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Effects of Heating—Process around 200°C on AC Character-

istics of Pyrolyzed Polyacrylonitrile Semiconductor

by

Seiichi ITo, Ituro KosITA, Kazuo IMAZAKI and Sigeru JOMURA
Abstract

It is well know that polyacrylonitrile is turned into a semiconductor by the adequate
pyrolysis to 500~600°C; this is mainly attributed to formation of conjugated chains throughout
the specimen. But, of all the pyrolysis processes, the one around 200°C is particularly
important to get a desirable character of electric conductivity and mechanical strength.
Therefore in this report, two kinds of specimen were prepared under the different rates of
temperature rise around 200°C. Then, their AC characteristics were measured in the
temperature range from room temperature to about 120°C at frequencies from 1 kHz to 1
MHz. In conclusion, the contraction of the heatiog time around 200°C results in increases of
effective resistance and capacitance, and their increases are interpreted as those especially in
the boundary of the specimen on the basis of equivalent circuit which was previously presented
by one of the authors.
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Fig. 1(a) Frequency dependences of equivalent capacitance.
(PAN-500(200) in one temperature cycle)
( +)21°C, (x)76°C, (0)59°C, (A)79°C, ((1105°C, (®)61°C, ([1)24°C
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Fig. 1(b} Frequency dependences of equivalent resistance.
(PAN-500(200) in one temperature cycle)
The symbols are identical with those in Fig. 1(a).
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Fig. 2(a) Frequency dependences of equivalent capacitance.
(PAN-500(220) in the first temperature cycle)
Solid line: rising process
(@)22°C, (x)41°C, (O)57°C, (A)T7°C, (O)97°C, (®)118°C,
Broken line : falling process
(@80°C, (x)38°C, (O)21°C
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Fig. 2(b) Frequency dependences of equivalent resistance.
(PAN-500(220) in the first temperature cycle)
The symbols are identical with those in Fig. 2(a).
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Fig. 3(a) Frequency dependences of equivalent capacitance.
(PAN-500(220) in the second temperature cycle)
Solid line : rising process
(@)41°C, (x)58°C, (O)82°C, (A)100°C, ((O)122°C
Broken line : falling process
(@)101°C, (x)84°C, (O)61°C, (A)42°C, (J)30°C
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Fig. 3(b) Frequency dependences of equivalent resistance.
(PAN-500(220) in the second temperature cycle)
The symbols are identical with those in Fig. 3(a).
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Fig. 4 Equivalent circuit of PAN-500(220).
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Fig.6 Temperature dependences of bulk resistance.
(PAN-500(220))
(@) the first rising process
(Q) the first falling process
(x) the second rising process
(&) the second falling process
S: starting point
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Fig. 7 Temperature dependences of
108 . . equivalent resistance.
2.5 3.0 T3 (PAN-500(220) at 1kH2)
. ’ The symbols are identical
Reciprocal temperature {1/T)X10° (’K™?) with those in Fig. 6.
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Fig.9 A part of equivalent circuit showed in Fig. 4 and its transformation.
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