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Abstract

A mathematical model for organic removal efficiency was investigated in a fluidized bed
biofilm reactor by changing the feed flow rate, the residence time and the recycle flow
rate.

In batch experiment, organic removal could be assumed as first order and an intrinsic
first order rate constant(kl) was found 64 x 10® cm’/mg-sec at influent COD range of
3040 - 6620 mg/L.

In continuous experiment, at the condition of the influent COD, 3040 mg/L, the superfi-
cial upflow velocity, 0.47 cm/sec, the biofilm thickness 336 um and the biofilm dry density
0.091 g/mL, the calculated COD removal efficiency from the mathematical model gave 60
% which was very close to the observed value of 66 %.

As the feed flow rate was increased, the COD removal efficiency was sharply decreased
and at constant feed flow rate, the COD removal efficiency was decreased also as the
residence time being decreased.
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Table 1. Composition of the synthetic wastewater

(UNIT : g/2)
Components Concentration(g/ £ )
CODcr 25
Glucose 4
Nutrient broth 0.1
NaHPO4 1
KCl 0.14
Urea 1
CaCl, 0.14
Nacl 0.3
MgSO4 0.1
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Fig. 1. Schematic diagram for a batch experiment.
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Fig. 2. Schematic diagram of a continuous experi-
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Fig. 3. Comparison of measured and predicted COD
concentrations in a batch reactor
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Fig. 4. Effect of feed flow rate on COD removal
efficiency.
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Fig. 5. Effect of feed flow rate on effluent COD
concentration.
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Fig. 6. Effect of recycle flow rate on biomass
concentration.
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Fig. 7. Effect of recycle flow rate on COD removal
efficiency.
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