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Fig.1 Schematic diagram of separator
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Fig.2 Basic structure of separator
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Table 1 Particle diameter distribution of talcum powder
Particle diameter (um) 2 252 317 4 504 635 8 101 127 16 202 254 32 403

Cumulative weight (%) 0.111 229 515 8.83 1345 1942 269 36.69 4842 6211 77.39 91.67 97.67 99.68
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Fig.4 Separators with different baffles
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Fig.8 Effect of baffle on separation efficiency
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Fig.7 Schematic diagram of separators with different slot widths

(b) Different slot widths
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Fig.9 Effect of baffle on pressure drop
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Fig.11 Effect of diameter of center pipe on pressure drop
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Fig.12 Effect of diameter of center pipe on separation efficiency
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Structural Optimization of a Novel Gas—Solid Separator
Incorporating Inertial and Centrifugal Separation

LIU Xian-cheng, LU Chun-xi, SHI Ming-xian

[State Key Laboratory of Heavy Oil, China University of Petroleum (Beijing), Beijing 102249, China]

Abstract: As the feed stuffs of fluid catalytic cracking (FCC) become increasingly heavier, a new regeneration technology combining
post coke-burning riser and conventional turbulent bed regenerator has been developed in this study. One of the key components of this
technology is the gas—solid separator located at the outlet of the riser regenerator, having the advantages such as simple structure, high
separation efficiency, low pressure drop and flexible operation. To meet these requirements a novel gas—solid separator incorporating
inertial and centrifugal separation was investigated in detail. Talcum powder was employed as solid medium. Separation efficiency and
pressure drop were experimentally tested in nine separator configurations under the same gas velocity and particle concentration at the
separator inlet. The results show that a reasonable scheme is as follows: no baffle to block the solid circulation, no hem at the slots to
obstruct gas entering the centre pipe, and dimensionless radius of centre pipe between 0.50 and 0.55.

Key words: gas—solid separator; separation efficiency; pressure drop



