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Abstract—An expression of gas transport through a porous medium is presented in the presence of gradients in
composition, and pressure. Equations are given for the descriptions of purely diffusional mechanisms, and of combin-
ed diffusional and viscous capillary flows. The separation effect via a porous membrane is considered as a function of
various physical parameters (e.g., effective pore radius, permeability and pressure gradients).
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NOMENCLATURE
Coo : molar concentration of dust gas
d,pg : mean collision diameter
Dyg : molecular diffusion coefficient
D4 : effective diffusion coefficient (Knudsen &

molecular diffusion effect)

Dy, Dyg : Knudsen diffusion coefficients
D, mean pore diameter (= 2r)

j : total flux

io : total diffusive flux

Joc : flux of dust gas

Rg : Boltzmann constant

K, : molar permeability

1 : pore length

M, Mg Molecular weight

P : total pressure

Py : partial pressure of A

P, inside pressure

P : outside pressure

vP : pressure gradient

Prox : maximum allowable pressure
Py : pressure ratio (P,,/P;)

P . mean pressure

R : gas constant

7 : mean pore radius

T : temperature

Va7 ¢ average molecule velocities
Xo Xs mole fractions

X, X; mole fraction inside of porous media
X5 X3 mole fraction outside of porous media

Greek Letters

@ : separation factor

iy : maximum separation factor
Y a8 : ratio of molecule velocities
€ : void fraction

€4 €8 04, 0p: Lennard-Jones parameters
7 1 viscosity

A : mean free path
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