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FLUIDIZATION BEHAVIOR OF COHESIVE FINE POWDERS

Takami KAI, Kazuhiro IMOTO
and Takeshige TAKAHASHI

The powders used in a fluidized bed have been classified into four groups by Geldart. The group
C powder is adhesive, and it is difficult to establish good fluidization. The fluidization of the C pow-
der has been recently studied as the fluidized beds are applied in various fields of industry. In the
present study, the fluidization quality of the C powder was investigated. The powders used in the ex-
periments were alumina, aluminum hydrate and sodium carbonate, and the average diameter of them
was below 15 um. It was found from the relationship between gas velocity and fluidization behavior
that the fluidization quality of the C powder was strongly influenced by the bulk density of powder.
Low density powder tended to agglomerate, and high density powder tended to cause gas channeling. It
is known that the maximum extent of the expansion of the emulsion phase increases with decreasing
particle diameter for the A powder. However, the expansion ratio decreased when the characteristic
of the C powder was dominant. The boundary between the group C and A powders was estimated from

the maximum point of the bed expansion.
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Jd g (p,—p) /=40 (4)

FHRES
d, =Harmonic diameter of particle [m]
g = Accereration due to gravity [ms™3
L; =Height of fluidized bed [m]

L., =Bed height at minimum bubbling velocity [m]
L.¢ =DBed height at minimum fluidization velocity
[m]
L, =Height of defluidized zone [m]
@ max = Limb/Limg [—]
e mp =DBed voidage at minimum bubbling velocity [—]
e mp =DBed voidage at minimum fluidization velocity

=]

#  =Viscosity of fluidizing gas [Pa s]
£ =Density of fluidizing gas kg m™3
£, =Bulk density of bed [kg m 3
P, =Apparent density of particle kg m™3
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