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Abstract : Lab scale experiment study was carried out for biological treatment process development in cruise. SBR(Sequence Batch
Reactor) process with BM(Beneficial Microorganisms) was investigated for practical application on shipboard sewage treatment. From
the results it was suggested that SBR process with BM might be a suitable process for cruise sewage treatment in terms of decrease
in odorous compounds, maintenance of useful microorganisms and creating special environmental conditions. By adding BM to SBR
system, odor unit of sulfur compounds was about 20 times reduced.

Key words : SBR, BM, cruise, shipboard sewage, odorous compounds
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A GHAE Fh AgHE oA S37] 9I5ke] ¥H3-7] W] 3 Table 3 Identification of microorganisms in BM by
210l (SO S ZAske] QYEEHA wkgol od A3 FIES pyrosequencing
:%]'?_]*3]-91‘:} %L ]%(504 )8 IC(MetrOhm, 7091\/IEI‘ALFREE) l\/ﬁcro()rganism D]Stnbutl()n(%)
£ ol&3te] FAskt Prevotellaceae_uc_s 22.2
frEgd AEse GHEH AR RAE PURGE & Lactobacillus._uc 177
TRAPH o= HdAjglstar GC/MSDE ol&3te] 44 #48) Lactobacillus parabuchneri 6.9
At FeA Wl e RS A FEH (HS-SPME, Lactobacillaceae_uc_s 6.5
Headspace Solid-phase Microextraction)S ©]-&38le] F&3} Lactobacillus paracasei 58
1 GC/MS SIM(Selected ion monitoring) mode® & #&}] Lactobacillus parafarraginis 43
o Alsel s /e AeR FAHE FALD AHH Lactobacillus camelliae 3.0
=29l Hydrogen sulfide, Methyl mercaptan, Dimethyl Lactobacillus manihotivorans 94
sulfide, Dimethyl disulfideg o2 3te] £S5 Aasts] Acetobactor lovanionsis 23
o, Al o8 TP AR B FEai], GO, AFE Lactobacillus collinoides 2.2
&3t Selected ionsE< Table 29} 2t} Lactobacillus vini 20
Lactobacillus hilgardii 1.8
Table 2 Analysis conditions for sulfur compounds Lactobacillus pentosus 17
Analysis . GC-MSD, Agilent 6890 / 5973N Lactobacillus rapi L5
Equipmen Lactobacillus pantheris 1.3
Extraction 10 min at 40C Ethanoligenens_uc_s 12
Desorption 3 min at 250C Veillonellaceae_uc_s 1.2
Inlet 220°C, splitless injection mode Lactobacillus similis 12
- Lactobacillus harbinensis 1.0
Column HP 5ms (60mx0.25mmx0.25¢m), 1 m{/min —
Rhodospirillales_uc_s 0.5
Oven 35C (hold for IOmDm) :5 C/min to Others 138
200C
Total 100.0
Hydrogen sulfide [34(Mass ion), 33, 36 . :
Note) uc_s : Unclassified species
Methyl mercaptan |47(Mass ion), 48, 45
Selected Ion
Dimethyl sulfide |62(Mass ion), 47, 45 S B zF mAE = Iy #F2S B gRe =4
Dimethyl disulfide |94(Mass ion), 79, 45 H rdes mz Adgste] s AeedrE AT 45

AT 2 FE57 54 Fshr] 98 vs7] 9713
ol 47] A2 2AE= 014 VOCARB™ Trapg o
GC/MSD  SCAN

Sample Concentrator® %3 A8

mode® #2514)
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dstal s}
A3} B.subtilis, B.cereus, B.valismortis,
Bmegaterium 522 53 = A},

AHg¥ BM AABAL, BM-S-1)& Pyrosequencing 23}
13059 ohFe Al @ aRE T H] AN 2T Table 301
549 F2 vAEY O EIXE YR

¢
o° oo

T A EHAEES A A 99% Homology® Candida
boidinii, Saccharomyces cerevisiage® 5= At}
BM oA sAHE Fikd 7 ES EE84 48 /M3

e Aoz EJ_E]J_ o™ 5AY Rhodospirillales &<

FHAAT R HS 59 o Aol a3t s Ao
BauEa glek(e], 2004). ®3 SAHE  Bsubtilis?

Saccharomyces cerevisiae = GRAS(Generally recognised as
safe) 2 EFEE VSR oA 2 SANAAY FF=

ZHA ARSI Jom, AFAdel oetd uldte] A
AAo &3 A= Aow HuFEI JrHHE 5, 2009). 54
H uee =3k % (Methanol -assimilatin yeast)$]
Candida boidinii= 4% 1‘? A, ol 4k, RUldAaY, &
2, ol PO AAYS BT o888 £ 9le Her B
nE I o] FEEFY AAN vl FEeA e F 2
& Ao = ditdn e FAEET w2 AGE o] Y
om aaAdedol Fob v &3 VAR BauEa gl
o HEggEe] Ede T w2 Ao=m 4 Ut

(Halah et al, 2007).
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Fig. 4 Comparison of specific odors between conventional
activated sludge and 3 days after adding BM.
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Table 4 Odor index and odor threshold for target compounds

Odor threshold Odor index
(ppm) AS reactor | BM reactor
Hydrogen sulfide 0.0005 2,080 138
Methyl mercaptan 0.0001 1,932 34
Dimethyl sulfide 0.0001 33 -
Dimethyl disulfide 0.0003 5 -
Odor Unit - 4,050 172
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