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Blue, naturally aged polypropylene in aquatic environment as a
SERS label: prospect for AGNPs adsorption and its complexes

Detecting and characterizing microplastic particles with normal Raman spectroscopy is usual practice for
environmental water samples [1,2]. The possibility of SERS as a tool to detect nanoplastics [3] inspired us to
synthesize micro- and nanoplastic particles (MNPs) derived from years-aged blue polypropylene plastic (PP),
coated with silver nanoparticles (AgNPs) from a modified Lee-Meisel procedure [4]. We aim to elucidate the
interaction between AgNPs and blue PP MNPs, and to draw conclusions on the influence of the blue pigment
(PB15) incorporated in plastic in the overall SERS capability to detect and quantify nanoplastic in environmental
waters. In addition, X-ray diffraction was used to check the aged PP crystallinity and correlate it with plastic age
and pigment integrity. Characterization of the AgNP colloid obtained in the presence of MNPs plastics was
performed with UV-Vis and SEM/TEM. The evaluation of the PB-15 persistence in MNPs PP was done with
resonance Raman spectroscopy to selectively detect the PB15 in <um size particles inside AgNP colloid
solution, as well as the bulk normal Raman spectroscopy of AgNP colloid containing plastics. Further validation
of persistence of the pigment is evaluated via drop coated Raman deposition (DCDR). Plastics coated with
AgNP were evaluated for SERS enhancement using crystal violet (CV) and methylene blue (MB) as test
molecules for uM concentrations, revealing unaltered enhancement compared to the classical AQNPs. Thus, the
approach allowed improved capability of SERS for blue, environmentally abundant nanoplastic screening.
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Figure 1: a) PB-15 persistence in AgNP colloid, SERS absolute intensity as a function of the SERS concentration of the
analyte b)CV c) MB
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