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Abstract: A screening procedure using density functional theory (DFT) was devised to select promising materials for the CO, reduction reaction (CO,RR) from the Materials Project (MP) database. Criteria such as aqueous and thermodynamic
stability, computational cost, and photochemical suitability were considered. The selected materials are further investigated using a high-throughput workflow for generating adsorption data for semiconductor surfaces. By considering species
relevant to the CO,RR as adsorbates, the descriptors computed by the workflow offer additional insight into the photocatalytic performance of the researched materials, making this approach a powerful materials discovery tool.

We use publicly available data and computer simulations to accelerate the discovery of materials that can use sunlight to turn carbon dioxide into fuels.

Introduction Adsorption workflow Results

Photocatalysts are materials that are capable of absorbing solar The data generated by the workflow includes adsorption energies,
energy to enable or accelerate an oxidation or reduction reaction. BULK coordination numbers, adsorption site type, translation vectors,

One such reaction is the reduction of CO, to hydrocarbons, which charge transfer and work function analysis, p-band center, orbital
both enables the development of sustainable fuels, and facilitates and elemental compositions of band edges, among others.

managing greenhouse gas emissions.” Desirable properties for a
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adsorbate undergoing the reaction. d Zinc telluride is one of the 52 materials
, , . surfaces selected by the screening strategy. It
We propose a high-throughput computational approach to finding has been previously used in CO,RR
2

CO,RR photocatalysts, which enables the screening of thousands of
materials from the MP database3 within a reduced time frame. As
existing adsorption workflows focus on metallic systems,* we have

bhotocatalytic devices.>

The considered adsorbates are CO and

developed a semiconductor-specific methodology to assess the SLAB H as they are relevant species for the
adsorption capabilities of the selected materials. Combined, these 1. DFT geometry optimization CO,RR and co.mpetlng.hydrogen
two methods can significantly accelerate the discovery of novel 2. Density of states and band structure evolution reaction (HER).
photocatalytic systems for CO, reduction, an essential step in calculations

developing renewable energy technologies.
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for CO, reduction>. >l optimization R 0.625 s%lrface (top right) reveal: |
Aqueous Stability: 2. DFT geometry optimization * CO is strongly favored on Zn and hollow sites and strongly
Free Energy of Decomposition < 0.2 eV 3. Density of states and band structure disfavored on Te sites
= calculations * H adsorption follows a similar trend and is generally more

strongly binding than CO on this surface
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application of the adsorption workflow to the selected materials is
expected to offer insights into the selectivity and suitability of these
ANALYSIS potential photocatalysts. This will enable us to perform more
Save all descriptors to a personal user advanced studies on the most promising candidates, as well as
database for easy querying propose them for experimental testing.
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