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1.) Introduction 
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2. Experimental setup and analyses 
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2. Experimental setup and analyses 

 Four parameters under investigation: 

 S/L-ratio: 1:2 / 1:5 / 1:10 

  Time t: 4 h and 3 samples: 1 h / 2 h / 4 h 

 Temperature T: 60 °C / 70 °C / 80 °C 

 NaHS concentration: 0 M (pure 2.5 M NaOH) / 1 M / 2 M  
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Experimental setup 
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3. Results 

Concentrates  

A B 

d80 / µm (dry) 

Cu / wt.-% 

91.9 

14.3 

92.9 

20.3 

As / wt.-%   4.0   1.8 
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Minerals containing following elements: 

Cu: Enargite, Tennantite, Chalcopyrite 

As: Enargite, Tennantite 

Fe: Pyrite, Chalcopyrite 
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3.) Results 

As Leaching yield vs. s/l-ratio at 80 °C  

and 2.5 M NaOH / 2.0 M NaHS  

Effect of s/l-ratio      

 Yield decrease by s/l-ratio  

 

 Best result with s/l-ratio 1/10 

95 % for A  

80 % for B1  
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3.) Results 

As Leaching yield vs. time at 80 °C,  

s/l-ratio 1:10 and 2.5 M NaOH / 2.0 M NaHS  

Effect of time      

 Positive effect of time on 

As leaching yield 

 

 Probably better crystalline 

leachability of Enargite 

than Tennantite  
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3. Results 

As leaching yield vs. temperature at  

2.5 M NaOH / 2.0 M NaHS and S/L-ratio 1:5 

Effect of temperature      

 Strong positive effect  

     of temperature on concentrates 

 

 80 °C effective for As leaching 
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3. Results 

Effect of NaHS      

 Positive effect of NaHS  

    on As leaching yield  

 

 Probably due to enhanced formation  

    of As-S-complex  

→ Thioarsenate 
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As leaching yield vs. NaHS concentration at 80 °C 

2.5 M NaOH and S/L-ratio 1:5 
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4. Conclusions and Summary 

Main minerals of concentrates A and B:  

Pyrite, Enargite, Tennantite, Chalcopyrite 

Best As leaching yields (based on leaching solution): 

Time: 4 h 

S/L-ratio: 1:10 

Temperature: 80 °C 

[NaHS]: 2 M    95 % for A / 80 % for B  

Alkaline sulfide leaching suitable for concentrates  

(low and medium S-content, independent Ca-content)   

12 TU Bergakademie Freiberg | Institute for Nonferrous Metallurgy and Purest Materials | Leipziger Straße 34, 09599 Freiberg | 

Karsten Meiner, M.Sc. | karsten.meiner1@inemet-tu-freiberg.de | Copper Expert Commitee 30 September 2021  

Institute for Nonferrous 

Metallurgy and Purest 

Materials 



Thank you for your 

attention! 
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