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Effects of Previous History on Diffusivity and Solubility of Gas in the
Polymer Matrix

Jae Dong Yoon*, Sung Woon Cha**, Kwang Yong Choi***, and Hyun Jong Cho****

ABSTRACT

An important process for making a new class of polymeric material is called microcellular plastics invented at

the Massachusetts Institute of Technology. Many researches for microcellular plastics have been done in various

ways and fields. But a research for the polymer which has previous history has not been tried yet. In this paper,

weight gain of CO; was measured in a polymer matrix which had previous history and no history. In each case,

experimental data for solubility and diffusivity was shown. A model for CO; solution process in molecular range

was made. The conclusion of this paper is that the previous history has an effect on diffusivity but not solubility

and the previous history made by CO; in supercritical state makes diffusivity of CO: larger.
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Fig. 1 SEM (Scanning Electron Microscope) of
microcellular foamed PC (Polycarbonate)
(X 1500).
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Fig. 2 Schematic diagram for solubility and
diffusivity experiment.
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Table 1Gas diffusivity for each experimental

condition.
diffusivity (cm2/s)
no prehistory 7.007E-8
prehistory 1 7.199E-8
prehistory 2 8.829E-8
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Fig. 3 Weight gain graph for each condition.

Weight gain  data obtained for each

condition. prehistory 1 elimination  of
gas after solubility experiment at 6.0
MPa, 15C, 10hrs, prehistory 2

elimination of gas after solubility

experiment at 10.0 MPa, 50°C, 24hrs.
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