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Immobilized nitrifier bead in airlift bioreactor were used to remove high levels of ammonia nitrogen from
synthetic wastewater. Polyvinylalcohol (PVA) bead for immmobilization of nitrifier consortium were prepared by
PVA-boric acid method by varying concentration of PVA and nitrifier consortium. By determining viscosity,
sphercity and tailing, the characteristics of prepared beads were investigated and the continous immobilization

process was developed.

Synthetic wastewater containg 25g/m® of ammonia nitrogen could be treated within 0.5 hour and the highest

removal rate of ammonia nitrogen was 934.2g/m3' day.
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Table 1. Synthetic feedstock solution

Component | Concentration (g/m’) Function
NH,CI 95.48 N source
NaHCO; 681.73 Alkalinity control

Na;HPO;, 30.55 P source

Nitrifier consortium
Conc. : 4.5%

Keep in saturated boric acid
solution for 20 hour.

Nitrifier consortium immobilized bead
size 1 4 mm

Washing
20 min.

Fig. 1. Preparation of nitrifier consortium immobilized

bead by PVA-boric acid method.

PVA
Conc. : 30%
Mixing
Temp. : 20°C

Saturated boric acid
Temp.:8°C

i

| Nitrifier consortium

PVA
Conc : 2.25% J

Conc.: 15%
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1. Feed tank 6. Immobilized bead
2. Peristaltic pump 7. Qutlet port

3. Airlift bioreactor 8. Air pump

4, Screen 9. Rotameter

5. Baffle 10. Air stone

Fig. 2. Schematic diagram of experimential apparatus.
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Table 2. Characteristics of immobilized beads

Nitriﬁer PVA o N N
consortium Conc.(%) Viscosity | Sphericity | Tailing
conc. (%) P
7.5 Low+ ~ -
10.0 Low Moderate Long
1.13 12.5 Medium Good Short
15.0 Medium Good + None
17.5 High+ ~ —
7.5 Low+ No good -
10.0 Low Moderate Long
2.25 12.5 Medium Good Short
15.0 Medium Good+ None
17.5 High+ ~ —
+ 1 very

* not determined
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3. Needle 7. Magnetic stirrer
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Fig. 3. Schematic diagram of immobilization apparatus.
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(a) Native PVA bead (x60)

(b) PVA-nitrifier consortium bead (X60)
(c) PVA-nitrifier consortium bead (X200)
(d) PVA-nitrifier consortium bead (X 1000)

Fig. 4. Microscope photographs of PVA bead and
PVA- nitrifier consortium bead.
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Fig. 5. Effect of bead packing volume fraction on TAN
removal rate at the aeration rate of 1.2 vvm.
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Fig. 6. Change of effluent TAN, NO3--N, NO2--N
and TIN concentration,
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