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Fig.1 Manganese concentration adjusted by using barium hydroxide and ammonia solution at different dosages of ammonium
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Table 1 C(Mn/Ca) after adding ammonia water and barium
hydroxide at different dosages of ammonium fluoride

m(NH,F/Mn)  II&E&EMABlc(Mn/Ca) % /Kc(Mn/Ca)
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2 832 626
3 826 1051
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Table 2 Precipitation efficiencies and c(Mn/Ca) of various
ions at different initial manganese concentrations
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Fig.2 Manganese concentration (a) and calcium magnesium concentration (b) at different amounts
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Table 3 C (Mn/Ca) after adding different amounts of
ammonium carbonate
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Table 4 Precipitation efficiencies of various ions at different
reaction temperatures
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50 25.6 43.9 96.3 490
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fluoride precipitation Chemical

Calcium Separation from Manganese Sulfate Liquid and Preparation of
Manganese Carbonate

HE Siyu', HUANG Ruixiang', WANG Xugian', CHEN Feiyu®, FU Yifan’, ZHANG Yongkui'
(1.College of Chemical Engineering, Sichuan University, Chengdu, Sichuan 610065, China; 2.Sichuan
Zhongzhe New Material Technology Co., Ltd., Guangyuan, Sichuan 628115, China)

Abstract: The problem of difficult separation of low concentration calcium ions in manganese sulfate ore
solution is not conducive to its further utilization. This study compared the effects of fluorination and
ammonification methods on the separation of calcium from sulfuric acid manganese ore solution, and
investigated in detail the effects of ammonium fluoride dosage, pH value regulator, ammonium carbonate
precipitant dosage, reaction temperature, and pH value value on calcium separation efficiency and
manganese ion loss. Experiments have shown that the optimal conditions for separating calcium by
fluorination are: adjusting the pH value to 4.5 using ammonia water, a ratio of 3:1 between ammonium
fluoride and manganese, a ratio of 3:4 between ammonium carbonate and manganese, and a reaction
temperature of 90 ‘C. The optimal pH value for separating calcium by ammonification method is 9.5. It is
worth noting that both methods can not only separate low concentrations of calcium, but also achieve a
separation rate of over 90% for magnesium. Compared to the fluorination method, the ammonification
method can achieve a calcium separation rate of 83.3% and minimize the loss of manganese ions. In
addition, high-purity manganese carbonate was successfully prepared by further utilizing the manganese ions
in the manganese sulfate solution obtained by the ammonification method for separating calcium and

magnesium.
Keywords: metallurgical engineering; low-grade manganese ore; resource utilization; separation; low
concentration calcium; manganese carbonate
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