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Sn/SnO and Ag hybrid carbon nanotubes and graphene for thermal interface material and
interconnections with hybrid carbon nanotubes
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Sn/SnO coated & filled multiwall carbon nanotubes (MWCNTs) and coated few layer graphene (FLG) were successfully prepared by reacting with SnCI2 and
reducing under H2/N2 gas. The thermal diffusivity (TD) and thermal conductivity (TC) of hybrid nanotubes of 1 mm thickness pellet by laser method was increased
to 4.41 mm2/sec, 5.39 W/m.K of as compared to 0.36mm2/sec and 0.28 W/m.K of the pristine nanotubes. Whereas, in case of hybrid FLG, TC was surged to 7.91
mm2/s, 14.41 W/m.K from 2.17 mm2/s and 3.27 W/m.K of the pristine FLG, respectively. The enhancement in thermal conductivity is attributed to the presence
of Sn coating on surface and inside the carbon nanotubes and coating Sn on the surface of graphene the formation of compact structures by reducing the air
gaps between nanotubes because of their joining during compression and sintering. Current-voltage measurements using tuna probe in atomic force microscopy
demonstrated the higher number of negative charge carriers in the hybrid FLG compared to pristine FLG because of electron transfer from graphene to Sn. Study
using transmission electron microscopy showed the development of interconnection using Sn/SnO hybrid graphene with Sn coated and filled MWCNTs.

In another method, a simple method to coated and filled with silver Bulk thermal diffusivity and thermal conductivity of Ag hybrid MWCNTs were increased by 242%
and 255%, respectively. Furthermore, current-voltage measurements using tuna probe in atomic force microscopy showed higher number of charge carriers in the
Ag hybrid nanotubes compared to pristine MWCNTs which resulted in up to 173% increase in their electrical conductivity.
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