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ABSTRACT

The effect of self-assembled barium titanate (BT) aggregates in polyvinylidene fluoride (PVDF) matrix on

the o-f phase transition was investigated. The self-assembled BT/PVDF composites were prepared with and

without dispersant in the self-assembled process. The addition of dispersants increased the average secondary
particle area (S) of the BT particles and promoted the BT/PVDF/BT hetero-interface. FT-IR showed that the a-
B phase transition of the composites enhanced with increasing S. The Cole-Cole plot was estimated the existence

of orientation polarization and interface polarization. According to these results, we proposed a BT/PVDF/BT

hetero-interface model based on the double Schottky barrier model.
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Fig. 1 Cross sectional SEM images (a and b) and image processing pictures
(a’ and b’) of BT/PVDF composite sheet without dispersant (a, a’)
and BT/PVDF composite sheet with dispersant (b, b”).
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Fig. 2 FT-IR spectra of a) PVDF sheet, b) BT/PVDF composite sheet
without dispersant and ¢) BT/PVDF composite sheet with dispersant.

#3)BT/PVDF without dispersant
-¢-b)BT/PVDF with dispersant

Fig. 3 Multifractal spectra curves (D[g¢]-q) for BT/PVDF composite sheets
with and without dispersant.
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Fig. 4 Plots of ¢’ and ¢"" of a) PVDF sheet, b) BT/PVDF composite

sheet without dispersant and ¢) BT/PVDF composite sheet with
dispersant in relation to the frequency.
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Table 1 Characteristic of a) PVDF sheet, b) BT/PVDF composite sheet without dispersant and ¢) BT/PVDF composite sheet with

dispersant.
Average secondly Capacity Entropy Correlation Dielectric
particle area of BT Dimension domension dimension constant
particles (S)/um’ (D) D) D) (&)
a) PVDF - - - - 8.23
b) BT/PVDF without dispersant 1.06 1.85 1.80 1.76 11.15
¢) BT/PVDF with dispersant 1.31 1.84 1.79 1.75 10.27
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Fig.5 Cole-Cole plot of a) PVDF sheet, b) BT/PVDF composite sheet
without dispersant and ¢) BT/PVDF composite sheet with dispersant.

PVDF &M B O B A3 pAHIEIIM L 72, & 512 BT/PVDF #
AR THIE L 72356, S0 Scs smaEL o )5 23 B A B0
L7z, SO Ehs, FHERNREHIpHEZ (EH LT
Whd, MR TLAEEEZLND. 2O LI, BTH
THIEHAIZ X > T o HEERIMGE L2 EZ2R LTV,

WKIZ, Fig. 4 % 312 Fig. 512 PVDF 38} J O BT/PVDF # 4
¥ D Cole-Cole 71 v M & RF. Fig. 555, & TORE
WKBWTCEN LY b PEaMlEZR L7z, LA T, 4l
DFBIBTH -G TN L ERBI N F72,
Fig. 52 5 Mol 2 /Ml L TH 5 5 & OTjdG D 2 A’ % iR
T5E, BTZRMLZRABOFBAEZHMLZ o2
&1, PVDF OREFZ B HSHLIA 5318 O A 7 & 3 HH T 5558 0 i
hELIENEZLND. F7:, BI/PVDFEAEMEHNT
W3 % & ER 2 I L 72 A5 A i L7z, BHIOE
GBI U 72728, FIN) 54 & FUf 5O R 5 S E 2 D,
A DINEL ol b EZBND.

PLEo Z & A5 Fig. 6 12 BT/PVDF/BT ~ 7 1 S DR
% 7R9. Fig.6 ® X 9 12 BT K. F#EHN D BT/PVDF/BT N7 1
RETIE, Yav bF—FEBEIER SN, O PVDF OfH
JECTERMABMEND Z L TapHiEBERESELEEZ

5N 5. Liu ik AFM-IR #7212 X ) BT/PVDF #fI2B1) %
PVDF @ o-B iR 2 BlLE L, Z D HEIHD T BT/PVDF
R OB R RME TNV ERELLY., COETFIVELL
DETVIZFEEICEAERD Y, SHOETNOZLEEZ IR
LTWh., ZTOEFMIIEDIO TR T-HEEEA L 7-A R
T L L CHERNMEOR EEIfFTE 5.

5 & Fiti
H O &ML L7z BT K15 PVDF 5 i 12 5. 2 5 5

IZ2oWT, SEMBIZBIZL 5 kKT HOEE 7—1) 1%

WAV (FT-IR) & HHEFHF RO Cole-Cole 710 v |- i

2B LT ORI RSN

1) FTIRAERD S, GHF 2RI % 2 & To-pHER R
AR E Nz,

2) SEMIC X AR RO VTF 75 7 7 VIEHI» S, 4
BRI ZRINT 52 & T, BTRTHOBRE - B’E - 5z
HMEFEL7-F F BT FREEMASINL7.. o2 ehs
BT/PVDF/BT N7 2 SR OTE A TRIZ S 7z,

3) BHEFEROK LS, FHHI 2R L 720 )5
MRz BHOEEGIEEEZ SN

4) Cole-Cole 711 v k2 & FEI 454 & FL1H 53485 O B - D37 1%
SN, Ad OKREEDO5HANRINT 2 2 & TRHOBM
AN AWl
PLEORRENS, ¥a vy b F—REEREE TV W72 BT/

PVDF/BT AT URMET VAR E L. TORMET VIS

32T, BT/PVDF &M ELO 5 HHEIRIC & 5 BT RF-HE

AT o-B AL RS 2 e X2, FEEEZ N ESEE 09

MR O 2R Lz,

E] 33
COWIEE BT SELHIIHZD, NVF T T I IVIRITIC
BT T2 720 T B T R A s T R L By
E3c
AWFgEo—EIE, HEHESTT RS BHAEMT A BigE £ v
Y —OFEEZFI2HOTY

BT/PVDEFE/BT hetero-interface model

Aggregate

interface

PVDF

BT/PVDEF/BT hetero-

Double Schottky barrier model

Grain boundary phase
(PVDF)

Fig. 6 Schematic of BT/PVDF/BT hetero-interface near the BT particle.
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