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Effect of Holding Time on Reduction of Stainless Steel Slag by FeSi
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Abstract: In view of the problem of the elution risk of Cr®" that restrains utilization of stainless steel slag as raw
material, combining with thermodynamics and dynamics principle of metallurgy, X-ray fluorescence spectrometer
(XRF) and scanning electron microscope (SEM) were used to characterize the stainless steel slag samples. The
effects of holding time at 1 550 C on the occurrence of residual chromium and recovery rate of chromium in the
stainless steel slag reduced with FeSi were investigated. The results show that under the condition of adding FeSi
with mass fraction of 6%, the residual chromium content in the stainless steel slag gradually decreases with the
increase of holding time, and the recovery rate of chromium increases gradually. When the holding time is kept
from 5 min to 30 min, the recovery rate increases from 50.55% up to 86.05%. The residual chromium in the reduction
slag exists in the form of metal particles, and with the extension of heating time, the number of metal particles
decreases and the particle size increases.
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Tab.1 Chemical composition of stainless steel slag (w/%)
CaO MgO A1203 SlOz FeO MnO CI‘203 TlOz
4740 504 222 3190 146 217 639 0.86
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Fig.1 SEM characterization of original material

of stainless steel slag
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Tab.3 Chemical composition of stainless steel slag and recovery rate of chromium after reduced

s w (Ca0) /% w (MgO) /% w (ALO;) /% w (SiOy) /% w(MnO) /%  w(Cr.05) /% Re: 1%
S 44.70 4.80 3.20 39.80 1.33 2.98 50.55
S, 46.10 5.01 4.58 38.30 1.04 1.42 77.15
S, 47.00 4.97 3.53 40.60 0.95 1.06 83.27
S, 45.20 4.77 5.82 39.20 1.00 0.85 86.05
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Fig. 2 Effect of holding time on recovery rate of chromium
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Fig. 3 Microstructural properties of reduced slag with different holding times
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Tab. 4 Mass fraction of chemical composition of mineral phase marked in Fig. 3

G’ AR o) Mg Al Si Ca Ti Cr Mn Fe
1 FH 34.21 0.64 3.38 24.90 35.29 0.98 - 0.61 -
2 BEERK A 3712 8.20 1.81 22.72 29.24 - - 0.91 -
3 TR 45 3448 0.34 0.21 18.29 46.68 - - -
4 &8 - - - 16.97 0.26 - 70.02 436 6.22
5 e 30.77 0.82 4.44 25.30 36.45 1.26 0.12 0.61 -
6 BEWEKA 3508 7.80 2.72 23.35 30.71 - - 0.34 -
7 R 45 37.89 0.32 0.77 17.42 43.29 - - 0.30 -
8 &R - - - 16.29 - - 71.66 455 5.03
9 e 951} 30.51 0.49 4.64 24.96 37.74 1.11 - 0.55 -
10 3 al 35.38 7.32 3.94 22.81 30.55 - - - -
11 ER G 29.94 0.18 1.06 20.50 47.98 - - 0.35 -
12 KA - - - 16.07 1.03 0.41 64.41 3.49 13.30
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