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Abstract : There have been several problems in treating shipboard sewage due to special emvirommental conditions of ship, such as
limited space, rolling and pitching, change of temperature and so on. It was suggested that Sequence Batch Reactor (SBR) might be
suitable process for overcome these problems in terms of small size, high capacity of treating wastewater and full automation. In this
study a SBR process was employed for biological treatment of organic wastes in the shipboard sewage. This process was able to remove
nitrogen and phosphorus as well as organic matter efficiently. More than 95% of chemical oxvgen demand(COD) were removed. In
addition, about 97% of total nitrogen (T-N) was reduced. The total phosphorus(T-P) reduction averaged 93%. A disturbance operation
vaused by the treatment of Methylene Blue Active Substances( MBAS) was not observed
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.M B AWM E ol & A=A HedAet B - 53hHd A
FAQl A71ZE7E e BF FrlEAAC FEEe]
detafedel ode vg Aze|xa Y HAsTRs HFFdY 5 HEe HJAEHY HAad A& FAl A
A& Z7psba QU wE o dom Qs opAl Ao} of A o+ gl e Syt F4ES AR E
Fo] S 1 21 A wadnx wAaT & A sl EAET ek Fol MuloA fFEE A4
Al kA H }7]%(11\/[0) ol e EAAL olAsti o ol FAdFsE Ao HIFFH AT HEwAel
2.9o] #HEE MARPOL 73/78 doke aelalgich Awt AJNE Agsta AT T, 1998). = ZF defuig A
3] §]—7§-/;j_1 Aoem wAslE 9 4ol WES ﬁizﬂé}lg Q2 Hhol Al A= o - Fgo] dg A AriEs A
#4 ¥ eHMARPOL 73/78 ®%4 IV)o] 2 . 27RE] Algtal o] HEr1ES wEE Y] daiMiz i 98
Ao s wE (1973 11 2 A )" o u,}a]. %%‘4: 200 TAll A& 4 ol Mg sk eI kel A
ol oIty 109 ool FAMshz Auleld @At o4 W dAelth
= @AYok whel Asbsto] Az s ook srh(= A A B omEedMe dadd A& FAel AAz: 8749
Nt HEDARTAYE F AR, 2003). AA gl M EbalA AMREH oA 3L 3= Bacillus sp.
o] Heokol wmEw RE AMure fd ZAFH AT ol 8% AusH g sl A& & kg
VIARPOL 73/78 Aol wal o4xaAx2 A s ol l(Sequencmg batch reactor)& o]-&sto] Mukola] w4
Feslobal. sl@dmel Hew Aegdon dse S 2 Ase dE A Aed S,

« AR v 5 (4 3] 9), sangho@bada.hhu.ac.kr
w« A89) iskimZhanara.kmaritime.ac.kr 051)410-4416

051)410-4983

- 253 -



Bacillus sp.&

= oH

2.1 AEER

B Ao Ahg3 whEEE FA 5mme F9 olm™E
Azt AHFE AL HT F8HL 147200 FEREHL
1222 243U AT AFEeA FEY |32 57
ol & e TLE Y 7Y 2 FEFEE AF
S5mme] A& FHE Agsded, Y € REHEE 1|
FxAdo] goldt AL E(Peristaltic pump)s ©o]-&3te] o
Agr FHo] FUHm wlEHA vt wEkA7H(Mixing
time)oll Al o] whg-Z o] &3t &3S ¢& w712 2X|s
o 50~70rpme 2 WHIAZ T Mgz L£x= 32347
E 2838t 25+05CE X85 B Aol Abgd A3

Fig. 1el YRl

o AR ASES

(a) Picture of SBR reactor

Inlet Pump

A bubble

Automatic controt :
tube

system Air

Generator

.....................................

(b) Schematic diagram of SBR reactor

Fig. 1 SBR system used in this study
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Table 1 General characteristics of shipboard wastewater

Division Concentration(mg/ ¢ )| Mean(mg/ ¢)
CODecr 400~500 450
T-N 25~30 215
T-P 4~5 45
MBAS 10~20 15
Mineral oil(Diesel) 13~17 1.5
Animal Fat 14~16 15
Vegetable oil 14~16 1.5

Table 2 Composition of the synthetic shipboard wastewater

used in SBR
Composition Concentration(mg/ ¢ )
CODcr 350~450
T-N 36~45
T-P 12~14
MBAS 11~12
Mineral oil(Diesel) 15
Animal Fat 15
Vegetable oil 15

Ir

3

2 A AHSE AFEeAe &4t Sl el
B3(Best-Bio-Bacillus System) ¥-$-Z23%H AF st
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Table 3 Operating conditions for the SBR
> 7

Step {Fill} - {Settle|Idle| Draw |Total{min)

RUN| 10 80 10| 10 360

Aerobic : [ |

Anoxic
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Fig. 3 Variation of DO during one cycle in 6 hours
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Fig. 4 Variation of ORP during one cycle in 6 hours
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Fig. 5 Variation of each concentration of CODcr and TOC
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Fig. 10 Variation of SV30 during the test period
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