
26 AL 30 DE SETIEMBRE - 2022 

Completing the Copper 
Smelter Flowsheet - 
ISASMELT™ and 
ISACONVERT™ 
Oscar Mendoza, Dr Stuart Nicol, Ben Hogg, Christian Pasten, Dr Stanko Nikolic 

 



26 AL 30 DE SETIEMBRE - 2022 

Abstract 
ISASMELT™ technology is based on the use of an elegant furnace system 

design which uses submerged lance technology to provide highly efficient 

mixing and reaction of feed materials in a molten slag bath.  

Recent success of the ISACONVERT™ Furnace at the Kansanshi Copper 

Smelter, both stages of the continuous copper smelting flowsheet have now 

been proven on an industrial scale.  

The ISACONVERT™ Furnace allows substantial improvements to: 

Environmental performance, CAPEX employed, The small footprint of the 

ISACONVERT™ Furnace permits brownfield smelter upgrades 

ISASMELT™ and ISACONVERT™ technology, allows for significant advantages 

for new and existing real-world operations. 

 

ISASMELT™ 
FURNACE 

ISACONVERT™ 
FURNACE 



Abstract 
ISASMELT™ and ISACONVERT™ furnaces are modern bath-smelting processes 

for the smelting of non-ferrous materials to produce various matte, slag, and 

metal products. In a copper smelting application, the ISASMELT™ furnace is 

used to smelt copper concentrate to produce a copper matte and the 

ISACONVERT™ furnace is used to smelt this copper matte to produce blister 

copper. 
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Impurity Control with 
ISASMELT™ and 
ISACONVERT™ 
Technology 

The ISASMELT™ can be operated to maximise 
rejection of specific minor elements.  

This is achieved by adjusting the lance 
oxygen enrichment, matte grade, furnace 
temperature, and slag chemistry targets.  

The rejection of key impurities for a typical 
ISASMELT™: 
          • Lead (Pb) – 30% 
          • Arsenic (As) – 90% 
          • Bismuth (Bi) – 90% 
          • Cadmium (Cd) – 80% 
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ISACONVERT™ Slag 
Quality 

• The ISACONVERT™ furnace is an intensely stirred reactor 

that operates in chemical equilibrium with 100% oxygen 

efficiency 

• Slag composition region in which the ISACONVERT™ process 

operate in a Cu2O”-CaO-“Fe2O3” system at copper 

saturation at 1250C 

• Limestone flux is added to: 

• Slag former: fluxes magnetite in bath to form slag 

• Silica lowers melting point of FeO (1385°C) to about 1140°C 

• The industrial experience shows the realistic performance 

to operate in a Fe/CaO ratio <2.5 to having a level of Fe3O4 

around 10-20% with 20-30% of Cu in Slag. 

• In addition, the 20-30Cu% on Slag  ensure a low Sulphur in 

the blister product <1% S.  

 

Liquidus Isotherm in the “Cu2O” -CaO- 
“Fe2O3” system at copper saturation at 

1250 °C with ISACONVERT™ slag 
compositional region shown in grey 

Sulphur (wt%) in blister and copper in slag 
measurements from several 

ISACONVERT™ pilot plant trials. 

Sulphur (wt%) in blister and copper in slag 
from plant assays at KCS ISACONVERT™ 

during March-April 2021 

Magnetite (Fe3O4) vs Cu in Slag for 
industrial ISACONVERT™ Slags 
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“ 
Success of the ISASMELT™ - Apply this to 

Converting! 
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Typical stages of bath converting, and the emission related 

Emissions during 
matte charging 

Emissions during 
furnace roll in/out 

Leakage during 
slag blow 

Emissions during 
slag skimming 

Emissions during 
charging scrap and 

reverts 

Emissions during 
copper pour 
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ISACONVERT™ is the solution for emission  

Batch Process 

• Mismatch with continuous primary smelting 

• High maintenance 

• High fugitive emissions (hooding/crane transfers) 

• Dilute off-gas (high cost for capture) 

• Unstable off-gas flow to acid plant 

Continuous Process 

• Reduced operating costs 

• Easier to automate 

• Better environmental performance 

• Better safety performance 

• Smaller footprint  
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Why ISACONVERT™ is the solution for 
emission  

Stationary 
tapping holes 

Seal Lance 
arrangement 

Enclose 
launders 

Inducted roof 
ports 

Stationary 
furnace shell 

Sealed off-gas 
transition 
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Why ISACONVERT™ is the solution for 
emission  
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And, its cheaper! 

An ISACONVERT™ solution 
depending of the capacity 
and customization, is about 
200-300 Million USD 

Site Asarco 
Hayden  

2018 

Freeport 
Miami 
2017 

Freeport Miami 

Furnace Type 
Peirce Smith Hoboken ISASMELT 

Emissions 
(%S in Feed) 5% 2% <0.02% 

Vessels (#) 4 5 1 
Copper Production 
(kt/a) 250 190 190 

Matte Grade (wt% 
Cu) 58 60 58 

Upgrade Cost 
(Million USD) 270 450 0 

Emissions Achieved 
 (% S in Feed) <0.1 <0.1 <0.02 
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