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Fig. 1. Photos of sea bed after a month from the Diamond
Grace oil spill in Tokyo bay.
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Table 1. Typical
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composition of some oils and petroleum productsl)
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Unit : percent, except for metals(ppm)

Group Compound class Gasoline Diesel Light crude Heavy crude Bunker C
50~60 65~95 55~90 25~80 20~30
Alkanes 45~55 35~45 - - -
Saturates
Cyclo alkane 5 30~50 - - -
Waxes - 0~1 0~20 0~10 5~15
25~40 5~25 10~35 15~40 30~50
Aromatics BTEX 15~25 0.5~2.0 0.1~2.5 0.01~2.0 0.0~1.0
PAHs - 0~5 10~35 15~40 30~50
Resins - - 0~2 0~10 2~25 10~20
Asphaltenes - - - 0~10 0~20 5~20
Metals - - - 30~250 100~500 100~2000
Sulphur 0.02 0.1~0.5 0~2 0~5 2~4
* Light crude oil : as imported from Canada or Louisiana
Heavy crude oil : as imported from Arabic countries
Table 2. Typical oil properties”

Group Units Gasoline Diesel Light crude Heavy crude Bunker C Crude oil emulsion
Viscosity mPa.sat 15C 0.5 2 5~50 50~50,000 10,000 ~ 50,000 20,000 ~ 100,000
Density g/mLat 15T 0.72 0.84 0.78~0.88 0.88~1.00 0.96 ~1.04 0.95~1.00

API gravity 65 35 30~50 10~30 5~15 10~15
Pour point C NR -35~-1 -40~30 -40~30 5~20 >50
Flash point T -35 45 -30~30 -30~60 >100 >80
* NR = Not Relevant
API Gravity = [141.5+(density at 15.5)]-131.5
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Fig. 2. Imported region and volume of crude oils in 2007.
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Fig. 3. Imported countries and volume of crude oils in 2007.
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Fig. 5. Causes of vessel oil spill in the world.
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Fig. 6. Number of oil spill accidents and spilled oil volume
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Fig. 7. Causes of oil spill accidents in Korea(2006).”
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Fig. 8. Weathering processes of spilled crude oil.
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Fig. 9. Effect of different wind and current directions on the movement of an oil slick.
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Table 3. Reduction of spilled oil(light North sea crude oil)
by evaporation and dispersion under different sea
condition”

State of the Loss of oil through ~ Loss of oil through dispersion(%)

sea evaporation(%) Day 1~3 Day4~35 Day 6 and later
Calm 25~35 10~30  5~15 0~5
Medium 30~40 20~40 10~20 0~7
Rough 35~45 30~50  20~30 0~10

Very rough 35~45 40~60 2535 0~10
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Table 4. Solubility of n-alkanes in freshwater and seawater at

25T

n-alkane Solubility(ppb)
(Carbon number) Freshwater Seawater
Dodecane(C1,) 307 2.9
Tetradecane(Ci4) 2.2 1.7
Hexadecane(C¢) 0.9 0.4
Octadecane(Cig) 2.1 0.8
Eicosane(Cy) 1.9 0.8
Hexacosane(Ca) 1.7 0.1
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Fig. 10. Recovery of tar ball & tar mat.
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Table 5. The Crude oil mass balance for the Exxon Valdez,
the Braer and the Sea Empress spills after the first
stage response at sea and on the shoreline”

Exxon Valdez ~ Braer  Sea Empress

Oil fate (1989)  (1993)  (1996)
Total amount spilled(ton) 37,000 85,000 72,000
Evaporated(%) 20~30 9~19 35~45
Dispersed(%) 20~25 46 ~56 45~59
Recovered at sea(%) 4~8 0 1~2
Recovered at shoreline(%) 7~15 0 1.5~35
Stranded on the shoreline(%) 22~51 <1 2~6
In subtidal sediments(%) 35
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Fig. 11. Penetration of spilled oil into the coastal sediment.
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Fig. 13. Photos of oil penetration patterns taken at Padori beach(December 12(a), December 12(b) and Gurumpo beach(De-

cember 11(c)).
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Fig. 14. Photos of oil adhesion on rock(a), tetrapod(b) and artificial revetment(c) at Taean in December 12.
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Fig. 15. Structure of dispersant and its work to oil slick.
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Table 6. Definitions, strongpoints, weakpoints of cleanup techniques to oil polluted shoreline
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