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A basic study on the reuse of shipboard wastewater( 1)
-The secondary treatment of shipboard wastewater
by Sequence Batch Reactor(SBR)-
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Abstract

There are several serious problems in treating shipboard wastewater due to special environmental
conditions of ship, such as confined space, rolling and pitching, change of temperature and so on. It
was suggested that Sequence Batch Reator{(SBR) process might be suitable for overcoming above
problems in terms of small size, high capacity of treating wastewater and full automation.

In this study the SBR process was used for the secondary treatment of shipboard wastewater. The
average removal efficiency of DOC, nitrogen, phosphorus and surfactants(MBAS) were studied and the
effects of various C/N ratio on the efficiency of treatment were investgated. From the experimental
results it was convinced that the SBR process would be able to be used as a suitable process for

removing organic matters and nitrogen in reuse system of shipboard wastewater.
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Fig. 2., Simplified Schematic Diagram of SBR
Reactor
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Table 2.3 General Characteristics of Shipboard

Wastewater

Division Concentration(mg/1) | Mean(mg/1)
CODecr 400-500 450
TN 25-30 275
TP 4-b 45
MBAS 10-20 15
Mineral oil{Diesel oil) 1.3-1.7 1.5
Animal Fat 1.4-16 15
Vegetable oil 1.4-16 15

Table 2.4 Composition of the Synthetic Shipboard
wastewater used in Run4

slstglom, vlAEo] MEFde] BRF Ao
kg atr] Haf ALE Feojoz Folstgdr)
9] &3 KHPOE AH8-8led 10mgPOy/ £ 7}

Table 2.2 Composition of synthetic substrate used

in Run 12,3

Composition

Concentration(mg/ ¢ )

COD
N
P

200 - 400
40
10

Composition Concentration{mg/1)
COD 350-450
TN 36-45
TP 12-14
MBAS 11-12
Mineral oil(Dies] oil) 1.5
Animal Fat 15
Vegetable oil 15
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Table 2.5 Operating Conditions of SBR

Step Fill |Aerobic| Anoxic | Aerobic | Anoxic | Aerobic | Anoxic | Aerobic | Settle | Idle | Draw ’I‘o.tal
Run (min)
Run 1 20 90 70 90 70 90 70 90 110 - 20 720
Run 2 10 60 50 60 50 60 50 60 70 - 10 480
Run 3 10 60 70 60 70 60 70 - 70 - 10 480
Run 4 10 40 60 50 40 60 - - 20 10 10 360
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Table 26 Summary of Analytical Methods

Item Analytical Method
pH pH Meter(Orion 330pH meter)
DOC TOC Analyzer(SHIMADSU 5,000A)
NHq-N Indophenol Method
NOs-N UV Spectrophotometric Method
NOz -N NED, Colorimetric Method
TOTAL-N | UV Spectrophotometric Method
TOTAL-P | Automated Ascorbic Acid Reduction Method
DO DO Meter (YSI Model 58)
MBAS Metylene Blue Method
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Fig. 3.1 Variation of DO with One cycle
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Fig. 3.2 Variation of DOC Concentration in
Effluent for One Cycle
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Fig. 3.4 Variation of NHs' -N Concentration in
Effluent with One cycle
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Fig. 3.3 Variation of Effluent DOC Concentration
during Test period
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Fig. 3.5 Variation of NOs: - N Concentration in

Effluent with One cycle
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each Test
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Fig. 3.7 Variation of Total - P Concentration
in Effluent with One cycle
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Fig. 3.10 Variation of SV during Test period
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Fig. 3.11 Variation of MBAS Concentration in
Effluent with One cycle
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Fig. 3.12 Effluent Concentration of MBAS
during Test period
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