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The immobilization of nitnfier consorium was camed out for the applicalion 1o recirculating aquaculture system(RAS). The abilities
of NHy-N removal by mmeblized niirfier consortia prepared with bone acid lreated, ethanal treated, and freezing-thawing treated
PVA heads al the concentration of 15% were examined. To wentify the possibility of applying the beads in the fluidized bed
reaclor, charactenstics of beads were evaluated. The sutable bead was bonc acid ireated beads which had highest ammonia

removal rate of 18.00 g/mafday

took 12 days for nifier consorium Immobilized beads to be stable for the ramoval of NHs N

Life spans of the beads were mare than lhree months with aggressive aeralion in the fluidized bed reaclor when nitrifier consertia

immebilized in PYA beads were used.

In order to apply the nitnflier consortium Immobilized beads fo aguaculture faclily, the

gontinuous  reactor was used for 49 days with synthetic aquaculiural water contaming 2 mg/lL ammonia. The highest ammonia

removal rate of 31

87 gfmlday was abserved when hydraulic residence time was 0.8 hour(36min.).

Key Words : nirfler consortium, recirculating aquacutiure syslem(BAS), immobilization
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Table | Composilion of nunfler acchmating solubion.

Composiion | Concentration{meg/L.) Function
NH,C1 5843 20ppm, N source
MNaHCOs 714 Alkalinity control

NasHPO, 1855 F source
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I Nitrifier consoriium ‘

| Centrifuge at 4000 rpm for 10 min.

[ Pellet harvest i

JResuspension in distilled water

Ceninfuge at 4000 rpm for 10 man

[ Pellet harvest ‘
l
\ Preparation of pellet suspension l
l
‘ Pellet + PVA solution l

| drop into boric acid or ethanol (47)
| Spherical bead |

{a)

‘ Nitriller consorlium ]

| Centrifuge at 4000 rpm for 10 mn.

| Pellet narvest |

1 Resuspension 1n distitled water

1 Centrifuge at 4000 rom for 10 min

‘ Pellet harvest |

|

‘ Preparation of pellet suspension '
l

| Pellel + PVA solution :l
!
EPuL in freezing tube !

J

\ Treezing{-4C, 24hrs)-thawing \
!

[ Columnar bead

(b

Figure 1 Flowchart for preparanon of immobilized nitrifier
consertium {a) Bore acid or ethanol trealment () Freezing-

thawmg trealment

Table 2. Expenmental conditions of mmmobihzation.

Pellets conc. 4 5%(D.W.)

PVA solution conc. 300

Temperature of immobilization nT

Pumping rate B0ml/min

Neddle size 3mm

(o®’

. Boriz ac1d & athanol solution

1 PVA solubion & biemass mixwre
2 Machanical strrer € Icw bath
1, Penstaltic pump 7. Magnatic strrer

4 Meadin

1. PVA solution & biomass
mixture

2. Mechanical stirrer

3, Refraezer

4. Silicone tube

5, Calumnar pellats

|5

{b)

Figure 2, Schematic dagram [lor the immohilization apparalus
(a) Schematic diagram for boric acid and ethanol treatment
apparatus, {b) Schemalic diagram for ireezing—thawing freat—
menl apparalus
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Figure 3 Schematic diagram of experimental apparalus for
continuous mitrification.

Table 3 Synthetic feedstock solulion

Composition mg/L
CaH120% 30
NaHPO, 40
MnS0, 2
NH, -N 2
NaHCOq as need
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Table 4, Experimenlal conditions of operaling conbmuous

bioreactor,
Biareaclor volumn 3L
Inlluenl NH, =N cone 2 ma/L
Air flow rale 0.1 vvin
Pacleed bead volumn 300 m
Temperalure 21 C
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Figure 5. Fed-batch operation of airlitt reactor with nilrifier
consortium immobilized m various PVA bead
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Figure 5. Ammonia remaval rate of fed-baich operation with
mtrifier consortium immobilized in various PVA head
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