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Abstract

This study addresses the challenge of resource recovery from silicon wafer waste generated by the diamond
wire sawing process in the solar photovoltaic industry, and proposes a novel purification process based on
low-temperature CO, roasting pretreatment and wet leaching assisted by defoaming agents. This technology
effectively decomposes organic and inorganic carbon in the waste through low-temperature CO, roasting,
significantly reducing carbon residue. Additionally, the introduction of efficient defoaming agents during
the subsequent acid leaching process successfully suppresses the accumulation of bubbles and the overflow of
silicon powder caused by hydrogen production from the reaction between silicon powder and acid, increasing
the silicon recovery rate to over 80%. Compared with traditional wet processes, this study optimizes the acid
leaching system and process parameters to achieve more efficient impurity removal: the oxygen content is
reduced to 0.2%, and the removal rates of metal impurities such as nickel and iron reach over 80% and 90%,
respectively, ultimately obtaining 4N grade silicon powder. This work not only provides a low-energy and low-
acid-consumption solution for the green recycling of photovoltaic silicon waste but also reduces the recycling
cost, which has significant application value for promoting the circular economy and sustainable development
of the photovoltaic industry chain.
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