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Abstract: b A
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A sandwich-type Si/Al/Si film was prepared on copper substrate by magnetron sputtering. High- P R
resolution transmission electron microscopy(HRTEM) and selected area electron diffraction(SAED) results b R A
indicat that the sputtered film had an amorphous structure. Cross-sectional scanning electron \
microscope(SEM) images and energy dispersive X-ray spectrometry(EDS) spectra show that the PubMed
thickness of the film was about 4.0 pm, and its expansion ratio was up to 225% after 100 cycles. In the Article by
potential range 1.5—0.005 V(vs. Li*/Li) at the current density of 0.1 mA/cm?, this film anode exhibited Article by
an initial capacity around 0.88 mA-h/cmz, 0.71 mA-h/cm? after 5 cycles, and still retained over than Article by

0.61 mA-h/cm? after 100 cycles. The addition of Al to Si effectively suppressed the volume expansion, )
which led to a prolonged cycle life. Electrochemical impedance spectroscope(EIS) results indicat that the Article by

polarization resistance first decreased to 36.2 Q-cm2(50th cycle) from 46.9 Q-cmz(lst cycle) and later Article by
increased to 47.3 Q-cmz(looth cycle) during cycling. The introduction of Al to Si improved the Article by
conductivity of the Si film and reduced the polarization resistance, which suppressed the voltage .
. Article by
hysteresis effect.
Article by
Article by

Article by



Keywords: Li-ion battery Anode material Magnetron sputtering Si/Al/Si film

e H 3 2007-06-28 & 7] H 3] 1900-01-01 M 45 ki A& Aii H
DOI:
HemH:

AR ki

ff: % fi 11

2% SR -
1. Maranchi J. P., Hepp A. F., Kumta P. N.. Electrochem. Solid-State Lett.[J], 2003, 6(9): A198—A201
2. LiuW.R., Guo Z. Z., Young W. S., et al.. J. Power Sources[J], 2005, 140: 135—139
3. Bourderau S., Brousse T., Schleich D. M., et al.. J. Power Sources[J], 1999, 81/82: 233—236
4. Kim B. C., Uono H., Satou T., et al.. J. Electrochem. Soc.[J], 2005, 152: A523—A526
5. Gratez J., Ahn C. C., Yazami R., et al.. Electrochem. Solid-State Lett.[J], 2003, 6(9): A194—A197
6. Maranchi J. P., Hepp A. F., Kumta P. N.. Electrochem. Solid-State Lett.[J], 2003, 6(9): A198—A201
7. Taeho M., Chunjong K., Byungwoo P.. J. Power Sources[J], 2006, 155: 391—394
8. LeeS.J., LeeH. Y., ParkY. S., etal.. J. Power Sources[J], 2003, 119—121: 117—120
9. Fleischauer M. D., Topple J. M., Dahn J. R.. Electrochem. Solid-State Lett.[J], 2005, 8(2): A137—

A140

10. Ohara S., Suzuki J., Sekine K., et al.. J. Power Sources[J], 2003, 119—121: 591—596

11. Hatchard T. D., Dahn J. R.. J. Electrochem. Soc.[J], 2004, 151(6): A838—A842

12. YANG Hua-Bin(#1Li%), SONG Ying-Jie(R#:4), ZHANG Hong-Fang(7k%75), et al.. Sandwich-type
Anode Materials for Li-ion Batteries, CN 1870325A[P], 2007

13. WEN Zhong-Sheng(3C4H /&), XIE Xiao-Hua(§tHE#), WANG Ke(ET]), et al.. J. Inorg. Material CEHL
R4 9], 2005, 20: 139—143

14. Hatchard T. D., Topple J. M., Fleischauer M. D., et al.. Electrochem. Solid-State Lett.[J], 2003, 6
(7): A129—A132

15. FU Ping-Ping(fR#£#£), SONG Ying-Jie(RJEA), ZHANG Hong-Fang(3K7:75), et al.. Chinese J. Inorg.
Chem. (EHUL 22 244R) [I], 2006, 22(10): 1823—1827

16. SONG Hong(’K4L), GENG Xin-Hua(BkHi™E), ZHOU Zuo-Xiang(A1E+E), et al.. J. Synth. Cryst.(A T
{A2%4%)[J], 2005, 34(4): 661—665

17. Huggins R. A.. J. Power Sources[J], 1999, 81/82: 13—19

18. Lee K. L.,JungJ. Y., Lee S. W.. J. Power Sources[J], 2004, 130: 241—246

19. Weydanz W. J., Wohlfahrt-Mehrens M., Huggins R. A.. J. Power Sources[J], 1999, 81/82: 237—
242

20. Beaulieu L. Y., Eberman K. W., Tuner R. L., et al.. Electrochem. Solid-State Lett.[J], 2001, 4(9):
A137—A140

21. Wu X. D., Wang Z. X., Chen L. Q., et al.. Electrochem. Commun.[J], 2003, 5: 935—939

AT ) R S

1. U], e, g &2, FR Y BN, /NLILEE I\ RARAE S5 PH A AE S0 B 1 VA PR (1) F A 2 P T 9]
EEESERAL Z 243, 2006,27(12): 2402-2404

2. BSEMG VR, XUES it VLA SRADH BB ST BN AT 1 LI CoO,, FUA L i AL 2 TERE 0], 55 27 1%
2244, 2007,28(6): 1122-1125

3. i, AL, 2], SO0, YLEM . LiFe, O b J5UBHEI % LiFePO, /CR G BL S ALIERERT ST [3]. mide A Ae ik
4R, 2007,28(1): 136-139

4. W, R A, RS R A AR DO BRIR T TR R AR AT N 3] R SRR A AR,
2007,28(2): 293-296

5. SR4CH, Hik@k .Co-Sn& & NS 7 b AU BT A [I]. S 244)k, 2006,27(10): 1923-
1926

6. FEVEEE, EHE, e, T4, 4, EAaN, IMEN MBS S LR & W B g I I S I B
AR R[] =SSR i % 244), 2006,27(10): 1937-1940

7. WP EA R L R DL R BB E S IR A ELING (Co, (O, MILPERENITL[I].
SRR 2E4R, 2006,27(11): 2017-2021

8. T, YRR, MRS, BT A, R A T it pr RO e SR BILI, Tic O |, MIBPERESE[I]. s A AL
22248, 2007,28(8): 1556-1560

9. FAEH, MM, MEHRE, EIR%E, B R, PNK, PRI, 2028 TR R b IR I SR A AR ) o 4 5
AE[I]. W Rk, 2007,28(12): 2373-2376

Article by
Article by
Article by
Article by



10. TRETE; W ki, US4 AR, EoRil /a2 A Y FAL S 1 F b SO A R[], s fh 2
23, 2006,27(7): 1315-1318

11. FIEH,, ZREAINEE YRGS S S R & ORI R3], S5 2a i si224), 2006,27(12):
2252-2255

12, YRERH, EEIRAR, T 08 MRS M 5E, R SR AL 16 1 0 B AES F F it R BRI A [0]. = S e fh
#%, 2007,28(1): 109-112

13. TR, BB, HEM, FUZE, BEX, D2 ST B4 & BRI KRB I]. maEe s
K, 2009,30(1): 140-143

S

T KA 5 4 B %

J

X
=i
&

\T

Buy discount ugg
cheap ugg shoes
ugg ugg rainier b
ugg usa discour
boots ugg 582!

, 2009- shoes sale ugg su

raviawininec adfuian™M1A? ram cdwaiia

Copyright 2008 by 55554k 27 4R



