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A study on treatment of emulsified oil waste water in

vessels by electrochemical treatment system
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Abstract

Discharging untreated bilge to the ocean is a cause of marine pollution. In general, bilge
water contains free and/or emulsified forms of oil. Free form of oil can easily be
separated by gravimetric flotation and/or proper filtration processes. However, those
simple physicochemical processes could not separate emulsified oil without adding proper
chemicals. Electrolytic flotation is one of promising technologies able to fulfill the effluent
standard requirement, which is below 15 ppm of oil content. In this research,
Electrochemical process consisting of electrochemical flotation basin was studied for the
treatment of emulsified oil. In order to estimate, the effectiveness of oil separation
equipment influent concentration of oil and HRT(Hydraulic retention time) were
considered. Also, lab-scale electrochemical process was designed and operated in the
condition of various HRT, current density, and electrode gap. Through the research,
following results were obtained. From the experiment of bench scale electrochemical
treatment process, it was demonstrated that the emulsified oil was treated effectively and
the removal efficiency of emulsified oil from wastewater was increased with HRT and
current density.
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Fig. 1 Schematic diagram for electrochemical
treatment system of emulsified oil waste
water.
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Table 1 Operating parameters and conditions for
electrochemical treatment system.

Conditions
5, 10, 20, 30

Operating parameter
HRT{(min)
Superficial current

density (A/dm®)
Distance between

051, 2, 3, 4,6, 8 12

5, 10, 15, 20

electrodes (mm)
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Table 2 Analytical methods and instruments.

Item Method and Instrument
Temperature Bar thermometer
Ampere Ampere meter
Voltage Volt meter

0il content{(mg/L) Qil content meter
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Table 3 Various condition for the confirmation
removal process.

Items Estimate Remark
value
Current density | 4A/dm® 24 Ampere
. Anode 1 sheet
Electrode size | 10 x 30cm Cathode 2 sheet
Electrode gap 10mm Best condition

Temperature(Air) 25T
S.W temperature 20T

Oil content Government
(Before) 0me/L approved
Oil content 6mg/L Government
(After) & approved
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Fig. 3 Effluent oil concentration with the HRT.
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Fig. 4 Oil removal efficiency with the HRT.
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Table 4 Mass balance of oil flotation in the
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-

Concentration | Volume | Mass | Fraction

(mg/L) (L) |(mg)| (%)

Influent 90 255 |2295| 100
Flotation 13,025 0.0162 |211.0| 919
Attachment - - 09 0.3
Settling 0 0 0 0
Effluent 6 2.53 152 6.6
Volatilization - - 2.3 1.2

Photo. 1 Floating sludge from Engine room bilge
by electrolysis.
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