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Abstract
In the present study, we have designed a Lossy Mode Resonance (LMR)/LSPR based optical fiber sensor for the detection of diethanolamine (DEA). In order to achieve the required outcomes, two optical fiber probes were fabricated (1) TiO2 bulk layer coated optical fiber probe and, (2) TiO2/AuNPs bilayer coated optical fiber probe. Characterization such as FESEM, HRTEM and UV-visible spectra are used for the confirmation of the prepared optical fiber probes. Sensitivity of TiO2 bulk layer/AuNPs bilayer coated optical fiber probe is numerically observed 16079.63 nm/RIU or 0.074 nm/mM which is approximately double the sensitivity of the TiO2 bulk layer coated optical fiber probe. Performance of our sensor is assessed with the calculation of some other parameters such as Limit of Detection, Figure of Merit, repeatability and response time. To make this sensor highly sensitive to DEA a selectivity experiment is also performed. From the best of our knowledge, this is the first attempt for detection of DEA with LMR based optical fiber sensor. Authors believe that this research will be very valuable for the approaching researchers for the development in this field. Further research should concentrate on the use of nano-structures for enhanced optimization and capability [Figure 1].
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Figure 1. Pictorial representation of proposed optical fiber probe.
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