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Preparation of Polyetherimide/Modified Barium Titanate Composites and Their Dielectric and Energy Storage Properties

Qu Shaoning, Wang Yezhou, Liu Jilong, Chen Zhaowei, Yin Xunqian, Wang Zhongwei
(School of Materials Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract : A ceramic filler with high dielectric constant—barium titanate (BT) was firstly coated with silicon dioxide (SiO,)
via Stober method for preparing BT@SiO, filler, and then polyetherimide (PEI)/BT@SiO, composite film with high dielectric and
energy storage properties was prepared by solution casting method. The surface structure, crystallization behavior, dielectric proper-
ties and energy storage properties of the composite film were investigated. The X-ray diffraction (XRD) and transmission electron
microscope results show that SiO, is successfully coated on the surface of BT particles, and BT@SiO, filler with a "core-shell" struc-
ture is prepared. Scanning electron microscope (SEM) and XRD results show that BT@SiO, filler is uniformly dispersed in the PEI
matrix, and SiO, layer enhances the dispersion of the filler. The test results of dielectric properties and energy storage performance
show that the introduction of high dielectric constant BT@SiO, fillers effectively enhances the dielectric constant of PEI compos-
ites and reduces dielectric loss. When the volume fraction of BT@SiO, filler is 0.2%, the characteristic breakdown strength of PEI
composite reaches the maximum of 468 MV/m, which is 16% higher than that of pure PEI, under the condition of 400 MV/m, the
discharge energy density is 4.1 J/cm®, which is 192% higher than that of pure PEI, and the charge-discharge efficiency is 72%.

Keywords : dielectric material ; barium titanate ; silicon dioxide ; polyetherimide ; energy storage
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