Photoelectrochemical CO, Reduction towards Multicarbon Products with Silicon Nanowire

Photocathodes Interfacecf with Copper Nanoparticles

Scientific Achievement:

40 - - -
A co. oS B “r—s. This study demonstrates the selective photoelectrochemical
N e 4, 2115 ;\'.? = . . . . .
QQQ QQQ F conversion of CO, to multicarbons at low applied biases by taking
5 > . . . i i
e R g advantage of highly active copper nanoparticles to effectively utilize
8 z photogenerated charges.
0000000 Significance and Impact:
oD DaDeWiE COpROr AN oparicio " Mass Loading (uglem) our findings suggest new opportunities for photocathode design
C 30 o where light absorbers are interfaced with nanoparticles designed for
2 » o selective catalytic reactions, improving the overall efficiency of the
c system.
I Research Details:
g c T « The large surface area of the nanowires allows for a large mass loading
ol of nanoparticle catalyst which plays an important role in selectivity and
E . activity for CO, conversion, at low overpotential.
?—w;wW;;f\w’“"“”““fg”"*““'”“”“"Qj’“‘“"“‘”“”jﬁ“‘”“’“’“’j”:“ - Through effective charge separation and utilization, holes are driven
fime (hours) away from the surface, showing photocurrent and catalytic stability for
Fig. (A) Schematic illustrating the integrated CuNP/SINW photocathode and charge .
separation. (B) Faradaic efficiencies toward CO, reaction gas products as a function of COZ_tO_C2H4 conversion.
mass. (C) Stability demonstration for 50 hours under applied bias (-0.5 V vs RHE) and . . .
1 sun illumination. l. Roh, S. Yu, C.K. Lin, S. Louisia, S. Cestellos-Blanco, P. Yang*, J. Am. Chem. Soc. 2022 144(18),

8002-8006, DOI: 10.1021/jacs.2c03702

Supported by the Office of Basic Energy Sciences’ Fuels Peidong Yang, LBNL

from Sunlight Hub under Award Number DE-SC0021266

.S. DEPARTMENT OF Office of

ENERGY Science

Caltech “If| BERKELEY LAB EENREL 55_,%—3 ﬁgﬁNE UCSan Diego 1

xxxxxxxxxxx

OF OREGON

_




