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Abstract — As a basic research of developing two-interconnected fluidized beds system for selective solid circulation,
a solid separator was developed to separate fine and coarse particles by means of particle size difference with particle
size separation system equipped with metal screen. The effects of gas velocity, height of solid separator, and separation
area on the solid separation rate were investigated as well. The solid separation rate increased as the gas velocity, height
of solid separator, and separation area increased. As the gas velocity and height of the solid separator increased, the vari-
ation of the solid separation rate was consistent with that of bubble size. Consequently, coarse(212~300 um) and
fine(63~106 um) particles were separated using the solid separator and the solid separation rate was ranged from 4.4 to
127 g/min. We also proposed two interconnenced fluidized beds system for sorption enhanced water-gas shift process
equipped with the developed solid separator.
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Fig. 1. Schematic of solid separation test apparatus.
1. Pelnum 4. Separator supporter
2. Fluidized bed 5. Differential pressure transducer
3. Solid separator
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Fig. 2. Detail view of solid separator.
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Table 1. Summary of experimental conditions and variables (solid
separation test)

Item Values

Solids (glass beads) Fine (63~106 um) + Coarse (212~300 um)
Mixing ratio of fine to coarse 1

Static bed height [m] 0.5

Minimum fluidization velocity [m/s] 0.015

Gas velocity [m/s] 0.030(2U,,), 0.045(3U,,), 0.060(4U,,)
0.125,0.225, 0.325

0.0056, 0.0102

Height of solid sampler* [m]
Separation area [m’]

*Height of section D bottom from the gas distributor
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Fig. 3. Sampled solid mass versus sampling time (A=0.0102 m?).
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Fig. 4. Schematic of segregation test apparatus.
1. Pelnum 4. Solid hopper
2. Fluidized bed 5. Solid intake hole
3. Solid sampler
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Table 2. Summary of experimental conditions and variables (segrega-

tion test)
Item Values
Solids (glass beads) Fine (63~106 pm) + Coarse (212~300 pm)
Mixing ratio of fine to coarse 1,2,3
Static bed height [m] 0.6
Gas velocity [m/s] 0.030, 0.045, 0.060
Diameter of solid intake hole [mm] 2

Height of solid intake hole [m] 0.1,0.2,0.3,0.4,0.5
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Fig. 9. Conceptual layout of sorption enhanced water-gas shift process
equipped with solid seperator.
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A :area of wire mesh on the solid separator [m?]

T

: height of section D bottom from the gas distributor [m]
U : gas velocity [m/s]
U, : minimum fluidization velocity [m/s]
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