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The accumulation of magnesium in a manganese electrowinning circuit has adverse effects due 

to higher electrolyte viscosity, product contamination, and blockages caused by extensive 

crystallisation. Magnesium is typically removed from electrolyte using a catholyte bleed stream from 

which manganese is recovered as MnCO3 precipitate. The precipitate is subsequently washed with 

water to remove interstitial magnesium. This process hinders sustainable hydrometallurgical practices 

for three reasons. Firstly, substantial ammonium sulfate is lost as waste in the bleed stream. Secondly, 

carbonate used for precipitation is lost as carbon dioxide during the acid dissolution step needed to 

recover manganese. Finally, precipitate washing and carbonate dissolution increases the water demand 

for the process. 

This study investigated a low-cost alternative flowsheet for magnesium removal. An anolyte 

bleed stream was cooled to induce the crystallisation of magnesium rich Tutton salts 

(M(II)(NH4)2SO4·6H2O). Excess ammonium sulfate was added to salt out crystals at ambient 

temperatures to reduce the cooling energy requirements. The aqueous manganese and ammonium in 

the mother liquor was suitable for recycling into the electrowinning circuit. The manganese that co-

crystallised with magnesium was recovered by dissolving the crystals in water and precipitating 

MnCO3, using 78 % less carbonate than the original process. Precipitate wash water was not used and 

this flowsheet allowed for 43 % less ammonium sulfate losses per mass magnesium removed. It was 

found that the reagent cost, water use, and waste production involved in magnesium removal from the 

manganese electrolyte could be significantly reduced using this alternative process. 
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