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Test and Study on Pre-reduction of Stainless Steel Dust at
Intermediate and Low Temperature

Yu Xiao, Li Qiuju, Ren Dongxia and Hong Xin
( Shanghai Key Lab for Modern Metallurgy and Material Manufacture, Shanghai University, Shanghai 200072)

Abstract Main analysis of stainless steel dust with intermediate size 1. 78 pum is (% :) 41.0Fe, 3. 3Ni, 24. 80,
2.6Cr, 4. 1Ca, 3. 6Zn, of which the main mineralogy is Fe,0,, FeO - Cr, 0, and CrO. The effect of gas-solid ratio (1.6 ~
4.0 L/g) , reduction time (50 ~300 s), CO fraction in H,-CO mix gas (20% ~60% ) and temperature (500 ~700 C)
on reduction rate of stainless steel oxides has been studied. Orthogonal test results show that the gas-solid ratio has most ob-
vious effect in four factors, following in sequence being reduction mix gas ingredient, reduction time and reaction tempera-
ture. The reduction rate of stainless steel dust is up to 50% in 5 min with gas-solid ration 4. 0 L/g, CO fraction 15% ~

25% at 600 ~700 C.

Material Index Stainless Steel Dust, Intermediate and Low Temperature, H,-CO Gas, Reduction Ratio
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Fig. 1 Particle size distribution (a) and X-ray diffraction analysis of stainless steel dust (b)
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Table 1 Analysis of main elements in stainless steel dust
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Fig.2 Schematic of experimental apparatus
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Table 2 Factors and levels for L, (3*) orthogonal test
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Table 3 Orthogonal test results, L, (3*)
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1.6 500 50 3.25 40.76 23.90 7.1
1.6 600 120 3.23 40.51 24.33 4.9
1.6 700 300 3.27 40.95 22.64 17.3
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4.0 500 300 3.53 44.37 19.05 43.5
4.0 600 50 3.50 44.08 17.89 51.5
4.0 700 120 3.45 44.33 18.23 49.1
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Fig.3 Effect of gas-solid ratio (a) , CO volume fraction (b), reduction time (c) and temperature (d) on reduction rate of stainless

steel dust
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