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Preparation and Dielectric and Thermal Conductivity of

Si0, @ GNP/LDPE Composites
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Abstract: With the rapid development of 5G communication, there are definite requirements for dielectric materials with low dielectric
constant and high thermal conductivity. The spherical silica was tightly coated on flake graphene (GNP) and prepared SiO2; @ GNP (SG)
composites by sol-gel method, and then filled into the low density polyethylene (LDPE) matrix to prepare SG/LDPE (SGL) composites.
Compared with pure LDPE, the dielectric constant of SGL composite with 1% filled content decreased by 13.3%, the dielectric loss is
always lower than 0.021 (10~10° Hz), and the thermal conductivity reaches 0.555 w/(m-K), which is increased by 15% of pure LDPE,
showing good electrical insulation and thermal conductivity. This kind of composites with low dielectric constant, low dielectric loss
and high thermal conductivity can expand the application scenario and improve the service life, providing a feasible direction for the
wide application in the field of 5G communication.
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Fig. 1 SEM image of SG nanocomposites
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Fig. 2 Frequency dependence of dielectric constant for neat
LDPE and SGL composites at room temperature
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Fig. 3 Frequency dependence of dielectric loss for neat LDPE
and SGL composites at roomtemperature
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