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Figure 1 Dependence of dielectric constant on the frequency for Ag/PVDF composites with different Ag volume ratiost
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Figure 2 Variation of dielectric constant with interfacial area for Ag/PVDF®
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AR,
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Figure 3 Dielectric properties of modified Ag/BT/PVDF composites when the volume fraction of nano-Ag is 20 %"
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R D 4 R R T8 22 51 PVDF e h, 2545 &0 2o 36 PYDE [ 4 o0 M BB L 783X 28 & 8 R 1 h
Ag R 115 448801 e, IF B G n i 38 21035 i 1 18 B 3 B, A REIG A i B B S R IR T e IR BT
it DA S A I A ARG . Ak AR OR T TR S X A R A A B R et AT — R
W H LRI 4 T BRI R T 1 EL 7 A B A B T AR L RE R £ T

2 4 &A1 /PVDF & & # #

T4 8 S HA R AR, H % 55 PVYDF 7= 4 B b Ak 25 00 40 i BAL B (ZnO) L %
FEAK CTIO) Fil AR RE (S10) SE KR T 1544 8] PVDF L4 rfnl 15 21 fa PR B8 R 4F 1 90K &2 & 4 kL,

Chilvery 28 ZnO 4Kk 74524 5 PVDF il % i ZnO/PVDF 4k & &M, & T4 W%k 1. K
4 R & i ZnO/PVDF 5 4 R A Il LA R B0O6 Rl 4k vT DUA 1 ZnO/PVDF (14 #L S bl &
ZnO GERRLF 1 & HEH MG A A ZnO I IRBL 208 8. 6 %00, ZnO/PVDF 44K &2 A M B i # 4L
(e=15.45) lWJE 4 PVDF(e=7. 75) &/ T L 2 ffF. X R ZnO W51 AX RGP HAR G54 A 25 FUR G 52 00
I AT BY T 1958 44 K 52 4 b4 R B 3 FIRE AR AE . Gaur 261 R FIVA TR &L 6145 ZnO $84% PVDF &
B RE 5T A 9K A AR A B H BB 2 000K Y T I R AR L (H BE TR RE N ZnO 55 Sk A4 35 i 1 0
Dodds 25" SR k% T ZoO/ B i — R 2 M- = 2 1 S 3 ¥y (PVDF-TYFE ) i 45 5 % 0. TC 18 2
IR R R FE . $8 2% ZnO (% PVDE-"TRFE # B 1 G838 T B 2Rk b 19 4l PVDE-"TRFE # i 1
e, JF LB ZnO B 5 i35 0 RS Y 5 i R 5t i i ks

%1 ZnO/PVDF @k G MM & LS

Table 1 ZnO/PVDF nanocomposite film fabrication processes''*]

B ZnO PVDF DMF AR 30l o B il W R FE R B
(2) (2) (mL) (® (hrs) (G (em)
PVDF-1 1 10 0 4.5 60 0.071
ZnO-2 0.1 1 10 3.17% 4.5 60 0.079
Zn0-3 0.2 1 10 5.9% 4.5 60 0. 0682
ZnO-4 0.3 1 10 8.6% 4.5 60 0.089
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(a), (b) Bulk-ZnO/PVDF; (¢), (d) R-ZnO/PVDF
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Zhao %145 T TiO, 8 Si0, /5 B LN M2 B S (PMMA) /PVDF & 4 418 45 560 . 78 TiO,/
PMMA/PVDF & &R B % TiO, B (0~5%) (. PVDF 1y g A& & 19% ETFE 43%.
M PVDF (i F H PR3 58, 1 7E Si0, /PMMA/PVDF & & ML, B SiO, it A (0~5 %) B8,
B A LT AR Ak, BB SiO, M A Xt PVDF B ki P 81 k3% . Yu Vil 4 T SiO,/PVDF B4
a5 4 Y R DE E . XRD F140 461 45 SR L W . PVDFE 19 AR 25/ M o A3 35 2 B A . T PVDF (1) % Hy
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Yue 2500 £ T = A4 T 8k-DU SAUAK =4 (Fe, 0,Co,0,) /PVDF B & # kL, & 8 Fe, 0,-Co, O, 41k
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KT 2 4 PVDF BB i .
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T35 T AR R WO A S B VA T RS 1 3k 1 T K R R 45 (CCTO) /PVDF & 4 1 Kk, BiF 58
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BB R B #T . 24 CCTO A MR 508 40 %84, CCTO/PVDF 4 L FEN 0. 3,4
HLH O 42, (N 6 i) . b, EFELEP dxt CCTO 284k PVDF A i P REHEAT T %42, h Hi4l
IR G AR R EGA B T 81, I R A Maxwell-Garnett £ %Y | Jaysundere £ fll Yamada 5% Y 17 Xf
BRI P REVEAT TN . BFSE A, th T Yamada #5812 & TR IR AL, I H 1A T IR 7,
PR] L 045 oA 1 A A

Zhou 0K BT FIBUEUKAL B, #il 45 T BT/PVDF & & M kL, & 3G A bR AT 50 5 R IR 4R 8
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R LY BT Bk R & 888 15% 8. BT/PVDF B4 B Pk fE e 4. A R FE hy 2. 268 %0, 4 L W K
1241 fH 2 E A MR R AR Z 200, SRR 2 . B HUA M RE 5 2% .
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Sbe.0) O /PVDF10-3 B &K A R B A . PZT/BEWME SR E I IE e tEfE, A=
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JEHLHE B 33pC/ N, AM i & BRAR Z2 16 He FL RN A Fi i 50 B 25 8 2 0 40 190 e 28 345 o g 4 o
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(a) Dielectric constant; (b) Dielectric loss
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Advance on PVDF Dielectric/Piezoelectric Material Hybridized by
Metal Particles or Metal Compounds

MA Chi'* , PAN Chong-xiang', YAN Li-ling' . FANG Qing-hong', GUO Zhuo',
An Ran-ran®, LI Jia-xi'
(1. School of Material Science and Engineering , Shenyang University of Chemical Technology .
Shenyang 110142, China; 2. School of Computer Science and Engineering . Shenyang University of
Chemical Technology, Shenyang 110142, China)

Abstract: Polyvinglidene fluoride (PVDF) is a kind of polymer with pyroelectric and piezoelectric properties. It is an
ideal candidate material in the electrical and electronic field because of its better flexibility, thermal stability and corrosion
resistance and so on. However, compared with traditional inorganic piezoelectric materials, its dielectric constant and
piezoelectric constant of PVDF are much lower, so now how to improve the dielectric and piezoelectric properties of PVDF
has become one international research hot spot. The recent advance on the methods of improving the dielectric or
piezoelectric properties of polyvinylidene fluoride (PVDF) by hybridization of metal particles and metal compounds is
reviewed in the paper. Advantages and disadvantages of this method are discussed. and the future research trend of hybrid
PVDF for improving the electric properties are prospected meanwhile.

Key words: PVDF; Dielectric properties; Piezoelectric properties; Metal particle; Metal compound
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