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Abstract : Lab scale experiment study was carried out for biological process development on cruise. SBR(Sequence Batch Reactor),
MBR(Membrane Bioreactor), and MSBR(Membrane Sequence Batch Reactor) system were investigated for practical application on
shipboard sewage treatment. From the results it was suggested that MSBR system might be suitable process for cruise in terms of
pollutant removal efficiency, maintenance and special environmental conditions of cruise. About 99% of BOD, 958% of COD and 99% of
SS were removed in MSBR system . In addition, about 76% of total nitrogen was reduced and the total phosphorus reduction averaged
59%.
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Fig. 3 Schematic diagram of MSBR system
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Table 1 Characteristics of membrane

Classification Membrane Picture
Shape follow fiber
Pore size 0.270.4m
Material PVDF
Hydrophile property Hydrophilic
Area 0.03m’
Pure permeate flux 0.35m'/m’ - day
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Table 2 Composition of synthetic wastewater

Composition Concentration
BOD (mg/ ¢ ) 400~500
COD (mg/ 2) 500~750
T-N (mg/¢) 80~100
T-P (ng/¢) 15~20
TSS (mg/ ¢) 500~620
Thermotolerant Coliform (cell/100mf) 4~5 x 10
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Table 3 Analytical method

Test item Analytical Method

pH pH metar(Thermo Orion 720)
DO DO Metar (YSI Model 58)
ORP ORP metar(Thermo Orion 720)
BOD Winkler-azide natrium method
COD KMnO; reflex method

SS Standard Method 2540D

Thermotolerant Coliform USEPA 1604

TN UV spectrophotometer method
TP UV spectrophotometer method
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Table 4 Operating condition of bioreactor

Content Condition
DO 02 ~ 6.0 mg/ ¢
ORP -180~ 220mV
MLSS 2,000 ~ 4,500 mg/ ¢
F/M ratio below 0.15 kg:BOD/kg-MLVSS-DAY
pH 65 ~ 75
Temp 20 C
3. AlglZn & &
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Fig. 4 Picture of bacillus sp.(x1000)
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Table 5 Contents of Res.MEPC.159(55)

Content regulation

below 100cell/100m¢

Thermotolerant Coliform

SS below 35mg/ ¢
BOD below 25mg/ ¢
COD below 125mg/ ¢

pH 6~85

chlorine (for disinfectant) below 0.5mg/ ¢
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Fig. 6 Concentration of effluent for COD
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