Micro- and nanoplastic in fresh- and
wastewater systems

Introduction

Micro- and nanoplastic (MNP; <0.5 mm and <100 nm,
respectively), derived directly from manufacturing
(primary MNP) or indirectly from fragmentation
processes (secondary MNP), are contaminants of
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A pilot study was conducted in the River Kelvin to:

« Profile microplastic (MP) distribution in the Clyde
catchment.

* Calibrate MP extraction & characterisation protocols:

eemerging concern. Owing to their small sizes and a lack
of unified methods, adequate quantitative and
qualitative analysis and reliable risk assessment has
been difficult, particularly for nanoplastics. Recently,
microplastics have been well-documented in oceans
but the role of freshwaters as transport vectors of land-
based MNP sources to sea remains largely unknown.

This project aims to describe and model the behaviour
of MNPs in wastewater treatment (WWT) systems and

natural fluvial waters in an urban catchment with close Scaning s =
proximity to the marine environment. S

Figure 1rotocol forextraction and characerisation of MP from River Kelin
sediment sample in December 20153nd February 2016.
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Results
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+ Secondary MP were main contributors; no primary
MP were observed.
« Suspected MP fragments found in settled material
after DS indicate presence of denser polymers.
« Differences between final (post-SEM) and initial MP
estimates  highlight advantages of forensic
approaches (e.g,, SEM, Raman, FTIR) to calibrate
protocols and improve accuracy and relevance of
results.
 Next steps: W L
* Calibrate protocol for organic-rich samples fgure 3 Scanning elecron microscopy (SEM) backscattr electron (BSE) images and clemental
* Selection of WWT site & sample collection analysi specta for pelles (o), fires (b}, and fragments () in River Kelin seciment samples.
D e . by the detector and the X-axis shows the energy levl of
s data s used to discriminate Cbased materials uch s plasics from non
Dolymers 35 the lastcs are made ofC and 50 show a difeent esponse to non-plastc material
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