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Research Progress on Porous Metals Fabricated by Dynamic Hydrogen Bubble Templating
and Insights from Biotemplating
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Abstract: Dynamic hydrogen bubble templating (DHBT) utilizes H, bubbles generated in situ during electrodeposition
as dynamic negative templates for the rapid fabrication of hierarchical porous metals. This review summarizes the
coupled mechanisms involving metal-ion reduction, hydrogen evolution, bubble evolution, and electrocrystallization,
and discusses the effects of current density, deposition time, electrolyte composition, additives, substrates, and post-
treatment on pore-structure regulation. Representative material systems and their application progress are also reviewed.
On this basis, biotemplates such as wood, cellulose, viruses, and DNA are introduced to compare the dynamic self-
organization of DHBT with the preorganized structural inheritance of biotemplating, thereby highlighting their
implications for improving the controllability of pore structures in DHBT. Finally, future research directions are
discussed, including bubble-behavior regulation, quantitative three-dimensional characterization, structural stability, and
scalable fabrication.
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