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Experiment on stainless steel pickling sludge used as
steelmaking slagging flux
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LI Xiao-ming,

Abstract: The stainless steel pickling sludge has the characteristics of large yield, serious pollution and difficult dispos-
al. Conventional solidified landfills occupy land and waste resources. The stainless steel pickling sludge is recycled in
the steelmaking process as the slagging flux so as to recycle valuable metals of Fe, Cr, and Ni and play the functions of
CaO and CaF,. Finally it will achieve the utilization of sludge resources. Thermodynamics calculation by FactSage
showed that most valuable elements including Fe, Cr and Ni in the pickling sludge could be recycled into the molten
metal, and the sulfur mass percent of the molten metal was up to 0.014%, which would not increase the sulfur mass per-
cent in the molten steel. On this basis, the pickling sludge was made into a mixed slag-forming agent, and static experi-
ments and oxygen blown experiments indicated that the sulfur mass percent could meet the requirement of molten steel,

and the recovery rate of valuable metals such as Cr and Ni could reach 66.04% and 97.90% respectively when the ratio

of the slagging agent and the pickling sludge was 1 : 1.
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Fig. 1 Photo of pickling sludge
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Fig. 2 XRD pattern of pickling sludge
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Table 1 Chemical elements analysis of pickling sludge %

TFe Cr Ni F S Si Al Ca C

16.02 3.725 2.14 745 0.151 0991 0.269 27.52 0.962
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Fig. 3 SEM image and EDS spectra of pickling sludge
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Table 2 Compositions of pickling sludge % Table 3 Compositions of scrap %
CaF, CaCO; CaSO; Fe,O; NiO Cr,O; SiO, ALO; CaO Fe C Si Mn S
1531 8.017 0.812 229 272 544 212 0.508 22.75 98.52 0.035 0.001 1.31 0.018
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Table 4 Compositions of slag forming material %
CaO Si0, MgO ALO;
73 15.6 2 9.4
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Table 5 Influences of sludge ratio on molten steel compositions during oxygen blowing
v 7 L v RGP it iG] B
JepELL Fe C Si Mn S Cr Ni B
4:1 99.428 0.003 (B 0.074 0.025 0.080 0.05 83.408
3:1 99.722 0.012 Tl 0.037 0.011 0.004 0.06 84.631
2:1 99.695 0.012 Tl 0.035 0.012 0.005 0.08 84.450
1:1 99.644 0.011 R 0.034 0.013 0.012 0.13 84.074
1:2 99.591 0.011 (& 0.033 0.014 0.011 0.17 83.702
1:3 99.563 0.011 (& 0.033 0.014 0.011 0.19 83.517
1:4 99.544 0.010 (e 0.033 0.014 0.011 0.21 83.206
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Fig. 4 Recovery rate of Ni element in steel
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Table 6 Compositions of mixed slagforming materials with different proportions

S VR 3 v 1 A 3 %%

. g

Ve L ALO; SiO, CaO MgO MnO Cr.0; FeO Fe.O;
4:1 4.53 4.29 20.89 0.54 5.55 0.25 59.37 5.80 29.42
3:1 427 4.08 20.22 0.51 5.56 0.31 59.40 5.90 29.34
2:1 3.86 3.78 18.57 0.46 5.63 0.41 60.25 6.19 29.02
1:1 2.94 3.03 16.82 0.34 5.64 0.62 62.97 6.68 28.96
1:2 2.04 2.30 14.50 0.23 5.69 0.83 66.13 7.23 28.71
1:3 1.58 1.94 13.32 0.17 5.71 0.93 67.71 7.52 28.59
1:4 0.83 1.50 12.58 0.14 5.71 1.00 69.16 7.97 28.58
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Fig. 5 Variation of sulphur mass percent in steel in static

smelting experiments
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smelting experiments
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Fig. 7 Variation of sulphur mass percent in steel after

oxygen blown experiments
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