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Abstract : Lab scale experiment was carried out to study biological wastewater treatment technology developed for shipboard. RCM
process using BM (Beneficial Microorganisms) was investigated for practical application on shipboard sewage treatment. RCM process
Is an environmental fiendly treatment system, with minimum production of sludge. In the test, BOD5, CODcr, T-N and T-P were
reduced a 96%, 97%, 75% and S81.68% respectively. From the result it was suggested that RCM process with BM might be a suitable
process for shipboard sewage treatment, maintenance of usefill microorganisms and creating special environment as the SDC tank Is
circulating In the non-biodegradable organics sludge generated during the wastewater treatment, thus reducing the amount of sludge
generated. Therefore, the RCM process does not require additional equipment to strengthen it to meet the marine pollution standards.
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Fig. 1 Schematic diagram of RCM(Rumen Cometabolism)
system
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Table 1 Identification of microorganisms in BM by
pyrosequencing
Microorganism Distribution(%)
Prevotellaceae uc s 222
Lactobacillus_uc 17.7
Lactobacillus parabuchneri 6.9
Lactobacillaceae uc_s 6.5
Lactobacillus paracasei 5.8
Lactobacillus parafarraginis 4.3
Lactobacillus camelliae 3.0
Lactobacillus manihotivorans 24
Acetobacter lovaniensis 2.3
Lactobacillus collinoides 2.2
Lactobacillus vini 2.0
Lactobacillus hilgardii 1.8
Lactobacillus pentosus 1.7
Lactobacillus rapi 1.5
Lactobacillus pantheris 1.3
Ethanoligenens_uc s 12
Veillonellaceae uc s 1.2
Lactobacillus similis 1.2
Lactobacillus harbinensis 1.0
Rhodospirillales uc s 0.5
Others 13.8
Total 100.0

Note) uc_s : Unclassified species

oA BAE = L& o]g3to] Auto A wjEEH & 59 A
o] FARSE AA ARRE JhEste AT FAS AE
AL F JEE FATE FUdE 259 5AL Table 13 2
o ¥S7]= 20139 69 F-E 2013 9€7bA] oF 371Y Fot
Ag gAY o, Han 5 (2010)% o] F2 20TE
Zlskal, DO 20 ~ 50 mg/L, pH 65 ~ 75 F/MH| 0.15
kg-BOD/kg-MLVSS-DAYZ A3}
Table 2 Characteristics of influent
Parameter Concentration(mg/L)
Range Mean

BOD5 150 ~ 200 175

CODcr 200 ~ 250 225

T-N 30 T 70 50

T-P 379 3

TSS 150 ™ 250 200
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X FastDNA SPIN KIT for soil (MP Biomedicals,
Santa Ana, CA, USA)S o]&3lo] Al59] Total DNAE F
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Table 3 List of primer used in this study

Primer Size Primer sequence
name
AGA GTT TGA TCM
E2TF 149%5h TGG CTC AG
_ b AAG GAG GTG
EI522R ATC CAN CCR CA
CCT ACG GGA
MIF-GC GGC AGC AG
445bp
CTA CCA GGG TAT
T8OR CTA ATC
GC-clam CGC CCG CCG CGC GCG GCG GGC
p GGC GCG GGG GCA CGG GGG G

Faed

el
Table 4 PCR conditions used in this study
PCR Condition
Cycl Denaturati Annealin, Extension
Step Primers yele on caling ens
num N
ber T min T m T m
n n
First PCR 2IP&1522 20 94 1 50 15 72 1
Second 20 9| 05| 60| 05| 72| 05
PCR 341F-GC
(Touchdo | & 786R 15 9% | 05| 50| 05| 72| 05
wn-PCR)

3) EAYUH

¥ F+ Standard method 4500(Leonre,1998)2} 2 &
pd

3}o] Table 59} 72 WHo g A3t

Table 5 Analytical Method

Test item Analytical Method
BOD Standard Method
COD Standard Method 5220
SS Standard Method 2540
T-N Standard Method 4500(Hitachi U3000)
T-P Standard Method 4500(Hitachi U3000)

1) MLSS s&

3. &t & ng

BMs-1& 483 RCMHHE-7]9] MLSS &%= 4,68076,360

mg/L Afolef &
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Fig. 2 Change of the concentrations of MLSS
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Fig. 3 Comparative analysis of microbial communities at
phylum level (beforem and after)
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