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Fig.1 SEM images of ( a) nanosized pure silicon powder, ( b) Si/SWCNT/PVA-derived carbon, ( ¢ )Si/DWCNT/PVA-derived carbon,
(d) Si/MWCNT/PVA-derived carbon and ( e ) Si/PVA-derived carbon .
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Fig.2 Charge-discharge curves of ( a) Si/SWCNT/PVA-derived carbon, ( b) Si/DWCNT/PVA-derived carbon,
(¢ ) Si/MWCNT/PVA-derived carbon and ( d ) Si/PVA-derived carbon composites.
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Fig.3 (a) Capacity contribution of Si and PVA-derived carbon in the Si/SWCNT/PVA-derived carbon, Si/DWCNT/PVA-derived carbon,

Si/MWCNT/PVA-derived carbon and Si/PVA-derived carbon composites, and ( b) The part of Fig.( a) is enlarged.
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Fig.5 XRD profiles of ( a) Si/SWCNT/PVA-derived carbon, (b )
Si/DWCNT/PVA-derived carbon, ( ¢ ) Si/MWCNT/PVA-derived car-
bon and ( d ) Si/PVA-derived carbon electrodes after 20 cycles.
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Fig.6 HRTEM images of ( a) Si/SWCNT/PVA-derived carbon, ( b) Si/DWCNT/PVA-derived carbon, ( ¢ ) SiyMWCNT/PVA-derived
carbon and ( d ) Si/PVA-derived carbon electrodes after 20 cycles.
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Influence of carbon nanotube structure on the
electrochemical properties of PVA-derived
carbon coated Si/carbon nanotube composites

ZHANG Yong, LIU Chang, LI Feng, CHENG Hui-ming

( Shenyang National Laboratory for Materials Sciences, Institute of Metal research, Chinese Academy of Scences, Shenyang 110016, China )

Abstract:  Silicon/carbon nanotube/ polyvinyl alcohol ( PVA )-derived carbon composites were prepared by car-
bonization of PVA, and the differences of single-walled carbon nanotubes ( SWCNTs ), double-walled carbon
nanotubes ( DWCNTs ) and multi-walled carbon nanotubes ( MWCNTS ) as resilient conductive networks to buff-
er the volume change of the silicon were investigated. Due to the much higher aspect ratio, SWCNTs and DWC-
NTs provide a better wrapping effect than do MWCNTs to buffer the volume change of silicon. SWCNTs and
DWCNTs have similar diameter, aspect ratio and aggregation form. However, DWCNTs exhibit better structure
stability than SWCNTs during electrochemical cycling, and consequently contribute a higher degree of resiliency
to buffer the volume change of the silicon.
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