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Construction of Thermal Conductive Film Composed of Nanosheet-Shaped Cellulose
Assemblies ('School of Materials and Chemical Technology, Tokyo Institute of Technology,
*Graduate School of Engineering, Nagoya University) O Hiroto MARUYAMA,' Yuuki
HATA,' Toshiki SAWADA,' Mitsuo HARA,* Takeshi SERIZAWA'

Polymers are flexible and thus useful as thermal interface materials to prevent heat
accumulation in devices; however, their thermal conductivities are generally low. In this study,
we prepared film from nanosheet-shaped crystals of cellulose oligomers (Figure 1) and
measured its thermal diffusivity to evaluate their usefulness as thermally conductive materials.
Aqueous dispersions of the cellulose oligomer nanosheets were dried on substrates to prepare
film. The thermal diffusivity of the film in the thickness direction was found to be
approximately three orders of magnitude higher than that of common polymers and comparable
to that of metals. This result indicates that film of cellulose oligomers has the potential as
thermally conductive materials. Furthermore, analyses suggested that intermolecular
interactions such as hydrogen bonding were responsible for the heat transport. This is in
contrast to the conventional strategy based on heat transport along covalent bonds in polymeric
materials.
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% Figure 1. Nanosheet-shaped crystals of cellulose oligomers.
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