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A DFT study on heterogeneous hydrogenation of COz over surfaces of silicon crystals
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Recently, carbon recycle technologies such as CCU and DAC are receiving
attention. To convert CO2 to carbon resources quickly and on a large scale, high
performance catalysts are needed. Hydrogenation of CO2 is a promising technology,
and catalysts for its realization are under development. However, there are issues that
prevent the use such catalysts, such as high cost, risks related to supply of their raw
materials or difficult manufacture. We selected Si particles, obtained from disposed Si
wafers or EOL-PV panels, as the raw materials for CO2 hydrogenation catalysts not
only because they are low cost but also as an effort for recycling industrial waste. In
this research, we studied the feasibility of silicon crystals as catalysts for
hydrogenation reactions of CO2 via simulation using DFT calculations. Si(100), Si(110),
and Si(111) surfaces were modeled using clusters of silicon atoms, and the reactions
involving COz and H2 over the surfaces were analyzed. As a result, plausible
mechanisms that lead to the formation of HCOOH or CO are proposed.
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