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Energy storage performance of polymer based nanocomposite films
enhanced by two dimensional Ba;,Nb,O,;

LIU Yang, GUO Tiezhu, GUO Yan, ZHAO Weichen, ZHOU Di

(School of Electronic Science and Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Polymer-based nanocomposites have received much attention for their application prospects in the development
of capacitors with high energy storage density. In this paper, ultra-thin barium niobate (Ba;Nb,O,;, BNO) nanosheets were
prepared by hydrothermal method, and were used as fillers to prepare nanocomposite films by combing with polyvinylidene
fluoride trifluorochloroethylene (PVDF-CTFE) and polymethyl methacrylate (PMMA). The effects of ultra-thin BNO
nanosheets on the delectric properties and energy storage properties of polymer composite films were studied. The results
show that the dielectric constant and electric strength of polymer nanocomposite films increase significantly with a low
BNO addition content, and thus the energy density increases. When the mass fraction of BNO is 0.5%, the maximum energy

density of the nanocomposite film reaches 13.96 J/cm’, which is 2.6 times higher than that of pure P(VDF-CTFE)/PMMA
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polymer, and the energy storage efficiency reaches 67.4%.
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Fig.1 Schematic diagram of the preparation process of
BNO-PVDF-PMMA nanocomposite films
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Fig.3 TEM image of BNO nanosheets
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Fig.4 Micromorphology of BNO-PVDF-PMMA composite

films
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Fig.5 Dielectric spectra of BNO-PVDF-PMMA

nanocomposite films
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Fig.6 Energy storage properties of
BNO-PVDF-PMMA nanocomposite films
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Study on energy storage properties of PEI-rGO@ZIF-8 composite films
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Abstract: In order to improve the energy storage properties of polyetherimide (PEI) films, the aminated metal-organic
framework (ZIF-8-NH,) was loaded on the surface of graphene oxide (GO) by electrostatic action, and then self-assembled
to PEI film surface by intermolecular hydrogen bonding. After annealing, GO was reduced to reduced graphene oxide
(rGO), and PEI-rGO@ZIF-8 composite films were obtained, and the effect of the ratios of rGO to ZIF-8-NH, on the energy
storage performance of PEI composite films were investigated. The results show that the discharge energy density of PEI-
rGO@ZIF-8 (1:15) composite film can reach 8.24 J/cm® under the electric field of 680 MV/m, and maintain a high charge-
discharge efficiency of 88.36%, showing excellent energy storage performance.
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