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Abstract

An industrial-scale internal loop airlift reactor is used to remove volatile gas from high-viscosity molten sulfur. The effects
of the superficial gas velocity and reactor height on the hydrodynamic characteristics were studied. The gas holdup, average
bubble diameter, and liquid circulation velocity in the reactor under different conditions were analyzed using computational
fluid dynamics simulation. The superficial gas velocity was varied from 0.0056 m/s to 0.05 m/s at a constant reactor height of
15 m. The total reactor height was varied from 5 m to 25 m at a superficial gas velocity of 0.0389 m/s.Based on the correlation
between the gas holdup and liquid circulation velocity proposed by Chisti (1988), an optimized correlation between the gas
holdup and liquid circulation velocity was developed by considering the influence of the bubble diameter. The results obtained

using the proposed correlation were compared with those obtained using the Chisti correlation and simulation.
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Average bubble diameter at cross section (m)

Average bubble diameter at cross section (m)

0.022

0.020

0.018

0.016

0.014

0.012

0.010

0.022

0.020

0.018

0.016

0.014

0.012

0.010

—a—U_ =0.0056 m/s
—o—U_ =0.0222 m/s
—4—U_ =0.0333 m/s
—v U, =0.0389 m/s
—¢— U, =0.05m/s

0.0 0.2 0.4 0.6 0.8 1.0
h/H

0.0 0.2 0.4 0.6 0.8 1.0




Turbulence eddy dissipation (m’/s’)

0.13
0.12
0.11
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01
0.00

—a—H=5m
——H=10m

0.0

0.2

0.4

10

h/H

0.6

0.8

1.0




