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Effect of The Volume Reduction Rate of Emulsion-phase Gas on The
Fluidization Quality of Fluidized Catalyst Beds

Kei-ich TORIYAMA, Takami KAI and Takeshige TAKAHASHI

The fluidization quality severely decreased when the reaction involving a decrease in the gas
volume was carried out in a fluidized catalyst bed. In the present study, we carried out the
hydrogenation of carbon dioxide in a transparent column to observe the bed behavior. We used
relatively large particles as fluidized catalysts. The emulsion phase of the fluidized bed with these
particles does not expand when we found that the fluidization quality decreased with increasing
reaction rate and finally the defluidization occurred even when the relatively large particles were
used as the catalysts. We studied the effects of the reduction rate of gas volume on the fluidization
behavior. The criterion for the stable operation could be successfully given by the reduction rate
of gas volume due to reactions. This criterion is useful to determine the operating conditions to

establish good fluidization
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Fig.2 The particle agglomerate lifted up through the column.
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Fig. 3 Pressure fluctuation when the bed was fluidized.
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Fig. 5 Effect of reaction temperature on
gas volume contraction rate.
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Fig.6 Effect of reaction on the emulsion phase
voidage measured by Bed collapse method.
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Fig.7 Evaluation of fluidization quality. We
used n and -1, to draw the fluidity map.
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Fig. 8 Effect of gas velocity on fluidization quality.
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Nomenclature
k apparent reaction rate constant [s™]
L, equivalent height of emulsion phase [m]
L, height of settled bed [m]
-rc gas volume contraction rate s

time [s]
Us superficial gas velocity at inlet of reactor [m s
X4 conversion of carbon dioxide [-]
a molar ratio of H, to CO, in feed gas [-]
AP pressure drop [kPa]
& =n1[]
n ratio of gas volume at x,=1 to at x, =0 [-]
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