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Title of the doctoral thesis Phase equilibria and precious or high-tech metal distributions in copper smelting 

systems 

 

Content of the doctoral 

thesis 

The current higher demand for precious/hi-tech metals and the depletion of natural 

resources lead to an urgent need to recover metals from more complicated secondary 

materials. This thesis focuses on the determination of the favorable conditions for the 

recoveries of valuable metals from secondary materials through copper smelting. The 

equilibrium phase relations of copper/matte and silica/spinel/wüstite-saturated slags 

were investigated. The distribution behaviors of Au, Ag, Pt, Pd, Ni, Co, and Sn in 

different copper smelting systems were determined.  

The results obtained provide insights for improving the performance of copper 

smelters and increasing the recovery of valuable metals from primary and secondary 

materials by adjusting the temperature, oxygen partial pressure, and by adding fluxes 

like Al2O3 and CaO. 
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