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Abstract

There are two treatment processes that are currently applied to ships are the biological treatment process using the activated
sludge and the electrochemical treatment. However, neither of them are able to remove both nitrogen and phosphorus due to
their limited ability to remove organic matters, which are main causes of the red tide. This study was conducted to identify the
characteristics of nitrogen removal factors from manure wastewater by replacing the final settling tank in SBR (Sequencing
Batch Reactor) process and applying immersion type hollow fiber membrane. SBR process is known to have an advantage of
the least land requirement in special environment such as in ship and the immersion type hollow fiber membrane is more
stable in water quality change. As the result, the average in the cases of DO (Dissolved Oxygen) is 2.9(0. 6 ~3.9) mg/L which
was determined to be the denitrifying microorganism activity in anaerobic conditions. The average in the cases of ORP
(Oxidation Reduction Potential) is 98.4 ~237.3 mV which was determined to be the termination of nitrification since the
inflection point was formed on the ORP curve due to decrease in the stirring treatment after the aeration, same as in the cases
of DO. Little or no variation in the pH was determined to have positive effect on the nitrification. T-N (Total Nitrigen)
removal efficiencies of the finally treated water were 71.4%, 72.3% and 66.5% in relatively average figures, thus was not a
distinct prominence. In being applied in ships in the future, the operating conditions and structure improvements are deemed
necessary since the MEPC (Marine Environment Protection Committee). 227(64) ship sewage nitrogen is less than the
standard of 20 Qi/Qe mg/L or the removal rate of 70%.
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Fig. 1. Schematic diagram of the advanced shipboard sewage treatment plant.
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Table 1. The average concentration of the raw water for experiment

Parameters Units Measured values

Minimum Maximum Average

Influent flow rate m3/day 0.91 1.01 0.96

Temperature T 7.2 9.8 9.2

pH - 7.1 7.4 7.2

DO mg/L 0.44 0.75 0.62

ORP mV 77 89 84
TN Conc. mg/L 181.938 526.943 325.236

Load kg/day 0.17 0.53 0.31
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Fig. 2. Schematic diagram of the advanced shipboard sewage treatment plant.
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Table 2. The average concentration of the raw water for experiment

Parameters Unit Conditions
Anaerobic tank Drain flow L/min Auto
MLSS mg/L 3,500
Aeration min 120
SBR reactor Air flow L/min 40
Mixing min 60
Media Use
Drain flow L/min 1.5
MBR(only aeration period) Drain (On/Off) min/min 7/3
Air flow L/min 121
HRT min 240
Flow m’/day 1.01

Table 3. Analytical methods and equipments

Parameters Methods Note
Temperature Portable pH meter, Direct Measurement YSI S5
pH Portable pH meter, Direct Measurement YSI S5
DO Portable DO meter, Direct Measurement YSI 550A
ORP Portable ORP meter, Direct Measurement RM-30P
T-N Hach DR 2800, Method 10072 TNT HR TOTAL NITROGEN
3. 2% 9 2 MRS ) )X 2h8 A FAISR S ]
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Fig. 3. DO variation of pilot plant.
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Fig. 6. T-N variation of pilot plant.
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Fig. 7. Concentration profiles of T-N at influent and effluent with removal efficiency.
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