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The control of interfacial reaction between tin-dshs
anodes and electrolyte, and the solid electrohterphase
(SEI) composition is a promising approach for erivamn
cycling performance. Our earlier studies showed tha
the conventional electrolyte tin is unstable duethe
attack by electrolyte components. Inevitable large
volume change of tin during alloying/dealloying Hvit
lithium is accompanied by dynamic change in active
interfacial ared, then, the interfacial instability of tin
deteriorates with during cycling. As a result, fation of

a stable SEI layer seems to be hardly obtainable.
Interfacial stabilization of tin by finding inteiifzlly
compatible electrolyte component, in addition to
accommodation of volume change, is necessary for
enhanced cycling ability. Studies of carbon- anddbr-
free film model electrode can give a clearer insiigito
the electrode-electrolyte interfacial reactfdriWe report
here the impacts of interfacial stabilization af-tiickel
film model electrode, prepared by pulsed laser ditipn
(PLD), on the SEI stability and cycling ability. plying
our strategy of interfacial stabilization to buik-hickel
anode, enhancement of cycling ability is demonstrat

The ~500 nm thick films of tin-nickel on stainlesteel
substrate were prepared using PLD af@@n ~1 mtorr of
Ar, using KrF excimer laser with an energy density-3-

4 mJ/cn at 10 Hz impinging on the targets that possessed
35 mol% of nickel. Lithium cells containing tin-ikiel
film electrode as a working electrode, and lithium
reference and counter electrodes are examinedhér t
cycling ability at 90pA/cm? between 0.05 and 1.5 V6.
Li/Li * in the electrolyte of 1M LiPFEC:EMC (3:7)
without or with inorganic additive as an interfdcia
stabilizing agent. The composition of the SEI layer
determinecdex situ using attenuated total reflectance FTIR
spectroscopy.

Fig. 1 compares differential capacity plots of tiieium
cells with tin-nickel electrodes in the electrolytéthout
and with additive at different cycle number. Caticod
peak below 0.4 V and anodic peaks ranged fromd6a&
V are attributed to alloying/dealloying of tin witithium.
The redox peaks tend to diminish in the electrotyméy
(Fig. la), whereas with additive higher capacityd an
greater capacity retention are obtained, maintgirthe
structural resolution of lithiation and delithiatidill the
50" cycle (Fig. 1b). This demonstrates the role ofiiack
in stabilizing the interface and enhancing the icggl
ability of tin-nickel electrode.

After cycling in electrolyte only in Fig. 2a, noear
spectral feature is observed. This reveals no foomaf
the SEIl. With additive (Fig. 2b), electrode showe t
signatures from the SEI; mainly lithium carbonated a
low concentration of alkyl carbonate salt and organ
phosphorous fluorides. The data indicate that eldet
surface is significantly better passivated by thel, S
which is correlated to enhanced cycling ability.rthar

interfacial chemistry-performance relation would be

discussed in the meeting.

Acknowledgements

This work was supported by the Converging Research
Center Program (2012K001255) through the Ministfy o
Science, ICT & Future Panning of Korea.

References

1. S.-W. Song and S.-W. Baek]ectrochim. Acta, 54,
1312 (2009).

2. S. W. Baek, S. J. Hong, D. W. Kim and S.-W. Song
J. Power Sources, 189, 660 (2009).

3. M. Winter and J.O. Besenhaiectrochim. Acta, 45,
31 (1999).

4. M.-H. Choo, C.C. Nguyen, S. Hong, Y.H. Kwon\8.-
Wo00,J.Y. Kim and S.-W. Song, submitted (2013).

5 5
‘Tén 3 > 3 A J
= ey
$ 1 ’/ﬁ\ $ 17 __j/
5 1 *N'f —1 5 -1 4 —1
O -3+ 2| O -3 2
© —50| © —50

5 ‘ . -5 . T

0 0.5 1 1.5 0 0.5 1 15
Voltage (V) Voltage (V)

Fig. 1. Differential capacity plots of the lithiuaglls with
tin-nickel electrodes in the electrolyte of (a) 1M
LIPF/EC:EMC and (b) with additive at different cycle
number.
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Fig. 2. IR spectral comparison for tin-nickel etedes
after cycling in the electrolyte of (a) 1M LIREC:EMC
and (b) with additive.



