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Preparation of polyetherimide/boron nitride hybrid microspheres and their thermally

conductive application
PANG Mina, TU Sifan,ZHANG Haichen, CHEN Xiaofeng, CHEN Gaofa, YI Tieshan, HU Dechao
(School of Materials and Energy , Foshan University , Foshan 528000, China)

Abstract : Polyetherimide (PEI) microspheres were prepared by using solution-reprecipitation method. Scanning electron
microscopy was employed to investigate the influence of centrifugation speed, centrifugation time, surfactant dosage, and stirring
speed on the size and morphology of PEI microspheres. Subsequently, tannic acid(TA)-modified boron nitride nanosheets (TA-
BNNS) were prepared by ball milling of hexagonal boron nitride under the assistance of tannic acid, which were then assembled
with PEI microspheres to obtain PEI/TA-BNNS hybrid microspheres. Finally, a laser flash apparatus was used to study the effect of
PEI/TA-BNNS hybrid microspheres on the thermal conductivity of epoxy resin. The results indicate that when the centrifugation
speed is 5 000 r/min, centrifugation time is 30 min, and stirring speed is 500 r/min, PEI microspheres exhibit a relatively uniform
particle size distribution and smooth morphology. Additionally, polyvinyl alcohol (PVAL) surfactant effectively prevent the agglom-
eration of PEI microspheres, and the largest PEI microspheres are obtained when the amount of PVAL is twice that of PEIL. TA-
BNNS prepared through TA-assisted ball milling exhibit excellent water dispersibility. The as-obtained PEI/TA-BNNS hybrid micro-
spheres can form effective thermal conductivity pathways within the epoxy resin matrix, and significantly enhance the thermal
conductivity of epoxy composites. It is found that the thermal conductivity of epoxy composites with 20% hybrid microspheres can
reach 0.62 W/(m-*K). In addition, the tensile properties of epoxy composites can reach up to 69.4 MPa. Notably, the thermal conduc-
tivity and tensile property of epoxy/PEI/TA-BNNS composites are both higher than that of the epoxy composites with equal
amounts of randomly distributed fillers.

Keywords : polyetherimide ; boron nitride nanosheets ; hybrid microspheres ; thermal conductivity ; epoxy resin
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