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Abstract

‘Mass transfer characteristics were investigated in a counter-current bubble column packed with
«ylindrical screen rings and correlated with the axial dispersion coefficient ;measured by an impulse
response technique. Absorption of CO; by water in the column was used for this investigation.

“The volumetric coefficient of liquid phase mass transfer was found to increase with increasing
ssuperficial gas velocity and axial dispersion coeflicient of liquid. The relationship could be expressed

by the following correlation:

K1a=0.036 V%7 D2.22 '
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a interfacial area per unit volume, cm?/cm?®
C solute concentration in liquid phase, g
moles/cm?

C, equilibrium concentration corresponding to

HWAHAK KONGHAK Vol. 15, No. 4, August 1977



246 FRHA - BUEIK

gas phase concentration, g moles/cm®

D axial dispersion coefficient, cm?/sec

G, gas flow rate, g mole/(hr) (cm?

H Henry constant. (atm) (cm®) /g moles

Kra volumetric coefficient of over-all liquid-
side mass transfer; g mole/(hr) (em3) (unit
over-all C)

L length of column, cm

L, liquid flow rate, g moles/(hr) (cm?)

N4 absorption rate, g moles/(hr) (cm?)

U; interstitial velocity, cm/sec

Vi, V, superficial liquid and gas velocity, cm
/sec

z length, em

2z X/L, column height in dimensionless form

pn molar density of liquid, g mole/cm?

€, gas holdup

0> normalized variance

P, Peclet number, LU,;/D

S, Stanton number, K;al/U;
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Table A. Experimental data.
l
Vg i V] e ‘ 0“‘Z D LL(Z
1. 259 0.174 0. 0900 0.324 5.70 1.72
1. 259 0.378 0. 0880 0. 267 8.58 3.62
1. 259 0. 594 0. 0882 0.184 .85 5.93
1. 259 0. 819 0. 6882 0.158 11. 39 9.76
1. 259 1. 057 0. 0900 0.139 12.68 10.21
1. 259 1. 308 0. 0878 0.122 13.63 15.56
2.097 0.174 0.1240 0. 330 6. 01 3.54
2.097 0. 378 0.1249 0. 246 9.11 7.33
2.097 0. 594 0.1247 0.214 12. 10 12.07
2.097 0. 819 0. 1267 0. 168 12.72 17. 86
2.097 1. 057 0.1271 0. 144 13.88 21.68
2. 097 1. 308 0.1273 0.126 14.90 28. 56
2.988 0.174 0.1631 0. 326 6.12 4.82
2. 988 0. 378 0.1542 0. 245 9. 39 10. 43
2.988 0. 594 0. 1549 0.185 10. 60 17. 89
2.988 0. 819 0. 1547 0. 166 13.13 23.41
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Ve V; &g a2 D K;a

2.088 1. 057 0. 1545 0. 147 14. 58 28.71
2.988 1. 308 0. 1547 0.130 15. 80 ! 37.77
4.008 0.174 0.1793 0.345 : 6.78 | 6. 29
4. 008 0. 378 0. 1829 {. 258 I 10. 32 14.10
4. 008 0.59%4 0. 1825 0.198 11. 89 24.76
4. 008 0. 819 0. 1847 0. 179 14. 60 31.90
4. 008 1. 057 0. 1838 0. 156 16.17 40.17
4.008 1. 308 0. 1849 0.142 . 18.09 50. 52
4.715 0.174 0. 2020 0.353 7.21 8.47
4.715 0.378 0. 2033 0. 267 11.04 18. 99
4.715 0. 594 0. 2020 0. 217 13.47 30.53
4.715 0.819 0. 2051 0. 190 | 16.02 ! 39. 96
4.715 1. 057 0. 2038 0. 164 17.48 48.39
4.715 1. 308 0.2038 0- 144 18.78 62. 95




