Solar Fuels

Design

Device

Surface Chemistry

Structures

-

. e .-~ g
a.;.)_‘. _."“; - .
DV, St 2 & e

.'~' )

T T T T T R A S o T
et lw - * s Vs > i R S
- LA L™ "3 l:’- ) Y b - - -
".*'; s.‘..h."v.— 3~ a4 "l'o':" o ¥ B il .
_ -.n&.‘,"‘. f
- e -
-

, . . b Battery only- B o s
Every 100 minutes the terrestrial solar flux suppliles more Do
energy than 1s needed for a year of human consumption. Solar oxdiation + Battery (T 019
' ' ' . . \ 2H,0 catalyst
insolation 1s 1nherently 1ntermittent and thus a storage t) H* permeable
. . O, + 4H membrane Battery only 0.23
solution 1s necessary. . I
P
3.0 kt ) T + Battery 0.15 only
a) Q v ~
2 . O —]
2.5 Qe'& Q\é\ B ! Battery only{ |01+
0% ' se
Solar 23,000 TW = T vedan Hydrogen. ¢ /o
2.0 - e‘é‘:t‘;‘;g]t + Battery{ ] 012
° Tidalo3Tw -
Qo i World Energy Basecase” 0 0.10 0.20 0.30 0.40
™ COnSUITPES System cost ($/kWh)
Q Geothermal 0.3-2Tw

We develop scalable technologies that enable
sunlight-driven photoelectrochemical fuel
production based on structured semiconductors
interfaced with heterogeneous electrocatalysts.
an Feb Mar Abr Moy Jun 10l Aug Sen Oct Nev Dec QUL macro electriclity model shows that Power-to

Month of year gas—-to-power (PGP) with hydrogen fuel reduces
costs 1n wind-solar-battery systems.
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We are investigating approaches to structure and integrate IMManO g B
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loading, and product generation.
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Semiconductor photoelectrodeposition enables template-free 500M Nl

generation of highly-ordered nanostructures over macroscale areas
wherein the precise morphology 1s defined by the optical 1nputs.
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