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Dielectric and Energy Storage Property of Dielectric
Nanocomposites with BaTiOz Nanofibers
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Abstract: In this study, BaTiO; nanofibers were synthesized by a two-step hydrothermal method and subsequently
incorporated into poly(vinylidene fluoride-co-hexafluoropropylene) (P(VDF-HFP)) matrix to prepare nanocom-
posites for energy storage application. The crystalline phase, morphology and microstructure of BaTiO; nanofibers
were observed by X-ray diffraction, scanning electron microscopy and transmission electron microscopy, respec-
tively. The dielectric properties and energy storage performance of the nanocomposites were characterized by
dielectric and ferroelectric analyzer. The BaTiO; nanofibers with tetragonal phase structure exhibited high aspect
ratios, good dispersibility and compatibility in polymer matrix. The effects of volume fraction of BaTiO; nanofibers
on the dielectric constant, breakdown strength and discharged energy density of the nanocomposites were investigated
systematically. The dielectric constant of the BaTiO;-P(VDF-HFP) nanocomposites remarkably improved with the
increase of BaTiO; nanofiber contents at the same frequency. At 1 kHz, the maximum dielectric constant of the
composite with 20vol% BaTiO; nanofibers is up to 30.69. The composite with S5vol% BaTiO; nanofibers achieves
the maximum energy storage density (4.89 J/cm®) and discharged energy density (2.58 J/cm’®) at 240 kV/mm.
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(1) Na,Ti;0; il #%: ¥ 1.446 g TiO, LA
70 ml £ 10 mol-L™' NaOH VW, #+E 1 h, BT
100 mL & 5%, 7E 210°C F{#45F 24 ho WEME
PV, R E B TOKRIE K ZEE R, T 60°C
T 12 ho

(2) HaoTi;O7 il 2% KB RO R =% T
0.2 mol-L ™' MR bR HiRi 4 h 5, A8 Tk
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Mz, AR 25 3 B A A | 11 4294 A BHELA BT
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Fig. 1
terns of Na,Ti30; and BaTiO; nanofibers; (c) TEM image,
(d) HRTEM and FFT image of BaTiO; nanofibers

(a) SEM image of BaTiO; nanofibers; (b) XRD pat-
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Bl 2 (a)4fi P(VDF-HFP)JE, (b) 5vol%, (c) 10vol%#l(d)
20vol%f] BaTiOs 49Kk B WK I SEM
Fig. 2 Surface SEM images of (a) pure P(VDF-HFP) and

composites filled with various BaTiO; nanofibers: (b) 5vol%;
(c) 10vol%; (d) 20vol%



1062 T Bl Mok R 533 4%
35+ (a)d ]e;—_:gvol% HAAMSEHWER 1 frx. B 4@ NEEIE RSN
% [ ¥ rrorm— ¢~ ovolt Weibull 7 i i £, o 4 AL 55 v BaTiOs-P
g 5l (VDF-HFP) & & A B 2k 20t 26 (5 27 28, M AR A
3 0l . Sy H gt B B R
;§ 5l B 17 ESR BA A B LA, s b
[2 1o b MR m g Re % B R = . WK 4(0) T LUE
S ——. H, é@%&é‘%%%ﬁﬁ%ﬁﬁ%ﬁ%@, %T)ﬁj?ﬁ%
o ™ T s i ¥ K/ A397 kV/imm, Bl BaTiOs 49K 26 & = 13
o5 Frequency / Hz hn, Hprd g s B EK, = F NPl 7 R
® - YN 244, 198 Fl 72 kKV/mm. I & T Ml M1 5
" 0201 b—.—%o%/ TN A E R ZE RS S EE SN
2 o1s| d—— 20vol% SRATAREI BT, Y Ah, AR G 1 5 R 2
3 o0k MR A
(a)]
0.05% £1 FFEBaTiO:AKEEXEHNESWRE
ol HEHE T RIFN Webull it S H
1.03 164 10.5 10.6 T Tablel Weibull distribution qf the_dielect_ric
Frequency / Hz breakdown strength of composites filled with

Kl 3 BaTiO; KL E S WHI(a) /i HLH UM (b) /r FELFE RS
B AL

Fig. 3 (a) Dielectric constant of BaTiO;-P (VDF-HFP) and (b)
dielectric loss of BaTiOs-P (VDF-HFP) composites as a function
of frequency
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Fig. 4 Breakdown strength of BaTiO;-P(VDF-HFP) compo-
site and pure P(VDF-HFP)
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Fig. 5 Displacement hysteresis loops of composites filled with various BaTiO; nanofibers
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