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Research on separation mechanism of liquid-solid
fluidized bed separator
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Abstract ; Separation mechanism of liquid-solid fluidized bed separator (LSFBS) was studied by using
theoretical analysis and experimental researches. Characteristics of autogenous medium fluidized bed in
LSFBS were analyzed and the influence of autogenous medium size on the separation performance of LS-
FBS was studied , taking quartz particles of various sizes as autogenous medium. According to the separa-
tion results,a better segregation could be achieved by using finer autogenous medium. Particularly, the
optimum of E value of 0. 15~0. 2 mm quartz was 0. 053 while that of 0. 25~0. 45 mm quartz increased
to 0. 095. Finally, the influence of size distribution of feed and operating conditions on the separation ef-
ficiency was analyzed. Reducing feed size range and enlarging lower-size limit of feed could improve the

device performance. Under a certain bed pressure,a smaller upward current velocity could generate a

Y75 HHA:2018-03-18

BELWE : [HER QKRS (51574252)

YEF BN MG (1987— ) 3 IARHEST A M, FEN R AR A B 45 T 205 T1E, Tel: 18813151339,
E-mail ; mingyang_sun@ yahoo.com

BIEEE B RE(962— ), ITHHM A, B, EEMET I T L. T8 554 10 %0E 5P T, Tel. 18611083652,

E-mail ; wlb@ cumtb.edu.cn



180

o ®

¥

VA
5

i

4L

higher solid volume fraction and bed effective density. A smaller upward current velocity could also de-

crease the influence of size and shape on the movement of particles. All of these changes could induce a

better separation performance for LSFBS.

Key words: liquid-solid fluidized bed ; autogenous medium ; hindered settling ; separation mechanism;

particles’ motion equation
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Tab.1 Classification of mineral particles of 0. 10~2. 00 mm by using Geldart method
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Fig. 1 Schematic of separation process in LSFBS
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Fig. 2 Comparison of particles Reynolds number between hindered and free settling
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Fig. 3

Influence of density difference between two particles, medium density and flow regime on equal settling factor
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Fig. 4 Experiment system for liquid-solid fluidization
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Tab.2 Float-and-sink analysis of the three coal samples
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Fig.5 Segregation behavior of feed particles in
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