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Development of a High-Sensitivity Plastic Optical Fiber Sensor for Various
Alcohol Detection

Morisawa, Masayuki
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This study aims to enhance the sensitivity of a leaky-waveguide-type POF
alcohol sensor by utilizing a novolac resin that swells in response to alcohol as the cladding,
thereby exploiting the resulting refractive index change. PMMA is used as the core polymer, but to
prevent alcohol absorption by PMMA, a PS protective layer was introduced. Experimentally, it was
confirmed that the PS protective layer effectively prevents alcohol absorption. Sensitivity
enhancement was achieved by adding an appropriate amount of copper phthalocyanine as a dye to the
swelling cladding layer. The dye addition improved sensitivity by absorbing transmitted light during

the leaky mode. In conclusion, the effectiveness of the protective polymer layer and the potential
for sensitivity improvement through dye doping were demonstrated, contributing to the high
performance of the POF alcohol sensor.
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