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Removal of sulfur in Mn3;O,4 prepared by two-step method from
manganese sulfate

LI Chang-an, CHEN Shang, LIU Wei

(College of Chemistry and Chemical Engineering, Jishou University, Jishou 416000, China)

Abstract: The effects of preparation and rinsing conditions for hydrolysate on sulfate content of MnSO, were
investigated in the process of high-purity Mn;O, prepared by two-step method from MnSO,. The sulfate contents of
hydrolysate and Mn;0,4 prepared under different feeding sequences, ratio of ammonia to manganese, concentration of
manganese sulfate solution, reaction temperature and feeding rate of ammonia solution were determined. The
hydrolysates were washed with ammonia, ammonia nitrate solution and water, respectively, and their sulfate contents of
hydrolysate washed by homogenate and rinsing method were determined. The results show that, under the following
conditions of MnSO, concentration of 0.5 mol/L, temperature of 60 ‘C, ratio of ammonia to manganese of 3:1, feeding
time of 20 min, using the feeding sequence of adding ammonia to manganese solution, the yield of Mn;0, is 86.1%.
Using homogenate washing method can sharply decrease the sulfate content of hydrolysate, which is better than using
rinsing method. The sulfate content of Mn;O, washed with 2% ammonia for 2 times can lower to 0.09%.
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Table 1 Effect of feeding sequence on yield and sulfate

content
Sulfate content of Sulfate content of
1 0,
Pattern — Yield% ) - olysate /% MnsOy/%
A 86.1 12.8 0.165
B 81.7 28.7 1.32
C 84.8 254 1.002

A: Addition of aqueous ammonia solution to manganese sulfate
solution; B: Addition of manganese sulfate solution to aqueous
ammonia solution; C: Simultaneous addition of aqueous
ammonia and manganese sulfate solution into reactor.
[NH;]=2.5% (mass fraction), [MnSO4]=0.5 mol/L, temperature
30 C.
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Table 2 Effect of washing agent and washing times on sulfate

content

Sulfate content of
hydrolysate/%

Sulfate

Washing Concentration/ content of

agent % Rinsing Homogenate ~MnsOy/
wash wash %

1% 5.81 4.53 0.129

Ammonia 2% 4.72 3.69 0.128
solution 5% 4.54 3.55 0.118
204D 4.03 1.17 0.090

1% 5.82 4.54 0.135

Ammoniu 2% 4.87 3.80 0.128
m nitrate 5% 4.65 3.63 0.127
20%% 4.14 1.20 0.103

Water” 5.89 4.59 0.136
Water” 5.06 1.45 0.106

1) Washing two times with 2% ammonia; 2) Washing two times
with 2% ammonium nitrate; 3) Washing once with distilled

water; 4) Washing two times with distilled water.
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