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Molecular Diffusion in Gases

Equimolar Counter Diffusion in Gasses

]*Az = ]*Bz

The molar flux of A from tank 1 to tank 2 must be the same as the molar flux of B from tank 2 to tank 1.

Temperature and Pressure are constant.

Geankoplis, C.J., Transport Processes and Separation Process Principles, Prentice-Hall, Pearson Education, 2003



Molecular Diffusion in Gases-

Equimolar Counter Diffusion in Gases
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Molecular diffusivity is independent of concentration.



A is moving faster than the

MOleCUIar DifoSiOll in GaseS' % stationary observer:
bulk of the phase

Diffusion of A and B Plus Convection

v

v, - v = diffusion velocity--- =2 v,y

v,=velocity of A w.rt. stationary coordinate

v'=molar average velocity w.r.t. stationary coordinate

diffusion velocity indicates the motion of A relative to the local motion of the
fluid stream



Molecular Diffusion in Gases-

Diffusion of A and B Plus Convection

Molar diffusion flux:
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Molecular Diffusion in Gases-Diffusion of A and B Plus Convection

(Total flux) = (Diffusion flux) + (Convective flux)

Total flux of A relative Diffusion flux relative Convective flux of A relative
to the stationary point = to moving fluid + to the stationary point
cava (= N4 CaVad (=] a2) cav’

Total convective flux of the whole stream relative to the stationary point:
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Molecular Diffusion in Gases-
Diffusion of A and B Plus Convection
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For equimolar counter-diffusion Ny=-Ng 2> N, + Ny =0

Ny = ]A* = -Ng= ']B*
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