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Recent developments in electrocatalyst design for carbon dioxide conversion are revealing that various design
principles -- such as catalysts based on metal oxides, doped metals or metal alloys, and metal atoms in molecular
coordination environments -- demonstrate behaviors which differ from their simple metal counterparts, revealing
strategies toward enhancing selectivity toward high-value products while suppressing undesired ones. Continued
rational development of catalysts demands that we have a detailed understanding of the structure-function
relationships which dictate selectivity. However, under the harsh reaction conditions of CO  reduction (e.g. highly
negative potential, local pH extremes) many of these catalysts are prone to significant structure changes, making
it difficult to understand the true catalytically active form of the electrode materials. "Post mortem" analyses often
fail to accurately represent the active form of catalysts, so methods are demanded which are capable of examining
the electrode during operation, e.g. in situ or operando.

X-ray absorption spectroscopy (XAS) techniques can be uniquely powerful in investigating electrochemical
systems under operating conditions. The high energies of X-ray photons can enable them to be used under
ambient conditions and to pass through liquid electrolyte. With a tunable energy source (e.g. synchrotron),
different elements can be selectively probed due to their distinct absorption edges. A wide range of information
can be revealed using X-ray spectroscopy methods, including composition, oxidation states, and local
coordination environment. But in situ XAS is usually bulk sensitive, whereas catalysis occurs at surfaces, so
complimentary surface-sensitive methods such as X-ray photoelectron spectroscopy (XPS) are valuable. When
conducted using "quasi in situ" methods, XPS can provide a good compromise between surface sensitivity and in
situ conditions. Performing both XAS and XPS allows one to gain a detailed understanding of dynamic
electrocatalysts. In this talk I will explain the approaches we use for both, including their pros and cons, in the
framework of our study on Cu-Sn catalysts[1] with compositions tunable to achieve selective CO  conversion to
either carbon monoxide or formate.

References:
[1] Schreier, M. et al. Solar conversion of CO2 to CO using Earth-abundant electrocatalysts prepared by atomic
layer modification of CuO. Nature Energy 2, 17087 (2017).
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nanoGe is a prestigious brand of successful science
conferences that are developed along the year in
different areas of the world since 2009. Our worldwide
conferences cover cutting-edge materials topics like
perovskite solar cells, photovoltaics, optoelectronics,
solar fuel conversion, surface science, catalysis and
two-dimensional materials, among many others.

nanoGe Fall Meeting

nanoGe Fall Meeting (NFM) is a
multiple symposia conference
celebrated yearly and focused
on a broad set of topics of
advanced materials preparation,
their fundamental properties,
and their applications, in fields such as renewable
energy, photovoltaics, lighting, semiconductor
quantum dots, 2-D materials synthesis, charge
carriers dynamics, microscopy and spectroscopy
semiconductors fundamentals, etc.

nanoGe Spring Meeting

This conference is a unique
series of symposia focused on
advanced materials preparation
and fundamental properties and
their applications, in fields such
as renewable energy
(photovoltaics, batteries), lighting, semiconductor
quantum dots, 2-D materials synthesis and
semiconductors fundamentals, bioimaging, etc.

International Conference on
Hybrid and Organic
Photovoltaics

International Conference on
Hybrid and Organic
Photovoltaics (HOPV) is
celebrated yearly in May. The
main topics are the development, function and
modeling of materials and devices for hybrid and
organic solar cells. The field is now dominated by
perovskite solar cells but also other hybrid
technologies, as organic solar cells, quantum dot solar
cells, and dye-sensitized solar cells and their
integration into devices for photoelectrochemical solar
fuel production.

Asia-Pacific International
Conference on Perovskite,
Organic Photovoltaics and
Optoelectronics

The main topics of the Asia-
Pacific International Conference
on Perovskite, Organic
Photovoltaics and Optoelectronics (IPEROP) are
discussed every year in Asia-Pacific for gathering the
recent advances in the fields of material preparation,
modeling and fabrication of perovskite and hybrid and
organic materials. Photovoltaic devices are analyzed
from fundamental physics and materials properties to
a broad set of applications. The conference also
covers the developments of perovskite
optoelectronics, including light-emitting diodes, lasers,
optical devices, nanophotonics, nonlinear optical
properties, colloidal nanostructures, photophysics and
light-matter coupling.

International Conference on
Perovskite Thin Film
Photovoltaics Perovskite
Photonics and
Optoelectronics

The International Conference on
Perovskite Thin Film
Photovoltaics Perovskite Photonics and
Optoelectronics (NIPHO) is the best place to hear the
latest developments in perovskite solar cells as well
as on recent advances in the fields of perovskite light-
emitting diodes, lasers, optical devices,
nanophotonics, nonlinear optical properties, colloidal
nanostructures, photophysics and light-matter
coupling.

nanoGe conferences are worldwide
events that cover cutting-edge scientific
research, nanoGe is managed by
Fundació Scito
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