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Abstract:

The escalating concern over engineered nanoparticles, microplastics, and
other pollutants in aquatic ecosystems has driven the search for sensitive and
precise analytical techniques. The challenge lies in quantifying these pollutants
in environmental water samples, where increasing matrix complexity gives rise
to difficulties. This complexity is further compounded by the need to distinguish
between naturally occurring nanoparticles and engineered counterparts. The
dilute nature of anthropogenic nanoparticles and microplastics in water samples
adds an additional layer of complexity for studying these particle populations.

Among the most challenging matrices for pollutant quantification is seawater,
given its high salt concentration, which interferes with analytical techniques.
Conventional methods often require extensive dilution or overall removal of
interferents, leading to less representative samples. Single particle inductively
coupled plasma-mass spectrometry (splICP-MS) emerges as a powerful tool for
detecting and quantitatively analyzing engineered nanoparticles and submicron
particles in environmental samples.

The development of standardization techniques, coupled with (spICP-MS),
offers potential tools that can be seamlessly integrated into the analytical
quantification toolbox. This exploration into the application of splCP-MS for
water samples containing complex environmental matrices opens new avenues
for addressing the growing challenges posed by emerging pollutants.
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