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Fig.1 Experimental set-up
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Fig.2 g vs. Ug plot for different systems
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Gas Holdup in a Bubble Column at Elevated Temperature with Organic Liquid Solutions

HUANG Juan, DAI Gan-ce

(State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Gas holdup (&) was studied in a bubble column operated at elevated temperature. The column is 300 mm in diameter and 1.2
m in height, and the distributor has four nozzles with large diameter. The adjusted mixture of acetic acid (the solvent of the reaction) and
p-, m-, o-xylene (homologous compound mixture of the reactant) was employed as the liquid phase, considering the oxidation of
p-xylene. The experiments were conducted systematically to investigate the influences of superficial gas velocity (Ug), temperature,
composition of the organic solutions on &,. The research ranges of superficial gas velocity and temperature were 0.009~0.224 m/s and
11~99°C respectively. The effect of superficial gas velocity was summed up by &-Uy', the value of n varied with temperature, that is,
n=0.6 at ambient temperature, n=0.4~0.5 at elevated temperature and 0.2 at the nearing boiling point. There was a transition point at &—T
curve, so the effect of temperature on & can be classified into two stages, one far from the boiling point and another near to the boiling
point. & was nearly a constant at the first stage and increased significantly at the second. The critical temperature was varied with the
superficial gas velocity, it was 90°C in the range of 0.009~0.045 m/s and 70°C from 0.072 to 0.18 m/s. As to the effect of the
composition of organic liquid solutions, & increased at first, and decreased when the mass concentration of acetic acid was higher than
80% in tap water—acetic acid system, &, in the acetic acid—xylene solution was lower than that of the water—acetic acid, while solutions
had the same acetic acid content, & in partly soluble water—acetic acid—xylene system was lower than that of the completely soluble
system. A gas holdup correlation implicating the effects of various factors was given.

Key words: elevated temperature bubble column; gas holdup; far from the boiling point; near to the boiling point; organic liquid solutions



