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ABSTRACT

As the demand for crude oil and oil product increases, various oil
pollution accidents occur during processing and handling the oil and
its derivatives, hence making the environment more vulnerable to
them. Emulsified oil wastewater, in particular, is relatively hard to
treat because of its electrolytic stability. In general the emulsion is
water- stable electrochemically in the presence of emulsifier so that
the air-floating methods used in the treatment of free or dispersed
oils and gravitational oil-water separation techniques such as
Corrugated Plate Interceptor and Parallel Plate Interceptor developed
by American Petroleum Institute do not appear to be efficient in its
treatment.

This study was carried out to design a process for efficient
treatment of an emulsified oil wastewater and to determine optimal
operation conditions of the treatment process. To accomplish there
tasks, a combined system of CPI and bi-polar electrolysis was
employed to remove free and dispersed oils, and then to
electrochemically remove the emulsified oils.

T he removal efficiency of free and dispersed oils was diminished as
clearance of the CPI module increased. The optimum clearance was 6
mm and limit velocity was determined as 0.67¢ /min. The treatment
efficiency was also diminished in accordance with an decrease of the

module angle. The maximum angle to be used was 45 degrees when
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a clearance of 6 mm and flow rate 0.26 £ /min was employed. The
break point was determined on the basis of electrolysis effects in
batch reactor with packed bed bi- polar electrolytic system. This point
could be used as an optimum condition in designing the electrolytic
process. There was little difference in the electrolysis treatment
efficiency showed depending on the kinds of anodes. However, the
packed bed electrolysis system was a better efficiency than the
non- packed bed. Emulsified oil wastewater removal efficiency
decreased as clearance of electrodes increased in the packed bed
electrolysis system. Here, the optimum clearance is 55 mm. Under a
defined condition of conductivity and current density, the emulsion
treatment efficiency was logistically decreased as concentration of the
emulsified oil and the influent flow rate of the emulsified oil increased
in the treatment system.

This study will contribute to the development of economical
electrolytic treatment system of emulsified oil wastewater that utilizes

inexpensive packing media.
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Fig.3.2 A Pilot Plant with the CPl Module Used in this Study
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Fig.3.4 lllustrated Diagram of the Packed Bed Bi- Polar Media
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Fig.3.5 A Pilot Plant with Packed Bed Bi- Polar Electrolytic System
Used in this Study
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3.2

A-Bunker, B- Bunker

Table 3.1, 3.2, 3.3

Table 3.1 Specification of A-Bunker Tested in this Study

Specification Diesel Oil
Gravity API@60 36.4
S.G.@15/4 0.8423
Viscosity Kin. cst @40 252
Flash Point 62.4
Sulfur 0.87%
Water & Sediment Trace%
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Table 3.2 Specification of B- Bunker Tested in this Study

Specification L.R.F.O
Gravity API@60 21.8
S.G.@15/4 0.9225
Viscosity Kin. cst @50 43
Flash Point 93.5
Sulfur 2.64%
Water & Sediment 0.05%

T able 3.3 Specification of Emulsion Sample Tested in this Study

Items Specification

Kinds of Oil Cutting Oil
Density(kg/t @1 ) 1.03
PH 8.8
V ss(%) 83.6
T ension(dyn/cm) 2.0
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3.3

2.5 %wud 150 300 ¢ /min
6, 8, 10, 12 mm CPI
)
D.C. power supply 0.15,
0.3, 045, 0.6, 0.75, 0.9 ¢ /min
(Horiba 300A) TOC

Analyzer (SHIMADZU TOC 5000A) ,
, pH (Orion 330 pH meter),

Zeta- Potential (Zeta meter system 3.0)
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