Controlled Alkali Doping for Enhanced Activity in LT-RWGS Catalysts
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The CO, conversion shows that, when temperature is increased, the Pt—Cs/TiO, outperforms unpromoted catalyst
Pt/TiO, catalyst present a small increase in activity in comparison to the Cs At 500 °C — Pt/TiO; loses ~20% CO selectivity; Pt—Cs/TiO, only ~5%
doped one. Stable CO selectivity at low T —100% maintained with Cs promotion
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Intense CO bands at 2087 and 2012 cm™ vanish with temperature increase.
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Cs prevents CO dissociation and stabilizes ultrasmall Pt particles.

Wavenumber f e

Conclusion

The addition of Cs has been shown to enhance CO selectivity at low temperatures by inhibiting CO dissociation and suppressing carbon deposition on Pt particles.
The proximity of Cs to small Pt clusters promotes the formation of frustrated Lewis pairs (FLPs), enabling an alternative reaction pathway for CO formation.
The detection of oxygenated intermediates, such as —CHO species, on PtCs/TiO, catalysts suggests the involvement of a distinct formyl/acyl reaction route.
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