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Analysis of the operating factors of dissolved air flotation (DAF) process for

effluent quality improvement from aquaculture rearing tank
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Abstract

Pollutants in aquaculture system effluent mostly originated from solid wastes including uneaten feed and excreta of cultured species,
In this research, DAF(Dissolved Air Flotation) unit is suggested as an integrated solid control unit especially as a form of [IBG(Inline
Injection Bubble Generation) process in aquaculture system. Solid removal performance of DAF unit was examined under various
operation and salinity conditions with turbidity and suspended solid, Solid waste removal efficiencies were found to be affected by
operation conditions including saturator pressure, recycle ratio, coagulant concentration, Solid removal efficiency was higher under
higher saturator pressure and recycle ratio under which condition larger number of bubbles is generated, Coagulant is thought to
have important role in creating bubble-particle aggregate by showing better removal efficiency with higher concentration, However
higher saline water showed less effectiveness in removing solids by DAF(IIBG). Application of DAF(IBG) process also showed
additional effect in phosphate removal and DO(Dissolved Oxygen) supply. Phosphate existed in polluted water was removed up to
46% after treatment, which is thought to attribute to aluminium phosphate precipitation, And DO concentration was found to
increase over 50% of initial saturation concentration after the injection of micro-bubbles, Through experiments on solid removal from
aquaculture effluent, DAF(IIBG) process is estimated to be effective solid control method, This property can help aquaculture system
being installed and operated simply and effectively,

Keywords: aquaculture, dissolved air floation, inline injection bubble generation, solid removal
FIHE: &Y, EEZVIFAY, 71 ZUUFER|, D-FE HA

1. M & ]

e 098d B30l me 5 A Ao BA)

2] Tl FAAS Ed ArtEE oS P ot adeg kAR wjEso] SAS Fy)

ke 20106 713 oF 1355 B0 Fa Ul o} Howm e = 5 Q= s|ae] Waro| Zibat
RIS

A9 AP oF 43.5%8 BT JHEAs
#

A, 2010), e AR RS 2 W R F2E T2 oM BAEE £ Aste] Fa

# Corresponding author : 02-880-8915, myhan@snu.ac.kr

107 Ii



Journal of Korean Society of Water and Wastewater
Vol 26, No 1, pp.107-113, February, 2012

AT M SRS FIBt SETIRA Beiol 2N ot

oo
i

——] 108

Qle BH e AR AVl jets
ot} oleldt ooEATo] PAE Fx
Balg Fgo = kS 2sn JIDF
14 A L D Eshel P ) P

wil opel olgo] HjEs AR of

r o o

DAF(Dissolved-air-flotation) 342 & oz
3715 =oll T3] &M F olF Faf HAYs)
= HAZIES} FFY AE FERAA FEo=
AASR= FolekEl 5, 2007). ©
3719 JA L PEHES HwH FL& A
w27 AA7F 7hssivhe AeR Qs AR 2
Z-8H907F HolRaL Stk DAFEA A mAl7|E
oF Qate] Bare o] E1te] FEol o AYSH

=Hl(Packham 5, 1972) 3H2001)S w|A|7] X2}
G 3+ FE BES A3le e A= mAl
7129} dAte] =7 9 aE Ao ARt
waskgleh, £3] 200D A7 ES} Rk
A7 v o FEEEC] M Erhe AS
walglon] Autdo g DAFEAR Ax o] glo]
5 4 AREe E59 A7t mAlZIEe] =7]
9191 30~50 w7} H=s 2™k Zlo] DAF ¥
oA ARRAIA | Frefsickal AkekSict.

DAF #3ollX= wAlZ|Z2E FYsh] flsl 3~5
ame] F& ¢EoR 7IRtd 7T ARgHdh
o] IS Az ¥E M FdF 7
of AHg G5 AN S|, 2003) o]
gt WRe mATIES) At BERE EE5S A
wg] A &S FAATIE dRlo] HYE gt
SEANE 21(2007)2 ot Wro] FE|EhE ouXA]
£ ayzow o|g3ithd 3

°

N oH
o o
flo
)
o2
=

ol oE M =

Avo] ZE §4 TA

[}
o] XHA ot wL HE A &S ¢S
T e Bt I= 25 34 S 71AA
23 SRAE DAF 57 W &3zl 23 ¥

T ox we Yoz FYss RIFE b W
Befe dFwos Bde] AABEAY e IF
. gE A B4S
[e)

los Qls)

A

&= I1IBG(Inline injection bubble generator)E

ston ols xE A7l 283kt
IBGEH-S 7|E2] DAFZHo| Hls] Hxeo] &3}

Aol QoL FHAE 71E Y Tl FA9t

o5 R Aol o] AdH & EgHlE B3

S FAololl Al WA ko] Hcke Aol

o} et olF olgd

e

= <

r’ U

kv

& =
0,

1>

o

=

i

}4

Ao =

n,
1>
o3
)
OO
2
55
@)

&)
o2l
Mo
)

[e3

¥ g
o
= M
v
]

ue
o F=2

e O

,ﬂ
o= M

i fo
Mo
ra
EN
]
tlo
bl
e
9‘1'4

11
o [
(y
i)
N
il
02‘1_4 ﬂ,
Y
oty

O
o
£ 93
Ny
%
e
rﬁ:rﬁ’

o2
1>

e 2

4 o
o
=

2 Az WS Table 13 2t}

Table 1 Specific information of the synthetic water

Unit Concentration | Ingredient Amount
Fish feed 0.75 g/L Fish feed 0.75 g/L
NHs =N 15 mg/L NH,CI 57 mg/L
NO, —N 10 mg/L NaNOs 49 mg/L
NOs —N 30 mg/L KNO3 216 mg/L
PO, -P 10 mg/L KH2PO4 44 mg/L
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Fig 1 Schematic experiment setup of IIBG batch test
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Table 2 Experimental condition of IIBG operation
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Figure 2 Effect of saturator pressure and coagulant dosage
on turbidity and SS removal by [IBG(Recycle ratio:
30%)
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Fig 3 Effect of recycle ratio on turbidity removal by
[IBG(Saturator pressure: 6 atm)

90 |-/ mmmm 0 %.(Turbidity)
35 %eo(Turbidity)
80 1| —8— 0%(SS)
—0— 35%0(SS)

Turbidity removal efficiency( %)
I
3
o
8
S8 rernoval efficiency(%)

0 6 12

Coagulant dosage (ppm)

Fig 4 Effect of salinity on solid removal
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