J. of Korean Qil Chemists’ Soc.,
Vol. 20, No. 3. September, 2003. 212~220

=34 JHEEU/PVAF BEAS) Az L 2714 §
AR - 25E - AN - FAY - 435 - P57

AWy FHos} 3}atg et
(20039 349 20 H< ; 2003d 6€¥ 39 AY)

Fabrication and Electrical Properties of Conductive Carbon Black filled
Poly(Vinyliden Fluoride) Composite

Myung-Chan Kim - Seung-Hwan Moon - Jae-Seok Lim - Hyun-Sik Hahm
Hong-Soo Park - Myung-Soo Kim'

Department of Chemical Engineering, Myoungji University, Yongin 449-728, Korea
1 e-mail: myungkim@mju.ackr

(Received March 20, 2003 ; Accepted June 3, 2003)

Abstract Electrical properties of carbon filler/PVAF [poly(vinylidene fluoride)]
composite were investigated as a funtion of carbon filler/PVdF ratio in the range of 0.2~
0.5. Three kinds of comercialzied conductive carbon blacks such as Hiblack 41Y, KE300],
and KE600], and carbon nanofibers prepared by the catalytic chemical vapor deposition of
CoHy over Ni—Cu catalysts were used as the carbon fillers. The electrical conductivity of
carbon filler/PVdF composites were in the range of 0.65 to 135 S/cm depending the fillers’
electrical conductivity ranging from 56 to 23.1 S/cm. Among the carbon fillers used, the
KE600] carbon black showed the highest conductivity both in the composite and filler itself
because of its high degree of graphitization due to the high-temperature thermal treatment
and its high surface area due to the activation treatment.
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Table 1. Properties of Selected Carbon Fillers
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2.1. A# B

I olF R EY(F)9 HIGE(F)NA A
Hu g+ =AA sHEEY 3 7HX|(Hiblack
41Y, Ketjenblack 300] 2 Ketjenblack 600))
ZF9 A4 Az d2vxMHFE FAAZ
Apgatgon, olgy 7|E EAE Table 19
ettt gAuxeMdFE Sinfelt[7] 5] ol
2% 9o o2t Ni-Cu $EE0(NC7)E A
zZagey, g t2gE AFHE AL
g8}stZ= A (thermal CVD)LE A8t
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ZFo] 136 x 10’1 THEAE7L 249 PVAF
[poly(vinylidene fluoride)y KYNAR 731, ELF
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2.2. Carbon fillers/PVdF S&XIQ =
LEA} matrixE ARV Y HI 9
NMPo] NMP Aol 5~7 wt% ¥l &2
3= PVAFE ¥3 50CAAM 2 A £3AA
PVAF& 94 & REUD. AxE PVAF £
PVAF @4 thste 20~50 wt.%ol 333t
E ©2EHAE ANMANAY oD EFES

Specific surface area Particle diameter

DBP" adsorption

Fillers (m%/g) (nm) (cc/100g)
Carbon nanofiber _
from C;Hy/NC73 203 150
Hiblack 41Y 150 20 130
Carbon KE300) 950 30 360
Black
KE600] 1270 10 480

* DBP adsorption: pore vlume measured by di-n-butylphtalate adsorption.
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Fig. 1. SEM micrographs of Carbon fillers (a) Carbon nanofiber (b) Hiblack 41Y
(c) KE300] (d) KE600].
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Sd/PVAF S8 Az 9 #9714 54

L0rmm

(c)
Fig. 2. TEM micrographs of Carbon Blacks (a) Hiblack 41Y (b) KE300] (c) KE600].

5

Table 2. Electrical Conductivity of KE600] filled PVAF Composites with Different Thickness
and Various Dispersants of Nonylphenol(EQ)x

Thickness Electrical conductivity (S/cm)
(mm)
0.01 2.74
NP - 55 0.03 141
0.05 1.22
001 2.74
NP - 10 0.03 5y
0.05 1.34
001 403
NP - 15 003 207
0.05 1.65
001 1.85
NP - 20 0.03 147
0.0 110
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(a) without dispersant

{b) with dispersant
Fig. 3. SEM micrographs of KE-600J/PVdF
composite.
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(b) Hiblack 41Y

(c) KE300J
Fig. 4. SEM micrographs of Carbon fillers/
PVdF composite.
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Table 3. Electrical Conductivities of PVdF Composites with Various Conductive Fillers and

Different Filler/Matrix Ratios

PVAdF Filler/matrix

Electrical conductivity Electrical conductivity

Fillers (wt.9%) ratio of composite (S/cm) of filler (S/cm)
Carbon nanofibers

from CHYNCT3 ' 04 06 >
Hiblack 0.3 17

5 04 47 83
41Y 05 33
0.2 2.9

Carbon  ypanr 7 03 121 176
Black 04 29
0.2 6.3

KE600] 7 0.3 135 231
04 6.9
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(a) 5 wt.% PVdF composite
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(b) 6 wt.% PVdF composite
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(c) 7 wt.% PVdF composite

Fig. 5. Electrical conductivity of Carbon Black
filled PVAF composites.
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