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FABRICATION OF ULTRAFINE NANOPOROUS COPPER STABILIZED BY NOBLE METALS WITH LOW SURFA
CE DIFFUSIVITY

DAN, Zhenhua
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Ultrafine nanoporous copper (NPC) was fabricated from Ti-Cu-M (M:Ag, Au, Ni, Pd, P
t) amorphous precursor alloys by dealloying in HF solutions. NPCs stabilized by M had a pore size less tha
n 10 nm, which is similar with that of NP Au, NP Pt. In comparison to NPCs fabricated from M-free Ti-Cu am
orphous precursors, the pore size decreased about 1-2 orders. The introduction of M adatoms resulted in th
e suppression of the fast long-distance free diffusion of Cu adatoms during dealloying. The drastic decrea
se in the surface diffusivity caused by the slow diffusion of M adatoms indicated that the diffusion at th
e interface of alloy/solution controlled the formation of NPCs. The application of the present ultrafine
NPCs has a potential to replace the conventional Pt nanoparticle catalysts, which can save the cost and on
the other hand, the decrease of the consuming of rare Pt resources will help our society.
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Fig. 1 Bright field TEM micrographs of
TigoCugo (a), TisoCuzoAg; (b), TigoCuso.
Au1 (C), Ti60CU.39Ni1 (d), TisoCll39Pd1 (e)
and TigoCusoPt; (f) alloys after
dealloy-ing in 0.03 M HF solution for
43.2 ks.
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Fig. 2 The mean pore size (a), Surface
diffusivity (b) and Refining factor (c) and
of dealloyed Ti50CU.3 9Ni1 Ti60Cu3 gAg1 ,
Ti60Cu39Au1, Ti60Cu39Pd1 and Ti60Cu39Pt1
ribbons.
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