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e Equation of Species Mass Balance in Terms of Combmed

MO'af quantlt|es in Cartesian, cylindrical, and spherical coordinates for binary mixtures of A and B.

The general case, where the combined molar flux with respect to molar velocity (N,), is given on page 1.
Spring 2019 Faith A. Morrison, Michigan Technological University

Microscopic species mass balance, in terms of molar flux; Gibbs notation

aCA

== e N R WRF 25-11
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Microscopic species mass balance, in terms of combined molar flux; Cartesian coordinates
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Microscopic species mass balance, in terms of combined molar flux; cylindrical coordinates

s_k Ca _ (1a(rNAr) aNAG \NAZ na Lmow
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Microscopic species mass balance, in terms of combined molar flux spherlcal coordinates
one—~clin~ension al

ad 1 a(r®N 1 Jd(Nygsin 1 0N,

_Cﬁz _(__ ( A,r) + ( 4,6 S1 ) A,¢> it md,

at r¢z  or rsin 6 a6 rsinf d¢ d
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Fick’s law of diffusion, Gibbs notation: N, = x4 (N, + Np) — cDypVx4 WRF 24-22
(sreP 2)
B / dx
—— NAx xA(NA.x + NB,x) CDAB a;
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Fick’s law of diffusion, Cartesian coordinates: | Nay =|ixs (NA,y + NB,y) cDyp axA
Ny, )
Z xXyz xA(NA’z + NB,Z) CDAB asz xyz
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Fick’s law of diffusion, cylindrical coordinates:

= xAM+W—CDA
xA(N/'{'/E/)V CDAB

X4 (NA,r i NB,T) CDAB axA

cDap 6xA

X4(Nag + Npg) — =252
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Fick’s law of diffusion, spherical coordinates:
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