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1: Tidal flat, 2: Wave maker, 3: Tide controlling device, 4: Reservior, 5: Temperature controlling system,
6: Computer controlling system

Fig. 1 Photograph of experimental set-up.
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Fig.2 Tidal fluctuation. The dash line shows tidal range in
present study. HWL : High Water Level, CL : Center
Line, LWL : Low Water Level.
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Table 1 Physico-chemical properties of crude oil and fuel oil C.

Items Crude oil Fuel oil C
Viscosity at 15°C  (mm%s) 28 3750
Specific gravity at 15C (g/em’) 0.87 0.95
Pour point  (°C) -15 -10
Sulfur content (% wt) 2.00 2.15
Water content (% vol) 0.1 0.1
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Fig. 3 Penetration of crude oil (top) and fuel oil C (bottom)
into the sediments. Blacks and gray colors show colors
of penetrated oils into transparent glass beads.
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Fig. 4 Concentration of penetrated oil in the sediments at
15th tidal cycle determined by TLC-FID. ND: not
detected.
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Fig. 5 Infiltration behaviors of dissolved (top) and particulate matters (bottom) by wave action.
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Fig. 6 Effects of penetrated oil on the infiltration of dissolved
matter by wave action over tidal cycle.
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Fig.7 Comparison of settling of particulate matters between through the unoiled (top) and oiled (bottom. 4th tidal cycle) porous

media over the tidal cycle.

Fig.8 Adhesion of particulate matters on the glass beads
coated by crude oil (top) and fuel oil C (bottom).
The diameter of glass bead is Imm.
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INFLUENCE OF STRANDED OIL ON THE INFILTRATION OF DISSOLVED
AND PARTICULATE MATTERS INTO SANDY BEACH SEDIMENTS

Cheong Jo CHEONG, Wataru NISHIJIMA, Eiichi BABA and Mitsumasa OKADA

The objective of this study is to clarify the penetration behavior of spilled oil stranded on sandy beach and to
evaluate the effects of the penetrated oil on the infiltration of dissolved and particulate matters by wave action
into sandy beach sediments. The penetration depth of stranded crude oil was deeper than that of fuel oil C.
which caused by the difference in viscosity between those two oils. Most of the applied oils penetrated into the
sediments. Seventy-two percent of crude oil and 98% of fuel oil C in penetrated oil remained in 2cm depth
from the surface. The penetrated oil significantly reduced the infiltration of dissolved and particulate matters
into the sediments. These results indicate that the penetrated oil prevents the infiltration of both dissolved and
particulate matters into the sediments and, therefore, results in the reduction in the supply of oxygen, nutrient,
and organic matters for the benthic organisms in the sandy beach.



