F24HH LW
Volume 24 Number 1

TERERERFR

The Chinese Journal of Nonferrous Metals

2014 £ 1 H
January 2014

TEHES: 1004-0609(2014)01-0168-06

A= 4E K % FLIR AR 0 &R AR 55 R AR B ) 2 A i SR 1 e

HBrR, ATEIR, kmE, &, KREF, 425

WK 223, BN 310027)

B E: B REERI A TR N 5 um. SFEIFLEE R 200~300 nm i = 4RGSR AL, AR
W AR AR EEEE R A IR SRR IS R . DL=AEAK 2 FLAAI D 2R, SR AR Bk il ik 2 AL S5 H 1)
B, N R ABI(SEM) . X 2R ATHT 0 T (XRD)FIIE I 76 180 L 5 72068 T 1 46 F s i BB P 8 g 5 el A
YRR TRAE . BTl 2 FLE A 0.1 C 3R R IKFBURH 1] g4 25 7 864 mA-h/g, %A= %
B ERIR A 5993 mA'h/g); T 50 XABCEIEI G, FIIEAETIH 541 mAhg. PKZ LA GOK RERS)
TIURL K% e L7~ 5 FEUYE 1) = AN K 22 A LA IR A 56 R 35 02 22 L 00 RN 0 7 AR et M R 2 S R

KRR MM B AL PR ALERN; fuk

hESHES: TMII2 XHEkFRERD: A

Fabrication of three-dimensional nanoporous Cu-supported tin
electrode and its lithium storage performance

PI Ou-yang, HE Zhi-shun, ZHANG Li-ying, WANG Jian-ming, ZHANG Jian-qing, CAO Chu-nan

(Department of Chemistry, Zhejiang University, Hangzhou 310027, China)

Abstract: A three-dimensional (3D) nanoporous copper film with thickness of 5 pm and average pore diameter of
200-300 nm was fabricated by novel dealloying method. The fabrication process involves the heat treatment of the
electrodeposited zinc layer on copper substrate and the subsequent acidic leaching of the annealed film. A porous
nanostructured tin film electrode was further prepared by the cathodic electrodeposition of tin film on the obtained 3D
nanoporous copper film, and its structure and electrochemical properties were investigated by scanning electron
microscopy (SEM), X-ray diffractometry (XRD) and galvanostatic charge-discharge tests. The as-prepared porous tin
electrode presents an initial reversible lithium storage capacity of 864 mA-h/g at 0.1C, closing to the theoretical capacity
of Sn (993 mA-h/g). And it still delivers a reversible capacity of 541 mA-h/g after 50 cycles. The nanoporous structure,
nanosized tin particles and 3D porous copper substrate with high electronic conductivity can be responsible for the
enhanced lithium storage performance of the porous tin electrode.
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Fig. 1 XRD patterns of electrodeposited zinc film on copper

substrate (a), annealed surface film (b) and dealloying film (c)
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Fig. 2 SEM images of top-view ((a), (b), (c)) and cross-sectional (d) porous copper film
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Fig. 3 XRD pattern of electrodeposited tin film on porous

copper substrate
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Fig. 4 SEM images of tin deposition films on porous ((a), (b)) and planar ((c), (d)) copper substrates
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Fig. 5 Initial charge-discharge curves of tin electrode using

porous copper as substrate at 0.1C
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Fig. 6 Cyclic performance curves of tin electrodes using

porous and planar copper as substrates at 0.1 and 0.3C
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