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Abstract

A study on the cementation for the recovery of tin with aluminium in the hydrochloric acid solution was carried out. Param-
eters, such as aluminium metal equivalent, pH, reaction time, reaction temperature and the concentration of chloride ions were
investigated. The experimental results showed that the cementation rate of Sn(Il) ions increased with increase of the addition
amount of aluminium powders, temperature, pH and the concentration of chloride ions in hydrochloric acid solution. From the
results, the optinum conditions for recovery of metallic tin by cementation with aluminium metal powders were proposed.
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Table 1. Standard reduction potentials of various metals.
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Reaction E° (V)
Sn®+2e — Sn -0.136
AP*+3e — Al -1.66
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3Sn%* + 2A1 = 3Sn + 2A1%* E°=1.524[V] ()
AG® = -nFE° = -6x23,060x1.524 = -210.9 Kcal/mol (3)
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1. electronic Magnetic Stirrers
3. reactor

5. thermometer

7. thermoneter controller

2. magnetic bar
4. clamp
6. sampling pipette

Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Effect of aluminium amounts on the cementation of
Sn. (pH: 0.5, Temp.: 25°C, Sn: 1 g/L)
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Fig. 3. Effect of pH on the cementation of Sn. (Temp.: 25°C,
Sn: 1g/L, Al addition : 0.15g)
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Fig. 4. Effect of aluminjum amounts on the cementation of
Sn at pH 1.3. (pH: 1.3, Temp.: 25°C, Sn: 1g/L)
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Fig. 5. Effect of reaction temperature on the cementation of
Sn. (pH: 1.0, Sn: 1g/L, Al addition: 05 g)
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Fig. 6. Effect of initial Sn concentration on the cementation
of Sn. (pH: 0.5, Sn: 1 g/L, Al addition: 0.15 g)
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Fig. 7. Effect of initial CI" concentration on the cementation
of Sn. (pH: 0.5, Sn: 1g/L, Al addition: 0.15 g)
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Fig. 8. Effect of impurities(Cu, Pb) on the cementation of
Sn. (pH: 0.5, Sn: 1g/L, Al addition: 0.3 g)
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