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Abstract— A Study on the Oxygen Transfer in the Wetted-Wall Column

The effect of temperature and liquid flow rate in the mass transfer of oxygen to liquid water in the wetted wall col-
umn was studied. The over-all liquid phase mass transfer coefficient were calculated from the experimental data. The
runs were made over a limited range of Reynolds number 220 to 540 and temperature 5°C to 40°C.

As a result of this study:
1. The effect of temperature on over-all liquid phase mass transfer coefficient was obtained as follow.

KL(n4= KL(“‘) 1. 007”—"’

2. The dimensionless correlation of the experimental data in the wetted wall column was obtained as follow.
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Fig. 1. Gas-liquid interface in the wetted wall
column
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. Liquid distributor

A Gas out . Perforated plate

. Take-off tube

. Take-off rod(¢=1.3cm)

. Compressor

. Constant temperature bath
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. Thermometer
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. Manometer

. Sampliné bottle
. Gland

. Pump
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Fig. 2. Schematic diagram for experiment
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Table 1. K, Re,and Sec, values according to

temperature and liquid flow rate

Table [I.Diffusivities and solubilities of oxygen

in distilled water

. , X a
Temp. Vi Kox10m Sh,  Se.
Cliem/sec) lem/sec)
3.5 8.32 24113 795. 98
4.2 8.42 289. 35 805, 47
10 1045
4.9 8.52 337.58 815. 04
5.6 3.63 385, 80 825. 56
3.5 8.91 277.02 732.52
4.2 9.04 332. 42 742. 31
20 780
4.9 9.14 387. 83 750. 42
5.6 9.26 443. 23 760. 38
3.5 9.57 307.03 701. 63
4.2 9.65 368. 54 707. 49
30 627
4.9 9.80 429. 85 718. 49
5.6 9.93 491. 25 728.02
3.5 10. 26 336. 92 678. 96
4.2 10. 40 404. 30 688. 22
40 514
4.9 10. 50 471. 68 694. 85
5.6 10. 60 539. 07 704.77

Table 11.Physical properties of liquid feed

Temperature (C) Density (g/em’) Viscosity (g/em. sec)

5 0. 99905 0.015247
10 0.99891 0.014201
15 0.99878 0. 013375
20 0.99811 0. 012351
25 0. 99655 0.011674
30 0.99617 0.011122
35 0. 99527 0.010537
40 0. 99366 0.010110

Table I, Mol “epd vie} Fo] 2571 Zrta4
5 oQAtoll M) Aba o salAlfrt Fobstn sl
Ao Hert 457 wfel K7t Fobse A
o7 A7k

Temperature ('C) Diffusivity X10*ian"/sec) Solubility {ppm)

5 1.258 12.79
10 1. 360 11. 27
15 1. 453 10. 03
20 1. 586 9.02
25 1. 688 8. 18
30 1. 780 7.44
35 1. 889 7. 10
40 1.977 6. 60
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K.

KL{ L.

Na

Re,:
SCL B
Shy :
Vi

Vi

: concentration of gas in the bulk of

. saturated concentration of gas in the

: over-all liquid phase mass

e Mgolae) Ardgel B AT

Nomenclature

‘interfacial area for transfer(cm’)

liquid
(g-mole/cm’)

bulk
of liquid (g-mole/cm”®)

. diameter of wetted wall rod eontaining liquid

film thickness (cm)

> diffusivity of oxygen in liquid (cm/sec)
: Henry’ s law constant (g-mole/cm’. atm)
: constant in equation (7)

: liquid film mass transfer coefficient (g-mole/

o’ sec. (g-mole/em”))

transfer coeffi-
cient (g-mole/cm”® sec. (g-mole/em”))

KLz . over-all liquid phase mass transfer
coefficient at t°C and 207C, respectively (g —

mole/cm’) )

. constant in equation(7)

. average molecular weight in the liquid phase

(g/g-mole)

: constant in equation (7)
> rate of mass transfer (g-mole/sec)

: radius of wetted wall rod contaning liquid

film thickness (cm)

film Reynolds number (4V, 0./ 7D g)

liquid Schmidt number (x./DypL)

liquid Sherwood number (K .D pm M /D o)

. temperature (C)

. molal volume of oxygen at normal boiling

point (cm’/g-mole)

. volumetric flow rate of water (cm’/sec)

: height of rod(cm)

£1.
Om
A
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10.
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12.

203

Greek letters

density of liquid feedig/cm®)
> molar density of liquid phase (g-mole/cm®)
- viscosity of liquid feed(g/cm. sec. )
Subscripts
. film
: liquid
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