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Theoretical analysis and experimental verification of CO> reduction reaction over
silicon surfaces (Sch. Sci. Eng., Waseda University) ORei Kouda, Katsunori Yamaguchi,
Nilson Kunioshi

CO; is one of the greenhouse gases and is considered a cause of global warming. To
control global warming, technologies to reduce CO, and convert it into a resource are attracting
attention. Today, catalysts for CO, reduction are being explored, but there are cost issues, such
as the use of noble metals. Therefore, we focused on high purity silicon, which is generated
from single-crystal silicon production and waste solar panels, as a new catalyst. To evaluate the
catalytic performance of silicon, we analyzed the CO, reduction reaction on clean Si(100)
surfaces and oxidized silicon surfaces using Gaussian16. As a result, it was confirmed that H»
reacts with CO, to produce CO and HCOOH. In addition, experiments were conducted in which
CO; and H» were poured onto actual Si(100) wafers and silicon sludge in an electric furnace to
verify the reactions confirmed by quantum chemical calculations.
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