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Removal of ammonia by packed bed bioreactor using
immobilized nitrifiers

Byong-Jin Kim, Gyeong-beom Yi, and Kuen-Hack Suh
Department of Chemical Engineering, Pukyong National University, Pusan, Korea
(Manuscript received 16 April, 1998)

Nitrifier consortium entrapped in Ca-alginate bead were packed into aerated packed bed bioreactor and non
aerated packed bed bioreactor and the performances of two bioreactors were evaluated for the removal of
ammonia nitrogen from synthetic aquaculture water. Total ammonia nitrogen(TAN) removal rate was decrease in
aerated packed bed bioreactor below 0.3hr of hydraulic residence time(HRT), but increased in non aerated packed
bed bioreactor until 0.5hr of HRT. At HRT of 0.05 hr, TAN removal rate of non aerated packed bed bioreactor
was about 335g TAN/m’/day and the optimum ratio of packing height and inside diameter of reactor (H/D) was
4. The performance of two bioreactors indicated that non aerated packed bed bioreactor was better than aerated
packed bed bioreactor in ammonia removal from synthetic aquaculture water.
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Fig. 1. Block diagram for the preparation of nitrifier
consortium and polymer for immobilization.

Table 1. Composition of nitrifier acclimating solution

Composition ~ Concentration(g/m®) Function

NH.CI 59.43 N source
NaHCOs 714 Alkalinity control

Na:HPO4 1885 P source
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Fig. 2. Schematic diagram for the immobilization apparatus.

1. Mechanical stirrer
2. Alginate & biomass mixture
3. Peristaltic pump
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Fig. 3. Schematic diagram of experimental apparatus
for aerated packed bioreactor.
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1. Outlet port

2. Drain port

3. Inlet port

4. Immobilized nitirfier
consortium bead

5. Peristaltic pump

6. Waste water tank

lonasees)
xxxxxxx

el
6 2

Fig. 4. Schematic diagram of experimental apparatus
for packed bed bioeactor.
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