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Extended Abstract

Because the electronic devices use a great amount of energy, the harmful heat accumulation rises proportionally to the
power density [1]. In this respect, there has been an upsurge in demand for an advanced heat dissipating material to prevent
the destructive heat problems [1]. Conventional thermal conducting composites have been made of epoxy thermosets with
thermal conductive fillers [2]. In spite of the high loading of thermal conducting additives, most composites display poor
thermal conductive performance due to the appearance of phonon scattering at the interface between the epoxy matrix and
the filler [2]. Moreover, high filler incorporations also trigger processing challenges for complicated geometries due to the
high viscosity [2]. Therefore, an effective development of innovative heat transfer materials for advanced devices needs a
profounder understanding of the interfacial relationship between matrix and additive so that acceptable thermal conducting
property can be accomplished even at small amount of filler loading [3]. Motivated by the requirement for a thermal
conducting organic matrix, polymerizable liquid crystalline (LC) monomers, LC-ene and LC-thiol, were synthesized [4].
The synthesized LC network was served as a polymeric matrix for heat releasing composites packed with expanded
graphite (EG) or hexagonal boron nitride (BN) [5]. As predictable, thermal conductive property of both composites were
enhanced by increasing the additives [5]. Comparison of theoretical model with experimental measurement of thermal
conductivity of LC-EG and LC-BN composites, it was recognized that LC-EG composite showed better thermal
conductive performance than LC-BN composite at same filler amount although the thermal conductivity value of BN itself
is higher than EG [5]. Spectroscopic analysis combined with surface energy calculation discovered that the LC matrix
presented a decent interfacial affinity with EG due to the strong n—n interaction between EG and LC so that the phonon
scattering at the interface between polymeric medium and additive was significantly suppressed [5]. In contrast, BN is able
to interact with LC through van der Waals interaction only, and thus the LC-BN composite has relatively poor thermal
conductive property [5]. Based on the result, we concluded that the suitable chemical or physical adjustment at the
interface between the organic medium and thermal conducting additive is crucial for enhancing the thermal conductivity of
composites [5]. This work was supported by the BK21 plus, BRL2015042417, and Mid-Career Researcher Program
(2016R1A2B2011041) of Republic of Korea.
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