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Key Technology and Application Progress of Hydrogen Production by Electrolysis

Under Peaking Carbon Dioxide Emissions and Carbon Neutrality Targets
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Abstract: Hydrogen energy is a clean, pollution-free, long-term
storage of secondary energy. Under the background of peaking
carbon dioxide emissions and carbon neutrality targets, it plays
a pivotal role in the energy system dominated by renewable
energy. The production of green hydrogen is a prerequisite for
decarbonization. Therefore, key technologies for the production of
green hydrogen are reviewed. In addition, advanced cases of green
hydrogen production in Europe and Japan are summarized. The
cost composition of water electrolysis and ways to reduce costs
are analyzed. Compared with the reduction in equipment cost,
a low electricity price has a greater impact on the cost of green
hydrogen. The electrode and diaphragm account for the highest
proportion of the cost of the alkaline electrolyzer, whereas the
bipolar plate accounts for the highest proportion of the cost of the
PEM electrolyzer. Finally, it summarizes the future development
direction of green hydrogen production technology in China:
research on the impact of new energy input on electrolyzers and
hydrogen production systems, thereby improving the reliability
and durability of electrolyzers and systems as well as enhancing
the independent research and development level of key materials
and core components of electrolyzers.

Keywords: carbon emission reduction; hydrogen production
by electrolysis of water; demonstration of hydrogen production
from renewable energy; cost analysis
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Table 1  Characterisation of the three types of water electrolysers
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Fig. 1 Schematic representation (cross-sectional view) of a PEM

water electrolysis cell
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