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Ammonia Removal Using the Rotating Biological Contactor
In-Geol Na

Department of Chemical Engineering, Graduate School
Pukyong National University

Abstract

Rotating Biological Contactor(RBC) was tested for treatment of
artificial rearing water in a simulated aquaculture system. Performance of
RBC on the removal of TAN and COD was evaluated by controlling
hydraulic residence time(HRT). As HRT of RBC was increased, TAN
removal rate and removal efficiency of RBC and TAN concentration of
rearing water were increased, but COD removal rate was decreased.
Total alkalinity consumption rate was increased by increasing HRT of
RBC. Ratio between total alkalinity consumption rate and TAN removal
rate was 7.73. HRT for maintaining lowest TAN and COD concentration
of artificial rearing water was 14.6 minutes and at that condition TAN
and COD concentration of the water was 128 and 5.59g/m’,
respectively.

Rotating Biological Contactor(RBC) was tested for the removal of total
ammonia nitrogen(TAN) by using simulated aquaculture system. RBC
performance was evaluated by controlling revolution rate of disk and
hydraulic residence time(HRT). The optimum revolution rate of disk was
4 rpm. As HRT of RBC was increased, TAN removal efficiency of RBC
and TAN concentration of rearing water were increased. HRT for
maintaining lowest TAN concentration of rearing water was 9.5 minutes

and at that condition TAN concentration of rearing tank was 1.03 g/ m’.
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Fig. 1. Schematic diagram of recirculating aquaculture system.
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Fig 2. Schematic diagram for ammonia removal experiment using RBC
in simulated recirculating aquaculture system.
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Table 1. Composition of synthetic feedstock solution

Component Concentration, g/m’ Function
NH 1714 Ammonia source
CsH1xO6 143 Organic compound
Na;HPO4 429 P source
MnSO, 14 Mn source
NaHCO; 4714 Alkalinity control
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Table 2. Effect of revolution velocity of disk on the removal of

TAN
TAN concentration | TAN concentration .
TAN removal rate
rpm | in rearing Tank | of effluent of RBC
of RBC
G G
min” g/m’ g/m’ g/m’ - day

1.38 0.18 86.40

” 1.33 0.16 84.24
1.32 0.16 83.52
1.34 0.15 85.68
1.39 013 90.72

4 1.39 013 90.72
1.38 0.14 89.28
1.39 014 90.00
1.61 0.37 89.28

6 161 0.35 90).72
1.56 0.34 87.84
151 0.32 85.68

(G - Co)

* Removal rate =

t
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3. Changes of TAN concentration and removal efficiency

RBC with variable revolution velocity of disk.

_15.*



100

90 - O/O—\O

80 +

day

70 -

60 -

TAN removal rate, g/m’ -

50 ) L I ]

1 2 3 4 5 6 7

Revolution per minuite, min™

Fig. 4. Changes of TAN removal rate of RBC with varia
revolution velocity of disk.

_16_



Table 2014 R uls} o] U@ BA &5 Wsle] we A2 UF
Yol A4 & 2 rpme] 9% 85A £x2 $3WL o 7P B
4 rpm3) A% 2 rpm3t Al ¥lEE AAgx $AE ehiled 6 rpme
2 ox Ad= 29 4 rpmell vl 015 g/m’ o4 ¥E #E JERAR
o} ALy werle dryely Aa MAELE 99 JAKET 6
rpmel AS$- ¢F 80%A=el AAES Jehiden 29 4 rpmef AWIHA
ol A wbS7le] gRUoly Hx AAEL & AolE RolA EH 4

Awrel FA57t 2ol mhet AbgEe) FPol Fasl A AA Lol
we A 9% HNAFr A4S v BAse WEEHo| Fad]
Bwxgoj9ls VIMEY o] Zrigel 0 ez BHAh 6 rpme| I
A sxdMe WATe 2snrt RRAEERT AN Al F2F
= A4S ko] 29t 4 rpmell W AL AL ALE ARG

