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Abstract

Dry reduction using natural gas was proposed to recover tin from waste tin oxide generated in a tin bath that was used for
controlling the smoothness of architectural glass during production, and the reduction behavior was investigated. The utilized
vertical natural gas dry reduction system is capable to process 4 L or 20 kg depending on input raw materials. The system was
established by applying the upper intake and lower discharge method. The recovery rate was 97.2% at 800 °C and 4 sccm flow
rate and increased with the amount of input gas. Hydrogen accounted for 23% of the discharge gas, showing a 16.6% hydrogen
conversion rate. The reaction behavior of tin recovered via natural gas reduction provides basic data on the new waste resource

reduction/recovery technology.
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Fig. 1. Schematic diagram of experimental facility for recovery of Tin.
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Fig. 3. Experimental flow chart for the recovery of tin from SnO..
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Table 1. The Chemical composition of Tin oxide & recovered Tin (Unit : %)

Composition Sn Sb Cu Fe Pb (0]
Tin Oxide 73.66 0.58 0.45 0.15 0.04 Bal.
Recovery Tin 99.37 0.40 0.17 0.05 0.01 -
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Fig. 4. Graph for Recovery Rate by CH, Supply.
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Table 2. The Chemical composition of Tin oxide & recovered Tin

Tep. CH,4 SnO, 1th Recovered 2nd Recovered Ave, Star.lde.lrd Recovery rate
(°C) (sccm) (kg) Tin (g) Tin (g) deviation (%)
2 10 6,413 6,398 6,405 7.50 87.0
2.5 10 6,521 6,534 6,528 6.50 88.7
700 3 10 6,639 6,629 6,634 5.00 90.1
35 10 6,698 6,687 6,693 5.50 90.9
4 10 6,750 6,754 6,752 2.00 91.7
2 10 7,079 7,066 7,072 6.50 96.1
2.5 10 7,095 7,087 7,091 4.00 96.3
800 3 10 7,115 7,114 7,115 0.50 96.7
3.5 10 7,160 7,162 7,161 1.00 973
4 10 7,159 7,150 7,154 4.50 97.2
2 10 6,938 6,948 6,943 5.00 94.3
2.5 10 6,979 6,978 6,978 0.50 94.8
900 3 10 6,989 7,008 6,998 9.50 95.1
35 10 7,025 7,031 7,028 3.00 95.5
4 10 7,031 7,032 7,032 0.50 95.5

% Calculation method : Weigth of recovery Tin / Weigth of Input SnO, * Purity of SnO, (73.66%)
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Fig. 5. Graph for Recovery Rate by Temperature.
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Table 3. Molecular concentration of the gas-phase product
from the CH, reduction of SnO, analyzed using

gas chromatography
Molecule H, COo Co, CH,
Exhaust Gas
Concentration (%) 23.04 14.82 4.41 57.73

Table 4. Conversion rate of hydrogen from methane gas

CH,4 H, Conversion rate (%)

71.5 28.5 16.6

* calculation method : (H>*0.5)/(CHs+H>)
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