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Abstract

The Great East Japan Earthquake drove many industrial facilities to spill oil to the sea. Some of them caught
fire and caused large-scale fire damages. To respond the so-called “Tsunami fire”, effective counter measures to
block and extinguish the burning oil on the sea surface is expected. In this study, we conducted basic experiments
to respond to the burning oil on the water surface with a small-size test tank. Our study focused the following
targets: (1) Bubble curtain to block the burning floating oil drift or diffusion, and (2) Qualitative evaluation of
the surfactant spray application method to extinguish the fire on the water. This method disperses the burning
oil into the water column which is quite different from the conventional foam-type extinguishing agent widely
used for land-based oil fire with respect to the extinguishing mechanism. Our experiments successfully
demonstrated the effectiveness of the bubble curtain to control the burning oil drift as well as the quick

extinguishing effect of the surfactant application.
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Fig.1 Image of bubble barrier applied to burning oil on the
sea surface
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Fig.2 Experimental test tank
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Fi.3 Example of burning oil in the test tank
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Fig.4 Spray nozzle used for extinguishing experiment
Nozzle : #K5H 0180
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Fig.5 Nozzle performance
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Fig.6 Demonstration of burning oil exclusion by bubble curtain
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Fig.7 Dispersion extinguishing with OTP-75 solution

Table 1 Comparison of time to extinguishing fire

Time to
# Spray agent Burning Oil extinguish
[s]
(1) Water Kerosene 82.6
Sodium bicarbonate
) . Kerosene 37.2
aq. solution
3) MYL-10 solution Kerosene 7.4
4 OTP-75 solution Kerosene 8.5
Q) Oil dispersant (*) Kerosene 16.6
Kerosene/
6) Water (**) o 10.5
Oil dispersant

(*) Diluted to twice with water
(**)Spray oil dispersant gently to the oil before ignition and
strong water spray applied to the oil after ignition
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Fig.8 Dispersion extinguishing and comparison to foam
extinguishing
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