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Structure and Properties of Three-dimensional Reticular Sn-Co Alloy
Electrodes as Anode Material for Lithium Batteries
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(Department of Chemistry, College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, P. R. China)

Abstract  The three-dimensional reticular Sn-Co alloy deposits were prepared by electroplating. The structure and
electrochemical performance of the electroplated three-dimensional reticular Sn-Co alloys have been investigated in
detail. Experimental results show that the Sn-Co alloy film is of hexagonal solid solution, with Sn as the solvent, Co as
the solute. Electrochemical tests show that the three-dimensional reticular Sn-Co alloy coating electrodes can deliver a
discharge capacity of 493.4 mAh g in the first cycle. At the 50th cycle the charge was 329.6 mAh- g*. The three-
dimensional reticular structure in Sn-Co alloy electrode was beneficial in reducing the irreversible capacity of Sn-Co
alloy electrode at initial charge-discharge, and in relaxing the volume expansion during cycling, which improved the
cyclability of Sn-Co alloy electrode. They are also beneficial to diffusion of Li into /out of macroporous materials, and
improve coulomb efficiency in charge-discharge cycle.
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Fig.1 XRD pattern of the Sn-Co alloy coating
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Fig.5 SEM images of current collector
(a) planar copper x2000; (b ) and (c): three-dimensional reticular copper, (b) x300; (c) x2000
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Fig.6 SEM images of electrodeposited Sn-Co alloy
materials

(a) planar Sn-Co alloy material;
(b) three-dimensional reticular Sn-Co alloy material
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Fig.7 SEM images of Sn-Co alloy electrodes after 1st
charge-discharge

(a) planar Sn-Co alloy material;
(b) three-dimensional reticular Sn-Co alloy material
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Fig.8 SEM images of three-dimensional reticular
Sn-Co alloy electrodes
(a) after 5th and (b) after 15th charge-discharge

“ ” “ ”

Sn-Co
Sn-Co 63.47% 80.03%. 8
Sn-Co 5
15 , )
, Sn-Co
( 7),
Sn-Co
Sn-Co
/ , )
3
(D) Sn-
Co , XRD
CosSn, ) Sn-Co

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved.

Sn-Co ,
493.4 mAh g,
Sn-Co

80.03%(
63.47%). 50 ,

329.6 mAh g%, 66.79%. (3) Sn-
Co
Sn-
Co )
Sn-Co
References

1 Idota, Y.; Mishima, M. Nonaqueous secondary battery. Euro. Pat.
Al, EP0651450. 1995
2 Xia, Y.Y.; Sakai, T.; Fujieda, T. J. Electrochem. Soc., 2001, 148
(5): A471
3 Lee, S.J.; Lee, H. Y.; Jeong, S. H. J. Power Sources, 2002, 111(2):
345
4 Kim, Y.L, Lee, S.J.; Baik, H. K.; Lee, S. M. J. Power Sources,
2003, 119-121: 106
5 Crosnier, O.; Brousse, T.; Devaux, X.; Fragnaud, P.; Schleich, D.
M. J. Power Sources, 2001, 94(2): 169
6 Mukaibo, H.; Sumi, T.; Yokoshima, T. Electrochemical and Solid
State Letters, 2003, 6: A218
7 Tamura, N.; Fujimoto, A.; Kamino, M. Electrochim. Acta, 2004,
49(12): 1949
8 Wang, L. B.; Kitamura, S.; Sonoda, T. J. Electrochem. Soc., 2003,
150: A1346
9 Tamura, N.; Ohshita, R.; Fujimoto, M. J. Power Sources, 2002,
107(1): 48
10 Cheng, X. Q.; Shi, P. F. Chinese Journal of Power Sources, 2003,
27:172 [ , (Dianyuan Jishu), 2003, 27:
172]
11 Shu, J.;; Cheng, X. Q.; Shi, P. F. Journal of Harbin Institute of
Technology, 2004, 36(11): 1502 [ , , .
(Harbin Gongye Daxue Xuebao), 2004, 36(11):
1502]
12 Pu,W.H.;Ren,J. G.; Wan, C. R.; Du, Z. M. Journal of Inorganic
Materials, 2004, 19(1): 86 [ , , ,
(Wuji Huaxue Xuebao), 2004, 19(1): 86]
13 Shu, J;; Cheng, X. Q.; Shi, P. F.; Ma, S. B. Chinese Journal of
Power Sources, 2005, 29(4): 217 [ , , ,
(Dianyuan Jishu), 2005, 29(4): 217]
14 Mi, C. H.; Zhang, X. G.; Cao, G. S. Chinese Journal of Inorganic
Chemistry, 2003, 19(3): 283 [ , ,
(Wuji Huaxue Xuebao), 2003, 19(3): 283]
15 Tamura, N.; Ohshita, R.; Fujimoto, M.; Kamino, M.; Fujitani, S.
J. Electrochem. Soc., 2003, 150(6): A67

http://www.cnki.net



