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Solar fuels
2.3

Sustainable energy storage

Large scal= implementation of renesaable energy sowrces in our current energy infrastructure involves balancing
thee differences in time and place of energy genemtion and consumption. In particular for wind and solar enengy,
efficent storage and distribution are essential bo overoome thess supply-demand mismaiches. Solar fuels offer
an atiractive solution by creating a fuel withowt carbon foorprint via energy storage in chemical bonds.

Thie DIFFER soler fussks rsearch and development program
k driven by the need for most-sifedive production of solar
fugk and the wa of abundantly salable materials. The
rentral thema It to achiewe power offident dissociation of
CO; or HO for both). Subsequently establshed chemical
ronversion mathods (Asher-Topsch, Sabatier, ebc) may be
applied fo convart the resalting €0 and H, Into tha fuel of
tholoe. The concreda reoarch ames am materials synthaesds
for photocatalysk, moterdak for photo-clectochamical
waber spiitting, membranas for fud coreersion applications,
ard plasma for effident {0, conversion.

Two new research lines

Most of the worldwide nesoanch effiorts In solar fuels am
direciad at the spiitiing of water inio hydrogen and owy-
ger. Howewer, no effident catalytic or traditlonal chemical
altermative catalyst is yot auallable DFFER hos iretalled beo
navw groups bo Inttiate reseanch inthis ara

Program leaders

Funding

One goup Is lked by anja Beberde and studies the
detrode-clectrolyte Interizces of pholo-slectrochamical
syslems. By combining mxperimenis on different materials
rhamkiries, micro- and rencstruchores, and 30 stnochures
with state-spore modeling and smulations of the photo-
dedrachemical merface, she wants fo uncover the limiting
features In bodays photoakectrades.

The other goup & led by kihalls mampas and studies
photo-dectraodemical promotion of mla fud moverdon
in soiid dectiohyies. Co-malysts am developed fior utilizing
Ight Induced spedes o dive dedmocataiyiic roacions.
Emphask k& given on the catalytic formation of fusk from
strezme of C0y and H, produced by wate spliting in a
provicers step.
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Tenure trackers Anja Bieberle and Mihalis Tsampas
each explore an artifical leaf approach to DIFFER's
solar fuels theme. In their five year programs, they
are working on direct conversion of solar energy into
chemical bonds.

Bicbarla: ke a walk outdde: surshine, wind - ol that
snargy & avalable, and we am not using It Yol When
you got aloctriaty from a solar coll, you ather reod to wse
It immediztaly o you havo to stoto It a2 battery Diroct
meverdon of sunlight o a storable fud would be much
better, sight?

Tsampas: The goal with solar fuck & 1o offer an alioenatie
to fosdl fucls. Fundamental resoxrch & esentil to devalop
these wustainablo technciogles. Both our approaches o
ehctrocherical in nature: we ditoctly use sunlight i 2 dewics
to convert water and CO, o hyedrogon or hydrocarbons.
Biebarla: In my goup, wo went to design bettor
photoclactrodes for photocomvorsion. To reach that goal we
Investigato the merface where solid dlectrode mests liqud
eloctrofyio n solar fud devices. By combining oxperiments
wth modeling and umulations, we can Investigate tha

fundamental processes and Imitations 2t the interiace..

Tsampas. Together with my group, | want 10 uwn
sloctroctalysts to enhance an arttfictal kaf type wil. We
wil dovelop noval materiak and methods foe sofar fuck
production i solid photoslactiochemical cells. The main
Iden Is o use slectrochemistry to tuno the solectity of 2
reaction towands & desrod product, Le specific fudl.
Bicbarla: Ths & one of the things that | ba at DIFER:
waorking togethar with pecplo from divense disoplines. |
am colaborating with difforont rescarchars from the Fusien
oroup on renostructrrg surfaces with plasma and on
modoling and smulation of Interfaces. Although our fiakds
aw difforent, the shared focus on enorgy makes it oxsy to
menect.

Tsampas: In o groups and In onergy resaxrch In
genard, we draw on many diffcrent discipiines to realine
a breakthrough: chemistry, matenals soonce, enginoering,
physics.... 1 think that over tha next yoars, when wo're af
in the same bulding, the cument research groups will find
more and more synergy and Inspire cach other o aven

more innovatne approaches.



