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A Study on the Characteristics of Qil-water Separation in Non-point Source Control Facility
by Coalescence Mechanism of Spiral Buoyant Media

Sung-Won Kang - Seog-Ku Kim - Young-Im Kim - Sang-Leen Yun - Soo-Hae-Kim* - Mee-Kyung Kim' #**

Environment Research Department, Korea Institute of Construction Technology - *HAE-DONG A&C
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ABSTRACT : Non-point source control system which had been designed only for oil-water separation in the fields of oil refinery and
garage was upgraded in this research for the removal of runoff pollutants in impervious urban area. Pollutants including oil from driveway
and bridge were eliminated by two types of pathway in the system. One is the coalescence mechanism that the oil droplets in the runoff
come into contact with each other in the spiral buoyant media surface and form larger coalesced droplets of oil that are carried upstream
to the oil layer. The other is the precipitation that solids in runoff were settled by gravity in the system. In this research, coalescing
characteristics of oil and water separation were investigated through image analyses, and efficiencies of the non-point source control system
were evaluated using dust in driveway and waste engine oil. Media made of high density and high molecular weight polyethylene was in-
determinate helical shape and had sleck surface by analysing SEM photographs and BET. Surface area and specific gravity of media which
were measured directly were 1,428 mm’ and 45.3 kg/m’ respectively. From the image analyses of the oil droplets photographs which were
taken by using microscope, it was proved clearly that the coalescence was the main pathway in the removal of oil from the runoff. Finally,
the performances of the non-point source control system filled up with the media were suspended solid 86.6~95.2%, CODc: 87.3~95.4%,
n-Hexane extractable materials 71.8~94.8% respectively.
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Fig. 1. Schematic diagram of the non-point source control
system with the media.
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Table 1. Physical, mechanical, thermal and electrical properties of raw material of the spiral buoyant media

Items Value Unit Test Standard
Density 930 kg/m’® ISO 1183
;:3 Mass melt-flow rate (MFR) 1907C/21.6 kg <0.1 g/10 min ISO 1133
g Water absorption (23 C-sat) <0.01 % ISO 62
g Humidity absorption (23 T/50%RH) <0.01 % ISO 62
'cgﬁ Elongational Stress F (150/10) 0.51 MPa ISO 11542-2
g | Intrinsic viscosity 3150 mL/g ISO 1628-3
Viscosity number 3850 cm3/g I1SO 307, 1157, 1628
Tensile modulus (1 mm/min) 680 MPa ISO 527-2/1A
Tensile stress at yield (50 mm/min) 17 MPa ISO 527-2/1A
§ Tensile strain at yield (50 mm/min) 20 % ISO 527-2/1A
éﬁ' Nominal strain at break (50 mm/min) >50 % ISO 527-2/1A
g Tensile creep modulus (1 h) 430 MPa I1SO 899-1
'g Tensile creep modulus (1,000 h) 220 MPa ISO 899-1
§ Charpy impact strength (14°V-notch both sides) 130 kl/m® ISO 11542-2
2 Shore hardness D scale 15 sec value 61 - ISO 868
Ball indentation hardness 30 sec value 35 N/mm® ISO 2039-1
Wear by sand slurry method (based on GUR 4120=100) 80 - Internal
DTUL @ 1.8 MPa 42 T ISO 75-1/2
DTUL @ 0.45 MPa 65 T ISO 75-1/2
? Vicat softening temperature B50 (50°C/h 50N) 80 T ISO 306
5 Coeff.of linear therm. expansion (parailel) 2 E-4/C ISO 11359-2
Tg’ Flammability @1.6mm nom. thickn. HB class UL9%4
g_ thickness tested (1.6) 1.6 mm UL9%4
@ | Thermal conductivity at 23C 0.41 W/(m K) Internal
Specific heat at 23C 1.84 kJ/(kg-°K) Internal
Relative permittivity - 100 Hz 21 - IEC 60250
- Relative permittivity - 1 MHz 3 - IEC 60250
§ Dissipation factor - 100 Hz 39 E-4 IEC 60250
8 Dissipation factor - 1 MHz 10 E-4 IEC 60250
g Volume resistivity >1E12 Ohm*m IEC 60093
E Surface resistivity >1E12 Ohm IEC 60093
& | Electric strength 45 KV/mm IEC 60243-1
Comparative tracking index CTI 600 - IEC 60112
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(a) Shape of the spiral buoyant media  (b) SEM photograph of a media(x100) (c) SEM photograph of a media(>10,000)

Fig. 2. External shape and surface characteristics of the media.
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Fig. 3. Droplet size distribution and volume fraction from image analyses.
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Fig. 4. Evaluation of non-point source control facility using coalescence mechanism of spiral buoyant media.
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