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As a research hotspot of the fields of nanomaterials, energy chemistry and environmental
protection, electrocatalysis is a fundamental subject for developing the sustainable and clean energy
technology. During the process, electrocatalysis involves the transformation between electric energy
and chemical materials. On basis of the electrocatalysis, electrosynthesis is an interdisciplinary subject
by integrating the subjects of organic synthesis and chemical engineering, which is called as the subject
of “old method, new technology”. Electrosynthesis can efficiently and selectively realize the synthesis
of organic chemicals under mild conditions driven by sustainable energy sources. With the rapid
development of society, electrocatalysis and electrosynthesis with the aid of various emerging
technologies (e.g. synchrotron radiation source, supercomputer, and micro-nano/microscopy) have
obtained outstanding achievements, which focused on the design of catalytic sites, understanding of
work mechanism, transfer of electrons/ions and interaction between matters and electrons/ions.

Over the past decade, there have been many new frontier and hop topics in both fundamental and
applied aspects of electrocatalysis and electrosynthesis. Numerous scientific researchers have
committed oneself to these topics and continually blended with the knowledge of materials, energy,
environment, information, and Al intelligence, leading to a golden period of development for
electrocatalysis and electrosynthesis. Currently, the domestic researchers have acquired some huge
developments, which proposed new perspectives, novel materials and new reaction systems in
electrocatalysis and electrosynthesis. Based on the accumulated preliminary work, the theoretical
modeling and experimental methods are all at the key nodes to break through the limitations of
previous limit. There will be more breakthroughs in the foreseeable future. The future development of
electrocatalysis and electrosynthesis should follow the rule of sustainable development, take full
advantage of novel renewable energy sources, and promote the transformation of matter and energy
under safe and eco-friendly conditions. Electrocatalysis and electrosynthesis will become a vital
foundation subject.

This special issue (consecutively published in the journal’s first and second issue in 2023) consists
of 8 papers written by teams rich in experience in related research fields, including four review papers
and four research articles. It covers the scientific and technical problems faced by electrocatalysis and
electrosynthesis, focusing on “Recent Advances in Exploring Highly Active & Durable PGM-Free
Oxygen Reduction Catalysts”, “Research Progress in Cucurbit[n]uril-Based Metal Nanomaterials for
Electrocatalytic Applications”, “Electrochemical Oxidation of Ethylene on Palladium Electrode”,
“Supperlattice-Like Strcuture: Ordered Mass Transfer Endows High Quality Output of Fuel Cell”,
“Advances and Challenges on Cathode Catalysts for Lithium-Oxygen Batteries”, “Recent Advances in
Anode Materials of Solid Oxide Electrolysis Cells”, “Anodic Electrocatalysis of Glycerol Oxidation for
Hybrid Alkali/Acid Electrolytic Hydrogen Generation”, and “Highly dispersed Pt Nanoparticles Root
in Single-Atom Fe Sites in LDHs towards Efficient Methanol Oxidation”. Hopefully, this special
collection will provide the knowledge to the readers for conducting in-depth research in the subject
and developing the electrocatalysis and electrosynthesis in China.

With this preface, we would like to express our heartfelt thanks to all the authors, reviewers and
editorial staff for their hard and fruitful work!





