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Solar fuel production: opportunities for nanostructures
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Abstract:

The photocatalytic and photo electrochemical reduction of wa-
ter or CO2 is an intriguing approach to producing sustainable
solar fuels, and has attracted growing and intense interest. Nano
structuring of photo catalysts and photo electrodes has been
proven to be a strong strategy to dramatically improve overall
solar-to-fuel conversion efficiencies. Another technological bar-
rier for the practical implementation of solar fuel production
is long-term material durability, which has recently been well
addressed by using conformal coatings of protective layers onto
the narrow band-gap semiconductors that are suitable for effi-
cient solar-to-fuel conversions but photo electrochemically un-
stable. These significant progresses may lead us to the practical
implementation of solar fuel production. We focused on the
exciting progresses achieved by using Nano structuring strat-
egies, specifically regarding how the nanostructure influences
the charge transport and separation. Special attention was paid
to investigate how a Nanoscale coating (over layer) passives the
surface states, thereby reducing the surface electron hole re-
combination, and how a Nanoscale coating (protective layer)
prevents the photo corrosion or photo passivation of the semi-
conductors with optimal band gaps. We hope that the design
strategies using these nanostructures will offer new and great-
er opportunities for efficient solar fuel production to existing
photocatalytic and photo electrochemical systems.

Biography:

Zhigang Zou received his Ph.D. degree in 1996 from the Uni-
versity of Tokyo. He is the Cheung Kong Scholars professor in
the department of physics, and the director of Eco materials
and Renewable Energy Research Center (ERERC) in Nanjing
University, China. His research interests include superconduc-
tor, photo catalysis, and photo electrochemistry for solar fuel
production. He has published over 600 papers, cited for more
than 20000 times with the H-index of 72, and achieved more
than 90 China’s invention patents, 1 U. S. patent, 2 Japanese

patents. In 2015, he was elected the member of Chinese Acade-
my of Sciences, and in 2018, he was elected the member of the

World Academy of Sciences.

Publication of speakers:

1. Yang M., Or6-Solé J., Rodgers J. A., Jorge A. B., Fuertes A.,
Attfield J. P. Anion order in perovskite oxynitrides. Nature
Chemistry. 2011;3(1):47-52. doi: 10.1038/nchem.908.

2. Jansen M., Letschert H. P. Inorganic yellow-red pigments
without toxic metals. Nature. 2000;404(6781):980-982.
doi: 10.1038/35010082.

3. Gouin X., Marchand R., Laurent Y., Gervais F. Infrared dielec-
tric response in BaTaO2N. Solid State Communications.

1995;93(10):857-859. doi: 10.1016,/0038-1098(94)00755-1.
4. Kim Y.-I., Woodward P. M., Baba-Kishi K. Z., Tai C. W. Char-

acterization of the structural, optical, and dielectric proper-
ties of oxynitride perovskites AMO2N (A = Ba, Sr, Ca; M =
Ta, Nb) Chemistry of Materials. 2004;16(7):1267-1276. doi:
10.1021/cm034756;.

5. Yajima T., Takeiri F., Aidzu K., et al. A labile hydride strategy
for the synthesis of heavily nitridized BaTiO3. Nature Chem-
istry. 2015;7(12):1017-1023. doi: 10.1038/nchem.2370.

International Webinar on Advance Material & Nanotechnology; Zurich, Switzerland; June 22, 2020

Citation: Zhigang Zou; Solar fuel production: opportunities for nanostructures; Advanced Material 2020; June 22, 2020 ; Zurich,

Switzerland

J Mater Eng Appl 2020

Volume and Issue: S(3)
Page 11


https://www.meetingsint.com/conferences/advancematerial/2020

