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Theoretical and Experimental Studies on Fluidized
Catalytic Reactors

H. KoBavasur T. CuHiBa

Abstract

This paper describes a theoretical and experimental study on gas-solid fluidized beds
as a chemical reactor.

A new theoretical model, a generalized two-phase model, was constructed for the esti-
mation of the degree of chemical conversion in a first-order reaction. The parameters,
involved in the model were correlated to the bubble characteristics and operational factors
such as the activity of catalyst, the height of bed, the velocity of reactant gas, etc., accord-
ing to the results obtained from the measurements of the bubble behaviour, gas mixing,
gas concentration profiles, and chemical reaction rates in the fluidized beds.

Good agreements were obtained between the calculated values from the model and
the experimental values obtained by the authors and other workers over a wide range of

operational conditions.
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W BE EA T Ty A ORI BRI L TREEARR EFHE L CHETE L 2 L3R
THOE RIS,
Table 3 The values of Cu(1)/Cy at low bed height
(Imy=9.6 cm)

ks i Ca(1)/Cy cale. Cr(1)/Cy exp.
{1/sec) {cm/sec) (=) (—)
0.2 5 0.72 0.71
10 0.84 0.83
15 0.89 0.88
20 0.91 0.91
0.6 5 0.47 0.45
10 0.63 0.63
15 0.72 0.72
20 0.78 0.77
1.0 5 0.34 0.35
10 0.51 0.52
15 0.61 0.60
20 0.68 0.67
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Cr=0C+(1—0) Cg (10)
THbH, —F, BHATHE Ly 2A0FEREL C.Q) &35 &
Cr(1) = vCp+(1—v) Ce (11)
THHNb, WAL
Cp = {(1-0) Ca(1) = (L —0v) Ca}/(>—4) (12)
Cr = {Ch — 6C.(1)}/(v—0) (13)
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Mr = KpdLiju,
= (Sttms/ Dy} 0 Lslug (15)
SAEAMEBESHEESOHEE . Davidson & %\ ik Murray O L v, Fig. 18 iwxR
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Fig. 19. Estimation of a
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Fig. 20. Estimation of mean gas concentration at reactor exit
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Fig. 21. Estimation of chemical conversion
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