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Abstract — The purpose ¢f this study is to quantify the penetration behavior of spilled weathered oil and dis-
persed oil and to evaluate the influence of the penetrated oils on seawater infiltration in tidal flat environment.
The penetration depths of the spilled oils into the tidal flat sediments were gradually deeper according to
increase the stranded oil */olume. The penetration depth of stranded oil were abruptly dropped at first falling
tide, but were not significently fluctuated after that. Moreover, hydrocarbon concentration was most high within
the upper 2 cm. Seawater infiltration was decreased in proportion to the stranded oil volume, Dispersed oil was
easily permitted the seaweter infiltration than weathered oil and crude oil. Therefore, quick cleaning actions for
penetrated oil will be required for recovery of seawater infiltration, because the seawater contains oxygen and
nutrients required for the survival of benthic organisms in tidal flat.

Keywords: Coastal pollution(d+2.3), Model tidal flat( 5.3 Z7tdl]), Spilled oil(+% 7)), Penetration
behavior(3571%), Seawater infiltration(F)+3+
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Fig. 1. Schematic diagram of experimental set-up for oiling studies.



o2

136

olME ZAHEREE sl A3E $33lt. Hiroshimath
2 AzolA mZ7A 2] B 29 s1EAIZe] 6RO R 1247
12} ¥kl J3tB® 29 WAzt
WELTE 0009

ol age) Anese 7)E
siict,

Z(semi-diurnal tide)?} %4
24 WEE 2 md WAERTE 29
cm/sE. ST FEgE A HEFRL
9] 5ol YGako] gl= 40 cm 2
2.2 2Rt B3R
FE29 7152 el Fejs. Fake ol e s AA
o] EE] 3kl Aol WEksle] F i (weathered oil)2] HEIZ
HBFE AL Q19141 FAMA o] AR 15 wEel 2 E]F]l 9
Holl oJalA] Eaki-(dispersed oil)e] HE)Z WAL o] Qokx|e] 2
Zhdell EaskA fck
upebr] 2 Aol 15004 0.87 g/em’, &84 -15°C,
% TEE 2.0%(wt)e] 58S I e $542] Upper Zakum
& olgsto] Faet BAM-E SlxEodth. st 50-80%(v/
v) %?j g -2 olFA S “& 378 F25(chocolate mousse)”2FiL
2o ol$ gt gz gk 2:7itfol] 1364 9ok et
A 27 4 Fele] FIRE w7 d8iA 1A air stripping

o)tz
=

Moz g3z AuAE AR20% wi)e AAS e 59 5
GO EGUIE 280ME Sto] BEATPI W 5 mi)

(TAITEC, Co., Recipro Shaker SR-v)E o] €3]] 30% 53t /J3}
2 Z3AIHHBabro ef al.[1992]; Mackay et al.[1973]).
6A T A WEE 2 mé) HAEHE 29 BEEHEE 0.009

em/s? SIATH T3 2 BiEE2 oujAde] AYERY 7|

Y R

9] A=l Jgo] QU= 40 cm Y9z B rKFig. 2).

ot

=

Co., LTD.)E 25:25:1(w/w)e] HI&Z 1 LE-2] Hlo]#{ell 418t b
<, WHEZ1(EYELA Co., Uni Thermo Shaker NYS-3000)% ©]&
atod 308 Fob 78 WwFor Eeto] AlLslith(Babro &
Fingas[1992]; Mackay et al.[1973]).

7154
Kggaku Co., LTD)Z o]438t] £330, 1 A= Table |
of] AlAlERTE.

7189 Folzke A3 5 (Smith er al.[1981]; Delaune[1984];
Lin & Mendelssohn[1996]; Little[1987]; Oudot e al.[1998))F 3+
331 1, 2, 4 13]al 8 Lim*E 3510, Aol e 2
E SPINA Edmde] ZAAZTH

A5+ Z %A (U-tube Reverse Flow Viscometer, Thomas

S %, 59)

237182 EE HS
oo @ HEAL] He-E Darcyd ¥2el g3
on, 2AEAS oIFEEE FETUCGT TR U, B
ol vlEllstn H5el dmlEsittE Zs WE}@E}(%LDOOO]).
I AT E A7) JErt ok e e A =
] Bofel ] A71H e ouf st ARAES BoleAlE Yol
7] f3IA Aol 715 Tkl 7 QoM ddstAl BAF
Al D]'— A5 st A EFmHe] odstA 23) Al
il ‘q“LE? 7“157%%34 1624 F71(192712h) &
FATE DI,
ol e 4 4
o Awl] &
gato] FE33lth. F2 AL TLC-
FID (Thin-layer Chromatography-flame-icnization detector)& ©]-&

=
AT

rﬂ

i‘N

\1U>_“,

1654 5

_,Jx:EL"

35t & dichloromethanes ©]8

H

B, FAE S An)E o) e AR B sl 2Asigct,
Al TAIHO Self Mixing S-7(manufactured by TAIHO Industries
2.4 H&E 7IEC| ol EF
Tidal cycle (24 hours) AEx 7|29 5}]/\_4 e ].‘_ EE AEs] YA 12
{ Falling | Rising | Falling | { Aol 71g0] PEH AU JBFAZRE Al Bh7h 7
100 - =)- ] H %o} A 9] ek &=
S8 = . 29 AR 9ol AXAA 38 5k sk siee)
§ 20 — HWL  gstod Bahiel abg aeln il A%l 98t el 4%
& & WgE nla aich
§ AR WIS ;- PR AU VPR S CL
£ x
B 20 [ - LWL 3. 483 nE
D Lag time o F
100 g _
0 218 2 3.1 7|120| AE HE
Time (hours) Fig. 32 F2kgl 7|E=ko] w2 Zaha-9} B4k 128l C5H
Fig. 2. Tidal fluctuation shown as the: dash line. HWL; high water ¢ EoF F5Fzlol9] W35 vebd Aot} stabd 7189] ool
level, CL; center line, LWL; low water level. 1 LimollA 8 LimZ Z7)8k)| whe) 7|29 Hezlo] et uiwHAl
Table 1. Viscosities and densities of used oils in this study.
oil R de ol Weathered oil Dispersed oil
es i
o awcrude o Crude oil+Seawater (2:8, v/v) Crude oil +Dispersant (25:1, w/w)
Viscosity (cP)at 18 19 700 115
Density (g/cm®) at 15 0.870 0.994 0.874
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Fig. 3. Penetration depths of crude oil, weathered oil and dispersed
oil (left) according to the stranded oil volume at first tidal cycle.
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Fig. 4. Behavior of penetrated oils over 16 tidal cycles.
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Table 2. Relation equation and R? of oil penetration and seawater infiltration.

Penetration®

Seawater infiltration®

Oils

Relatior. equation R? Relation equation R?
Crude oil y =0.830¢x + 0.4109 0.9987 =.0.018x +0.3189 0.9731
Weathered oil y =0.9139x + 0.5978 0.9922 y =-0.017x + 0.3339 0.9942
Dispersed oil =1.117¢x + 1.0957 0.9984 y =-0.0196x + 0.3409 0.9761
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