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0000 OO0 Airsparging alters at least three aspects of fluidized bed operation. First, the presence of the
gas phase reduces the liquid hold-up (8), which decreases the liquid detention time and increases the water’s
interstitial velocity. Second, these effects of the gas phase modify how the solid carriers are expanded in response to
the upward water flow. Although the response is complicated, bed aeration generally causes a decrease in the FBE
for the same Q/Acs. Chang and Rittmann (1994) and Yu and Rittman (1997) discuss these interacting factors.
Third, the input of the energy from aeration increases the bed turbulence, which can result in a significant increase
in the biofilm detachment rate. Since aerobic heterotrophic systems have high biomass yields and growth potential
(i.e., Smin iS very low), the added detachment rate is not necessarily an impediment in terms of BOD removal and
process stability, although effluent suspended solids may be increased. Fluidized beds offer reduced volumes, due
to their high specific surface area. Liquid detention times can be as low as a few minutes. The size advantage of flu-
idized beds generally is limited by the ability to transfer oxygen to the water and the biofilm. Thus, surface loads for
fluidized beds may be somewhat lower than for the other biofilm systems. As a consequence, volumetric loads
probably cannot be increased in direct proportion to the increase in specific surface area. However, the short liquid
detention times of fluidized beds are particularly advantageous for aerobic treatment of low concentrations of
contaminants, for which the oxygen demand is relatively low. One operating problem that arises in some situations
is bed stratification, which usually arises when the carrier particles are not sufficiently uniform in size. The smaller
particles accumulate near the top and also experience a lower biofilm-detachment rate. Over time, these smaller
particles accumulate more biofilm than do the larger particles, making them less dense, which increases their degree
of fluidization. The problem is that the continued expansion of the stratified bed leads ultimately to entrainment of
the carrier particle's in the effluent and recycle flows.Using a highly uniform medium most effectively prevents bed
stratification. Other control measures include designing a conical section at the top of the reactor to allow light
particles to settle] installing a mechanical shear device, such as a propeller mixer, to detach the excess biofilm from
the small particlesC] or withdrawing carriers from the top of the bed for cleaning.
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