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Fig. 1 Schematic diagram of 0.2 wt% CaB2/PET nanocomposites and films prepared by dual in sifu method.
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Fig. 2 (a) FTIR and (b) Raman spectra of EG, CaB1, Borate
ester and CaB2.
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Fig. 3 XRD patterns of CaB1, Borate ester, and CaB2.
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Fig. 4 SEM images of (a) CaBl1, (b) Borate ester, (c) CaB2.
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Fig. 6 Cross sectional scanning of (a) PET, (b) 0.2 wt% CaB2/
PET nanocomposites.
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Fig. 7 (a) DSC heating curves, (b) DSC cooling curves.
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Table 1 DSC data of PET and 0.2 wt% CaB2/PET
nanocomposites.
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Fig. 8 Characteristic viscosity and terminal carboxyl group
content of PET and 0.2 wt% CaB2/PET nanocomposites.
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Fig. 9 Dependence of (a) dielectric constant and (b) dielectric loss on frequency of PET and 0.2 wt% CaB2/PET films.
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Research Article

Dual in situ Synthesis of Ultra-low Filled Calcium Borate/Polyethylene

Terephthalate Nanocomposites for Excellent Capacitive Properities

Fei-yan Luo, Yan-tong Li, Li He, Jia-yu Zhang, Jia-le Li, Nan-sun, Quan-ping Zhang"
(State Key Laboratory of Environmentally-Friendly Energy Materials, School of Materials and Chemistry,
Southwest University of Science and Technology, Mianyang 621010)

Abstract Incorporating ultra-low loading of nanoparticles into polymer matrices can simultaneously improve the

dielectric constant and breakdown strength, thereby significantly increasing the capacitance energy storage

density of polymer nanocomposites and miniaturing electronics and devices. However, there are still a series of

tough issues to be dealt with, such as the use of organic solvents in the current solution blending, which face

enormous challenges in scalable preparation and application of the polymer nanocomposites. Here, a dual in situ

synthesis strategy is proposed, namely the polymerization of polyethylene terephthalate (PET) synchronizes with

the growth of calcium borate nanoparticles. In particular, 0.2 wt% calcium borate nanoparticles are uniformly
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dispersed in the PET matrix without any solvent, and rich compatibility of the interfaces occurs. The dielectric
constant reaches 4.91 and the maximum energy storage density is up to 10.69 J/cm?, which is 1.94 times that of
neat PET. The unique dual in situ synthesis strategy tends to be extended to the scalable fabrication of polyester
nanocomposites filled with a variety of borates, which paves a way for exploring electrical energy storage and
other applications of polyester nanocomposites.
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