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D ,, — moleculardiffusivity,cm’ | s

D,, =0.74*10 29

Y, — association parameter forB

-

2.6 for water
VY, =9 1.9for methanol

1 for non — polars

\

V, — molar volume of A,cm’ | gmole
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Mass Transfer:
Diffusion
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Fick’s First Law

Fluxes
J ——D dC 4 Flux relative to the volume
v < AZ AB dz average velocity

dx ,

——CD «— Flux relative to the molar

M JAZ C AB dz average velocity
J _=—pD da)A ) Flux relative to the mass

mY 4z = ~ P yp dz ) average velocity
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Mass and molar concentrations

Py = mass concentration of species o

p = Zp =mass density of solution

= p / = mass fraction of species o

¢, = molar concentration of species o
N
=> ¢, =molar density of solution

=]

C : :
X, = % = molar fraction of species o

a
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Fick’s First Law

Volume average

Mass average Molar average .
velocity velocity velocity
n
Z PV, Z Vi n o
; _ =l v,
v .. = =1 Vu = —, VVZZ ,Ol.Vl.( )

> p. 2. € . v

v; =velocity of the ith species wrt a stationary coordinate
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Mass average and molar averages velocity

» Mass average velocity

N N
2P.V. 2PV. g
v_azl :azl

N
p a=l
Pa

* Molar average velocity

N

N
anva anva N

v ==l -2 =) X,V

C
=1

a
d

Semnan University , Chemical Engineering Department

A.Haghighi



Molecular mass and molar fluxes

* Molecular mass flux. with respect to
— stationary axes

n(l = pava

— mass average velocity

Jo =P (Ve =V)

— molar average velocity
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Molecular mass and molar fluxes

* Molecular molar flux. with respect to
— stationary axes

N =c v

o o o

— mass average velocity

— molar average velocity
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Summary of mass and molar fluxes

* Equivalent forms of Fick’s law of binary diffusion

Ja =—PDygVoy,
Ty =—cD VX,
n, =0,(n, +10g)-pD,gVo, =p,v-pD,gVo,

N, =x,(N, +Ng)-cD,;Vx, = cﬁva —cD,gVx,
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Maxwell-Stefan equations for Multicomponent diffusion
in gases at low pressure

* Maxwell-Stefan equations

Nox,X LI
% D,s : %CDAE : g
0=123....N
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