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High Performance Broad Spectral Optical Sensor

Based on Carbon Nanoparticles
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Abstract

Carbon dots (CDs) were synthesized using a one-step hydrothermal technique from a
sucrose precursor. In order to use these CDs for the broad spectral optical sensor, we have
investigated the fluorescence properties of these CDs that have average grain sizes ranging from
4 to 14 nm. By using broad spectral excitation, we found that the fluorescence properties were
less influenced by the size but strongly influenced by the surface functional groups of the carbon
dots. In addition, we demonstrated that absorbance of CDs can be significantly enhanced by
blending with CdS nanoparticles. These blended nanoparticles shall be used as active materials
for the high performance broad spectral optical sensor that could measure the characteristics of
light (UV, visible, and infrared regions). The proposed optical sensor shall be used with the
temperature, humidity, and CO, sensors. The physical data monitored from these sensors were
transferred through the wireless network and collected on the cloud storage. It would be of

interest to test our sensor system with light-sensitive plants at the Royal Development Projects.

Keywords: Carbon nanoparticle/ Optical sensor/ Fluorescent/ Hydrothermal
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a.u. = Arbitary unit

CdS = Cadmium sulfide

CNPs = Carbon nanoparticles
PDMS = Polydimethylsiloxane
GQDs = Graphene quantum dots

GO = Graphene oxide
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