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To clarify the mechanism of the variation in the thermal conductivity of
carbon nanotubes (CNTs) when it forms different types of material structure from nano to bulk scale,
we evaluate the dependence of thermal conductivity of CNTs microfibers with variation of the degree
of orientation and bulk density fabricated by liquid crystal spun method. The measurement results
indicate that the thermal conductivity of the microfibers shows a strong correlation with the
orientation degree, material density, and the electrical conductivity, and that the bulk thermal
conductivity shows a value close to the saturated thermal conductivity of the raw CNT bundle
obtained by nanoscale thermal conductivity measurement. Further, regarding the reduction of the
thermal conductivity due to bundling, molecular simulation of the thermal conductivity of CNT
bundles with different chiralities succeed in qualitatively finding that the chirality mismatch
affects the suppression of the thermal conductivity.
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