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Abstract @ Hazardous and Noxious Substances (HNS) are defined as substances that are likely to create a significant impact on human health and
marine ecosystem when they are released into the marine environment. Recently, as the volume of HNS transported by ships increases, the rate of
leakage accidents also increases. Therefore, research should be conducted to control and monitor sunken materials from the viewpoint of technology
development for hazardous material leakage accident response. In this paper, acoustic detection experiments were carried out using HNS substitute
materials in order to confirm the possibility of acoustic detection of sunken HNS on the sediment. The castor oil, which has a similar acoustic impedance
with chloroform, is used as a substitute. 200 kHz high frequency signals were used to discriminate the reflected signals and measure reflection loss from
the interface between water and castor oil. The reflection loss measured is in good agreement with the modeling results, showing a possibility of acoustic
detection for sunken HNS.
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Fig. 1. Geometry of water-tank experiment for (a) water only and (b) 0.1 m thickness of castor oil on top.
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Fig. 2. Comparison of normalized received levels.
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Table 1. Sound speed variations of water and castor oil due to the temperature change during measurements (unit: m/s)

Set 1 Set 2 Set 3 Set 4 Set 5 Set 6
T, (°O) 252 25.2 253 253 254 254
Measured sound speed 1510.8 1510.8 1488.3 1488.3 1492.7 1492.7
Water £57 £57 £5.6 £5.6 £5.6 £5.6
Predicted sound speed 1497.2 1497.2 1497.5 1497.5 1497.8 1497.8
Differences 13.6 13.6 9.2 9.2 5.1 5.1
T, (°C) 24.9 24.9 25.5 25.5 25.6 25.6
Measured sound speed 1426.4 1416.3 1468.3 1468.3 1472.6 1472.6
Castor oil £12.9 £12.7 £13.6 £13.6 £13.7 +13.7
Predicted sound speed 1490.2 1490.2 1488.4 1488.4 1488.1 1488.1
Differences 63.8 73.9 20.1 20.1 15.5 15.5
Table 2. Density variations of water and castor oil due to the temperature change during measurements (unit: g/cm’)
T, (°O 25.2 25.3 254
Water Measured density 0.9959+0.0018 0.9938+0.0015 0.9941+0.0029
Predicted density 0.9970 0.9970 0.9969
T, (°C) 249 255 25.6
Castor oil Measured density 0.9557+0.0026 0.9580+0.0051 0.9590+0.0026
Predicted density 0.9568 0.9564 0.9563
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