mh [+ #igt R
MATERIALS CHINA

$37% 11

2018 4 11 H Nov. 2018

EReUHFARETENRSIIEREARHER

FAEME, AN, B A, 2FE
(PR EEERIR2E B, PU)Il AR 611731)

W OE: ok emEA 4l SGES KR RALE K, IR R R E R, R
TR B AF MR B VR RE , TE02F . ik, AR P BN SR SUSCE AT R R BT RS, 10 Bk 2
L )m M PERE R I — 5 M RT RO, , PR I 5 FLAS A P22 3% 24 0K 22 L35 Ja 109 52 s o L AT o B3
X, By, 25t aRTERNNAZASE ETEETERTESSHTZ M=, Fhh
/ ML JEDR AR E ARG ) kG e A n A B R (R BRRLAL L ORI W T, IRR

) K Z L4 B AE IR T2 5 A R ALG5 AL 14 LML | FL25 by YA B Ol ol % FL 45 ) 2 R AE R B 4 A
CINBEEESY A . ST . 515070 ) AR Z2 4L 4 JB e b SR BE 78 T 75 52 A9 Al
KR LEed; RO, 99k2 AL, FLERmTE,; Eakn

)4 mESES: TB4  X#EEFRIRE: A XEHRS: 1674-3962(2018) 11-0927-06

Research Progress on Preparation of Nanoporous

Metals with Tunable Pore Structure by Dealloying

FANG Xiumei, LIAN Lixian, GAO Xi, WU Kaixia
(Jincheng College of Sichuan University, Chengdu 611731, China)

Abstract: Nanoporous metals ( NPMs) prepared through dealloying with three-dimensional continuous nanopores, have
shown high potential on catalysis, sensing and surface-enhanced Raman scattering (SERS) , in which field NPMs exhibit
special size effect. To tune their properties and meet the requirements for various applications, microstructural regulation is a
crucial issue for the development of nanoporous metals. At present, the microstructural regulation of nanoporous metals can
be achieved by controlling over the dealloying parameters ( such as corrosion method, corrosion temperature, corrosion
electrolyte, and corrosion additive, etc. ) and post-dealloying treatment (annealing-induced coarsening, solution soaking).
Exploring the formation mechanism and evolution law of nanoporous structure under different process conditions lays a solid
foundation for preparation of bulk NPMS or thin films, which present the regularity of distribution in structure, such as gradi-
ent distribution, hierarchical distribution and uniform distribution.

Key words : dealloying; size effect; nanoporous; tunable pore structure; post-dealloying treatment
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Fig. 1  Different ways to prepare nanoporous metals with tunable

NPMs with tunable pore
structure by dealloying

structure by dealloying method
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Fig. 2 SEM images of electrochemical dealloying Al-Cu alloy nanowire

in diluted H,S0, solution at different corrosion voltage!'* ; (a~

¢) 0.2V, (d~f) 0.3V, (g~i) 0.4V
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Fig.3 SEM images of dealloying Al-Cu binary alloy in different

solution ) ; (a, b) 5% HCI, (c, d) 10% NaOH
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Fig. 4 Porous structure formation model with and without complexing

agent[ 2]
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Fig. 5 Schematic of the preparation process of the hierarchical NPG (a) ; SEM images of the as-dealloyed NPG sample after

first dealloying step (b), annealed sample showing coarsened ligaments (¢) and hierarchical structure formed after

second dealloying step (d) [
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