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Abstract—A new bioreactor(biofilter) which uses immobilized microorganisms was developed for the biolo-
gical treatment of high concentration organic wastewater. Polyurethane foams with carbon black were used
for the support of microorganisms. The content in the biofilter is mixed by the turbulence generated by
the falling wastewater which has potential energy. During the 100 days experiment wastewater residence
time was varied from 15 day to 1.5 day and soluble COD removals were 86-95%. In terms of COD load
polyurethane foams showed 11 kg COD/mn3-d, with 90% COD removal. This biofilter showed more than 10
times performance in COD removal than conventional anaerobic digestion.
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Fig. 1. Schematic diagram of experimental setup.
Tank : Wastewater tank TI: Temperature
: Sampling valve
. Wastewater storage
. Inlet pump

S indicator

1 V,: Gas composition
2 8. Equilibrium state
3. Buffer vessel level

4. Pump 9. Reactor

5. Solenoid valve 10. Wet gas meter
6. Control box 11. Gas tubing

7. Safety device
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Fig. 2. Wastewater levels in the biofilter after the pumping
(A) and after the falling(B), and time cycle(C).
1. Buffer vessel
2. Pump
3. Control box
4. Solenoid valve

5. Reactor
6. Packing
7. Equilibrium state level
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Fig. 3. Polyurethane foams with carbon black for the sup-
port of microorganisms.

Table 1. Specifications of the polyurethane foam

Polyurethane foam

Size(mm) G20 X $p6 X 20
Apparent density(g/L) 0.03
Density(g/L) 140
Porosity(%) 98
Specific surface area(m?/m®) 1200

Table 2. Characteristics of the wastewater

pH 38
COD(K,Cr207) 22,000-30,000 mg/!
COD(KMnOy) 5,400-7,100 mg/l
Suspended solid 3,500-5,000 mg/!
Temperature 70-80T
Color Brown
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Table 3. Total solids contents in polyurethane foam

Reactor Total solids Volatile solids
position (g/L) (g/L)
Influent 29.0 245
Top 136.5 784
Intermediate 163.3 88.0
Bottom 182.0 104.4
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Fig. 5. Scanning electron microscope of immobilized mi-
croorganisms on the polyurethane support.
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Time(day) SVlg, SVIgy
30 91 251
42 50 260
123 57 55
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