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Abstract — In this research, the oil detection method and the characteristic of sensor using the selective reaction
of silicone rubber in response to hydrocarbon oil will be described. As a sensing principle, the swelling property
of silicone rubber in response to hydrocarbon fuel is used, also a strain gauge is used to transduce the volume
change to an electrical signal. The sensor core is manufactured with a strain gauge embedded in silicone rubber
by the curing process and experiments for characteristics of sensor core with various oils were carried out. It
is shown that the sensor core can be used as an oil spill detection sensor. Also, for the application to the sea
area, a buoy type sensor platform is integrated with a sensor core and a strain amplifier and it is tested in the
simulated oil spill condition. In this study, it is proven that the integrated sensor can be used for the detection
of various oils.
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Fig. 1. Comparison of in-situ and remote sensing technologies.
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Fig. 2. Manufacturing process of sensor core. Top left: Curing
process in vacuum desiccator, Top right: Curing process in hot plate,
Bottom: Cured sensor cores.
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Fig. 3. Weight changes of silicone cores soaked in different kinds of oils.
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Fig. 4. Strain changes of sensor cores soaked in different kinds of oils.
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Fig. 6. Sensor platform of hydrocarbon detection sensor (Top:
Schematics, Bottom: Manufactured sensor platform).
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Fig. 8. Oil detection test in the simulated condition (Left: Experimental setup, Right: Sensor platform covered by a lubricating oil).
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