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Study on the pretreatment process of smelting desiliconization of
Si-Fe alloy containing platinum group metals
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Abstract: Spent automobile exhaust catalysts were smelted by a plasma smelting method to obtain
ferrosilicon alloys which enrich with platinum group metals. It is difficult to remove iron in Si-Fe alloys by
an acid dissolution method due to their high silicon content. The Si-Fe alloys were studied by a
desiliconization pretreatment smelting method. The optimum conditions are as follows: the dosage of
oxidant Fe;Os3 is 1.4 times of the theoretical dosage, and the dosage of slagging agent CaO is 20% of the raw
material, and smelting at 1600°C for 120 min. Under the optimal conditions, the removal rate of silicon in
the material reached 95%, and the silicon content in the material was reduced to 0.5% from 10%. And the
principal component was elemental iron which is easy to dissolve and refine.
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Tab.1 Composition (mass fraction) of refining residue of alloy /%

%45  Fe Si Cr Ni Pt Pd Rh

1# 84 96 09 1.1 08 387 058
2# 83 95 1 15 082 313 059
3# 81 11 12 15 080 372 056
Pty 827 100 1.0 14 083 357 0.8
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Fig.1 Flow chart of remove silicon from Si-Fe

alloy containing PGMs by smelting
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Fig.2 Effect of Fe2O3 dosage on removal rate of silicon
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Fig.3 Effect of temperature on removal rate of silicon
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Fig.4 Effect of reaction time on removal rate of silicon
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Fig.5 Effect of slagging agent on removal rate of silicon
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Fig.6 The XRD pattern of the Si-Fe alloy before (a) and after (b) desilication
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