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The Estimation of the Diffusion Coefficiens in
Ternary Gaseous System

Minoru NAGASAKA

Abstract: — The investigation was made of the diffusion of vapour into
a stagnant binary gas mixture. Diffusion rates were theoretically estimated
from the Stefan-Maxwell diffusion equations of a ternary gaseous system.
Approximate diffusion rates were conventionally calculated from the binary
diffusion equation of one gas through a stagnant gas. However, the effective
diffusion coefficients used here were calculated by modified Wilke’s equation

for multicomponent gas mixtures. Errors remained in most cases less than 104;.
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steady state with B and C not in motion
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Nomenclature
c = total molar concentration g-mole/cm3
Dsp = binary diffusion coefficient for A in B cm?/sec
D = effective diffusion coefficient cm?/sec
K = ratio of the mass transfer rates (Eq. (15)) —
K = ratio of the mass transfer rates (Eq. (20)) —
Ky = ratio of the mass transfer rates (Eq. (23)) e
L = diffusion path cm
N = modified mass transfer rate —
Ny = modified mass transfer rate (Eq. (2)) —
Ny = rate of diffusion of component A g-mole/cm? sec

[N4]); = approximate rate of diffusion (Eq. (1)) g-mole/cm? sec
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ba = partial pressure of component A

pre = sum of the partial pressure of component B and C
preyr = logarithmic mean of ppeo and prer

r = ratio of diffusion coefficients(=D 5/ D4c)

Va4 = mole fraction of component A

(yo/y8)m= logarithmic mean of (yco/yro) and (yer/ysL)

z = distance in direction of diffusion
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