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Cu smelting process 
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FTmisc for non-ferrous smelting process  

(2) The matte smelting system (S-Cu-Fe-Ni-Co-Pb-Zn-As) 
This system has been evaluated and optimized [4006, 4007, 4008, 4009, 4010, 
6019] mainly for matte/slag/metal/speiss equilibrium calculations involved in Cu-
, Pb- and Zn-smelting and processing. 
• The following solutions and compounds form a thermodynamically self-consistent 

set of phases which are designed to be used together (and with FToxid-SLAG and 
the gas phase from the FACT53 database.) Users are urged to read the 
descriptions of each of these phases under “Description of solutions.” 

– Liquid matte [FTmisc-MATT] – S-Cu-Fe-Ni-Co-Pb-Zn-As 
– Liquid copper or speiss [FTmisc-CuLQ] – Cu-Pb-Zn-As-Fe-Ni-Au-S-O 
– Fe-Cu [FTmisc-FeCu] – fcc solution  
– Sphalerite [FTmisc-SPHA] – Solid ZnS with FeS in solution 
– Wurtzite [FTmisc-WURT] – Solid ZnS with FeS in solution 
– Cu2S-PbS-ZnS [FTmisc-Cu2S] – solid solution 
– Liquid Pb [FTmisc-PbLQ] – Liquid Pb with 12 alloying elements  
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Cu smelting and converting processes 

• Roasting 
– Dry and heat the furnace charge 
– Increase Cu2S : FeS 

 
• Smelting 

– Produce copper rich matte  
– Separate matter and slag 
– 2CuFeS2 + 5/2O2 + SiO2 = Cu2S- FeS + FeO.SiO2 + 2 SO2 

 
• Converting 

– Remove Fe and S from matte and produce blister copper 
– Cu-Fe-S + O2 + SiO2 = Cuimpure + 2 FeO.SiO2 - Fe3O4 + SO2 
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Flow Chart 

 Final Product 

Converting @ 1240 with O2 
Blister Cu  98%Cu Slag (l), Gas 

Smelting @ 1220 with O2 enriched Air 
MATTE (l) 63%Cu Slag (l), Gas 

Roasting @ 600C with Air 
FeCuS2 (S), Aspinel (l), SiO2 (S)  Gas 

Feed (Concentrate) 
Ores: CuFeS2, FeS, SiO2 
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Smelting: Database Selection / Reactants 
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Smelting: Selection of phases 
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Results 

Gas composition 

Matte composition 

Slag composition 

In order to change this matte grade, 
we can change the amounts of flux 
<B> and gas (oxygen) <A> 
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Results: Overview of products 

Click: Output  Plot  Plot Results  
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Results: Cu matte grade 
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Results: Slag composition 

Non-Ferrous Processing 11 



 2011 
Montreal  Montreal 

2013 

Save/Import matte for converting process 

Save “Stream” 

Import “Stream” 
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Converting process: input  

Matte imported from the 
previous calculations 
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Converting process: phase selection 
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Results: Overview of products 
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Results: Cu-liquid  
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