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Removal Rate of Tin and Antimony from High Carbon Iron Melt
by Evaporation

Keisuke 1T0, Makoto KISHIMOTO and Katsumi MoRI

Synopsis :

The removal rates of tin and antimony in high carbon iron melt containing sulfur by evaporation have been
investigated by the method of blowing argon onto the melt surface or reducing the furnace pressure. From
an X-ray diffraction analysis of materials condensed, it was confirmed that tin was evaporated as SnS if
sulfur coexisted but antimony was evaporated as metallic vapor. The removal rate was proportional to the
1/2 power of gas flow rate and the reciprocal of furnace pressure. An apparent activation energy for the
removal process was calculated to be about 160 kJ-mol ™* from a plot of logarithm of apparent rate coeffi-
cient, R, against 1/T. This value was mainly attributed to the enthalpy change for each reaction. It was
found from the results that the overall rate of removal was controlled by the diffusion rate of evaporated
species in the gas phase under the present experimental conditions.
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tin sulfide.
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Fig. 1. Furnace assembly.
Table 1. Experimental conditions.
Method Argon blowing Reduced pressure
Tron melt 1%Sn-0.8%S-C(sat.) 1%Sn-0.8%S-3.8%C
on 1%Sb-0.8% S-C(sat.) 1%Sb-3.5%C
Crucible Graphite Magnesia
Ar blowing 100-400 Nem3+min ! 0 Nem®*min !
Pressure 760 mmHg 4-110 mmHg
Temp. (°C) 1 350-1 650 1450
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Fig. 2. The concentration change of each compo-
nent in iron melt during argon blowing at the flow
rate of 100 Nem® min™! at 1550°C.
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Fig. 3. X-ray diffraction patterns of condensed
materials.
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Fig. 4. Effects of gas flow rate and temperature
on the removal of tin from C-sat. iron.
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Fig. 5. Effects of gas flow rate and temperature

on the removal of antimony from C-sat. iron.
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Fig. 6. Effect of furnace pressure on the removal
of tin at 1450°C.
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[%Sn])} and t/W, for runs at different flow
rates of argon at 1 350°C.
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Table 2. Apparent rate coefficient R for removal of tin or antimony from carbon-saturated iron melt by argon
blowing method.

Temp. Var Initial metal composition R;/1076-geem™ 2571 - K;

(°C)  Nem®min~'| [%Sn]  [%Sb]  [%S] Sn Sh SnS Sb Is Tsb 7sn
1350 100 0.943 0.78 4.15 2.91 8.6
1350 200 0.952 0.76 5.75 0.048 2.91 8.7
1350 300 0.987 0.83 5.96 2.85 8.6
1350 400 0.962 0.74 8.42 2.95 8.8
1400 100 0.963 0.76 5.9 0.066 3.01 8.5
1450 100 0.963 0.78 7.3 0.089 3.06 8.4
1500 100 0.956 0.78 12.2 0.118 3.20 8.9
1550 100 0.910 0.72 19.3 0.156 3.52 8.6
1550 100 0.987 1.093 0.83 12.7 0.77 0.156 3.28 0.46 8.0
1450 100 1.065 0.82 0.55 0.014 0.43

1 550 100 1.050 0.85 1.02 0.43

1550 200 1.006 0.80 1.40 0.44

1550 200 1.063 — 1.37 0.034 0.46

1550 300 1.038 0.80 1.49 0.44

1650 100 1.059 0.84 1.74 0.072 0.50
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Table 3. Apparent rate coefficient R for removal of tin or antimony from high carbon iron melt under reduced

pressure at 1 450°C.

P, Initial metal composition Ri/10 % g-em 257}
mmHg [%Sn] [%5Sb] [%S] [%C] Sn Sh Js Ysb Ysn
110 0.934 0.85 3.88 3.3 2.51 4.2
60 0.952 0.85 3.88 4.7 2.51 4.3
20 0.876 0.68 3.66 10.7 2.30 4.4
8 0.887 0.66 3.78 152.0 2.42 4.9
4 0.889 0.71 3.76 211.0 2.44 4.8
110 0.981 3.51 0.64 0.30
60 0.940 3.52 2.8 0.30
20 0.954 3.57 7.3 0.31
8 0.950 3.71 12.3 0.31
4 1.097 3.95 15.1 0.31
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