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Research Progress on Dual-Function Catalysts in Photothermal CO, Hydrogenation LU Jie', ZHANG Ye' , REN Xiang-
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Abstract: The excessive use of fossil fuels has significantly increased the concentration of carbon dioxide (CO,) in the
atmosphere , further exacerbating the greenhouse effect.The CO, hydrogenation reaction can convert CO, into valuable chemicals or
fuels, providing a feasible pathway to mitigate global warming and achieve carbon neutrality goals. Photothermal catalysis, as an
emerging technology , has garnered widespread attention due to its efficient synergetic effect between light and heat.This technology
can promote catalytic reactions under milder operating conditions, showing great potential in CO, hydrogenation reactions.
However, current photothermal catalysts still face numerous challenges in terms of photothermal conversion efficiency,
photogenerated carrier separation efficiency, catalyst stability and cost. Dual-function photothermal catalysts demonstrate enhanced
light absorption capacity, higher photothermal conversion efficiency, and long-term stability by promoting the synergistic effect
between light responsiveness (light-induced thermal effect and photogenerated charge carrier effect) and catalytic active sites. This
approach partially overcomes the limitations of current photothermal catalysts.In recent years, researchers have made significant
progress in the design of dual-function catalysts and photothermal CO, hydrogenation reactions.They have thoroughly analyzed key
strategies in catalyst design and explored the design and application of photothermal catalytic reactors. However, challenges remain
in the future regarding the optimization design of efficient dual-function photothermal catalysts, in-depth mechanism studies, and
industrial applications.
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