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Diffusion Coefficients in Ternary Gaseous System

Minoru NAGASAKA

Abstracts : — The investigation was made of the diffusion of vapour into
a stagnant binary gas mixture. Theoretical diffusion rates were obtained from
the Stefan-Maxwell diffusion equations. The values of diffusion rate, however,
were approximately derived from the diffusion equation of one gas through a
stagnant gas, where the diffusion coefficients were calculated by the Wilke’s
equation for multicomponent gas mixtures. The differences between theoretical

and estimated diffusion rates were discussed.
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Nomenclature
¢ = total molar concentration g-mole/cm3
D,y = binary diffusion coefficient for A in B cm?/sec
D'y = effective diffusion coefficient cm?®/sec
K; = ratio of the mass transfer rates (Eq. (23)) —
L = diffusion path cm
N = modified mass transfer rate (Eq. (10)) —
N; = modified mass transfer rate (Eq. (20)) —
N4 = rate of diffusion of component A g-mole/cm?. sec
N ,Jy= approximate rate of diffusion (Eq. (18)) g-mole/cm?. sec
P = total pressure atm
pa = partial pressure of component A atm
Ppowr = logarithmic mean of ppeo and pper atm
R = gas constant cm®. atm/g-mole. °K
r = ratio of diffusion coefficients (Eq. (10)) -
7 = absolute temperature K
4 == mole fraction of component A —
z == distance in direction of diffusion cm
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