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Abstract

In 1833 Graham? reported that the gas exchange rate is proportional to the square root of the reciprocal of molecular
density from the results of the isobaric gas exchange of binary gas system. Hoogschagen® found the similar results after
120 years. This phenomenon was reconfirmed by many researches, and the relation has called Graham’s law. This
phenomenon has not been sufficiently understood, probably because many researchers have proposed mechanisms using
the equimolar diffusion coefficient. Kai et al. V) defined an intrinsic gas diffusion coefficient for each component and
proposed a model coupled with bulk flow caused by pressure difference due to non-equimolar diffusion. In this study,
binary gas diffusion was performed in isovolumetric system by varying the pore size and gas combination.

A stainless tube was used for the packed bed column and for the storing device of a bundle of capillaries. Nonporous
glass beads and capillary tubes were filled in the column. Four kinds of glass beads were used, and the diameter was 16.7,
25.3, 40.7 and 58.7 um. The assembly composed of 400 capillary tubes were also used for diffusion tests. The inner
diameter was 20 um and 30 um. Six types of gases were used.

Fig. 1 shows the comparison of experimental data with calculations by the model for the temporal change in the pressure
difference. In this case, diffusion experiments were carried out in the packed bed, the particle diameter was 16.7 um. The
gas combination system was helium/nitrogen. Both the
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