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Abstract

In order to develop a technology for the recovery of pure tin from the Sn containing industrial wastes (SIWs), a process con-
sisted of high temperature reduction and electrorefining was investigated. The tin which exists as oxide in SIWs was successfully
reduced by two consecutive high temperature treatments and 92.7% of the tin was recovered. The purity of the tin thus obtained
was increased to 99.87% by electrorefining. By applying the results obtained in this work, a commercial process can be devel-
oped to produce pure tin metals from domestic spent resources, which can reduce the amount of tin imported from abroad.
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Fig 1. The quantity-quality relationship in the mining

industry. The highest-grade ore runs our first
because it is most economical in industrial manners.
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Table 1. The chemical composition of SIW used in this study
Element Sn S Fe As K Cu
Contents 54.70 (wt.%) 4.92 (wt.%) 0.57 (wt.%) 344 ppm 209.3 ppm 34.6 ppm
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Fig 2. X-ray Diffraction pattern of the SIW. Peaks are
corresponding to the typical crystalline structure of
SnOZ.
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. Temperature dependent recovery of Sn from SIW.
Smelting at 1350°C is mosteffective for Snrecovery.
Combining the 2nd step slags melting process with
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Table 2. Optimized coke ratio for the effective primary reduction of SIW

Amount of cokes (wt.%) 6 8

10 11 12 13 14

Recovery of Sn (wt.%) 69.81 82.37

85.05 91.04 92.81 91.90 91.79

Chemical
composition

Sn: 97.4 wt.%
Fe: 8260 ppm
S: 1800 ppm
As 621 ppm

Cu 78.4 ppm

Fig 4. Recovered Sn metal through the primary reduction
of SIW at 1350°C for two hours. Overall mor-
phology (a) and microstructure (x100) (b). ICP
analysis confirms the low impurity concentration.
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Table 3. Chemical composition of Sn metal after electro-
reduction of Sn crude metal recovered through
two-step reduction process

Element Sn Fe Cu As

Contents (wt. %) | 99.87 N. D. 0.07 0.06
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