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Bulk crystalline silicon undergoes colossal volume
changes (>300%) during lithium alloying and dexyilhg
leading to pulverization of the active material. cBu
mechanical failure results in loss of electricahtamt with

the current collector causing rapid decrease iracap
and consequent failure of the battery. Several cgupres
have been developed to address this problem which
involve the use of nano-sized silicon particles Hdtive-
inactive matrices [2], amorphous silicon compositgls
and strain engineered 1-D dimensional nanostrustidre

6]. Silicon nanotubes have attracted a lot of #gtias a
stable anode for lithium ion batteries. The hollow
nanotube structure of silicon accommodates theelarg
mechanical strain generated during the charge-digeh
processes making it less favorable to decrepitatiod
pulverization. However, the current methods used to
synthesize the hollow silicon nanotubes involvencical
infiltration and electro-spinning methods which uig
expensive precursors that suffer from low yielddJ,

In this work, a simple and large scale synthesisaliow
silicon nanotubes using inexpensive precursors and
processing methods has been achieved. First, sealab
guantities of inorganic nanowires(loNw) were
synthesized using hydrothermal synthesis involvargy
inorganic precursor. Amorphous silicon (Si) wasedat
deposited on these nanowires in a CVD reactor by
thermal cracking of silane (SiHgas to formloNw/Si
nanocomposite. These core-shell structures were the
dispersed in acid to leach off the core nanowireplate

to form hollow 1-dimensional structures of silicon.

Fig-1 (a) & (b) show the SEM images of the hollow
silicon nanotubes synthesized by the above destribe
method. The diameters of the nanotubes range @:&m
pm to 1 um and the lengths of the tubes vary fropmb

to 100 um. A sharp peak at 480 tmas observed in the
Raman spectra (Fig-1c) which is characteristic of
amorphous silicon. These hollow nanostructuresewer
mixed with binder and conductive additives to falarry
based electrodes and tested in a half cell cordtgn
against lithium foil. These hollow silicon nanasttures
exhibit a high first discharge capacity of ~2420 mg\at

a current density of 300 mA/g between the voltagege
0.01-1 V vs. LI/Li (Fig-1d). A relatively high first cycle
irreversible loss of 24% was observed due to ptsSiEl
formation owing to the large surface area of tHemi
nanotubes. At high current rates (2A/g), the silico
nanotubes exhibit capacities in the range 1300-1700
mAh/g with a capacity retention of 88% at the efd®
cycles corresponding to a capacity fade of 0.2386 [wer

cycle. These nanostructures exhibiting high specifi
capacity and cyclability are developed using a cost
effective and scalable approach enabling them taabe
promising silicon based anode system for the next
generation of lithium-ion batteries.
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Fig-1: (a) & (b) SEM images (c) Raman spectra at)d (
electrochemical characteristics of silicon nanosube
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