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Removal of Ammonia-N by Immobilized Nitrifier Consortium
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Nitrifier consortium immobilized in Ca and Ba-alginate beads were packed into two bioreactors and the performances of
bioreactors were evaluated for the rernoval of ammonia nitrogen from synthetic aquaculiure water. The total ammonia nitrogen
{TAN) concentration of the influent was continually kept about 29 TAN/m®. At the HRT of 0.6hr, ammonia nitrogen removal rate of
two bioreactors were about 52.6 and 51.0g TAN/mS/day, respectively. At the respect of ammonia nitrogen removal, two bioreactor
showed the similar abiliies. The second trial with nitrifier consortium immobilized in Ca-alginate bead was carried out to evaluate
the ammonia nitrogen removal rate for 35 days. The highest ammonia nitrogen removal rate was 829 TAN/m® when HRT was

about 0.3hr.
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Table 1. Composition of nitrifier acclimating solution.

Composition | Concentration(g/m”) Function
NH,CI 59.43
NaHCO; 714

N agHPO4 18.85

N source

Alkalinity control

P source

Activated sludge
3

Acclimating to
nitrifier consortium
3
Biomass harvested
by centrifugation at
3000rpm for 20min
!

Biomass washed
with distilled water

: T
Biomass harvested
by centrifugation at
3000rpm for 20min

Biopolymer

Biopolymer solution

]

Full mixing

1

Immobilization

Figure 1. Block diagram for the preparation of nitrifier
consortium and polymer for immobilization.
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4. Needle
5. CaClz or BaCl, solution
6. Magnetic stirrer

1. Mechanical stirrer
2. Alginate & biomass mixture
3. Peristaltic pump

Figure 2. Schematic diagram for the immobilization apparatus.

1. Reactor 5. Pump

2. Activated Zone 6. Air Pump
3. Effluent 7. Rotameter
4, Feed Tank 8. Glass Filter

Figure 3. Schematic diagram of experimental apparatus for
continuous nitrification.
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Table 2. Synthetic feedstock solution.

Composition g/m®
Glucose 30
N«':12HP04 40
MnSO, 2
NH3-N 2
NaHCOs as need
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Figure 4. Variation of TAN concentration in bed bioreactor.

60 100
A

= =
“"\ET —A— Ca-removal % 2
= 40 - —— Ba-removal % L0 5
o8 —8— Ca-removal rete S
@ —O— Ba-removal rate =
© 1%
= =
2 g
£ 20 1 - 60 &
& &
% =
- =

() T T L) T L] 40

0 3 6 9 12 15 18

Hvdraulic residence time {hr]

Figure 5. Changes of TAN removal rate and removal effi-
ciency on hydraulic residence time in bioreactor.
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Figure 6. Variation of TAN concentration in bioreactor.
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Figure 7. Changes of TAN removal efficiency and effluent
concentration on hydraulic residence time.
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Figure 8. Changes of TAN removal rate on hydraulic res-
idence time in bioreactor.
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Figure 9. Changes of pH and DO consumption on hydraulic
residence time in bioreactor.
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