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Experimental research on carbothermal reduction of converter fly ash
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Abstract: FactSage thermodynamic software is used to study the material balance of converter fly ash during
carbothermal reduction at different temperatures and n(C)/n (0) (molar ratio) . The influence rule of roasting
temperature , roasting time and n( C)/n(O) on metallization and dezincification rate of converter fly ash is explored by
orthogonal test, and the best roasting conditions are obtained. The results show that, based on the thermodynamic
principle ,when the roasting temperature is equal or greater than 1 200 K, the ZnO in the dust can be completely
removed , and the separation of iron and zinc can be realized. In the reduction test,roasting temperature has the greatest
influence on metallization and dezincification rate of converter fly ash,followed by roasting time,and n(C)/n(0) in
order. According to the principle of minimum carbon distribution, the optimum roasting conditions are obtained when
roasting temperature is 1 100 °C, roasting time is 60 min and n(C)/n(0) is 0.7. Under these conditions, the
metallization and dezincification rate of converter fly ash are 99. 10% and 98. 42% ,respectively.
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Fig. 3 Relationships between the amount of substances and n( C/0) at different temperatures
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Table 1 Mainchemical composition of converter dust %

TFe FeO MFe Sio, Ca0 MgO

TiO, S P MnO  Pb Zn

57.64 51.92 1.74 2.56 5.98 1.3

0.034  0.087 0.1 0.74 0.0378 3.1
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Fig.4 XRD pattern of converter dust
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Table 2 Industrial analysis of pulverized coal %
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Fig.5 Schematic diagram of main flow of

the experiment
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B, % ; w(Zn,) . w(Zny) 53l A e s i K 1 950 0.7 30
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Table 4 Design and results of the experiment
R e ACKBEIREE) /°C B[n(C)/n(0)]  COREBERTTE) /min SRR/ % B/ %
1 1(950) 1(0.7) 1(30) 3.72 3.39
2 1 2(0.8) 2(40) 11.76 5.72
3 1 3(0.9) 3(50) 50. 13 9.49
4 1 4(1.0) 4(60) 52.18 11.96
5 1 5(1.1) 5(70) 70. 44 26. 85
6 2(1000) 1 2 90. 41 39. 14
7 2 2 3 88. 64 64. 84
8 2 3 4 95.15 91.58
9 2 4 5 96. 03 90. 92
10 2 5 1 87.19 32.73
11 3(1050) 1 3 90. 24 87.40
12 3 2 4 95.92 98. 62
13 3 3 5 94. 04 99. 08
14 3 4 1 98.21 90. 43
15 3 5 2 96. 82 97.33
16 4(1100) 1 4 99. 10 98.42
17 4 2 5 97.26 99. 54
18 4 3 1 96. 50 99. 14
19 4 4 2 97.79 99. 56
20 4 5 3 95. 41 99.73
21 5(1150) 1 5 99. 07 99.12
22 5 2 1 99. 34 99.22
23 5 3 2 97.28 99.75
24 5 4 3 96. 40 99. 84
25 5 5 4 95.43 99. 87
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Fig. 6 Influence law of three factors on metallization rate of converter dust
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Fig. 8 XRD diffraction patterns and SEM images of reduction products
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Table 5 Results of EDS analysis of corresponding

regions in Figure 8 %
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X Jsk 0 Mg Al Si Ca Mn Fe
1 7.07 1.31 0.68 1.00 4.70 0.90 84.34
6.25 1.38 0.13 1.13 4.46 0.95 85.69
0.31 2.07 8.23 2.30 72.74

2
3 8.74 5.60
4

35.48 14.22 1.10 5.63 16.52 2.34 24.71
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