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Experimental Study on Coal-Based Hydrogen Metallurgy of Nickel Smelting Slag

LEI Pengfei, WANG Jianping, WU Zhenzhong, KOU Mingyue
(Iron and Steel Research Institute, Gansu Jiuquan Iron & Steel Group Hongxing Iron and Steel Co., Lid., Jiayuguan
735100, Gansu, China)

Abstract; By adopting coal-based hydrogen metallurgy technology, nickel smelting slag was ground to —0.038 mm
(90.02% passing size ), and magnetite concentrate was added for oxygen regulation. Coal-containing pellets were
prepared with nickel slag, magnetite concentrate, Guanghui coal and bentonite at a mass ratio of 100:10:26:2, a
roasting temperature within 1 280-1300 °C and roasting time of 35 min. A reaction between hydrogen-rich gas produced
by the pyrolysis of high-volatile coal and the water gas resulted in a strong reduction coupling effect. The results show
that the metallization rate of pellets reaches 92.91% and the iron content in magnetic separation concentrate is 85.80%.
It is concluded that this technology significantly optimizes the reduction kinetics of nickel slag, providing a new route for
the efficient utilization of iron resources in nickel slag.
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reaction; reduced iron
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Table 1  Chemical composition of nickel slag %o
TFe  Fe?* Si Mg Ca S Ni Co Cu
36.74 3342 1623 596 0.84 0.76 0.38 0.10 0.28
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Table 2 Analysis results of Guanghui coal %
RSy oy I#1 5E Blk Koy s
48.54 7.56 45.28 4.84 0.39
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Table 3 Main components of magnetite concentrate %
TFe FeO Si0, Ca0
62.55 26.50 9.45 1.06
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Schematic diagram of water-sealed cooling device
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Table 4  Pyrolysis products yield of Guanghui coal

=) W %
& 46.96
£ 10.33
7K 17.75
AR 24.96

FILIRE AR AR N L3R 5, RIS F
H,.CO.CH, il CO, 4 i, XF R A% 1A B4 %5050 31l
52.03% 17.26% 16.98% 9.67% .
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Table 5 Composition of pyrolysis gas from Guanghui coal %

H, c¢o CH, CO, CH, CHs CHs C3Hg CyH, CHy

52.03 17.26 16.98 9.67 1.52 139 0.57 0.32 0.14 0.12
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Table 6 Component ratio of gases from fully pyrolyzed

Guanghui coal %
H, co €O,
78.13 14.02 7.85
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Fig.2 Comparative analysis of reduction indicators under

conditions of different grinding fineness
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Fig.3 SEM images of metallized pellets
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Fig.4 Elemental mapping images of outer layer

of metallized pellets
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