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o

The effects of organic supplement (acetate) and dissolved oxygen concentration on the nitrification rate of wastewater
were investigated in the 27.7 L pilot-scale airlift biofilm reactor with the granular activated carbon media of 0.613 mm
diameter. The ammonium oxidation rate increased stepwise up to 5 kg N/m® - d at the riser air velocity of 0.063 mys,
when the air velocity and the ammonium loading rate were raised alternately. The nitrite build-up was observed during
the early stage of the biofilm formation, which disappeared after the reactor operation of 128 days. As increasing the
organic loading rate, the organic oxidation rate increased up to 25.0 kg COD/m® - d with the removal efficiency of 94% but
the oxidation rates of ammonium and nitrite decreased. The oxidation rates of ammonium and nitrite increased with the
dissolved oxygen concentrations. When the pure oxygen was sparged, the ammonium oxidation rate was almost five

times higher than that with air at the same velocity.

Key Words : nitrification, airlift biofilm reactor, organic oxidation, ammonium oxidation, nitrite oxidation, dissolved oxygen,

nitrite build-up
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Figure 1. Airlift biofilm reactor.

Table 1. Dirmensions of he airlilt bio[lm reactors

Reactor ABR-I ABR-IT
Diameter [m] 0.14 0.08
Height [m] 1.8 0.9
Drafi-tube

Diameter [m] 0.10 0.054
Height [m] 1.0 0.6
Total volume [L] 277 4.5
Working volume [L] 21.2 36
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Figore 2, Biofilm formation ol nitrifying bacteria in the airlift
biofilm reactor ABR-I at 307C.
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Figure 3. (a) Variation of the influent acetate and the effluent COD
concentration and (b) the effects ol the acetare loading on the

nitrification in the airlifi biofilm reactor ABR-I at 20T.
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