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Investigation for absorption of solutes in polymers under supercritical carbon
dioxide conditions
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The diffusion coefficients of anthraquinone derivatives in poly(methyl
methacrylate) were measured in supercritical carbon dioxide conditions using a newly fabricated
apparatus. The dependence of the diffusion coefficients on temperature, pressure and solute type was

clarified. The measured diffusion coefficients can be correlated well by a free volume model.
Molecular dynamics simulations were used to calculate the molecular trajectories and diffusion
coefficients of polyethylene + carbon dioxide + solute system, and it was confirmed that the
diffusion of carbon dioxide and solute was progressed by the repetition of stagnation in the voids
and jumping motions to neighboring voids. It is shown that the new activity coefficient equation can
correlate phase equilibria with high accuracy.
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