BRI T3 aRoCE - 332% » 1995 (Proc. of Environmental Engineering Research. Vol. 32, 1995)

@3N P AT EMLIE S 27 ADOBREFINVICE BB
STUDIES ON AN AIR-FLUIDIZED-BED BIOFILM REACTOR SYSTEM BY DYNAMIC MODELS

R OBW, BIBEE . AL
Toshiaki TSUBONE*, Masahiro TAKAHASHI**, Masatoshi ISHII***

ABSTRACT; A mathematical model for the Air-Fluidized-Bed Biofilm Reactor (AFBBR) was developed
based on soluble BOD (S-BOD) removal rate, ammonia nitrogen removal rate, oxygen consumption
rate and oxygen transfer rate. The caluculated values agreed well with the mesured values. And
then simulations were made to evaluate the effect of air feed rate control on the AFBBR by using
this model and following results were obtained. Comparing with the constant and equal air feed
to every stage of AFBBR, 1) tapered aeration had no advantages and no disadvantages

2) proportional air feed rate conirol was effective against the change in the influent feed
rate, but not effective against the change in the influent concentration, 3) DO control was
effective even when the DO was controlled at only one stage of the AFBBR. And based on the
results about the oxygen consumption in this system, the value of the oxygen consumption per
BOD removal could be smaller than that of the activated sludge system especially when the
S-BOD/Total-BOD (T-BOD) ratio was small.

KEYWORDS; wastewater treatment, fluidized bed, biofilm, carrier, modeling, simuiation
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Fig.1 Schematic diagram of the pilot plant.
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Table 2 Mesured and caluculated average values
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Fig.9 Concentration change of NH,-N.
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Table 3 Conditions of air feed rate control

Equal amount to every stage, equal amount for 24 hours

Tapered aeration (Gv,:Gv.:Gv;=3:2:1), equal amount for 24 hours
Equal amount in every stage, propotional to the influent rate

DO control at every stage(D;=D,=D,=1. 76g/m®)

DO control at every stage(D,=1.0g/m? D,=1.6g/m®, Ds=2. 5g/m?®)

DO control at Ist stage(D,=0.87g/m*®), Gv, and Gv,; are equal to Gv,
DO control at 2nd stage(D.=1.57g/m*), Gv, and Gv,; are equal to Gv,
DO control at 3rd stage(D,=2.54g/m®), Gv, and Gv, are equal to Gv;
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