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ABSTRACT

A study of the recovery of tin and nickel from steel ball scraps for barrel plating was carried out through a physical treatment, a
leaching treatment, hydrogen reduction and an electrolysis experiment. The recovery of the iron component was over 95% by the
physical treatment. We obtained tin oxide in the form of metastannic acid (SnO,'xH,0) with impurities of less than 5% from the
leaching treatment. We also recovered the high-purity metallurgical tin at a rate that exceeded 99.9% by the electrolysis of crude tin

obtained from the hydrogen reduction of metastannic acid.
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Fig. 1. The schematic diagram and SEM micrograph of waste
steel ball : (a) diagram and (b) shape.
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Fig. 2. XRD of Sn/Ni powder.
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Fig. 3. A schematic diagram of the experimental apparatus for
reduction of tin compounds.
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Fig. 4. A schematic diagram of the experimental apparatus for
electrolysis of tin metals.
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Fig. 5. The result of XRD for tin oxide.
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Fig.6. The change of standard free energy according to the
temperature.

Table 1. The Results of Reduction for Tin Oxide

Temp. Sample Aﬁer Reduction
Amount (g)  Reduction (g) Rate (%)
773K 10.00 8.67 90.8
973K 10.00 7.83 100
1173K 10.00 7.81 100
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Table 2. The Results of Tin Metals for Electrolysis (Unit : ppm)
Al Na Ca Co Pb P Ag Si Ni Fe Cu Sn (%)
P. E. 179 254 509 152 10 325 189 1250 1442 2935 3181 98.96
N. E. 47 244 134 17 311 - 38 345 49 228 63 99.88

(P. E.: Positive Electrode, N. E.: Negative Electrode)
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Table 3. The Results of Tin Metals According to the Electrode Distance, Current Density and Electrolyte Temperature (Unit : ppm)

Al Na Ca Co Pb P Ag Si Ni Fe Cu Sn (%)
P. E. 179 254 509 152 10 325 189 1250 1442 2935 3181 98.96
S1 62 133 120 12 921 263 36 487 14 46 781 99.71
S2 60 125 140 11 891 466 20 324 5 36 669 99.73
S3 59 119 117 8 816 168 10 328 9 28 335 99.80
S4 55 121 93 1 793 110 5 357 3 19 178 99.83
S5 51 93 87 20 102 1 1 154 6 35 402 99.90
S6 30 60 68 21 84 1 1 206 3 20 324 99.92

(P. E.: Positive Electrode)
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