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SUMMARY

PHOTORED aims at developing materials to promote selective CO, hydrogenation with solar light. Four types of
photocatalysts will be prepared and evaluated that will lead selectively to CH, (photocatalytic Sabatier
methanation), CO (photocatalytic reverse water gas shift), CH.OH or C;+ products. These hydrogenation
processes can be promoted thermally using Ni (Sabatier), Co, Fe (CO and C,+) or Cu (methanol) catalysts, but the
thermal reactions require high temperatures (close to 500°C in several cases) and high pressures (up to 100 bars
in the case of methanol synthesis) due to the high activation energy values required to activate CO,.
Photocatalytically these reactions will be promoted by solar light as the sole or primary energy source using
appropriate photocatalysts of which the partners have obtained the proof of concept (selective photocatalytic
methanol synthesis) or have reported recently appropriate photocatalysts (selective photocatalytic methanation,
reverse water gas shift and C,+). The photocatalytic CO, hydrogenations will be carried out under continuous
flow. The green hydrogen required in the process will be obtained by water electrolysis that is a mature technology,
but it could be equally adapted to H, obtained through photocatalytic overall water splitting.
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