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Advances in green hydrogen production technology and applications
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Abstract: This paper provides a systematic review of recent advances in green hydrogen production and
comprehensive utilization technologies. It elaborates on the principles, characteristics, and development status of
mainstream production methods, including water electrolysis and biomass-based hydrogen production, offering a
comparative analysis of different technical routes such as alkaline, proton exchange membrane, solid oxide, and anion
exchange membrane electrolysis. The application potential and implementation pathways of green hydrogen in critical
sectors, including energy , transportation, industry , chemical production, and healthcare are thoroughly discussed. Finally,
the paper addresses core challenges facing the industry—technological maturity, economic viability, and storage/
transportation safety and outlines future research directions and development recommendations.
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