
Highlights:
· An evolutionary method, reductive-sulfurizing smelting process, was presented to recover valuable metals from copper-cobalt smelter slag and the technical feasibility of it was proved by thermodynamic analysis and experimental results.
· Above 91.99% Cu and 92.94% Co and less than 38.73% Fe lost in the smelter slag were recovered, Cu and Co contents in cleaned slag could decrease to 0.18% and 0.071% respectively. 
· The addition of CaO was beneficial to improve the recovery of Cu and Co during reductive-sulfurizing smelting process, and it showed some selectivity in Co recovery.
· Cu and Co lost in smelter slag were recovered and enriched in Cu-Co matte mainly in the form of sulfides(FeS, Cu8S5 and Fe0.92Co0.08S) and alloy(Fe-Cu-Co). 

