Heat & Mass Transfer Chapter 17. Principle of diffusion & Mass transfer between Phases

17.4 Mass transfer between phases

1) Two film theory

[Gas absorption]
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(Gas phase

* Ny = ky(yA — Vai)

Liquid phase
* Ny =ky(x4 —x4)

k,: individual mass transfer coefficient in gas phase
k,: individual mass transfer coefficient in liquid phase

.



Heat & Mass Transfer Chapter 17. Principle of diffusion & Mass transfer between Phases

17.4 Mass transfer between phases

1) Two film theory

(Gas phase
* Ny = ky(yA — Yai)

k, : individual mass transfer coefficient in gas phase

k,: individual mass transfer coefficient in liquid phase
Gas phase

© Ny = k(x4 —x4)

Overall phase
e N, = — X4)

K,,: overall mass transfer coefficient in gas phase
* Ny = Ky (yA _ yAe) K,: overall mass transfer coefficient in liquid phase
* Ny =Ky(x4e — x4) - :

Va4 — Vae: overall driving force in gas phase

Xqe — X4: overall driving force in liquid phase

.



Heat & Mass Transfer Chapter 17. Principle of diffusion & Mass transfer between Phases

17.4 Mass transfer between phases

4 Operating line
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17.4 Mass transfer between phases

i1) Equilibrium relation
Yai =m- Xy +C

Assume equilibrium line 1s linear (narrow area) Ya=M-Xye +C
thenyA=‘m'xA+C yAe=m-xA+C

Ky ...
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17.4 Mass transfer between phases

111) Relation between overall m.t.c. & individual m.t.c.

Yai =M - Xg; +C
V4 =M X4 +C
Vage =M x4 +C

@ ForK,, ky, and k,,
« N, = Ya—Yai _ (Mmxai+C)=(m-x4+C) _ Yai—YVae _ Va—Yae)

ENE T R
ky kx kx Ky
¢ N, = YA 1J/Ae . _ YA~YAi + YA—YAe _ __VA“YAI + g’/ﬁi—i]’ﬁi
ree Ky Ny Ny ky(Ya—ya)  ZALZAe
kx
1 1 N m

SANGJI
UNIVERSITY



Heat & Mass Transfer Chapter 17. Principle of diffusion & Mass transfer between Phases

17.4 Mass transfer between phases

ii1) Relation between overall m.t.c. & individual m.t.c.
Yai =m-xg; +C

V4 =M X4 +C

For K K
@ For K,,, and K, Ve =M x4+ C

- N, = YA~YAe _ XAe=XA M _ MXpetC—MmXa—C _ YA—Yae
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17.4 Mass transfer between phases

ii1) Relation between overall m.t.c. & individual m.t.c.

3 For K,, k,., and k,
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