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Project Title Surface-Enhanced Raman Scattering (SERS) Technique for Determining
Micro/Nano Plastics
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Abstract

Micro/nanoplastics are small pieces of plastic (<5 mm), which pollute the
environment. Several scientists have tried to identify and quantify the micro/nanoplastics. This
research proposed the method for determining polystyrene in water using surface-enhanced
Raman scattering technique (SERS), which is a technique to enhance Raman signals. The
enhancement of Raman signal comes from the effects of surface plasmon resonance from
SERS substrate, which are silver nanoparticles (AgNPs) synthesized by a citrate-reduction
method following Lee and Meisel. AgNPs were characterized using a UV-visible
spectrophotometer. Polystyrene beads samples were prepared by mixing the AgNPs colloid
with polystyrene beads, drying, and dissolving by organic solvents to homogenize the
polystyrene beads with AgNPs. Then, the samples were measured by a Raman microscope.
To determine the concentration of polystyrene beads, Raman intensity ratios of peaks at 1001
cm’! (attributed to ring breathing mode of polystyrene) and 1050 cm™ (attributed to C-C
stretching mode of citrate, which is a stabilizer of AgNPs) were plotted versus concentrations
of polystyrene beads. As a result, the detection limit of this technique for polystyrene in water

is 0.1%.

Keywords: microplastics, nanoplastics, polystyrene, surface-enhanced Raman scattering
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