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Prediction of Swelling Behaviour of Polyacrylonitrile
Film in Organic Liquid :

Akihiko GOTO®, Makoto TAKAHASHI*®,
Nobuhiro KUWAHARA®, Kenji KUBOTA*

A peculiar swelling behavior of polyacrylonitrile (PAN) - polymethyl acrylate (PMA)
copolymer film in a solvent of moderate dipole moment was studied using light scattering,
diffusivity of solvent, and differential scanning calorimetry (DSC). Since this polymer exibits
clouding with formation of swellling domains, the rate of swelling was studied by turbidity
light scattering measurment. The rate increased with a constant ratio as a function of
temperature irrespective of the kinds of solvent. The minimum temperature to observe
clouding was measured as transition temperature (Tc) by DSC. The rate of swelling and
diffusivity of solvent depended on the differential temperature from Tc irrespective of the
kinds of solvent.

Keywords : Polyacrylonitrile, Swelling process, Swelling pressure , Diffusion coefficient, Transi-
tion temperature, Differential scanning calorimetry (DSC)
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Fig. 2 At as a function of the temperature.
Samples are PAN films in respective
solvent ;: (O) : methanol,(A) : ethanol,
(D) : methyl ethyl katon,(@) : mathyl
acetate,(A) : methyl formate,(ll) : chlo-
roform,(+) : methyl cloride.
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Table 1 Young's modulus of polyacrylonitrile
copolymer
Temperature Young’s modulus

T MPa
10 2920
20 2900
30 2890
40 2570
50 2470
60 2300

Young's modulus : measured according to
ASTM-D882
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Fig. 3 Diffusion coefficient as a function of the
temperature. The symbols are the same as
in Fig. 2
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Fig. 4 Typical thermogram of polyacrylonitrile
Samples ; (A) initial PAN copolymer
powder, and (B) mixture of copolymer
and methyl acetate.

Table 2 The transition temperature of mixture
of polyacrylonitrile and sclvent deter-

mined by DSC
Solvent Transition temperature

T
Methanol 40
Ethanol 60
Metyl ethyl ketone 34
Methylene cloride 22
Methyl acetate 37
Methyl formate 7
Chloroform 30
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Fig. 5 At as a function of the deviation of
transition temperature. The symbols are
the same as in Fig.2
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Fig. 6 Diffusion coefficient as a function of the
deviation of transition temperature. The
symbols are the same as in Fig. 2
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