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Abstract: 

The interest in photocurable polymers has risen greatly in the past few years, in 

part due to the additive manufacturing revolution. Still, their widespread use is hindered 

by various inherent physical properties, such as thermal insulation. This work is aimed 

towards the development of photopolymerizable polymer composites that are thermally 

conductive, while maintaining their photocurable characteristics. We developed 

photocurable acrylic-based photopolymer composites with hexagonal boron nitride 

(hBN) using the following method: pristine hBN underwent two chemical surface 

modifications, was added to the monomers, and the mixture then underwent radiation 

curing. The success of the synthesis was verified in two ways: FTIR and XPS analyses 

in which the formation of carbonyl groups at the surface of the treated hBN was tracked, 

as well as tracking the increase in the homogeneity of the pre-polymerized solution. The 

addition of a reaction accelerator (o-benzoic sulfimide) to the photoinitiator system 

allowed for an increase of conversion percentage from ~60% to ~95%, even with high 

hBN loadings. Thermal conductivity (measured via modulated differential scanning 

calorimetry (MDSC)) increased with respect to hBN content by more than 300% when 

using 35wt% hBN. Young's modulus and viscosity increased with hBN content, while 
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