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diagram  of nanoporous Pt-Co

microwires
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Fig.4 TEM image (a), HAADF-STEM image (b), EDX element mappings (c), FT-EXAFS spectra (d—e), and fitting results (f) of nanoporous Ir-Ni
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Fig.6 XRD patterns of the as-annealed Al Cu, precursor and the NP-Cu film (a); SEM (b—c) and TEM (d) images of the NP-Cu film; porosity &
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Fig.7 Synthesis schematic diagram (a) and SEM images (b—d) of nested hierarchical nanoporous Au: (b) as-dealloyed nanoporous Ag, Au,,;
(c) coarsened nanoporous Ag, Au,,; (d) as-prepared N°PG™"
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Fig.9 Electrochemical properties for electrocatalytic hydrogen production: (a) CV curves; (b) HER polarization curves; (c) corresponding Tafel

plots of Fig.9b; (d) HER polarization curves; (e) corresponding Tafel plots of Fig.9d; (f) chronoamperometry curves of Ni/np-Ir**!
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Fig.11 Solar steam generation performances of the NPG film: (a) UV-vis-NIR absorption spectra; (b) schematic diagrams of the experimental
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Dealloying Fabrication, Structural Regulation and Applications of Nanoporous Metals:
Insights from Dilute Solid Solution Precursors

Liu Yalong', Yu Bin', Yan Xuejiao’, Cheng Guanhua', Zhang Zhonghua'
(1. School of Materials Science & Engineering, Shandong University, Jinan 250061, China)
(2. Taian Quality Technical Inspection and Testing Institute, Taian 271000, China)

Abstract: The dealloying strategy based on dilute solid solution precursor holds significant importance in nanoporous metal fabrication. While
conventional dealloying is constrained by the narrow compositional range of binary alloys, the dilute solid solution precursors achieve precise
control over porous architectures by substantially expanding the tunable compositional range and optimizing kinetic pathways. Results show that
structures such as high-aspect-ratio nanoporous microwires, ultra-high porosity freestanding thin films, and nested hierarchical nanoporous metals
are fabricated, demonstrating significant advantages in functional applications: electrocatalytic materials achieve enhanced hydrogen evolution
performance by optimizing surface electronic structures; solar steam generation devices leverage hierarchical porosity and localized surface
plasmon resonance effects to attain broadband light absorption and efficient evaporation; and electroactuator materials overcome the limits of
strain amplitude and strain rate by hierarchical network design. Critically, this strategy reveals a novel mechanism for synergistically resolving the
fundamental compromise between high specific surface area/mass transfer efficiency and mechanical stability through the coordinated design of
precursor composition and dealloying parameters.

Key words: dilute solid solution precursor; nanoporous metals; dealloying; structural regulation; functional applications
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