AT 7 v BRI v O AT 1) O 3 JE 75 A O 5

(197349 J] 4 HAZ )

Radial Effects in a Stefan Diffusion Tube

Minoru NaGcasaka and Yoshifumi Asaba

Abstract: — Radial effects in a Stefan diffusion tube are analyzed theo-
retically. This work is based on the assumption of a parabolic velocity distrib-
ution for the whole length of the tube. A steady state analysis of the Stefan
experiment for gases has shown that, except for diffusion of highly volatile
solvents, the measured binary diffusivities will not be affected by radial varia-

tion in velocity and concentration.
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Table 1 Radial effects on the diffusion coefficient
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Fig. 3 Error in diffusion coefficient at various Pe
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Nomenclature

=—diameter of tube

D sp=Dbinary diffusivity
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Pe
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=length of tube

=flux of A with respect to fixed axes
=Peclet number (2D/D,5)

=radius of tube

=distance from center of tube
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=concentration of A

=concentration of gas

=distance from the surface of liquid in the tube

=z/R
=r/R
=mole fraction of A

=molal average velosity
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max=—maximum

0 =value at z=0

L =value at z=1,

1 =value based on one-dimensional model
2

=value based on two-dimensional model
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