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A Fundamental Study for Microcellular Poly (ethylene telephtalate)
Production Using Supercritical Fluids

Sato, Yoshiyuki*'/Chikatsune, Tetsuya*'/Hayashi, Kazunari*'/Takishima, Shigeki*'/
Masuoka, Hirokatsu*!/Yamamoto, Hirokazu*?/Takasugi, Masanobu*?

Poly (ethylene terephthalate) (PET) foam was produced with a batch-wise method using car-
bon dioxide and nitrogen as physical blowing agents. Saturation pressure and temperature de-
pendence of the foam structure was investigated. Solubility of the gases in PET and crystallinity
of the PET induced by gas sorption were also investigated. PET foamed with CO. at 323 K and
pressures higher than 10 MPa had very fine cell structure (cell number density of 10" ¢cm® and
average cell diameter of 0.4 um). On the other hand, pressure dependence of the cell structure
foamed with N, was similar to results of amorphous polystyrene foam, whose cell structure be-
came fine with increasing pressure. Volumetric expansivity of the PET + CO, system rapidly de-
creased with increasing pressure, whereas that of the PET + N, system gradually increased with
increasing pressure. Cell structure foamed with CO. became coarse with increasing saturation
temperature. In the case of N, saturation temperature dependence of cell structure was not ob-
served at higher than 400 K regardless of the solubility increase. These results suggested that cell
structure and volumetric expansivity related not only to crystallinity but also to crystalline struc-

ture.
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Fig. 2 Solubility of nitrogen in PET
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Table1l Characteristic parameters for S-L EOS

P* p*

T*

(MPa) (kg/m® (K) Ref
CO, 7203 1580 208.9+0.459 T —7.56 x107'T? 21
N: 103.6 803.4 159.0 22
PET 6421 1368.4 818.0 15

Table 2 Interaction parameters and correlation er-
rors for S-L EOS

PET + COq PET +N.
ki Error* (%) ku Error* (%)
3232 K —-0.013 6.8 —0.040 11
3732K -0.013 5.0 -0.006 4.2
4232 K —0.053 6.0 —0.016 45
4732 K —-0.113 10 —0.114 3.9

*Error =100 2" Z |Sea— Sep|/Sewns
»n =number of data, S =solubility
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Fig. 3 Effect of saturation pressure on crystallinity
and solubility for PET + CO: system at 323 K
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ture at 323 K
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Fig. 7 Saturation pressure dependence of volumetric
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