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Alkali-roasting and desilication pretreatment of refractory
high-silicon cobalt white alloy
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Abstract: The refractory high-silicon cobalt white alloy is difficult to be leached directly by sulfuric acid because of its
complex structure. The pretreatment of alkali-roasting and desilication was carried out to destroy the stable ferro-silicon
alloy structure. The results show that the alloy structure is changed greatly after alkali-roasting and 66.57% of silicon can
be removed by water-washing after the alkali-roasting at 600 “C for 2 h. The optimum dosage of NaOH for alkali-roasting
is 0.64 times of the theoretical amount for the reactions of silicon and iron with NaOH. After the desilication, more than
99% of cobalt and iron can be leached from the pretreated alloy while all of copper is kept in the residue during the
atmospheric leaching, by which the ideal separation of cobalt from copper is achieved easily. The copper in the residue
can be recovered by the second stage oxidative leaching. Based on the mineralogical analysis, the leaching behavior of
pretreated alloy was further discussed.
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Table 1 Chemical composition of cobalt white alloy (mass

fraction, %)
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Fig. 1 XRD pattern of cobalt white alloy

Fig.2 Microstructure of cobalt white alloy
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Fig. 3 Effect of roasting temperature on atmospheric leaching

of pretreated cobalt white alloy
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Fig. 4 Effect of alkali dosage in roasting on water-washing

desilication of roasted cobalt white alloy



o5 22 45 10 ) IR, S5 HZCREERN TS SR Be A Tk 2 2919

100 -

80r

60 [

40t

Leaching rate/%

20r

0F

0.5 0.6 0.7 0.8 0.9 1.0

NaOH theoretical amount time
B 5 REpemH o AL RS Bl 1 A5 i F RN IR 5% R
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Fig. 6 Effect of roasting temperature on water-washing

desilication of roasted cobalt white alloy
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Fig. 7 Effect of roasting temperature on atmospheric leaching

of pretreated cobalt white alloy
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Fig. 8 XRD pattern of cobalt white alloy after alkali-roasting
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Fig. 9 SEM image of cobalt white alloy after alkali-roasting

and desilication pretreatment
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Fig. 10 SEM image(a) and energy spectra((b), (c)) of
particles aggregate in cobalt white alloy after alkali-roasting

and desilication pretreatment
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Fig. 11 Backscattered electron image(a) and element surface distributions((b)—(d)) of particles aggregate in cobalt white alloy after

alkali-roasting and desilication pretreatment
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Fig. 12 Backscattered electron
image(a) and element surface
distributions((b)—(d)) of particles in
cobalt white alloy after alkali-
roasting and desilication pretreatment
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