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Start-up Operation of Recirculating Aquaculture System
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The behavior of the biological water treatment process on start-up operation was evaluated in the integrated recirculating aquaculture
system consisting of a double drain type rearing tank (2.5m’), a sedimentation tank, a floating bead filter, a foam separator and
a rotating biological contactor. A system was stocked with nile tilapia (Oreochromis niloticus) at an initial rearing density of 2%
for 2 weeks for acclimated rotating biological contactor. The total ammonia nitrogen (TAN) level increased to 13.6 ¢/m’ on day 4
after adding feed and was decreased to 0.3g/m’ on day 7. The total suspended solid was completely removed during overall

experimental period.
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Losordo, 1995; delos Reyes and Lawson, 1995).
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Table 1. Average water quality of make up water

Component Concentration
Total ammonia Nitrogen 0.24 g/m’
Nitrite Nitrogen 0.16 g/m’
Nitrate Nitrogen 3.86 g/m’
CODc, 20.00 g/m’
pH 779
Alkalinity 38.50 g/m’ as CaCO;

Total Suspended Solid 7.00 g/m*
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Table 2. Composition of experimental diet

Component Composition (%)
- Moisture 1381
Crude protein 3836
Crude lipid 422
Crude ash 842
23 24

Azde £24 337 98 AgAAe 2" 238 A
T o 1Aztel AR A #RERHT. 4 FEAFEL standard
method (APHA, 1989)° we} ¢®=uolA A4 (total ammonia
nitrogen, TAN)E A94 o2 A34 (9512-BN, Orion Co.), o}
A4 AL (nitrite nitrogen, NO, -N)% A4 A4 (nitrate
nitrogen, NO; -N)& o] A#vtE2#H Iy (DX-120, Dionex
Co.), 834 422 7% (chemical oxygen demand, COD)2 Y
i #54 (open reflux method), FH/FE2 (total suspended
solid, TSS)& AF a7y, $ LZex (iotal alkalinity, TA)E
Ao o8 FPs gt FholeFE (pH)Y £&44 (dis-
solved oxygen, DO)¥ pH meter (720A, Orion Research Co.) %
DO meter (YSI-55, Yellow Springs Instrument) & ©]§-3t4] 24
a9 & 71 B4 (total inorganic nitrogen)? F=v $ZU
ol A ofFAA A, AN Hi4o FoZ FIAL

Zdnt ¥ nH

ASE U L HEo M

2 7oA e 893y ¢4 A" FA Aug
HH2-719 31" Q9% w87 (rotating biological contactor)9] ¥
ol A3t P] &Y A2 3] AMRERE A 22U S0kg
fish/m® rearing water®] 40% <! 20 kg/m’e] YT Z o F & Y43
o 247k o) f HAE F F 1497 AEE TEHEA ALY
Wel AR v st 43 wgr)e A% wWsE 1E
Eaeeg

AY7T F £ YEUGA Ha, oA 4 2 AN 2
29 A% YR ¥ WA3E Fig 19 YRt § 32y
oy A4 Frw AR FTHo| AJER FAA FUHE7] AR
&te] 390] AAd Fole 136g/m* A FrHHon 4o A
FAAALH Zadte 74 FHE 03g/m’ AHE FEE F
Attt ol A Axe AR FF F 3UHAE MM 7
ey 3¢9 o]F 7974 §43 FUhete] 43 3g/m*Y ¥
=& e A A9 $xe AR FY 3 19
Sgiem® A FEE AU} 790 A#E FREH ¥
F7tete %S Yehligth 7971A 9 A AL FEE BF
T2 AT $AU%E 24 FoAFY g5 e A
AN dry B8 2L FEE Hole AHoE A2 Uy
B Are HAL UAd Ao AEHG 7Y} AHT F
AR Aa9 FE7 I e obdAg A wxvt 7
&3e AFE Yelo Aade] FARYE FFEHAG



BTN F4 A2 AA 2R 23

25
- —@— TAN
\E, 20 | —a— NON
s —y— N03-N
k]
=
E 15
c
]
o
&
9 494
c
o
<)
)
s 579
z
[} r — r ’ N0
0 2 4 6 8 10 12 14

Culture periods, day

Fig. 1. Changes of total ammonia, nitrite and nitrate nitrogen
concentration of recirculating water in rearing tank du-
ring culture periods.
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Fig. 2. Changes of total inorganic nitrogen concentration of

recirculating water in rearing tank and cumulative fee-
ding amount during culture periods.
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Fig. 3. Changes of pH and total alkalinity concentration of re-
circulating water in rearing tank during culture periods.
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Fig. 4. Changes of total suspended solids and chemical oxygen
demand concentration of recirculating water in rearing
tank during culture periods.
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Fig. 5. Changes of TAN removal efficiency of rotating biologi-
cal contactor and floating bead filter during culture pe-
riods.
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Fig. 6. Changes of TAN removal rate and aeration rate of ro-
tating biological contactor during culture periods.
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Fig. 7. Changes of effluent volume of foam condensate and
concentration ratio of TSS and CODc, of recirculating
water in rearing tank during culture periods.
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