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Gas-phase multi-component diffusion model with intrinsic diffusion coefficients
for reasonable explanation of the phenomenon

Kai, Takami
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It was reported in 1833 that ?as—phase two-component interdiffusion in
porous media under isobaric conditions was non-equimolar diffusion. Although this phenomenon has
been known as Graham’ s law, the mechanism has not been correctly explained. In addition, gas
diffusion in multi-component systems is currently explained by combining the equimolar
interdiffusion coefficients between the two components, which does not reflect the phenomenon. In
this study, we extended the model to gas-phase multicomponent diffusion by introducing
molecular-specific diffusion coefficients and taking into account the collision frequency between
different molecules depending on their compositions. Comparison of the calculations by the model
with experimental results in a constant volume system shows the validity of the model, including the
interpretation of phenomena that cannot be explained by Fick"s law.
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