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Preparation and Dielectric Properties of PVDF /CaCu; ,,Mg,Ti,Q;, Composite
Du Yue, Cai Huiwu, Wang Hanghang, Shi Kai, Chen Shouli, Tian'Ke, Liu Shengnan
(College of Chemistry and Chemical Engineering; Xi’ an University of Science and Technology, Xi’ an 710054, China)

Abstract : CaCu,Ti,0,,(CCTO) and CaCu Mg, Ti,0,, (CCMTO, %=0.02,0.10,0.20) ceramic particles were prepared by sol-
gel method. PVDF / CCMTO composite material was prepared by mechanical mixing and hot pressing with polyvinylidene fluoride
(PVDF). The effects of CCMTO calcination temperature and Mg doping amount on the dielectric properties, breakdown voltage
and storage density of PVDF / CCMTO composites, and the effect of CCTO filling on the tensile strength of PVDF / CCTO compos-
ites were investigated. The results show that when the calcination temperature is 700°C, the ceramic particles have smaller particle
size and narrower distribution, and the dielectric properties of the composites are better. After Mg®* doping, the grain size of CCTO
ceramic particles is increased. When x=0.1, the dielectric constant of the composite can reach 96, the dielectric loss is 0.21 (filler
content is 60%), at room temperature,100 Hz), and the energy storage density of PVDF / CCMTO reach to 1.284 J/cm?®, which is
enhanced 1 times compared to PVDF / CCTO. The breakdown voltage is almost the same at the same fill amount. The dielectric con-
stant of PVDF / CCMTO improve by 71% compared to PVDF /CCTO, and dielectric loss is almost unchanged. Mg® doping signifi-
cantly improves the dielectric properties of PVDF /CCTO composite. When CCTO filling amount is 50%, the agglomeration of the
composites occur, and the tensile strength of PVDF / CCTO composites decrease with the increase of CCTO loading.

Keywords : CCTO ; doping ; dielectrical property ; polyvinylidene fluoride ; energy storage density
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