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Electrical Properties of Graphite-Papostor(1)
On the Electric Field Dependence of Resistivity.
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Graphite-papostor(the mixture of graphite, paraffin and polyethylene)shows an anomalously
large positive temperature coefficient of electrical resistivity between room temperature
and 85°C. It has also many other interesting electrical properties, one of which being
the dependence of resistivity on the applied field. The resistivity is almost constant up
to a field strength of 10 V /cm, but above 10V /cm it decreases gradually with the
increase of the field strength. The internal structure of graphite-papostor may be similar
to that of titanate ceramics, since the observed field dependence of the resistivity of the
former is analogous to that of the latter. The resistance of intergrain gaps plays the
major role in the resistivity change of graphite-papostor. The field dependence of the
electric current which flows through gaps is calculated, assuming that the current is
mainly due to the tunneling effect. The result obtained is consistent with the experiment.
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Fig. 1 (a) The shape of sample.
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(b) The measurement circuit.
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Fig. 2 The field dependence of resistivity.
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Fig. 3 The field dependence of resistivity.
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Fig. 5 The field dependence of resistivity.



AEBRB T ¥ K% %R E 22 % Q970) 183

%
S5

IO 0,0 O0EO000A A

A A
St oo A'g, 2.85Ka-cm
> [ o A g 25°C
5 AY
- . o A O
S A
Graphite= 3.5 °©

os L reem ) o 26KQ-cm
> Paraffin = 5.0 o 60°C
= Polyethylene=5.0 o
» o)
o N I6.5M Q-cm
e | 6e°C ©

0 ] L1l ] L1 a1 | L 1.1

| 10 |00 |I000
Electric Field (Wcm)

Fig. 6 The field dependence of resistivity, when varied the temperature of sample.
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Fig. 8 The equivalent circuit of papostor. A three dimensional
network circuit is shown in(a), and two dimensional
network in(b). An elenent resistance of the network is
shown in (c), where pg, is a resistance of one graphite
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The theoretical field dependence of resistivity.
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