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Separation of antimony from
tin anode slime by sulfidation roasting
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Abstract: A new technology of sulfidation roasting process for tin anode slime to separate antimony was proposed.
Thermodynamic analysis of sulfidation roasting process was conducted. Based on the thermodynamic analysis, the
influences of calcination temperature, calcination time, pyrite ratio and coke ratio on the volatilization rate of antimony
and the residual rate of tin were investigated. The results show that high temperature benefits for Sb,O, and SnO,
sulfidation reaction, while Sb,O, sulfidation trend is stronger than that of SnO, at the same temperature. While the pyrite
content is 30% (mass fraction), coke content is 7% (mass fraction), the calcination temperature is 1323 K, the roasting
time is 2 h, the antimony content in calcine is 2.96%, tin content is 31.98%, the volatilization rate of antimony is 85.56%,
the residual rate of tin is 88.75%, the effect of separating antimony from tin anode slime by sulfidation roasting is better.
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Table 1
fraction, %)

Chemical composition of tin anode slime (mass

Sn Sb As Cu Bi Pb Ag  SiO,

39.13 2227 1.7 3.45 19 175 031 299

10 20 30 40 50 60 70 80
260/(°)
1 BFHE R XRD i
Fig. 1 XRD patterns of tin anode slime

Table 2 Mineral composition of tin and antimony in tin anode slime

Tin mineral Tin content/% Distribution/% Antimony mineral Antimony content/% Distribution/%
SnO, 39.43 96.57 Sb,04 2231 96
Sn 1.4 343 Sb 0.93 4
Total tin 40.83 100 Total antimony 23.24 100
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Table 3 Chemical composition of pyrite (mass fraction, %)
Sb Sn S Fe CaO MgO AlLO; SiO,
0.027 0.24 34.8 45.92 2.21 0.864 1.3 5.33
x4 T AL AT A R
Table 4 Proximate analysis and chemical analysis of coke powder
Sample Proximate analysis (mass fraction)/% Chemical analysis of ash (mass fraction)/%
Fixed carbon Volatile matter Ash Fe,0; CaO MgO AlL,O; SiO,
Coke powder 72.45 4.4 23.15 16.01 6.02 2.64 16.94 40.81
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Fig. 4 Effect of roasting temperature on evaporation rate of

antimony and residual rate of tin
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Table 5 Chemical composition of calcine (mass fraction, %)

Sn Sb As Cu Bi Pb Ag Fe S  SiO,

31.98 2.96 0.038 2.94 1.58 0.094 0.34 12.03 0.03 7.83

2—Sn0,
3 G Fe304
D_Bi203
A= Sb204
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B8 KRV XRD i
Fig. 8 XRD patterns of calcine
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