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Effect of Hydraulic Residence Time on the Removal of Wastes
in a Seawater Aquarium using a Foam Separator

Byong-Jin Kim, Jeong-Sik SHIN', Ho-Su JEONG', In-Geol NA',
Min-Su LEE' and Kuen-Hack Sun'”
Busan Bio Industry Support Center (BISC), Busan 608-739, Korea
'Division of Applied Chemical Engineering, Pukyong National University, Busan 608-739, Korea

The effect of the hydraulic residence time (HRT) for the removal of aquarium waste, such as protein,
total suspended solids (TSS) and turbidity were investigated by using a foam separator. Protein, TSS and
turbidity removal efficiencies were increased with the increase of hydraulic residence time. The optimum
hydraulic residence time was 0.5 min, and the highest protein and TSS removal rates were 14.4 g/L.-day
and 38.9 g/L-day, respectively. The tendency of turbidity removal rate and efficiency was similar to that
of protein.

Key words: Foam separation, Aquarium, Hydraulic residence time

M E HETZ} o] FoIAA] Fapar vk wheka] AA| ol 2—1
A7 Q@) s WE o]80] 2q7) ZE5 olo) &8 HE A # Mo HHstI £ M| HE0] &
wa} o] Bakal /}l.%]q_ oo §EAM 0] AR Qo) 1 AAZ] A 2ge] kel AF3 AP o]t
) o]Eakale] Ao o]Ee] AT ARgo] o3 AJEE = HZ #5o] HETE LHE AA e d7H e
QB =tz O]sﬂ o157} U@ HANSIZ|E ST (Rijn, TELHWHS AAY 727t ﬁ%ﬂ‘?ﬂ A ol Fel Tr?sﬂ?fL ey
2l X713

1996), Bl Adolo] e FxUY A% F7hst FE, &F

fE AL ZHAR AT Fojrl QY ERT AR Iy &= Mot ol g EMAT FHE 59 01 ojFzo @‘&3}7

A o] oF7] BT} (Van der Geest et al, 2002). o]ol BojiA 7} £o]3}t} (Saleh and Hossain, 2001; Suzuki, 2002). £3]

e o5z 845 34 A wH 3 /\}*‘1'3} Folgzof A oFel o3| wlsh= MEdH Q98 F E“‘“

I o HZ 5o sictolvt A, e AEry 290 A QR AHEAA 98-S & 4 U} (Phillips et al, 1995).

2 A3 EojdaelMe o o) AN S49] FFE weta] TRl g o]l B ofFel ot AEEH
Z1dst7] oAl H AT SAE AA TG HLE A Wz AUDHAE FUtst
o} Fojx YollA Bt YEEH ] ol w-& A3 FAolE & 5 Y}

[e)fes]
= oA REATEE U8, R Yol £ ‘RAB} (Bhattacharjee et al., 2001).

—_—

)
&2

O
)
H
Kl
N

T S v A YEEHE Bl 23 otz TREHYE ol 8] 5 AETH 292 A
A o] #FMLE FEAIAL, FRALRER oF) = TR O AFe AT A £3ATA AR S
of7bulel ko] o fe] TFe HAPAHA TS VIAA  HgAE A7V AP o] YTk Suzuki et al. 2003y £33
HEZ A48 AAZ Be7t YT (Chen et al., 1996). ©]9j] o}l okl Apel FE —E‘—a+7§, < HEAZ AT LE9ES

w2} o] A FoleEzfe] olE Q) BEsHy| st ¢ &z o g AAT = ARTT B 5921, Chen

HAFAE o] & £ W &E4A29] Ao (Landman and ¢t a1, (1996)S E“‘—‘%EP%‘M Fgre FAE EAL W

van den Heuvel, 2003), 3243} v &S o] &3 4 X2 X agnHoew AAY F S-S FAdsHch

(Kim et al,, 2000), == LB ¢} 2] S 0] 83 4= A S ghtete] 79 o= ulsted o]d] gi3k AR} BEs}

B3 (Park et al., 1999) Sl tiF A7 A= oy, 5 Pz} suh (1997), Kim (2000) S0 o8] Fotie]= o

T A FRe 27] AAHlEo] A A Fxdo] P 93 Fo)F $82 o] Bk A7y} A3E L Yok o))

TFREHA ot HIAA DA Gojezell i HEH B w gz zuRaPXS Fojez AXEle LaEa)
*Corresponding author: khsuh@pknu.ac kr Az ojst HolgZfe] vuld BReAQuEHE So] 0dE

85



86 ARA- A -HE

NE =R Y ou =
Fig 1% 2 A7oA Ag-e TdEe) g7t A9 Fojp
£ YUehd Aolth =2 Yo £ over flow lines 53

e
%
ok
N
N,
=2
do
i
e
£
of
N
N
il
)
el
i
flo
Ho
o
-1
il

}_ R

A2 R Az fFUH, Aeze] 22 Aed g=
o]

T

B TLEYHGANE AXM AFTHOR FolFa §Y
At ojd) o4&z W B8 WZvld o3 @ 15405
T2 fA 4tk oz F42 712 115em, AZ 70 em,
ol 110 em °]a, HH #5832 350 L o] i) F=o
oJgh AL E 1000 Lhr o) o™, 58479 {3+ %o
by pass line?t Bl o] LAE AAE A TUER
S B EATE T3 by pass line o WHE HR|slo] LR
YAAZ FidHe g 2HAY F IS A

7

| 4
2
1. Over flowing 6. By pass line
2. Storage Tank 7. Foam separator
3. Pump 8. Output oine
4, Cooler 8. Aguarium
5. Input line
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Fig. 2. The schematic diagram of foam separator,
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Table 1. The experimental data at hydraulic residence time is 0.25 min

Operating Concentration Removal ] Foam generation
time - Enrlchment .
. Influent Effluent Foam Rate EfﬁCIency ration Rate Ratio
{min) (mglL) (mgiL) (mgiL) (g/L-day) (%) (L/hr) (%)
0 27.0 27.0 0.0 0.00 0.0 0.00 0.00 0.00
15 26.0 23.0 77.0 17.28 11.5 3.35 13.20 1.83
30 21.0 17.0 80.0 23.04 19.0 4.71 13.40 1.86
45 19.0 16.0 85.0 17.28 15.8 5.31 11.48 1.59
60 19.0 16.0 88.0 17.28 15.8 5.50 8.60 1.19
90 16.0 14.0 87.0 11.52 12.5 6.21 4.90 0.68
120 14.0 12.0 98.0 11.52 14.3 8.17 4.00 0.56
150 14.0 12.0 126.0 11.52 143 10.50 2.50 0.35
180 13.0 11.0 148.0 11.52 15.4 13.45 1.20 0.17
220 12.0 12.0 157.0 0.00 0.0 13.08 0.38 0.05
260 13.0 12.0 160.0 5.76 7.7 13.33 0.15 0.02
300 12.0 11.0 164.0 5.76 8.3 14.91 0.05 0.01
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Fig. 3. The change of protein removal rate and removal
efficiency with respect to hydraulic residence time.
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Fig. 4. The change of enrichment ratio and foam generation
rate with respect to hydraulic residence time.
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Fig. 5. The change of TSS removal rate and removal efficiency
with respect to hydraulic residence time.
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Fig. 6. The change of TSS and protein concentration ratio
with respect to hydraulic residence time.
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