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The monitoring of water quality is a set of activities carried out to systematically
measure some physical-chemistry parameters (e.g. pH, components
quantification) of water resources aiming to preserve the monitored resources,
mitigate impacts and ensure their sustainable use [1]. Among different materials,
silver nanoparticles (AgNP) are widely used in environmental applications,
including treatment and monitoring of water quality, due to their favorable
physical and chemical properties such as water solubility, their strong light
absorption due to the surface plasmon resonance (SPR) effect and the
generation of reactive oxygen species under light irradiation [2]. Taking into
consideration these advantages, in this work, we developed a nanohybrid



material combining different-shaped AgNPs synthesized by the chemical
reduction method and the semiconductor zinc oxide (ZnO) nanoparticles. These
AgNP/ZnO nanohybrids were produced from the ligand exchange method using
3-mercaptopropionic acid (3-MPA) as a functionalizing agent to link AQNP on the
ZnO surface. The AgNP/ZnO nanohybrids have been proposed to improve the
polychromatic light (UV + visible) absorption of the system and favorable
electronic properties that suppress its electronic properties and delay the
electron/hole pair (e-/h+) recombination on the material surface, which favor
light-based process applications such as photocatalysis and Surface-Enhanced
Raman Spectroscopy (SERS). UV-VIS spectra and transmission electron
microscopy confirmed the AQNP morphologies and their deposition on the ZnO
surface, obtaining the nanohybrid structure. The morphological structure and
nanomaterial composition were also confirmed by EDS (Energy-dispersive X-ray
spectroscopy) and XRD (X-ray diffraction) measurements. Photoluminescence
(PL) studies confirmed the suppression of the e-/h+ recombination process,
which is favorable for photocatalysts. To evaluate nanohybrid photocatalytic
activity under polychromatic Hg lamp irradiation, we used the organic molecules
Methyl Orange, lbuprofen, and Atrazine as model pollutants in an aqueous
solution. Our results demonstrated that the pollutant's kinetic photodegradation
rate depends on the AgNP morphology. In addition, AgNP thin film substrates
were obtained for the detection of these pollutant molecules models in the
concentration range of 10-3 to 10-6 mol/L by SERS. The obtained Raman
spectra demonstrated the interaction between the molecules and the substrate,
indicating the occurrence of the SERS effect at low concentrations, which is
favorable to pollutant detection in water resources. Therefore, the combination of
favorable electronic properties of AQNP with a powerful photocatalyst such as
ZnO allowed the obtaining of a nanohybrid system that acts in both pollutant
detection (SERS) and degradation (photocatalysis). These promising results
augur well for further developments of AgNP/ZnO nanohybrids aiming for
plasmonic photocatalysis and SERS sensors for industrial waste degradation
and detection.
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