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With increasing energy demands and continuously rising CO, emissions, photocatalytic reduction of CO, seems to be a promising way to tackle these issues.
Modern computational methods can be utilized to understand, characterize, and predict how catalyst materials could enable the CO, reduction reaction.
Computational methods can be used to predict which materials may be good catalysts for CO, reduction or how such catalysts work on the atomic level. CO,
reduction mechanisms over TiO, have been proposed [1,2], but no definitive mechanism has been determined. The (101) surface is the most stable surface of TiO,
anatase, but other surfaces may also be highly reactive for CO, reduction [3,4]. In this work we modeled the different elementary steps that may occur during CO,
reduction over different TiO, surfaces: anatase (101), anatase (103,100) and rutile (110) surface. The goal of this work is to gain valuable insight on what types of
TiO, crystals with desired surfaces should be synthesized for efficient CO, reduction. We observed the superiority of the formaldehyde pathway over the other
pathways for all TiO, surfaces. In terms of the efficiency of the CO, reduction to CH, along the formaldehyde pathway and the CO, activation process, the anatase
(101) and (100) surfaces showed a much more favorable mechanism towards the formation of CH, compared to the other surfaces. Anatase (103) and rutile (110)
both experienced high endothermic reaction energies during CO, activation. Our results provided valuable insight on what types of TiO, crystals with desired
surfaces should be synthesized for efficient CO, reduction.

CO, as the global problem

While it is known that CO, emissions have become a global issue, most
research in tackling the CO, problem have been done in the areas of mitigating
or storing this greenhouse gas. However, another emerging approach is using
photocatalyst to “recycle” CO, and reduce it to value-added products such as
CH,.

TiO, as a suitable CO, photocatalyst
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TiO, Is considered the benchmark photocatalyst for CO, photoreduction due to
surface its stability, cost and non-toxicity. CO, reduction reaction mechanism towards
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