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Thermal Analysis for The Pre-reduction Process of Manganese Ores
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The present study is concerned with the pre-reduction process of some manganese ores using

CO, H. and C as a reducing agent, respectively. The multi-techniques of TG, DTA and DTGA

(Differential Thermal Gas Analysis} were used for more hight precision measurements. MnQO,

or Mn,O; phase in manganese ore is continuously converted into lower oxides under a suitable

condition of temperature and oxygen partial pressures. MnO phase is obtained easily in the

reduction process up to about 1273 K. The reduction of MnFe,O; which yields MnO-FeO phase

also investigated by the examination of X-ray diffraction.
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Table 1 Chemical composition of manganese ores
(mass %)
Mn Fe 5102 Al203
46.64 11.23 7.92 0.29
SA
0 Mg P 5
4.60 0.64 0.024 0.131
Mn Fe Si0; Al;0,
G 49.03 3.55 316 6.16
Cad  MgO P S
0.06 0.07 0112 0.008
Mn Fe Si0; A0
BHP 48.94 2.75 5.32 3.46
Cad  MgO P S
0.06 0.07 0.059 0.005
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Fig. 1 X-ray diffraction patterns of manganese
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and {SAJ respectively.
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Fig. 2 TG-DTA curves for thermal decomposition

of manganese ores.
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Fig. 3 Free energy change for the reduction of
manganese ores.
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Fig. 4 DTGA curves of manganese ores in N, -CO
and (BHP) in N,-H..
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Fig. 5 TG-DTA curves for the reduction process of
manganese ores with carbon at a heating
rate of 0.083 K/s.
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