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14. Localized surface plasmon resonance
15. Extracellular polymeric substances
16. Molecularly imprinted polymer
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18. Bioturbation
19. Polypropylene
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Abstarct

Wetland ecosystems, as transitional zones between land and water, are particularly vulnerable to pollution
from nano- and microplastics (N/MPs). These particles pose a significant ecotoxicological threat due to their
ability to co-transport other pollutants and transfer through food webs. This study investigates the sources,
fate, and detection of N/MPs in wetland environments. Anthropogenic activities, including wastewater
discharge, agricultural runoff, and industrial production, are primary sources, alongside natural pathways
such as atmospheric deposition and tidal action. The most prevalent N/MPs in wetlands are polyethylene and
polypropylene, typically found as fibers and fragments. Advanced detection methods, particularly nano- and
biosensors, offer the low limits of detection (LOD) required for effective environmental monitoring at the
molecular level. The transport and ultimate fate of N/MPs are influenced by factors like photodegradation,
ingestion by biota, microbial degradation, and sedimentation. These pollutants can adversely affect wetland
plants, animals, and microorganisms. Furthermore, microplastics may indirectly contribute to global
warming by altering sediment microbial community structure and the abundance of genes governing carbon
and nitrogen cycles, processes linked to greenhouse gas emissions. In conclusion, N/MP accumulation in
wetlands has far-reaching consequences for ecosystem integrity, public health, and climate dynamics. The
development of novel detection techniques is therefore essential to inform effective management strategies
for protecting these vital ecosystems.

Keywords: Nano/Microplastics, Wetland, Environmental Fate, Pollution Detection, Nano/Biosensors,
Global Warming.
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