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A Study on the Hopping Conducting Mechanisn in PAN Carbon Fiber

Han, Se Won® Lee, Hee Woong
KERI Division of Electrical Materials

ABSTRACT

To study hopping conducting mechamism in PAN(poly-
acrylonitrile) carbon fiber, the temperature and
frequency dependence of electrical conductivity and
magnetoresistance characteristics were investigated.
Electrical conductivity in the range of 60%k-300%
show VRH(variable range hopping) propertiesz'wﬁ'iai
introduced by Mott's theory, and also such properties
can be explained by the frequency dependence of
electrical conductivity below 5 x 10° Hz. The nega-
tive magnetoresistance observed below 35KG magnetic
field, and the properties difference between M40
and T300 with increasing magnetic field is supposed
due to on effect connected with crystalline state
and orientation of structure.
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Table 1. Physical properties of CF samples
Type T300 M40

Property
Number of Filaments 6,000 6,000
Filament Diameter 7 6.5
Cross Sectional Area of St.rand 2 0.23 0.20
Carbon Content 95 100
Specific Heat cal/g [+ 0.17 0.17

' Electric Conductivity Q/m 80 0 3
Volume Resistivity Q-am 1.6 X 10 0.8 X 10

CF HY3E2 H75 YR thigsieck: F2 3%
Hglo] H2 givjclo) ofef 4cixi2i2® JTAE Microdimeter
(KETTHLEY 580)& °[8°IQich. 2&wslof =2 ~giayge
78] 13 42 systemo® 20%K- 300%k7HA] REE W} Al
A AysiglEt.

POWER SUPLLY

CRYOSTAT
SAMPLE
T
N
RECORDER l
THERMOCOUPLE'
| I

COMPRESSOR |—

Fig.l Schematic diagram of electrical resistivity
measurement with temperature
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FPig.2 Curves of resistivity with temperature
in CF
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Fig.3 Plot of In(P/p,) vs 71/3
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Fig. 4 Plot of activation energy vs T4
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Fig.5 Curves of resistance with frequency
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Fig.7 Magnetoresistance curves of CF
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