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Chapter 17. Principle of diffusion & Mass transfer between Phases

® Driving forces
-  Heat: AT
Mass: AC

Diffusion
molecular diffusion — ordinary diffusion : concentration , cogredient

Thermal diffusion : Temp
Pressure diffusion : .Pressure difference

AN NN

Force diffusion : External Force
<Assumptions>
1) Steady-State
2) Binary mixture

3) Ordinary mixture

.
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17.1 Molecular Diffusion

A. Concentration & Velocity

1) Concentration
(1) mass concentration

P =pPatpPs
pa = C4My, : Mass concentration of mixture

Wy= %A (mass fraction)

wy+wg =1

(2 Molar concentration
C = C4 + C4 : Total Molardensity

P
CA=_A
M4

x4 (mole fraction) = C?A

X4 +xp =1
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2) Velocity
u,: Velocity of “A” on fixed Plane
ug: Velocity of “B” on fixed Plane

(D Mass Average velocity of Bulk flow
U = UgWy + UpWpg

2 Molar (or volume) Average velocity of Bulk Flow
U, = UyXy + UpXp

(3 Diffusion Velocity (velocity related to bulk flow)
1) Based on mass average velocity u
Up — U
Ug — U

11) Based on molar average velocity u,
Uy — U,
Ug — U,

)
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4) Fluxes Relative to bulk flow ; piffusion flux
(@ Mass Flux[ kg ]

m?2-s
ja = pa(uy — w) : diffusion velocity of A (mass average velocity)

jg = pp(ug —u)

(2 Molar Flux Lr;lzosl]

Ja = Ca(uy —uyp) [

Jp = Cg(up —ug)

m

mz?sl] diffusion velocity of A (molar average velocity)

[y .,



