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Temperature rising mechanisms of manganese carbonate fines
containing coal by microwave heating
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Abstract: Heating experiment with the mixed materials of anthracite fines and manganese carbonate fines was done in
microwave metallurgical oven. The temperature rising mechanisms of manganese carbonate fines containing coal by
microwave heating were discussed. The results show that, manganese carbonate fines containing coal have good
characteristics of microwave heating and self-reduction. At the molar ratios of C atom to O atom as 1.1, 1.2 and 1.3 in the
mixed materials, the averaged maximum temperature-rising rate of the mixed materials by microwave heating is 140.7
K/min at 1 473 K with the microwave frequency of 2.450 GHz. At the different containing coal ratios and heating
temperatures, the value of the dielectric constant is big, 5.5, but that of the permeability is about 1, so the mixed materials
belong to dielectric loss. The temperature rising performance depends chiefly upon the electromagnetic performance of
materials, whose change is caused primarily by the chemical reaction, the changes of crystal structural, and the changes
of defects state. The bigger the containing coal ratio, the better the absorptivity of microwave. At the same containing
coal ratio, the higher the heating temperature, the weaker the absorptivity of microwave.
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Table 1 Phase analysis of Hunan Xiangtan manganese

carbonate fines %
A A SR ERT A A
TR LA
(KEEH" Mn05-H,0) 2.58
(4R 3Mn,05-MnSiO;)

5L MnCO, 15.48
WAL MnO, 0.59

LRIV S B v el
Tk Fe,05°nH,0 4.57
TEM %)k FeSiO, 0.66

b2k Fe;0,4 0

IRk FeCO; 0.96

W BARE(TMN)ZIN 18.60%; Sk (TF)ZI N 6.23%.
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Table 2 Chemical composition of Hunan Xiangtan

manganese carbonate fines %

TMn TFe SiO, Al,O4 CaO MgO

18.60 6.23 25.32 4.93 12.59 0.60

S P Kzo N320 T102 Pb

1.56  0.090 0.60 0.031 0.26 0.008 5

Cu Zn Ni  LOI w(Mn)/w(Fe) w(P)/w(Mn)

0.0006 0.026 0.0050 21.24 2.99 0.004 8
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Table 3 Chemical composition of anthracite fines %
BN
Koy ¥ERG Ky fin

mEm it

21.12 5.90 3.76 034 6922  100.34
Horb ooy E B Y

Si0, AlLO; TiO, Fe,0; CaO MgO P Aif

4950 1837 1.20 1146 11.89 240 049 9531
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Fig.1 Schematic diagram of microwave metallurgical oven
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Fig.2 Schematic diagram of crucible for coal-containing

manganese carbonate fines heated by microwave
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Fig.3 Curves of temperature rising of experimental materials

heated by microwave
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Fig.4 Curves of temperature rising rate of experimental

materials heated by microwave
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ore fines containing different coal contents heated by
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Table 4 Values of electromagnetic parameters of manganese carbonate ore fines containing different coal contents at
different temperatures (2.450 GHz)
I BE/K n(C)/n(0) &' &" tan o u' n" tan dy
1.1 5.505 0.150 0.027 248 1.000 —0.030 —0.030 00
1273 1.2 5.360 0.120 0.022 388 1.005 —0.035 —0.014 29
1.3 5.615 0.160 0.028 495 1.005 —0.035 —0.034 83
1.1 5.385 0.115 0.021 356 1.040 —0.015 —0.014 42
1373 1.2 5.515 0.145 0.059 184 1.060 —-0.010 —0.009 43
1.3 5.605 0.150 0.026 762 1.075 —0.025 —0.023 26
1.1 5.295 0.085 0.016 053 1.000 —0.045 —0.045 00
1473 1.2 5.565 0.095 0.017 071 1.020 —0.055 —0.053 92
1.3 5.760 0.145 0.025 174 0.990 —0.065 —0.065 66
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