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Effect of temperature on the selective oxidation of 
iron in the Cu-Fe-S system 
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Selective oxidation of iron in the Cu-Fe-S system, often referred to as the roasting or 

smelting process, is an important step in extracting copper from sulphide ores. The 
temperature and other parameters play a crucial role in this process. Here’s a brief overview: 

1. Oxygen Concentration: The presence of oxygen is critical for the oxidation process. 
The higher the oxygen concentration, the more efficient the conversion of iron sulphides to 
iron oxides and sulphur dioxide [1]. 

2. Particle Size: Smaller particle sizes tend to oxidize more readily than larger ones. This 
is because smaller particles offer a larger surface area for oxygen to react with the sulphides. 

3. Roasting Time: The duration of roasting can be adjusted to achieve the desired extent 
of iron oxidation. Longer roasting times can lead to more complete conversion. 

4. Reactivity of the Ore: The composition of the ore itself, including the ratio of copper to 
iron and the presence of other impurities, can influence the roasting conditions required. 

5. Sulphur Dioxide Control: In industrial processes, it’s important to manage sulphur 
dioxide emissions as it’s an environmental concern. Various technologies, such as sulphur 
capture systems, are used to control and capture SO2 emissions. 

6. Temperature: Higher temperatures generally favour the oxidation of sulphides to 
oxides and sulphur dioxide (SO2).  

In this work, sulphide copper concentrates of “Almalyk Mining and Metallurgical 
Combine” JSC were selected as a research material, and the oxidation process at low 
temperatures with the presence of normal atmospheric air was studied. Low-temperature 
oxidation is aimed at selective oxidation of iron in the Cu-Fe-S system. The oxidation process 
was carried out in a Muffle laboratory furnace. In the research work, the oxidation of iron was 
studied in the temperature range of 100-600 oC. The selective oxidation of iron was studied 
depending on the degree of separation of the oxidized material into the magnetic fraction. 

 
Fig.1. Changes in the amount of the magnetic fraction with increasing temperature 

 
It can be seen from Fig.1 that when the heating temperature is up to 300 oC, the oxidized 

iron compounds are oxidized in a small amount, and in the temperature range from 300 to 600 
oC, the level of selective oxidation of iron increased sharply. Selective oxidation in the Cu-Fe-
S system cannot be achieved due to the fact that increasing the temperature above 600 oC 
leads to the oxidation of copper sulphides as well.  

 
[1] A.A.Yusupkhodjayev, Sh.T.Khojiyev. International Academy Journal Web of Scholar, 2017, 2(11), 5 – 8. 
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