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Particle flow behavior and restriction in back-mixing
region of riser-fluidized bed coupled reactor

WANG Dewu , LU Chunxi
(State Key Laboratory of Heavy Oil Processing » China University of Petroleum , Beijing 102249, China)

Abstract; A large-scale cold model experimental setup of a riser-fluidized bed coupled reactor was
established according to olefin reduction technology with auxiliary reactor for FCC naphtha upgrading. The
particle flow behavior in the outlet region of the riser section was experimentally investigated in the
setup. Furthermore, the restriction index R;, the ratio between real and theoretical averaged cross-sectional
solid holdups in the particle back-mixing region section, was defined to quantitatively show the restriction
effect of the riser outlet distributor and upper fluidized bed on the particle flow behavior in this region. The
experimental results showed that, compared with the conventional riser, there existed a particle back-
mixing region in the riser outlet of the coupled reactor. The length of the particle back-mixing region was
related to the superficial gas velocity, solids flux and the solids bed level in the upper fluidized bed. The
maximum local solids holdup in the particle back-mixing region close to the riser outlet appeared at the
non-dimensional radial position §=0. 7 at a lower superficial gas velocity and a higher solids flux. This was
because an inverted taper gas-solid distributor was mounted at the riser outlet. The restriction index tended to
increase with the axial position increasingly close to the riser outlet. At the same time, the restriction effect of the

gas-solid distributor and upper fluidized bed on the gas-solid flow behavior was also gradually enhanced.
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Table 1 Properties of FCC equilibrium catalyst particles

Bulk density Repose angle
/kg e m? /()

Mean diameter  Particle density

/pm /kgem?

60 1500 929 31.3
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Fig. 1 Schematic diagram of experimental unit
1—air blower; 2—surging tank; 3—air flowmeter;

4—pre-lift zone; 5—riser; 6, 9— butterfly valve; 7—measuring tank;

8—particle returning pipe; 10—distributor; 11—fluidized bed;

12—cyclone separator; 13—dipleg; 14—storage tank
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Fig. 2 Schematic diagram of lotus-shaped distributor
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