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Immobilization of Nitrifier Consortium for the Removal of Ammonium
lon in the Recirculating Aquaculture System
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The immobilization of a microorganism has been rapidly progressed with the development of biotechnology
in recent years. Although it has been used as a tool to isolate products from biological media in various areas,
it has not yet been practiced in the treatment of waste water. In this paper, we suggest a possibility to apply
the immobilization technique in the recirculating aquaculture system.

We examined the ability of NH,* removal by nitrifier consortium immobilized in Ba**-alginate, x-carrageenan
and agar bead at the concentration of 50 g/L, respectively. In order to use the immobilized nitrifier consortium
as media in the fludized bed reactor, the strength of bead was measured. Ba* *-alginate as a support material
showed higher strength of bead. Also, the nitrifier consortium immobilized in Ba**-alginate showed higher
nitrification activity that could remove 20 mg/L ammonium ion than those immobilized in other two support
materials, carrageenan and agar. The immobilized nitrifier consortium showed better nitrification activity than
free nitrifier consortium.
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Table 1. Composition of artificial waste-water in a
recirculating aquacultual system

Composition ~Concentration (mg/L) Function

NH.Cl 59.43 20 ppm, N source
NaHCO; 714 Alkalinity control
Na,HPO, 18.85 P source

2REHE ARATEY dAFE 2487 8 2
gAdt A2FFE ZA39 3,000 rpm 1587 9
AEEF pelletd Zob 105CHA 24X AZANE &
Atk 1A}FEEANE AT wet-weight= oFEH
2789} 105CAM 2§ datad dry cell wei-
ghte 2.345g/LE 2™, wet cell weight= 7.5 g/LAT.
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l 7.5g Pellet harvest J
Resuspension in distilled water
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[ Pellet+75 mé_support material mixture J

Flowchart for the immobilization of nitrifier
consortium.
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Fig. 2. Schematic of an apparatus for the immobilization of nitrifier consortium,

(a) Schematic diagram for Ba*

*-Alginate preparation apparatus

(b) Schematic diagram for x-Carrageenan and agar preparation apparatus
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Fig. 3. Pictures of nitrifier consortium immobilized

in various beads.

(a) Ba**-Alginate bead containing nitrifier co-
nsortium (50 g wet cell/L)

(b) x-Carrageenan bead containing nitrifier co-
nsortium (50 g wet cell/L)

(c) Agar bead containing nitrifier consortium
(50 g wet cell/L)

D Yo 744 @77 Fek k-carrageenand] -5
45mm, Ba**-alginate®) A% 25mme BT AF & 7HA
o den ol D=f(p FAdA &4 Hxg}
Aug A7 AAL) 449 &9 beadA R 2x 9] 55
T, 55€C, 25CAA Y ALEE 4% agard) 7590 cpm, 4%
x-carrageenan®] % 70 cpm, 2 1% alginate®] A5 30
opmd HAEE 7o HE9 beadd HAFAE HE
AA A2E ¢ 5 YA

2} bead?| 2%

z Qg e FEE Fig 49 2o, 7t 1
Ape] 2 FEo)A Ba*-aginate bead7} 2% Y W 1,450
g2 V4 A=l kO™ k-carrageenan bead, agar
bead®] £ME beaddEv AT Ahez2 A}
493 & fludized bed reactor A beadE ANE-37)
flMe 1238 beadd TGOl FolobTt ¥k 27

Bz 52 E o Ba**-aginate bead”} 713 o4 Holg} .

& & g ok ALAY FIFF FIH FEY
ol AAE A= FATEY beads) ZEE FAFL
o}, 2y 2 AP A gE AEIRAY S &
JE e )AL EAde PSS J5f 23 Axv}
19 At} Ba* *-aginate bead® A% Ba'*ol29 A&H
o #&2M 154 AEH beadd AgAFo] dojntth
31733} beade 2 FEE UILT KA

—e— Alginate
1400 -| —=— Agar
—a—- k-Carrageenan
1200 ~{
1000
]
& 800
s
g
a
600
400 -
200
— —
T
I L T ¥
S5 10 15 20
Supports Conc.(%)

Fig. 4. Strength of beads prepared with various con-
centrations of biopolymers.
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Fig. 5. Ammonia removal, nitrate production and pH changes of artificial water in recirculating aquacultural
system by nitrifier consortium immobilized in various biopolymers.

(a) Free nitrifier consortium as a control

(b) Nitrifier consortium immobilized in Ba**-Alginate bead
8!

(c) Nitrifier consortium immobilized in agar bead

(d) Nitrifier consortium immobilized in x-Carrageenan bead
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