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Investigation of thermal and thermoelectric transport properties in carbon
nanotubes by encapsulated molecules and application to bulk materials
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The thermal conductivity of carbon nanotubes (CNTs) is modulated at nano
scale by encapsulated molecules and self-bundling. Thus, it becomes significant to reveal the
thermal conduction mechanism of CNTs in a wide range of forms from nano level to macro scale. In
this study, we performed experimental studies for the investigation of molecular encapsulation
effect of CNTs and hierarchical thermal measurements of CNTs from the bundles to bulk structure. The

classical microdevice steady-state method was applied to nano scale measurements, and the
bulk-scale four-probe thermal measurement method was developed for macroscopic measurements. As a
result, we demonstrate the effect of enhancing the thermal conductivity of CNT by the encapsulation
of Sp3 carbons, and we have confirmed the large suppression effect of the thermal conductivity by
self-bundling. Those results give a new insight in the thermal conduction phenomena of CNT-based
materials.
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