ 20% +
O/A=1:1 10 min

25 A8 2  
 

2  A8  

Table 2  Chemical components in raffinate of row A8 

Element 
Concentration in 

raffinate /(g·L�1) 
Extraction rate/% 

Ga 0.0038 98.14 

Ge 0.0039 �2.63 

Cu 4.2451 �0.01 

Fe 0.003710 99.82 

Zn 19.6384 0.0208 
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Fig. 8  Effect of H2SO4 concentration on stripping rates of 

gallium and iron 
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Fig. 9  Effect of HCl concentration on stripping rates of 

gallium and iron 
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Fig. 10  Effect of stripping time on stripping rates of gallium 

and iron 
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Fig. 11  Effect of stripping temperature on stripping rates of 

gallium and iron 
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Fig. 12  Effect of stripping phase ratio on stripping rates of 

gallium and iron 
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Fig. 13  Isotherm stripping curve of gallium 
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Table 3  Components in stripping liquor of row A8 

Element 
Concentration in stripping 

liquor /(mg·L�1) 
Stripping rate /%

Ga 795.04 99.18 

Fe 1.664 0.02 

 
3

99.18% 0.02% 200 

g/L
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Fig. 14  Isotherm stripping curve of iron 
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4  A5  

Table 4  Components in stripping liquor of row A5 

Element
Concentration in 

stripping liquor/(g·L�1) 
Stripping rate/%

Fe 3.1019 99.23 

 

4
99.23%  
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1) HBL121
Fe3+  

2) 40%( )+20%( )
+

98.14% Cu2+ Ge4+ Zn2+

99.82% 200 g/L
 

3) 200 g/L

99.18%
0.02% 7 mol/L

99.23%  
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