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Presentation Outline 

– Kidd Smelter Flowsheet
– Present C-Furnace Throughput and 

Operating Conditions  
– Slag Chemistry Optimisation 

• Impact of %Fe/SiO2, %CaO, %Al2O3, %MgO 
and %ZnO in slag

• Solubility of Cu in slag as Cu2O
• Discussion on FeS solubility in slag and impact 

on Cu losses

– Conclusions   



Schematic flowsheet of the Kidd 
Smelter



Mitsubishi Process (generic)



S, C and Cl Furnace Data for the 
Kidd Metallurgical Site 

Typical rate, tph Furnace Size Blowing 
Rate, 

Nm3/hr 

O2 
enrichment 

% 

Typical 
Temp, 

0C 
 

Matte/Blister 
 

Slag 
S-furnace 10.3 m dia. 28,000 46 1200 ~ Same as CL-furnace 
CL-Furnace 10.8 m by 6.1 m      

(elliptical) 
(3 MVA) NA 1270- 

1275 
27 50 

C-Furnace 8.2 m dia. 17,500 32 1250 18 5-131 
 



S-Furnace (Kidd Metallurgical Site)
(Operating Temperature: 1200 0C)

Table II – Typical analysis of CL-furnace matte and slag 
 

      a) Typical Matte Composition (2007) 
�

�
                                             (b) Typical CL Slag Composition (2007) 

Component/ 
Element 

Analysis, wt% 

Cu 1.0 
Fe 41.0 
S 0.6 

SiO2 32.0 
CaO 3.3 
Al2O3 2.0 
MgO 0.8 
ZnO 4.0 
Pb 0.3 
Ni 0.04 

%Fe/SiO2 1.28 
 

Element Analysis, wt% 
Cu 68.0 
Fe 6.8 
Ni 0.5 
Pb 0.6 
Zn 0.4 
S 21.0 



Objective of this Project
• Study the impact of slag composition and 

operating conditions on the solid phases  
present in Kidd slag.
– In order to minimize metal losses by entrainment 

• Target to reduce the soluble Cu losses in the 
CL-Furnace slag  
– Impact of slag composition and temperature



Approach in Performing 
Thermodynamic Calculations 

• The Factsage software was used for all calculations 
• The slag system has 8 degrees of freedom which were fixed to 

relate to the S-Furnace operating conditions:  
(T, P, p(SO2) ~ linked to O2 enrichment in lance), (%Fe)matte, 

(%Fe/SiO2)slag, (%CaO)slag, (%Al2O3)slag , (%MgO)slag , 
(%ZnO)slag)

• Several diagrams were produced where the effects of all the 
parameters on the slag liquidus were mapped.  From these 
diagrams an optimum (%Fe/SiO2) can be selected depending 
on desired operating temperature
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Conclusions
• Kidd was found in general to operate the 

S-Furnace at “close to optimal” conditions  
- Reduced variability would help lower the average losses

• It is believed that copper losses could be 
reduced by 0.1-0.2% Cu units by “fine 
tuning” the chemistry and by further 
advances in process control



Discussion Topics
Impact of minor components on slag liquidus

• SiO2 is required to flux the magnetite
• When CaO, MgO, Na2O, K2O,… are 

present, they “rob” the available SiO2 and 
more magnetite can precipitate if the same 
%Fe/SiO2 is used

• If the flux can melt efficiently (not always 
the case),  it is better to use high grade 
flux to minimize the flux requirement and 
improve the smelting furnace heat balance  



Discussion Topics
Impact soluble FeS on Cu losses in slag

• In the present case (high grade matte), the Cu 
losses are essentially the sum of the soluble Cu 
as Cu oxide + the Cu as entrained matte

• When a lower grade matte is used or a high 
%Fe/SiO2 is used, the FeS becomes soluble  
and sufficient to “pull” more copper in the slag by 
the strong interaction between the S (from FeS) 
and Cu in the slag
– An interaction model would be required to model 

correctly the impact of FeS in slag on total soluble 
copper (oxide + oxy-sulfide complexes)   



Questions ? Preguntas ?  


