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Fig. 1 Experimental set of bubble column
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Fig. 2 Illustration of the fitting treatment on bubble diameter
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Table 1  Specification of different types of Pall rings

Types ®xH/mm® a/(m*m’) /%
D10 10x10 482 91.6
D16 16x16 342 92.8
D25 25x25 206 93.4
D38 38%38 137 94.4
D50 50%50 107 94.9
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Fig.3 Variation of Sauter mean diameter against gas velocities

with using of different types of Pall rings
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Fig. 4 Calculated Sauter mean diameter compared to experimental
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Table 2 Bubble size normal distribution characteristics with using of different types of Pall rings

Types Mean value Standard deviation Determining coefficient Peak height Frequency distribution function
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Fig. 6 Variation of bubble size distribution against gas velocity
with using of @25 Pall ring
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Fig. 7 Variation of gas holdup over gas velocity with using of
different types of Pall rings
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Fig. 8 Fitting curve of average gas holdup with using of @25 Pall ring
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Hydrodynamics of Bubble Column Reactor with
Pall Ring as Internal Component

ZHANG Yuanfei, YAN Yugiang, ZONG Yuan, CAO Fahai
(School of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Bubble column reactor is widely used in oxidation, hydrogenation, chlorination, etc., due to its simple
structure, convenient operation, no moving parts, and good heat and mass transfer performance. However, the
conventional bubble column reactors are currently difficult to meet the production requirements. The reinforcement of
gas-liquid contact of bubble column reactor has been a new direction in the research of bubble column reactor. Some
researches show that the packing set in bubble column reactor can reinforce the gas-liquid contact and thus improve the
reaction rate. However, the hydrodynamics performance of packing set bubble column reactor and the influences of the
structural parameter on its performances have not yet been explored. In this study, metal Pall rings were used as the
internal component to investigate the gas-liquid contact condition in the bubble column reactor. The average gas holdup
was measured by volume expansion method and the bubble size and bubble size distribution upon using different types
of Pall rings were studied by high-speed camera technology. The results showed that @25 Pall ring had the best bubble
cutting ability, by which the bubble size distribution is confined within 3.00—6.00 mm. The Sauter mean diameter of
bubbles increased with gas velocity and levelled off at high gas velocities. The average gas holdup of the bubble
column reactor increased with the gas velocity, and the smaller the Pall ring size is, the larger the gas holdup can be
achieved. The experimental data was used for nonlinear regression and the correlation of the gas holdup. Sauter mean
diameter and gas-liquid specific surface area were obtained within the experimental gas velocity range. The calculated
values agreed well with the experimental results.

Key words: Pall ring; Sauter mean diameter; gas holdup; specific surface area; high-speed camera technology
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