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Water Treatment and Oxygen Transfer by Rotating Biological
Contactor in Pilot-Scale Recirculating Aquaculture System
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The rotating biological contactor (RBC) was tested for treatment of aquacultural water in a pilot-scale recirculating aquaculture
system. Performance of RBC on the treatment of nitrogen source such as total ammonia nitrogen (TAN), nitrite nitrogen and nitrate
nitrogen and chemical oxygen demand (CODc.) was evaluated. A system was stocked with nile tilapia at an initial rearing densities
of 5% and 7% over 30 days. As increasing rearing density from 5% to 7%, the TAN removal rates was increased from 39.4 g/m*- day
to 86.0 g/m*day. But TAN removal efficiency was decreased from 24.5% to 16.0%. The removal rate of CODc, was higher than
TAN. The RBC as an aerator was also evaluated for increasing dissolved oxygen concentration. For 5 and 7% of rearing density,
the average aeration rate were 280 g/m’-day and 255 g/m*- day, respectively.
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e 83 Agd o vy 44 AA sy £ B
A9 e AEHH ALZA QAN A spEsd
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dEYcke FoiF 84 A9 o g EAZ He AR
22 oFY AREA o} Ak JE HF AEEA (Job-
ling, 1994) FFolA o] 24 ¢EUYo (NH," ) Hloj A ¢E
Yol (NH) 9 5 7kA ¥el2 £43c NH,* 9 NHy& 2F o
ol 54& vAY 53 NH:& o 540 Zato diie o
Fol tisl A F=AME A9 H o)t} (Colt and Armstrong, 1981;
Meade, 1985).
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A3} MAES RIAA ol Y3 FEYolE AN AiE
437 FA ol (Sharma and Ahlert, 1977).

Nitrosomonas sp.
—_—-—-}

NH4+ +1.5 Oz NOz— + 2H+ + Hzo+ 58~84 kcal

Nitrobacter sp.
NO, 4050, —— 2t P,

ol F ALY oF 9] AR F R4 £&H BN
£& FI1EL AR AFAQA %S AAe oy ¢85
ol E7F 4GA nAEE Z7HA71e 890 80t EVF G9A
N AEY dEE YU MAERA oFd fPEE BN
$EVLE AR ZI)FE SV AL dte 4o k. E
3 EZF YA DA Eo] AT WA F$ AMNE AT AE
8y AR $HFo] Hol A3 &S AT 9
HBE 4& $7EE AL fAde Re| Fo3T.

FolF ¢85 AYE A% VS AURA F MY 829
A7H Ao Bo] FEge AL AL 87 (rotating
biological contactor, RBC)Z ©¢] EHAY o3 & &o] 43
1 duo] AGAA 7] F9 TV FEFHUAN FAE £F
of £8A12 4 2.2 (Miller and Libey, 1984) 57} 2o} &
A Auyt ARHn 9% A0 o AdPoz A% FH
L&A Fad A5 gHEg 84 & AETRY FA7
7beetm, & W 84S HE F32498 330 AT 840 4
A dojAA e FHe] Ut (Libey, 1992).
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A7 §F4 doAFTE o] £F IF (Kim et al, 1998; Suh et al,
1999; Oh, 2001)7} Wkor A7 oAFE ARE ATE S 7
27} Zo} (Lee, 1995) AA FRAM Y AT REF Aot

B AdFdAEe AFER 43 25m*Y pilotscale £ <4
g Ud getulotg 27 AMSUEE 5% 9 722 8o 30Y
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1. Rearing tank 2. Storage tank

3. Sedimentation tank 4, Floating bead filter
5. Rotating biological contactor 6. Circulating pump
7. Foam separator 8. Bypass line

Fig. 1. The schematic diagram of recirculating aquaculture
system.

=

gol =&

£ 478 938 £63 dgoe gy g0l Ego}
F FU Usdy F8 44 did FA Ut gatyor (Oreochro-
mis niloticus) 2 72U &2 FoZelA A&FA A& A3
% A HEE AMRZE VELE AR E 5% % 7% B 43}
Aed FE AAF 471.6g9 AAFE 2199, F 1252k BT
olAF 63243 AFE 27878 F 1758 kg 47 83T

>

AT €137

2 d7olA AE4d AYW 37T Fig 2014 Ee vis
2] 1,200 mm X900 mm X450 mm<] 722 PVC plated ©] &3}
o AFsgen 9439 ¥ue 0475 m’ Aot AHE F7F 680
mm® corrugated skylight plate 1003& AH&3tge g9 %
EUFL 26molith 489 3Ade FYFE 4% FFA
Agdte] @57 Yatdte 589 g3 JAFEE g

