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In response to the global energy crisis, environmental crisis, and complicated international situation,
hydrogen energy has become an important carrier for global energy transformation and development and the
hydrogen industry has grown into a strategic emerging industry, representing a key development direction for
future industries. The hydrogen production with zero carbon emission via water electrolysis powered by
renewable energies is thus emerging as a competitive and eye-catching technique in the strategic emerging
hydrogen industry. To achieve the goal of carbon peaking and carbon neutrality, China urgently needs to
embrace the opportunities and challenges in the development of hydrogen industry to vigorously advance water
electrolysis technology, promote the development of related equipment and industries, and enhance our
international competitiveness in the field.

Several water electrolysis systems can be used to produce green hydrogen, including alkaline water
electrolysis, proton exchange membrane water electrolysis, anion exchange membrane water electrolysis, and
solid oxide water electrolysis. Although these techniques are stepping into the different stages towards
commercialization, such as the early-stage commercialization for alkaline water electrolysis and the commercial
pilot stage for proton exchange membrane water electrolysis, the large-scale industrial application of water
electrolysis is still facing the challenges of reducing cost and electricity consumption, improving electrolyzer
durability, etc. From the perspective of industrial development, the technological innovations, including
advancements in the performance of key materials like electrodes and membranes, research and development of
essential components, and integration and control of equipment, are necessary to achieve the balance among the
scale of hydrogen production, equipment lifetime, and energy consumption (cost). Behind these challenges, there
are still lots of scientific, technical, and engineering issues that need to be solved by researchers.

Focusing on water electrolysis for hydrogen production, this special issue contains 12 papers written by teams
rich in experience in related research fields, including one perspective paper, six review papers, and five
research papers. It covers the scientific and technical problems faced by water electrolysis, including alkaline
water electrolysis, seawater electrolysis, anion exchange membrane water electrolysis, and proton exchange
membrane water electrolysis. It presents the latest research progress, the existing problems and challenges, the
strategies and ideas, as well as the future development directions and research trends from several perspectives.
Hopefully, this special issue will provide readers with knowledge and references they need to understand and
conduct in-depth research in the subject for the further development of water electrolysis for hydrogen
production in China.

With this preface, we would like to take the opportunity to thank all the authors for their contributions and
outstanding support for the special issue and acknowledge the editorial team and all of the reviewers for their

fruitful work and dedication in helping to publish this special issue.
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