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Table 1 Chemical compositions of the ferromanganese ores (mass fraction)
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Fig.1 Microscopic photos of complex intercalation relationship among pyrolusite (Ps), pyrolusite (Pu),limonite (Lim) and gangue(G)
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Fig.2 Schematic diagram of the hydrogen based phase transformation device
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Fig. 3 Effect of roasting temperature on the hydrogen based phase transformation process
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Fig. 4 Effect of roasting time on the hydrogen based phase transformation process
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Table 2 Chemical compositions of the roasted and magnetic separation products (mass fraction)

E- TMn Mn* TFe FeO

SiO, AL, CaO MgO P S

B A AL 7 S 27.00 25.7 10.32 11.06
Tk 3K 0 16.20 15.6 28.50 32.82
Tk W 31.00 28.3 5.50 0.93

37.95 7.71 0.20 0.35 0.31 0.008
32.58 8.89 0.24 0.43 0.69 0.016
40.55 6.58 0.25 0.30 0.19 0.009
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Hydrogen Based Phase Transformation Separation of High Silicon
Ferromanganese Ores
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1. School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China;
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3. National—local Joint Engineering Research Center of High—efficient Exploitation Technology for Refractory Iron Ore Resources, Shenyang
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Abstract: Ferromanganese ore is an important raw material for manganese and iron beneficiation and smelting. It is
difficult to separate manganese and iron efficiently due to factors such as isomorphism and fine particle embedding. The
technological process of hydrogen based mineral phase transformation magnetic separation was established for high silicon
ferromanganese ores, and the effects of roasting temperature, roasting time, reduction gas concentration and total gas
volume on the separation of ferromanganese and the conversion rate of manganese divalent were investigated. The
experimental results show that under the conditions of grinding fineness of —0.074 mm accounting for 72%, roasting
temperature of 660 C, gas volume ratio CO: H,=1:3, reducing gas volume concentration of 50%, total gas volume of 600
mL/min, roasting time of 40 minutes, magnetic separation magnetic field strength of 1070 Oe, a manganese concentrate
with a total manganese grade of 31.00%, a recovery rate of 91.01%, a divalent manganese conversion rate of 91.29%, and
an iron concentrate with an iron grade of 28.50% and a recovery rate of 50.63% can be obtained. The results of chemical
composition analysis, XRD analysis and SEM—EDS analysis show that manganese minerals and iron minerals have been
effectively separated.

Keywords: ferromanganese ore; hydrogen based mineral phase transformation; magnetic separation; separation of
manganese and iron; suspension magnetization roasting
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