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Thermal functionalization of cellulose nanofibrils by phonon engineering
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First, a molecular simulation of cellulose nanofibrils (CNFs) was
constructed and conducted, and heat conduction of internal and interface of CNFs and the influence
of surrounding molecules were clarified. Next, with the application to thermal insulation materials
in mind, the thermal conductivity of the CNF aerogel was evaluated by fabricating a steady-state
thermal conductivity measuring device compatible with vacuum. Furthermore, the contribution of gas
heat conduction, solid heat conduction, and thermal radiation was clarified by a mesoscopic network
heat transfer model, and design guidelines for improvement were identified. At the same time, with
the application to high thermal conductivity materials in mind, a filament consisting of bundles of
CNFs is produced by flow focusing method. Thermal conductivity is evaluated by constructing a
T-junction type thermal conductivity measurement device, and the usefulness of the material was
demonstrated.
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