Au] nAE e Wxo vAES AFHA 41 oFE
AHEEAM AdFoR BF HAHEE A, o)E A &
o7y g A2gdE AT F 229 AREUER Y9 "ty
olE 13Ut A 3N vAEY 2AE iAo (Suh et
al, 200, 9% &Y £4E A3 5% AHFUER Y €
ol g 309¢z AT F £ A7 o] &3t

7 AR Y A2 Ee

Pilot planid] ¢4 2 wjd 24 9Ad A AIRE FFd1
AZ 2 floating bead filterS A3 1493 24T 1¥E

1200 mm————|
h———1000 mm-—]

Y Y YYYYYYYYYYYYYYYYYYL I
—¢— Influent

680 mm
900 mm
500 mm

Spray nozzie

tlo b

M ————————rr ‘—
""""""""""""""""""""""""""""""" Influent
Effluent *7—
350 mm ' 450 mm
?
100 mm

Fig. 2. Top view and front view of rotating biological con-
tactor.



34 49w
AzE B2 HARL BFFE TS AHRY FHE F
A A,

AAZ YR THEL 3HY drain valveE gl A= W)
5o #8585 BF W EA A AAAZ . Floating bead filterd] 4
287 1PEL €859 TFE FUIT 22T FUNE B
Yol bead 5 Z2eA Y& AFES FAF F 38 AFAA
2 AAs

B34e RANTE #4 Ry «¥54E o)&ddeny ¢

¢ R e A

to,

d9ow BE4E $FY O AFzo HEsd 493 fad
5% dqo.

Table 1. Average water quality of make up water

Component Concentration
Total ammonia Nitrogen 024 g/m’

Nitrite Nitrogen 0.16 g/m’

Nitrate Nitrogen 3.86 g/m’

COD., 2000 g/m’

pH 779

Alkalinity 38.50 g/m’ as CaCO;

Total Suspended Solid 7.00 g/m’

Agolo] Folgt Alae T4 ALE2A I 4L Table 29 22
M AR FEL 27| ARURE 7|E8A F AT 1% ATt
T AIREE 19 380 Wrol 02 |9 FF3Y) olfv AlgE
AFstA & 2% AR F018 FAFAT AHEE Yo F&&
5c2 ARsden 7 Age glo ¢ HF FFS A
X 5% A 387 mihr, AHFEE 7% A€ 475 m/hro 2 3§
Ags wbg7) J1FE 8y AFALE 47 012, 010 hr ©]
Adom APH v 4% JHEEE 1ipmE FAFEE
At

Table 2. Composition of experimental diet

Component Composition
Moisture 941%
Crude protein 37.00%
Crude lipid 396%
Crude ash 8.68%
-
Ao £3E F337] AT ARE ALY A4E AT o

17kl Aty ¥ slAdE w379 5 /&35S AA%o
AH8-3tgt) 7t A E L standard method (APHA, 1989)¢ o
2 d2yoly FA (total ammonia nitrogen, TAN)E M€ 4
o] 2 A2 (9512-BN, Orion Co.), o} A4 A (nitrite nitro-
gen, NO,; -N) ¢t 44 A2 (nitrate nitrogen, NO; -N)& °]-&
gt Y (DX-120, Dionex Co)E ©] &3t

$719 ¢85 Ay R dadg 471

35ty 287 F (chemical oxygen demand, COD)& 7%
#7% (open reflux method), 5 &2 (otal suspended solid,
TSS)& AF g o3 MR Lr §EUL (dissolved
oxygen, DO)E DO meter (YSI-55, Yellow Springs Instrument)
£ ol &3o EAMIA.
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Fig. 3. The variation of total ammonia nitrogen concentration
during the operating time.
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on ALUS 7%9 AS & QR A9 FxI} FU13HY
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Fig. 4. The variation of total ammonia nitrogen removal rate
and removal efficiency during the operating time.
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Fig. 5. The variation of nitrite nitrogen concentration during
the operating time.
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Fig. 6. The variation of nitrite nitrogen removal rate and re-
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Fig. 7. The variation of nitrate nitrogen concentration during
the operating time.
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Fig. 8. The variation of nitrate nitrogen removal rate and re-
moval efficiency during the operating time.
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Fig. 9. The variation of chemical oxygen demand concentra-
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Fig. 10. The variation of chemical oxygen demand removal
rate and removal efficiency during the operating time.
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Fig. 11. The variation of dissolved oxygen concentration during
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