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Preparation and Dielectric Properties of PYDF/CNTs/Ni Composites

WU Lirong, YANG Dandan, ZHAO Yuyu
(School of Environmental and Materials Engineering, Shanghai Polytechnic University, Shanghai 201209, China)

Abstract: Polyvinylvinylidene fluoride (PVDF) as matrix, carbon nanotubes (CNTs) and nickel powder (Ni) as fillter, PVDF/CNTSs/Ni
composites were prepared by soluion blending and hot-press processing to improve dielectric properties of dielectric materials. X-ray
diffractometry (XRD) was used to characterize the microstructure of the composites. It is found that the addition of CNT and Ni promotes
the transformation from « phase to (3 phase structure in PVDF, and it is beneficial to improve the dielectric constant of the composite.
The dielectric properties of composites were studied. The dielectric constant of the PVDF/CNTs/Ni composite can reach 38.9 and the
dielectric loss is about 5.9 when the total filler content is 4.1% and frequency at 10? Hz. The dielectric constants of the composites
are significantly improved compared to that of pure PVDF. The thermal conductivity test shows that the thermal conductivity of the
composite can reach 0.908 W/(m-K) when the total content of the filler is 5.1%. It provides an idea for the development of dielectric
composites with high thermal conductivity.
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Tab. 1 Compositions of the PCN composites
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Ni 0 1 2 3 4 5
HRLESE 01 1.1 2.1 3.1 4.1 5.1
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Fig. 1 XRD patterns of pure PVDF and PCN composites
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Fig. 2 Frequency dependence of dielectric constant for pure
PVDF and PCN composites at room temperature

\ CNT ¢ Ni

K3 PCN RINEEMEIEH 7R EIE
Fig. 3 Structure diagram of PCN composites



174 i T TR ER

2019 4 3 36 &

AE& K5 PCN 1 [ RLE S, SR Z MAE AR
KB EERR, 402239 0 Ni A 7% 5 ] DUE D TH AR IxX 26
GEBR, WA AT 5 R SEURE 22 R R, 36 0 T R
Tp A7 2 ), B T A U 2. AN 2 AT DU 2],
PCN 5 (¥4 HL % B07E 102 Hz A F] 46.2, IX &
T H UL B 1Y I A 45 R TR R 0 T 4
A PPRII A v b 2 38

K 4 4 PVDF. PCN R4 &8 B L3 FE
Lz 2 Ak R B KR L, 7F 102 ~ 107 Hz
J5 N, PCN 0. PCN 1 F1 PCN 2 4 HL# FE 1 A2 1k
¥4l PVDF #H1EL, 7£ 10% Hz B/ i e BT
0.12. PCN 3 1 PCN 4 [/} HL 453 FE 5 55 40 26 11 ik /)
MK, 75 102 Hz I _ETFA 5.9, X B AR BT
REATAE DR} 19 Ja) 350 1 2R 5 3500 W I 1) 7 2F, AT 5
e SRR . BEAN, PCN 5 A HL R 8 K,
7E 10% Hz WA F] 74.5, XK HME NI T —
(¥ 5 B 2, S HRE SR i 281,

6
80r  _w pyDF A
—--PCN 1 )
60 v PCN2
—~-PCN 3 0
i\250- —«PCN 4 102 10* 100
=40l —+PCN S5 0.25
0.20
< 30F 0.15
0.10
201 0.05
0
10¢ 102 104 108
0 + e e o P A B
102 103 10* 10° 100 107

fHz

4 PVDF 1 PCN R EFEH A HARFEAIII A G AR
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