Resource recovery of spent monocrystalline silicon solar battery
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ABSTRACT
The main purpose of this study is to recycle silicon, silver and aluminum from spent single-crystal silicon solar cells. The methods
adopted in this study include: component analysis, grinding, screening, leaching, crystallization, replacement, precipitation and
electrolysis. The result of this study shows that the optimal operating conditions for the leaching of aluminum are: ground the spent
silicon solar cells to the size of less than 50mesh, using 18N sulfuric acid with the ratio of 19g/50ml (sample / reagent), 70 O , leaching
for 60 minutes. A 100% of aluminum recovery can be reached. The aluminum contained in the obtained aluminum leaching
solution can be 100% crystallized into aluminum sulfate crystal under the conditions of 90 O and heated for 6 hours. Then, the
filtered residue of aluminum leaching process is leached for 60 minutes by 6N nitric acid at room temperature with a ratio of
1g/50ml (sample / reagent). A 100% of silver leaching recovery can be obtained by this process. 82% silver contained in the
obtained silver leaching solution can be precipitated as silver chloride with a purity of 100% by the addition of 10 times of its
theoretical value of hydrochloric acid. Alternatively, 87% silver contained in the obtained silver leaching solution can be recovered
as 100% pure silver metal by using electrolysis method. The electrolytic operating conditions are: the pH of solution is adjusted to 5
by sodium hydroxide, the current is set at 60A/m2 and leaching time is 1.5 hours.
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