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Abstract— When aqueous solutions obtained from the production of n-propanol and iso-propanol are distilled,
azeotropes are formed at the concentrations of 72 wt% and 88 wt% respectively. So it is important to predict the gas
holdup in an aqueous solution with gas-liquid contact for the effective separation by the azeotropic distillation. In this
study, the gas holdup of the solution was measured at the different concentration and temperature to investigate the ef-
fect of variable physical and temperature to investigate the effect of variable physical properties such as viscosity and
surface tension along with different patterns of distribution plate and different gas velocity.

From the experimental result, a correlation between the gas holdup and surface tension and viscosity of aqueous
solution, gas velocity, and pattern of distribution plate was found as follows;
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Fig. 1. Shematic diagram of experimental ap-
paratus.
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Fig. 2. The relation between viscosity and con-

tent of nPrOH-H,0 and iso-PrOH-H,0

mixtures.
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Fig. 3. The relation between surface tension and
content for n-PrOH-H,0 and iso-PrOH-H,0
mixtures.
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Fig. 4. The relation between specific gravity and
content for n-PrOH and iso-PrOH-H,0
mixtures.
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Fig. 5. Gas holdup for n-PrOH-H,0 and iso-PrOH-
H,0 mixtures at different gas velocities (at
25°C).
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Fig. 6. Relation between gas holdup and gas
velocities for n-PrOH-H,0 and iso-PrOH-
H,0 mixtures at different temperatures.
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Fig. 7. Relation between gas holdup and surface
tension for n-PrOH-H,0 and iso-PrOH-H,0
mixtures at different gas velocities.
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Table 1. Constant K and n of equation (4),

line solution K corre.la'tmn
coefficient
a n-PrOH(100-20%) 0.373 1.841 0.943
b 150-PrOH(100%) 0.435 1.645 0.998
¢ 1s0-PrOH(30-20%)  0.361 1.998 0.965
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NOMENCLATURE

. content of solution (wt %)

Capillary number (-)

(3

. Diameter of column (cm)
. gravitational acceleration (cm/sec?)
: intercept of nondimentional epuation by ex-

perimental data (-)

:column length (cm)
V! A height of gas (cm)
. V/A height of liquid (cm)

hole number

. slope of nondimentional equation by ex-

perimental data (-)

DUy 2. Reynolds number of gas (-)

He

. gas velocity (cm/sec)
. liquid velocity (cm/sec)

hole diameter (cmy)
ratio of hole area of distributor (-)

: viscosity of solution (c.p.)

: viscosity of gas (c.p.)

: specific gravity of solution (-)

. density of gas (g/cm)

. surface tension of liquid (dyne/cm)
. average gas holdup (-)

207

g

? (% e) (%' x10'°: Nondimentional equation
by experimental data (~)
% . differential ratio of surface tension with respect
’ to concentration (dyne/cm. wt%)
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