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Abstract—Continuous segregation of particles with size distribution was studied in a particle withdrawal boot at-
tached to the bottom of a fluidized bed which was installed to simulate the particle dynamics in a particle growing reac-
tor. In order to withdraw continuously and preferentially large particles in steady state from the main fluidized bed the
boot was mildly fluidized between the incipient fluidization velocities of the largest and smallest size fractions. It was
observed that a high degree of segregation can be achieved in the limited range of the fluidization condition at the boot
as well as of the particle size and distribution mode at the main fluidized bed. In the acceptable operation range the se-
gregation efficiency of large particles could fairly well be related to those operational parameters for a given boot gec-
metry, and the empirical relationship proposed in this study were in good agreement with experimental observations.
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Fig. 1. Schematic diagram of experimental appa-
ratus.
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Fig. 2. Particle size distributions of samples.
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Table 1. Degree of segregation(D,/D,) of samples with the same average particle size(D, =407 .m).

Sample Cut oDy Di/D,
No. U/Umys=0.636 0.764 0.954 1.082 1.175
1 12 0.466 1.248 1.328 1.497 1.578 -
2 12 0.403 - 1.302 1.470 1.530 1.369
3 12 0.326 1.142 1.245 1.278 1.231 -
7 9 0.366 1.227 1.329 1.476 1.541 —
8 8 0.302 1.160 1.237 1.341 - -

Table 2. Degree of segregation of samples with the same mode of particle size distribution (o/ I_). =0.363).

Sample-4 Sample-5 Sample-6
Q(cc/sec) — p—

UlUmy D/ D, U/Umy Di/Dy U/Umy DD,
167 - — 0.756 1.222 1.069 1.349
200 0.641 1.176 0.907 1.351 1.282 1.431
250 0.801 1.273 1.134 1.430 1.603 1.337
283 0.908 1.322 1.170 1.254 - -
317 1.015 1.407 — — - —

Dy(um) 444.6 373.9 314.4
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NOMENCLATURE

D; Average diameter of silicon particles of i-th

N cut (um)

D, Mean diameter of product silicon particles

. {em)

D, Mean diameter of silicon particles within
main fluidized bed (um)

g Acceleration of gravity = 980 cm/sec?

Q Gas flow rate (cc/sec)

u Superficial gas velocity at segregation boot
(cm/sec)

U, Superficial gas velocity at main fluidized
bed (cm/sec)

U Superficial gas velocity at minimum fluidi-
zation condition (cm/sec)

w;, w, © Weight fraction at product particles and

main fluidized bed

Greek Letters

€ : Void fraction at U,

“ : Viscosity of gas (g/cm-sec)

p : Densny of solid particles(p,) and gas(p,) (g
cm’ )

g : Root-mean-square of standard deviation
(em)

¢ : Sphericity of particles
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