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Study on Smelting of High Carbon Ferrochrome with Microwave Heating

ZHAO Zhi-min, PANG Jian-ming, FANG Jian-feng, DI Jiu-hai, LI Shi-wen, HE Jia-qing
(New Metallurgy Hi-Tech Group, China Iron and Steel Research Institute, Beijing 100081, China)

Abstract: In order to develop a new clean and efficient high-carbon ferrochrome smelting process,
experiments of microwave heating chrome ore pellets to smelt high-carbon ferrochrome were carried
out. Influence of proportion of carbon and slag allocation on recovery rate of chromium was
investigated. The results show that microwave heating of chromium ore pellets for 100 to 120 minutes can
reach a high-carbon ferrochrome smelting temperature of 1 550—1 620 “C, and obtain high-carbon
ferrochrome that meets the requirements of national standards with chromium recovery rate of 94%
above. When carbon allocation coefficient is 1. 1 and silica is added to make slag R=Si0,/ (MgO+AlLO,) =
0.55, the smelting effect is the best. When R value is lower, chromium content in alloy and recovery rate
are significantly reduced, which can be improved by prolonging microwave heating time.
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Table 1 Proportion of ingredients
5 B 2 ileg fibfilg BCORAREL R
a 100 25 22 1.0 0.55
b 100 27 22 1.1 0.55
¢ 100 29 22 1.2 0.55
d 100 27 17 1.1 0. 52
e 100 27 15 1.1 0. 49
f 100 27 12 1.1 0. 45

Mg0-Al, 0;-Si0, phase diagram
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Table 2 Experimental results

&A%

WS RHHSS  mEEE/mn &4/ o c S s Cr [l g3/ % B iR C
1 a 100 526.89  56.17  7.82 2.24  0.037  0.019 92. 94 1562
2 b 100 506.06  58.38  6.42 1.27  0.035  0.018 94. 04 1583
3 c 100 508.47  56.09  6.55 149 0.039  0.024 92.01 1571
1 d 100 527.91  48.40 7.0l 2.59  0.036  0.016 77.51 1592
5 d 120 461.83  60.55  7.45 1,93 0.038  0.022 84.83 1618
6 e 100 541.38  45.82  7.17 121 0.041  0.016 75.25 1555
7 e 120 453.81  60.40  6.15 1.24  0.042  0.017 83.15 1601
8 f 100 196.24  44.91  6.18 1.93  0.035  0.019 67.13 1567
9 f 120 448.90  59.43  7.15 1.83  0.041  0.021 80. 36 1622
B2 {5 2(a)f0iXIE 4(b)BBEFHFES
Fig. 2 Alloys obtained by experimental smelting No. 2(a) and No. 4(b)
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Fig. 3 Cr content and recovery rate of high-carbon

ferrochrome alloy with different carbon content
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