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Nanostructured photoelectrode for solar water splitting
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Inorganic nanostructured materials (oxides and sulfides) are being extensively studied for
their application potential in energy storage and generation (e.g., batteries, supercapacitors,
solar cells, photocatalysts). High performance of these devices relies largely on scrupulous
design of nanoarchitectures and smart combination of active materials.

Our group has been actively working on core-shell integrated electrode materials directly
on various conductive substrates for both supercapacitors and batteries. In the 1%t half of my
talk, I will present our recent results on vanadium oxide nanorods that are direct grown onto
3D graphene foams. To further enhance their electrochemical performance, the nanorods are
surface engineered by coating a thin layer of conductive polymers or carbon nanostructures
dots. Demonstration will be made to supercapacitors, Li-ion and Na-ion battery electrodes, all
exhibiting improved capacity, fast (up to a few min) charging and discharging capability, and
ultrahigh cycling stability (up to 40 000 cycles).

In the 2" part, | will introduce our research on photoelectrochemical (PEC) electrode
materials fabricated based on atomic layer deposition and ion exchange reaction. Typical
examples are TiO, 3D inverse opals sensitized by chalcogenides (CdSe) nanodots. | will also
introduce on behalf of all co-authors our recent breaking result on perovskite solar cell
enabled photolysis water splitting.

W& ANFE A

VAL, Hr N rg v B TR B A B E 2 . 199948 3R 5 MR 22 5247, 2003
SEHFINI B SR e, RS %‘Ufﬁ?lEbjﬁﬁﬁjuﬁﬁﬂy%llﬂﬁﬁ%ﬁ'ﬁﬁi}:
WFE 5. 20084E8 A I F R HE T oK 22, % A Mt ZnOgy K 28 1A ¢ B 41 A Al ' 1
i, FIHEIRREN (Kirkendall effect)iz 140K & & oA I AH S i, = 4Eg KA
Hﬂ"]x_ﬂlf“ﬁﬁ?ﬂ%f%@o EFJUE%M%%ﬂ%%%ﬂ@?fﬂfﬁﬁwﬁ%ﬂEﬁfmﬁﬁﬁﬁf“ﬁﬁ




