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Abstract: The rapid growth of sea, river and various other ships has made the ship's sewage treatment more and more
concerned. In this study, the ship type, wastewater quality characteristics and treatment progress were summarized through
literature review, as well as research and application of membrane bioreactor (MBR) for the marine ship wastewater treat-
ment. Except ballast water, marine ship drainage mainly includes domestic sewage and other sewage containing oil or toxic
substances. The quality and quantity of marine ship domestic sewage vary greatly, and pollutants concentrations are high,
i.e., BODs 991 ~ 5840 mg/L, SS 1 180 ~ 4 980 mg/L. The composition and pollutant concentration of oily sewage are com-
plex and high, i.e., the oil content of the bilge water as high as 50 000 mg/L, and the degree of emulsification of the oily
wastewater is high due to frequently shaking. Though discharge standard of marine ship wastewater depends on ocean area,
its requirement is becoming increasingly stringent which results in high demand on space and operation and maintenance.
Due to small footprint, excellent effluent quality, and easy operation and maintenance, membrane bioreactor has gradually
become the mainstream technology for marine ship sewage treatment.
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Tab. 1 Characteristics of ship sewage water quality and treatment process

KK
57K R W TS BB RIL CODZFRE/%
pH SS/mg-L'  BODs/mg-L" HAth/mg- L
e 2 I S5V 7K A EAb A AT 500 6.8 320~400 280~410 NH;-N 25~40 85012
MBEEEEK SBRIALIR - - 520 180 - 85t
IO 5 15 /KA K A/O MBR 12 6.8 380~550 180~360 NH;-N 22.3~29.8 981
M BUE TG K R S - 8.911 - 1800° - -
[EPVERENEYIN MBR 24 7.66/7.5 - 2020/2150 NH;-N 85~150 >g70m
BAYATAA 5 K Z YRR 0.4 8.5 - 150~2 100 NH;-N 40~60 >9(17
LY IEYIN MBBR - 1.000~1 500° TPH 31.5 8918
LY IEYIN 2N R 1 8.0 - 4200° Se 641; Zn 68; Cu 13 74091
AR R K FL i 2500 Zn 20; Pb 0.1 20~502"
[EEDREnslii) Vi FL i - 7.5 760 3080 0il 2000 68.5~96.8"11
AR K ERAIREAET TR 2951 8-9 20~200  2200~1 760° 0il 80 7502

¥E: COD¢,» mg/L; TPH-total petroleum hydrocarbons.



-8 Mmoo A A

¥ o#® R % 42 %

2 IMO MK EH XML TE SRS R HRRE
Tab.2 The limits of ships domestic sewage pollutant discharge
standards of IMO and China
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Vo a JORBIFR: b TNHUKERER20 me/LEREDT0% L5 ¢ TPHAKRER
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Tab.3 The sources and characteristics of oily wastewater
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Tab.4 IMO and China's ship oily wastewater discharge control
requirements and emission limits
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Tab. 5 The process parameters of MBR treatment of
ships domestic sewage
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