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=PFL Motivation

= A solar fuels device that is worthwhile to scale has to simultaneously optimize:
» Performance

* Cost %,
= mgn ’ 9
. S.ust.alnablllty @"'O
 Lifetime S0 L0%
& %

... and needs to be built as a large-scale / scaled system

= Why direct solar fuel synthesis?

* |s cheaper than indirect systems (e.g. PV+electrolysis)
Decentralized (where sunlight there is solar fuel)
Democratization of energy
Restructures supply chain (production where needed)
Reduces pressure on energy infrastructure
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=F*LTechnical Solar Fuel Approaches (Non-Biological)

= Thermal and photon-driven, and combinations thereof

Haussener, LRESE

Thermal driven Photon driven
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[ Water + CO, + N, ]

Fossil fuel
Biomass

~1800 K ~300 K
Solar gasification Solar thermo- Photo-thermal Photoelectro- Photo-
reforming, cracking chemistry catalysis chemistry reforming
[ Solar thermolysis ] Photovoltaics Photovoltaics Photo-
+ high-temp. electrolyzer + electrolyser catalysis
~4000 K ~900 K
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[ Solar fuels and chemical commodities (H,, CO, ...) }
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=F*L Theoretical Efficiency Limits
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=F*L " Comparison - Scale
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Industry
Steel production
Fertilizer production ...

9tec

Solar Fuel, Ihe smarler woy!

http:\\www.sohhytec.com

Fuel/Mobility

Electricity/(Seasonal) storage



=P*L Thank you foryour attention
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