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Fig. 1 Hydrogen production and utilization process flow
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Fig.3 Solar-driven hydrogen production methodologies
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Fig.4 Schematic diagrams of hydrogen production technology via thermochemical processes
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Exploration of key technologies development and application in China’s hydrogen energy industry

Li Zhipeng'?, Chigan Dongdong', Xiao Yizhuo', Pan Hetong', Weng Qiaodan’

(1. Institute of Flexible Electronics, Northwestern Polytechnical University, Xian 710072, China;

2. Tan Kah Kee Innovation Laboratory, Xiamen 361102, China)

Abstract: The development of the hydrogen energy industry is crucial to China's national energy security and the strate-
gic transformation of its energy structure. Research on the key technologies and the current development status of the hydrogen
energy sector provides significant guidance for its future direction. This paper first introduces the advantages of hydrogen as
both an energy carrier and a chemical feedstock, analyzes the challenges in China’s energy structure and security, and explores
how hydrogen can facilitate energy restructuring and upgrading. Then the domestic and international development status of key
technologies in the hydrogen industry is reviewed. Subsequently, the characteristics and current progress of electrolysis and fuel
cell technologies are analyzed. Based on these findings. the paper identifies the primary challenges facing China’s hydrogen in-
dustry, including gaps in key materials, as well as storage and transportation technologies compared to global standards.
Therefore, the future development of Chinas hydrogen energy industry should be adapted to local conditions: the northern re-
gions should prioritize the development of onshore wind power, photovoltaics, hydrogen-powered heavy-duty trucks, and hy-
drogen rail transit; while the southern coastal regions should focus on offshore wind power, hydrogen-powered vessels, and the

production of sustainable aviation fuel.

Keywords: hydrogen energy; water electrolysis technology; fuel cell technology; hydrogen energy industry
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Tab. S1 Comparative Analysis of Water Electrolysis Hydrogen Production Technologies™'*
BT ALK PEM AEM SOEC
A 1R/ °C 60~80 50~90 50~90 600~1 000
IR/ V 1.4~3.0 1.4~2.5 1.4~2.0 1.0~1.5
AL B/ (A« cm™?) 0.2~0.8 1.0~2.0 0.2~2.0 0.3~1.0
HL R 59~170 60~75 65~82 85~100
AR/ Y 99.500 0~99.999 8 99.900 0~99.999 9 99.900 0~99.999 9 99.9
WA/ (USD/MW) 270 400 R 2 000
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