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Silicon is a promising anode material for next-
generation lithium-ion batteries because of itsirat
abundance and high theoretical specific capacisitbkr
4008 mAh/g for Lj;Sis or 3340 mAh/g for metastable
Li1<Si,.M However, major issues arise from large volume
changes (up to 300 %) during alloying with lithiuAs a
result, electrodes containing silicon typicallyfeaffrom
severe mechanical stress and often show signgatita
fading after few charge/discharge cycles. Thisus th
part to pulverization which results in both loss of
electrical contact of the silicon particles andré@ase in
electrical resistance.

In recent years, much effort has been spent on
preparing nanostructured silicon materials and asitgs
thereof with the goal of preserving the electragegrity
upon lithiation/delithiatiod® Nevertheless, the overall
performance depends on a range of different “key”
parameters, including binder, electrolyte, loading so
forth, and, thus, the definition of a so-calledatsdard” is
virtually impossible.

Here, we present results from a comparative
performance study of electrodes made from commnircia
available silicon nanopowders and polymer bindéhe
data establish that the binder itself has a prafeeffect
on the electrochemical performance. Several bindave
been tested and it turned out that electrodes rinade
poly (acrylic acid) exhibit the best cycling staiyil
Overall, the results indicate that polymer bindeith a
large amount of polar functional groups allow facife
electrode processing and, further, stabilize thivec
components to some extent. The latter helps impttoere
cycle life.

We also show that the use of silicon
nanopowders with narrow size distribution and thative
oxide layer is beneficial to achieving high revbksi
capacities and low first cycle irreversibilitiesthaio
keeping the overpotential relative to lithium lovastly,
we demonstrate that independent of polymer binddr a
silicon starting material, monofluoroethylene caraie-
based electrolyte systems have the potential to
significantly improve the overall cell performance.

[1] Chan, C. K.; Peng, H. L.; Liu, G.; Mcllwrath,
K.; Zhang, X. F.; Huggins, R. A.; Cui, Wature
Nanotechnol. 2008, 3, 31.

[2] Magasinski, A.; Dixon, P.; Hertzberg, B.;
Kvit, A.; Ayala, J.; Yushin, GNat. Mater. 2010, 9, 353.

[3] Hu, Y. S.; Demir-Cakan, R.; Titirici, M. M.;
Mdiller, J. O.; Schlogl, R.; Antonietti, M.; Maiet,
Angew. Chem. Int. Ed. 2008, 47, 1645.



