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Direct Sulfuric Acid Leaching Behavior of

Low-Grade Manganese Carbonate Concentrate
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Abstract; A low-grade manganese carbonate concentrate was processed by adopting direct sulfuric acid leaching. The

effects of leaching parameters on the leaching rates of manganese, calcium and magnesium were investigated, and

changes in phase composition and microstructure before and after leaching process were also discussed. The results show

that under the optimized conditions, including acid and ore in a mass ratio of 0.6, liquid-solid ratio of 4 : 1, leaching

temperature of 60 °C, and leaching time of 3 h, the leaching rates of manganese and magnesium reach 99.36% and

83.97% respectively, while calcium is hardly leached out and mainly left in the residue as calcium sulfate.
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Table 1  Analysis results of main chemical elements in

low-grade manganese carbonate concentrate %
Mn Ca Mg Fe Al Si
16.10 6.13 1.24 3.71 3.61 14.78
1 1— 3%, 24.70%

2—5EEAEA, 19.25%
3— 35450, 14.95%
4— Bk EH, 10.51%
5— %4, 16.66%
6—1iH,1.47%
T—4%Vef, 1.95%
8—Kfi,7.61%

9— FELR", 2.90%

1

2
4| 1

15 sspckfalashataa R logla b 11y

1 1 1 1 1 1

10 20 30 40 50 60 70 80

26/(°)

B 1 (R&MEBRERERSET XRD SER

Fig.1 XRD spectrum of low-grade manganese carbonate concentrate
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Fig.2 SEM-EDS spectrum analysis diagram of

low-grade manganese carbonate concentrate
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Table 2 EDS spectral analysis results of

low-grade manganese carbonate concentrate %

i C 0O Mg Al Si K S Ca Mn Fe

1 1136 4831 299 — 009 — — 7.03 2947 0.76
2 - - —  — — — 5460 029 1.3943.73
3 1147 50.15 524 — — — — 2266 692 256
4 — 5853 — 049 4008 0.13 — 020 0.37 0.19
5 — 4370 0.79 17.29 2325 832 — — 036 0.86
6 11.51 5142 140 082 6.16 035 — 607 21.18 1.10
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Fig.3 Effect of leaching temperature on leaching rates of

manganese, calcium and magnesium
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Fig.4 Effect of liquid-solid ratio on leaching rates

of manganese, calcium and magnesium
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Fig.5 Effect of leaching time on leaching rates of

manganese, calcium and magnesium
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Fig.7 Scale-up experiment results
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Table 3 Analysis results of component of corresponding points

in Figure 8 %

mp C 0O Mg Al S K S Ca Mn Fe
1 1359 5008 078 — 005 — — 2432 961 057

2 — 5433 — — 4381 — 079 106 — —

3 1396 344 — 020 043 — 4349 — 0.69 37.80
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