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The nano-carbon incorporated composites have been investigated in my lab in two different applications: stretchable 
electronics and thermoelectric power generation. The first part of the talk addresses stretchable conductive composites. 
They are typically composed of conductive fillers and stretchable polymer matrix. Carbon nanotubes have been actively 
investigated for conductive fillers due to the excellent electrical and thermal properties. However, the high 
electrical/thermal conductivity of bulk composites could not be realized by carbon nanotubes alone. Here we present 
multi-dimensional filler design to dramatically enhance electrical and thermal transport properties in various forms of 
polymer matrix composites. 1-D multi-walled carbon nanotubes with high aspect ratios constructed effective percolation 
network between 2/3-D micro-scale silver particles, and the contact was improved by 0-D silver nanoparticles 
pre-functionalized on the surface of nanotubes. A new design of conductive fillers, silver nanoflowers, will also be 
introduced. 
The second part addresses thermochemical reaction control and thermoelectric power generation. The thermochemical 
reaction of surface-adsorbed fuel could be controlled by anisotropic thermal properties of 1-D or 2-D carbon nanomaterial 
substrates. The exothermic chemical reaction inevitably induced steep temperature gradient at the reaction front generating 
thermopower waves. However, the small Seebeck coefficient of carbon nanotubes limited the induced maximum peak 
voltage typically below a few hundred millivolts. We hybridized nano-carbon materials with Sb2Te3 to further enhance the 
Seebeck coefficient, conductivity, and power factor. The thermoelectric properties of Bi0.5Sb1.5Te3-graphene bulk 
composites and recent progress in thermopower waves achieving a very high peak voltage (> 5V) will also be introduced.  
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