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A Study on Gas Transfer of Viscous Aqueous
Solutions in a Bubble Column

F g7 88
I1-Gon Choi*Sang-Yeul Kim

ABSTRACT

The gas holdup and volumeteric liquid phase mass transfer coefficient with the variation of the
concentration of CMC aqueous solution, gas velocity, diameter and area of the draught tube were
investigated.

As the results of the experiments, the gas holdup and volumetric liquid phase mass transfer coefficient
decreased with decreasing the concentration of CMC aqueous solution, increased with increasing the gas

velocity and increased with increasing the circulated area ratio of the draught tube.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Properties of liquids used at 25°C

) Conc I3 4 D x10° K
Solution . N " n
wi% g/em” | dvne/em | cm®/sec | dvne sec”/em®
deionized .
- 0.9971 | 7L96 2.60 - -
water
0.05 0.9971 | 7L37 2.60 0.013 0.998
0.15 0.978 | 71.05 2.60 0.028 0.893
CMC 0.30 0.9982 § 70.49 2.60 0.075 0.809
0.30 0.9988 | 69.26 2.60 0.083 0.716
0.70 1.0004 | 66.43 2.60 0.091 0.661
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Fig. 2 Effect of gas velocity on gas holdup
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Fig. 3 Effect of gas velocity on liquid phase mass
transfer coefficient
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Fig. 5 Effect of different cMC aques solution on liquid
phase mass transfer coefficient
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Fig. 7 Effect of column and draught tube area ratio on
liquid phase mass transfer coefficient
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Fig. 8 Relation between experimental and calculated
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Fig. 9 Relation between experimental and calculated
liquid phase mass transfer coefficient
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7l & 2 8

A, : cross-sectional area of draught tube(cm®)
Ao : cross-sectional area of draught tube
outside in column (cm®)

A, :cross-sectional area ratio of draught tube
and draught tube outside in column (—)

By - bond number(gDi?P /o) (—)
(mol/m?)
)

3)

C  !intergration of oxygen
Ca : capiral number(Um/ o) (=
Co :initial concentration of oxygen (mol/m
C* :saturated concentration of oxygen
(mol/m®)
Dy . dimeter of distribution plate (cm)
Dr : diffusivity of dissolved gas {cm?/sec)
Dr ! inner diameter of column (cm)
He :level of aerated liquid during operation
(cm)
Hy : clear-liquid height {cm)

Ki. . volumetric liquid-phase mass transfer
coefficient based on aerated liquid

volume (1/sec)
m . K multiplied(Ug=50) exp" (=)
Reg : Reynolds number of gas

(D1Ug P/ #) (=)
t time (sec)

Ug :gas velocity based on cross section
of empty column and based on average
{cm/sec)
(cm®)

static pressure in column
Vi volume of draught tube
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M, :viscosity of gas (g/cm. sec)

€, ' average gas holdup (=)

6 liquid surface tension {(dyne/cm)

£, liquid density {g/cm®)
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