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Abstract
Hydrometallurgical production of zinc from concentrates is generally carried out by H2SO4 leaching. For the 
smooth operation of this process, some harmful components must be removed from the leach solution before 
the electrolysis stage; MgO is one of these compounds.  Zinc concentrate samples from the Mount Isa mines 
were used in leaching tests. Leaching tests with an aqueous solution of H2SO4 and SO2 gas were carried out at 
various temperatures, pH levels and leaching durations. While duration and the pH value of the solution were 
effective parameters in H2SO4 leaching, temperature and pH were more effective in SO2 leaching for the removal 
of MgCO3 and CaCO3. Removal of MgCO3 and CaCO3 was generally achieved at low pH values. The results 
show that SO2 gas can be a good alternative to sulfuric acid in the leaching of MgCO3 and CaCO3.
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Introduction
Hydrometallurgical processes in metallic zinc pro-

duction require oxidic materials. Therefore, the most 
common sulfidic raw ores or sulfide concentrates are 
roasted. While roasted oxide is leached with H2SO4, 
gases, particularly SO2, are used for sulfuric acid 
production. Some elements from gangue minerals go 
into solution at the leaching stage. These elements have 
a harmful effect on the electrolytic process. The next 
stages of the process are neutralization and purification 
of leach liquor with respect to iron, copper, cadmium 
and other impurities. After purification, the solution 
is processed in electrolytic cells in order to recover 
the metallic zinc by electrolysis. During electrolysis, 
sulfuric acid is also regenerated (Ellsworth, 1952; 
Habashi, 1997). 

In the hydrometallurgical zinc production process, 
magnesium is one of the harmful elements, because of 
its adverse effect during the impurity removal stage. 
It increases the resistance of the electrolytic bath and 
thus decreases the quality of cathodic zinc (Krauss, 
1985; Habashi, 1997; De Souza, 2004; Jarosiñski 
and Fela, 2007).   

The Mount Isa Mine orebody was discovered in 
1923. It was run and developed by Mount Isa Mines 

Ltd. Subsequently, it was acquired by Xstrata in 2003. Now 
the mines have two separate mining and processing streams, 
copper and zinc-lead-silver. Mount Isa Mines’ zinc operations 
include one underground and two openpit zinc-lead mines, a 
concentrator and a lead smelter (Xstrata, 2008).

Usually the MgO content of a zinc concentrate causes 
problems if it’s over 0.2%. The MgO content of Mt. Isa zinc 
concentrates in the 1980s was around 0.3-0.4% . This level of 
magnesium is acceptable, but smaller percentages are better 
for the smooth operation of the electrometallurgical process-
ing of zinc. Thus, MgO content of the concentrate needed to 
be reduced (Sanak-rydlewska and Małysa, 1996; Booster et 
al., 2000).

Industrial-scale magnesium removal can be carried out by 
two methods. The first method is the collection of a part of 
the solution containing Mg ions from the electrolytic solution. 
The second method is the dissolution of magnesium oxide by 
sulfuric acid before the roasting of zinc concentrates. The first 
method has some disadvantages, such as loss of metals and 
environmental problems. In the sulfuric acid leach process, 
while MgCO3 is leached, the main constituent, ZnS, resists 
the sulfuric acid leach (Jarosiñski and Fela, 2007).

In this work, the leaching of MgCO3 using sulfuric acid 
or SO2 gas was investigated under various pH values and 
temperatures for the solutions. The behavior of CaCO3 in the 
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