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Evaluation of Efficiency for Bilge Water Treatment

using Ultrasound

Soo-Ho Park' - Hyeon-Seo Hwang* + Woo-Bum Lee
Department of Civil and Environmental Engineering, Chonnam National University

*Korean Marine Environment Management Corporation

ABSTRACT

The purpose of this research is to investigate the possibility of using ultrasonic waves
as a method for disposing bilge water by observing the effect and the process of the
change when bilge water is affected by ultrasonic waves, especially focusing on the
efficiency of getting rid of pollutant in bilge water.

It has been hard to treat bilge water by the way of a biological method because the
water is made when oil is mixed into seawater, so it has some properties of oil and
emulsion. Therefore physical and chemical treatment has been generally used before, but
the efficiency of treatment was not acceptable because of the characteristic property of
bilge water.

We observed that the frequency band and sound strength affected to the treatment
efficiency and finally we could determine the optimum conditions of disposing bilge water.
The optimum conditions of disposing bilge water discovered in this research are written
below. In the conditions of 20 kHz frequency, 250 W of sound strength, 3 hours of
investigation time, we could find out the treatment efficiency of SS 73.3%, CODw. 81.5%,
T—N51.0%, T—P 58.1%, solvent oil extraction 57.9%.
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Fig 1. Schematic diagram of ultrasound
experiment.
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Table 1. Components of raw bilge water

Parameters Range Average
pH 7.6~8.3 8.0
SS 193~228 216
CODwn 142.3~185.9 154.1
T-N 7.75~10.15 9.06
T-P 6.81~9.63 8.59
n—H 57.5~75.9 68.0

TPHs 40.1~55.3 48.5
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Fig. 2. Variation in hydrogen peroxide by
ultrasonic irradiation.
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Fig. 3. Variation in temperature according to time
by ultrasonic irradiation.
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SS A &L 150 W, 200 W, 250 WellA
ZAP 1z Wk 242F 204~46.7%, 30.8~65.8%,
335~73.3%= YEFst (Fig. 5).
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Fig. 4. Variation in pH according to time by
ultrasonic irradiation.
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Fig. 5. Variation in SS concentration according to
time.
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Fig. 6. Variation in CODy, concentration according
to time.
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Fig. 7. Variation in T—N concentration according
to time.
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Fig. 8. Variation in T—P concentration according
to time.
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Fig. 9. Variation in n—hexane extracts concentration
according to time.

4.8 E

B A dloellA] Auke] -8 F ubys)
= AAHTE B 849 WO E Ast
7] g8t S AT A FE o] g5k
vt o3k A2 2§ gelsta, ¥ AT
ANE T3l FF Ak F e HAVES
5T 5 A0, AAHS A Tl 4L
A FET TFsAd0) Sl AoE AFREHS
o} B AAaE g oksbd ofef 9} itk

DAAHST 545 4% 23 pHe
7.6~8.30F ZA¥ o d59} 5zt Zo
2 Yehton, SS, CODy, T-N, TP, &
W FEF Fd 27 216.0 mg/L,
154.1 mg/L, 9.06 mg/L, 8.59 mg/L, 68.0
mg/LE LFEF T



ZSME 0| et XNH = XMel2E It 53

3)

&

1122

o2
ih)
%
it
ofN
EOl

3.

. ;47] Ag Z%-‘GH}.

o] g% Mas HrHY A
o] A7) 9 AN RYO] SV S
A =2 AYass Yehliglo
250 W, 180 min®] Z7ollA A&
& SS 73.3%, CODMn 81.5%, T—N
51.0%, T—P 58.1%, &vlfE5% 57.9%
2 Yepdth 53], SS %W CODw9) AE &
Fo] =& AR YR

&
o

(

1

fn oo o
oy
b

fa

2 i3 o by

A, FHE(2008). AdHES A
2o A2 AN 9 wjE2a A AL
QFAets] FA ST, pp.
105~112.
o"%1(2003). ¥17]5}8H4

el g f3he ARG 2ol
e A e ke el A 6(3). pp.
45~53.

a 7% =

447(2006). sgedae] &
Agoke] = =8 dgt s d et

33, pp. 221~237.
Zﬂlod?“\(1997) S AAR
S pp. 11-1~11-8.

(2010). NI TG

o, £1.4(1995). _fﬁ—%u}oﬂﬂ

flob 1ok
W o 1
Sl

o
o2
T
434

o ol 2 2
)

ne
23
;

5+3] ], 10(1). pp.75~87.
1997). 251k ZAbel 28k %9
d 7124 a5, AFER S =

Ay

2
~~

N o fT M o roh B I ot 4}4'
oo Do j;

- JO[I >

Ho ‘:j = 1o

e Hu: of

N 2

Py =

Job o

i I3
d
>,
N
™
=
e
o

o 4+ 2 g
T

[18{_';
>






