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Why This Matters for the UK

Produces bio-based plastic precursors from renewables

Climate challenge
Y

" Fuel and plastics rely on
fossil feedstocks

= Rising CO, emissions
accelerate climate change " Complex electrodes

= CO, conversion requires reduce scalability

eavy Industry drives high energy input

greenhouse gas emissions
" Low-value by-products limit

T " Produce low-value oxygen at the
economic viability

anode

Our Solar-Powered dual-value Solution

We developed a bias-free photoelectrochemical system that generates valuable
products at both electrodes simultaneously, powered only by sunlight.

Photoanode (+): e-
" Harvests solar energy Photoanode Cathode

= Oxidise a biomass-derived molecule

" Produces a sustainable plastic precursor

Cathode (-):

= Receives electrons from the photoanode

= Converts CO, into formate

= Formate serves as a fuel and chemical feedstock

Unlike conventional systems that produce low-value oxygen, P )
our approach creates two valuable products in a single process. FFCA

(Sustainable plastic precursor)

Results & Performance Overall reaction
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The heterojunction photoanode enables efficient charge
separation and spatially separated oxidation and reduction
reactions. " Low carbon footprint (validated by life cycle assessment)

= Scalable electrode compatible with Future Impact & Scale-up Vision

industrial electrolysers

= Built from earth-abundant, scalable materials

" |ntegration with renewable energy

=
" Deployment at industrial CO, emission sites : i—" e
* Platform adaptable to other fuels and LSJ . ' |
polymer precursors Laboratory demonstration Pilot-scale solar module Industrial plant

Enabling distributed solar refineries at UK industrial emission sites
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