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CO, reduction technology, which converts greenhouse ga-
ses into industrial feedstock or liquid fuels using renewable
electricity or solar energy, is considered a promising energy
conversion technology. The reaction uses CO, molecules as
the raw material, which can effectively reduce the atmo-
spheric CO, content, thereby curbing the greenhouse effect.
Moreover, by designing rational catalysts, CO, molecules
can be directly converted into usable fuels, which effec-
tively alleviate the global energy crisis. With the dete-
rioration of the ecological environment and increase in
energy demand, CO, reduction technology has received
increasing attention and has become an important research
area in the fields of chemistry and energy as well as in the
chemical industry.

Although renewable electricity or solar energy-driven CO,
reduction to fuels has great potential, the reduction of che-
mically inert CO, molecule is very challenging and complex
owing to the high C=0 dissociation energy of 750 kJ mol '
and similar reduction potential of various reduction products.
Hence, it is highly crucial to develop innovative strategies
for modulating the atomic and electronic structures of photo/
electrocatalysts, with efforts to tailor the reaction energy
barrier and/or change the reaction path, thus yielding boosted
reaction activity and product selectivity.

Recently, significant progress has been achieved in the
research of catalysts. Many emerging catalysts, such as
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hollow nanostructures, single-atom catalysts, and molecular
catalysts, are widely used in CO, reduction and have yielded
good results. Meanwhile, numerous novel devices, such as
anion exchange membranes and flow cell electrocatalytic
systems, have also been proposed to improve the CO, con-
version efficiency. Furthermore, China has invested large
amounts of funds to support the development of CO, re-
duction technology. Consequently, many researchers have
dedicated themselves to this research and have developed
several potential catalytic systems.

In this special topic, five research articles and commu-
nications are presented, providing a glimpse of the current
progress in the CO, photo/electrocatalytic reduction. Some
novel catalysts, such as CulnS, hollow nanostructures, Co
single atoms, Au nanosheets, and molecular Ni catalysts,
have been designed to promote the performance of CO,
photo/electrocatalytic reduction. Additionally, density func-
tional theory calculations have been performed to reveal the
reaction mechanism. However, this collection comprises a
limited selection of new research results. We only aim at
illustrating some recent developments in CO, reduction.

Despite its great importance, CO, reduction still suffers
low conversion efficiency and poor product selectivity.
Moreover, current research is mainly focused on C1 pro-
ducts, while the fabrication of value-added C2 products with
high energy density is more promising. Therefore, to achieve
efficient and selective CO, reduction performance, the de-
velopment of active catalytic systems is highly desired. We
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hope that this special topic will help researchers achieve an duction and guide the design of enhanced high-performance
improved understanding of CO, photo/electrocatalytic re- photo/electrocatalytic systems.
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