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Abstract

This investigation has been carried out to obtain fundamental informations of the dynamic and transport
properties related to the design of a gas-liquid two-phase bubble column.

According to the experimental results overall volumetric absorption ccefficient, K¢., increased with decerasing
submergence-diameter ratio in the stagnant liquid layer. Absorption efficiency was improved as geometrical

parameters such as the number of holes on the perforated distributor was increased and/or the hole diameter
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was decreased.

In the present investigation, the liquid phase resistance to mass transfer was proved dominant and it was

suggested that a gas chamber be adequately installed below the perforated distributor to minimize the axial

forced circulation of liquid.

These experimental results may be utilized for the distributor and column design and may also provide a

basis for a further investigation of dynamic phenomena of mass and heat transfer in scale up with or without

chemical reaction involved.
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a ; Interfacial area, m?/m?
D ; Column diameter, inch or cm
Dg ; Diffusion coefficient in gas phase, m®/hr

dp ; Hole diameter of the distributor, mm

Go ;Mass flow rate in solute free basis, kg-mole
air/hr

Gom ; Mass velocity in solute free basis, kg-mol air/m?
hr

g ; Gravitational acceleration, m/sec?

H ; Henry’s constant, m? atm/kg-mole

h, ; Areated liquid height, cm

k. ; Clear liquid height, cm

K,a ; Overall volumetric absorption ccefficient, kg
mole SO,/m?® hr. atm.

k, ; Gas-side mass transfer coefficient, kg-mole/m? hr
atm

k; ; Liquid-side absorption coefficient, m/hr

L/D ; Submergence-diameter ratio, dimensionless

n  ; Number of holes in the distubutor

Pgsp, ; Partial pressure of SO, in the column, atm

P, ; Total pressure, atm

(P.ir) 1m 3 Logarithmic mean pressure of inert gas pres-
sure, atm

Q ; Overflowed liquid quantity, m®

R ; Gas constant, atm. cc/°K, g-mole

S ; Cross-sectional area of column, m?

T ; Temperature, °K

t ; Time, min

Ug ; Superficial gas velocity, cm/sec

Ug ; Average rising velocity, cm/sec

V, ; Volume of liquid in the column, m?

V, ; Volumetric gas flow rate at 25°C and 1 atm,
m?/hr

X : SO, concentration in liquid, kg/m?

Y, ; SO, concentration in gas phase in solute free
basis, kg SO./kg air

0z 3 Density of gas, kg/m?

HWAHAK KONGHAK Vol. 12, No. §, December 1974



344

; Density of liquid, kg/m?®

; Surface tension, dyne/cm

; Gas-holdup, dimensionless

; Geometric ratio of circumference to diameter of
circle, 3.14

; Average bubble diameter, mm
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