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Energy storage characteristics of bulk polymerized PMMA-based
composite dielectric films
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Abstract: Currently, the dielectric of plastic film capacitors is usually linear dielectric polymers with a low dielectric
constant, leading to a relatively low energy storage density of capacitors. High-energy-density dielectric polymers under
research often suffer from excessive dielectric loss, limiting their practical utilization. Poly(methyl methacrylate) (PMMA)
has been commonly employed to enhance the mechanical and breakdown properties of high-energy-density fluoropolymer
beceause of their good compatibility between them. However, the commercially available PMMA also exhibits too high
intrinsic dielectric loss. In order to decrease the dielectric loss of PMMA, a copolymer named MS was synthesized from
methyl methacrylate (MMA) and styrene (St). Subsequently, a series of composites were fabricated by incorporating low
content of MS into bulk polymerized PMMA, and their dielectric properties, energy storage characteristics, and insulating
peoperties were investigated. The results show that the composites can significantly reduce the dielectric loss of PMMA,
making it more suitable as the modified material of high-energy-density polymer compared to PMMA. Under 5 500 kV/cm
of electric field, the discharge energy density of the dielectric film composed of 10% MS achieves 5 J/cm’, and its charge-
discharge efficiency can attain 83%.

Key words: polymethyl methacrylate; dielectric loss; energy storage; all-organic composite dielectric film
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Fig.4 Hysteresis loop test results of each film
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