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Fig. 1. Physical, chemical, and biological processes affecting the oil slick
transformation (Shen, et al.c?)
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Table 1. Predicted spreading laws for oil slicks (Fannelop and Waldman‘®)

Gravity-inertial regime | Gravity-viscous regime | Surface tension-viscous regime

One-dimensional | zig/L= zefL= zre=143[6""*/(pupw)/*] 1374
1.39(g80/0uL) /372 | 1390 g*(80)%/ puprn] /378
Radial Tre/L= zreg/L= 21e=1.6[0/ (pupew)'’/*] 1374

L14(gap/peL) /472 | 0.98[g*(80)/pupme] /124i0*
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W BIRAKEZEMATEZ AR

Vl—Vz

1

AR RE BMER I KERE ZHE o Mackay ef ol ZHARBRABRZBERZIT
BIRMK T
1

F=(-4-)[ mnPetin (CKzit+ )| (3.4)

=1—g k=] —0.54/2 (3.3)

A t B 3 Ke=KuAv/RTY,, Ky=00025 UL%Y; Ky REEREKRE > B m/s; Ui
REEKE 10m @ErBE: A REMEE > B m?; v ; REFRE » B/ m’/mole; R A
REEHH » 82.06X107° atm m*/mole °K; T RBRERE » B K, Yo ErhiesiEasg » B m®
o FEFAZRREE (vapor pressure) P, EAERER T HREE T, BR

_ T
In P, _10.6( ——-T;-) (3.5)
Shen et al.®® #KJFEi (crude oil) = CER T, {ES:
C=1158.9 AP]-1.1435 (3.6)

T,=542.6—30.275 API+1.565 API2—0.03439 API*+-0.0002604 API* 3.7)
A API RIgH > TERMZLE » sg 0 (RIBE T KRS ¢
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S9="(API+13L5)
MR Z RS E » HPAEGHIAR » k8 Torgrimson® ZiREHEERMF » LIHESR

o A EBRME (B Mackay ef al.'”) FRFIRK= o

Table 2. Shoreline descriptor and half life (Torgrimson'?’)

£ sEREEEERSESH

(3.8)

Shoreline descriptor

Half life (hrs)

Exposed Headland
Wave-Cut Platform
Pocket Beach

Sand Beach

Sand and Gravel Beach
Sand and Cobble Beach
Exposed Tide Flats
Sheltered Rock Shore
Sheltered Tide Flat
Sheltered Marsh

Land

1
1

24

24

24
8,760

8,760
8,760
8,760
8,760

K= FEFMCARARR

Table 3. Suggested evaporation parameters for various crude oils

(Tz=283K) (Mackay, et al,”

Gravity API g/cm? C To Py
10 1.0 89.2 366 0.044
12 0.986 69.4 348 0.088
15 0.966 52.1 339 0.13
20 0.934 34.7 329 0.18
25 0.904 27.2 330 0.17
30 0.876 22.33 325 0.21
35 0.850 19.5 314 0.31
40 0.825 17.9 304 0.45
45 0.802 16.4 283 1.004
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The Spread and Diffusion of Qil Pollutants on Water
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ABSTRACT

Oil spill on water due to accidents of oil tankers, discharge of waste oil
from vessels, etc., pollutes the water and makes a great impact on the aquatic
environment. In order to predict the coverage area by oil pollutants, it is nec-
essary to understand their spread and diffusion processes on water. The spread
and diffusion motion of oil is dominated by the advection of water and oil
spreading. Based on this physical process of oil motion, a numerical mode! can
be developed to simulate the spread and diffusion of oil pollutants on water. The
predicted coverage area of oil pollutants will be used as references for aquatic
ecosystem evaluation and for environmental impact assessment.



