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Abstract: Boron nitride quantum dots (BNQDs) were synthesized via a solvothermal method and incorporated into
polyethersulfone (PES) to fabricate PES/BNQDs composite films. The effects of BNQDs content on the aggregation
structure, mechanical properties, and breakdown strength of the PES/BNQDs composite films were systematically
investigated. The results showed that the average particle size of the synthesized BNQDs was 39.7 nm. With increasing
BNQDs content, both the mechanical properties and the breakdown strength over a broad temperature range of the PES/
BNQDs composite films exhibited a trend of first increasing and then decreasing. At a BNQDs mass fraction of 0.10%, the
tensile strength of the PES/BNQDs-0.10 film reached 103.4 MPa, which was 32.1% higher than that of the film without
BNQDs. The breakdown strengths of the PES/BNQDs-0.10 film at room temperature and 150 °C were 789.2 MV/m and
658.5 MV/m, respectively, significantly superior to those of the film without BNQDs. These findings provide a reference
for the development of novel polymer insulating films suitable for high-temperature applications.
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Fig.1 Preparation process of PES/BNQDs composite films
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Fig.2 Structural characterization of BNNS, BNQDs and PES/BNQDs composite films
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