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ABSTRACT

A number of experiments were conducted in order to investigate the COD removal rate
according to the biofilm thickness in a Fluidized-Bed Biofiim Reactor(FBBR).

The following conditions were fixed during the experiments: superficial upflow velocity was
0.47cm / sec, operating temperature was 2241 and pH was about 7+0.1. The synthetic was-
tewater based on glucose was used as a substrate.

The COD removal efficiencies were shown as 73% and 95%, respectively, when organic loa-
ding rate was increased from 10kgCOD / o' - day to 80kgCOD / m' - day.

Andrew’s model of substrate removal rate which was commonly used in fixed-biofilm reactor
was transformed and applied in this FBBR experiment to predict substrate removal rate and
gave 85% agreement with the experimental values.
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Fig. 1. Schematic Diagram of Fluidized-Bed
Biofilm Reactor.

Table 1. Composition of synthetic wastewater
(CODer=2,500mg / 1)

unit: 8 / |
Items Values( & / 1)
Nutrient broth 0.1
Na,HPO, 1
Glucose 4
Kd . 014
Utea 1
CaCl, 0.14
NaCl 0.3
MgSo, 0.1
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Fig. 2. Schematic diagram of FBBR system.
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Nomenclature
chemical oxygen demand
support diameter
bioparticle diameter
inactive bioparticle diameter
feed rate
hydraulic retention time
maximum specific substrate
utilization rate
endogenous respiration coefficient
half saturation velocity coefficient

mixed liquor suspended solids

mixed liquor volitile suspended solids

total number of bioparticle pet
unit volume

flow rate

waste sludge rate
bioparticle radius

inactive bioparticle radius
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So influent substrate concentration (ML)
S effluent substrate concentration (ML%)
Sm substrate  weight in total reactor (M)
SRT solid retention time (T)
\Y reactor volume (%)
X biomass concentration (ML®)
Xe effluent biomass concentration (ML)
Xm biomass weight in total reactor (M)
Xw waste sludge concentration (ML®)
Y maximum yield coefficient (M/M)
d biofilm thickness (L)
a* active biofilm thickness (L)
2 specific growth rate (")
#m maximum specific growth rate (")
fc solid retention time (T)
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