2 rpm¢] 7% 4 rpmd o Btk W AASE veghlle @ Ag2e
grijoryd Aae ¥xE u B Uegth ol AAgd wAEE &
Yot A4 Ral@e ololA st Aoz AmdTh FALEAA
Aade] AAAAE gRUele] Rate AAFTH FUdHmE F 2
=g gmUolsy Ax AASEEE vehfolol k. It 2 rpme] A
9 85 g/m’-day AR FEUold AA AAEEE dehie ¥ 4
rpme) 7% oF 90 g/m’ - dayE 2 rpmoll HlFt] £ & AALEE HA
stmijold AA Raizo] st AL 4F AN FH LEo §E
wale] aiel Alx"elA drl2 FwEHE @5 Fol wstste] LA
= #ado|th 2 rpmel 4¥ Ee) ula) 4 rpmellMe] FEFe] ¢ wot
c@a e drUoly A4 =yt ok Ayl HEU Ao ARdn

_17_



A4g 23 F LAGAHA M L AL 4 rppmeE AFE BT
f&40 gdrUcld A4 Fwo) Wsst A gnew gryoky Az
o) gFatA etk 6 rpmel AE A VL T A

K
A
)
RO
I

EXS wo) walZo] 714 2 Aoz vuhgoh ol Awe
HA%£E7 vagd o Quel 23w 4B ool W Be A
3 4 &5l 4 rpmd A MAEY BYEES FAEET} 7}

4 Has) gHel olFx ale Ao Azdc

v Aol A7} 4 rpmel P AL TP dAHoE grol §
93 7bg Be AASS UBuel ¥ Axdedel HHel sAgdn
Z

- 18 -



42, A AFAY Ao G ALSE |l TANFE W3

HES 7 FHagokol Aol £EEH AFAIT Hzdd @& AbeE o
Tujold Aol EwwsE =5 Y3l Fig. 5ol B ulel #Zol
el 8t A iﬂ%zﬂ?&% 20, 9.5, 30, 408 o2 WstEAM 529 Ft AFE
Z=2) s ot A xEo) 7lslAs pRUolA Aol REFS ASEE
7NFer 6}@] 45 g/m rearing tank - dayolt}. A4tz whg7|d 3
whe v e] Hus ARS R ¥me 1/20/02 Hhg-7|o] UEFH YR ifopy
Aae AA £EE 9 g/m’ reactor-dayo] C ke 7 AAAEC £
st gtRuoly Ado] AAEEE sta) A F ATl HAIglel YA S)
o2 vy ghgv)e) Ho gEYopd ’é* AALT7t FatEFRT 245
9 Abgxe gRUekd AL wEE A&ste FrsA "Hoh B m:u
o $887 AFAY W3l T Jeld FAdE MY Ryt 2
A AALEEE 80 - 90 g/m’ day® FBAHU YRYotd AAAALE}
2AY okt e e el oy 19 FEEE 700 mLe HFSo
olaf AlAF] Wo g {EH= -‘r’r%‘"—*— o ¥3tE ARUolyd AAe ALS
Z el B o AMARE Fo Wl ofaf Al pefA= o
Byoly Ao FalFel s ﬁl A3 wigrle geuold Aag] A

AsE Rt g Ve o #esol

Aol RasE ugEel Ge Aol HAF B ohjy e
AF AT AR A3A —%} sepet AgAzel HEFE W87
2 sagste $3%ol Zrielad AuEwel Aweol Zuistd vl4Ee
gelawrl AAA B0 €3 AT F Ag2 gEUeld e FEE
@49 Wey] W sAskA ARAZO] 95FY A7 7HE WAl A
Aot f59 F70 B AweAe Zrbe] o8| Awe) HEwo] YR

gel=o] #do] F43 ogse L At
Flg Sof Vehd vhe} o] Aladge] fETHA AFAZe] Waksy dAY
o Zxg] Ao AL Ravt gt $Ee wash wasie Ay
i} uhe 717 A E9E7)71A) 515 AErt AsEHAY A

-~ 19 -



10 150 =~ 50
—@— Concentration -
—O— Removal rate 3 =
& 8; -120 |- 40E
@ < £
c E
] < b
= 69 t 90 ~ 308
E o c
€ o 3
0 " e
Q -
c 4 - 60 — P 202
2] ®
o > L
4 g 3
< i
- 2 - 30 & 100
z =
=
'—
0 T \J T v T 0 d 0

0 10 20 30 40 50
Operating period, days

Fig. 5. Changes of TAN concentration of rearing tank and TAN remova
rate on operating period.
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