Chap. 29. Interphase Mass Transfer

- single pahse : transfer between two contacting phases

Gas-Liquid, Liquid-Liquid, fluid flow past a solid

- multiphase : o9 A A& F o] Z A7}
EAAGNY, EAAGH

1. Equilibrium
Y gee] B 99
- Equilibration
- Chemical potential

at equilibrium: net diffusion rate = 0

transport’} A3t} - far from the equilibrium

- Ideal phase (Liquid, Gas)
1) Liquid phase

Py = x4 Py
2) Gas phase

Py = yaP

at constant P & T

Raoult-Dalton Equilibrium

sat

YaP = x4 Da
cf) i) Dilute Solution : Henry’s Law
P, = Hcy
ii) Distribution Law at equilibrium
Cas liguids1 = Kca, iiquias 2

- Basic concept
i) At constant T & P

equilibrium relation follows the equilibrium curve

ii) At equilibrium, net mass transfer equals zero

iii) Far from the equilibrium, transport of component occurs in order to reach equilibrium

2. Two-resistance theory
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Caz

at equilibrium Cay = kCap2



- diagram for two - resistance theory
- Assumption - (D rate determining : rate of diffusion through the phases

- (@ no resistance across the interphase

Ex. —_— liquid phase
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P, = HC, : Henry's Law
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(1) Individual Mass Transfer Coefficient
Pac, CarL, Pai, Cai
Ny z = kG(PA,G_PA,z') 2 7%
Naz = kL(CA,z'_ CA,L) DA
ke
ke

convective mass transfer coefficient in Gas phase

convective mass transfer coefficient in Liquid phase

NA,Z = kG(PA,G_ = kL( CA,L)

A unknowrn#®”
_ B Pac—Pai slope
K¢ Car—Ca,i -~
Equilibrium Curve
k
Py ] unique slope : — ka
G
Pac Ca vs Pai Z 71H
Pa,
-~ kL, kc Table 29.1
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(2) Overall Mass Transfer Coefficient
Par 9F Car ¥F 2 &#HA AUtk

Na = Kg(Pag - Pa) ( Pa : partial pressure in equilibrium with bulk composition

of liquid phase CarL )
Na = Kg(Ca™ - Capr)

Na = 0 o]8®W, PA =+ Pag ( Pa : at equilibrium, Pag ¥ Car ¥

Pac = HCar or Car — Pa™Xa)

low con’c - Pai = mCa;
-Px =mCar , Pac=mCa
( m — small : Gas phase control , m — large : Liquid phase control)

1  Pac— P PA,z—PZ Ppc— Pai m( Cai— Car

+ — _

KG B NA,Z NA,Z NAZ NA,Z

( NA,Z= KG( PA,G_P;l= KL(C*A - CA,L)

1 1 m
Ko ko' &,
1 _ Ca— Car _ _Pac— PA,z'+ Cai= Car 1,1
K, Naz m N 4 7 Naz m k¢ ki
Pagi=mC,4; ( m : Henry’s const )

1 1 m 1 1 1
Tk T ke ke Ko ke TR
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