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Behavior of chitosan gel beads in a fluidized bed reactor
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Abstract

Chitosan as natural and biodegradable biopolymer has attracted considerable attentions
because of its commercial applications in many different industrial fields and the reports
mainly have focused on the cell immobilization subject. Hydrodynamic properties of solid
particles in a liquid suspension are important in design and control of the reactor. The aim of
the present work was to study hydrodynamic behavior of chitosan beads in a liquid-solid
fluidized bed reactor (FBR). With considering the relationships between the three forces of
gravity, buoyancy and drag acting on moveable particles in liquid phase, terminal settling
velocity (Uis) and drag coefficient (Cps) as usual fluidization data were calculated for
chitosan gel beads using appropriate mathematical expressions (i.e. bulk density of fluidized
suspension affects particles buoyancy). Further experiments were performed to quantitatively
determine the dependency of superficial liquid velocity on bed expansion (a measure of
fluidized bed porosity). The minimum fluidization velocity (Ung, as a measure of fluidization
onset and the particles being fluidized) also was measured and data prediction was confirmed
using Ergun equation in which, Reynolds number for start of the fluidization has been
defined in relation to Archimedes number, indicative of fluidized bed characteristics.
Additionally, the results of U;s were discussed in terms of operative friction force (particle-
particle, particle-wall).
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