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Background



Aim of  the work

This study investigates the co-occurrence and interaction mechanisms 
between microplastics (MPs) and per- and polyfluoroalkyl substances (PFASs) 
in wastewater treatment plants (WWTPs), revealing MPs' dual role as carriers 

and sources of  PFASs.



Sample collection and pre-treatment

1 L of  wastewater sample was 
collected in glass bottle for 

microplastic analysis

1 L of  wastewater sample was 
collected in PP bottles for PFAS 

analysis

10 L of  activated sludge sample 
was collected in PP bottle

1 kg of  dewatered sludge sample 
was collected in a stainless steel 

container
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Sorption and desorption experiments

0.2 g of  MPs was added to 10 mL PFAS stock solution consisting of  PFBA, PFOA, PFBS, PFOS, and F-53B at 100 μg/L in concentration each. The mixture was 
mechanically agitated at 250 rpm using a thermostatic oscillator incubated at a constant temperature of  25 °C for 48 h. The supernatant samples were 
collected and underwent drying. Subsequently, ultrapure water was introduced into the tubes for the desorption experiment. The bottles were mechanically 
agitated at 250 rpm at a constant temperature of  25 °C for 48 h. All aqueous samples were then collected and filtered through 0.22μm PP filters and stored at 4 
°C until analysis.



Instrumentation

The laser direct infrared imaging system                 
(8700 LDIR, Chemical Imaging System, Agilent, USA)  

was used to identify the MPs 

Triple quadrupole high-performance liquid 
chromatography tandem mass spectrometry (UPLC-

MS/MS) system (AB SCIEX 5500, USA)



Results

Comparison of  LDIR to FTIR spectra and polymer standards to environmental 
particles’ spectra. Polystyrene (PS), polypropylene (PP), polyethylene (PE), 
polyamide (PA), and polyvinylchloride (PVC) spectra are compared in plots a–e. 
FTIR (red) is the Center for Marine Debris Research (CMDR) Polymer Kit 1.0 spectra, 
LDIR (green) is the spectra measured of  the CMDR polymers by the LDIR, and 
Environmental (blue) is a polymer identified within an environmental sample.

Whiting, Q. T. et al., Anal. Bioanal. Chem. 2022, 414 (29), 8353–8364.

Photographs of  MPs: granule (a), line (b), fiber (c), foam (d), flake (e), 
and film (f). The scale bars in all the photographs are 200 μm.



Abundance of  MPs and the accumulated abundance of  each type of  polymer in wastewater samples and sludge 
samples in the target WWTP.



Concentration (a) and relative abundance (b) of  PFASs in different wastewater treatment units



Spearman rank correlation matrix of  PFASs and MPs in the WWTP. 
***p ≤ 0.001; ** 0.001 < p ≤ 0.01; * 0.01 < p ≤ 0.05.





Concentrations (a) and relative abundance (b) of  PFASs associated with MPs.





Conclusions

1. MPs carry PFASs by both incorporating additives during production and sorbing contaminants 

from the environment.

2. Simultaneously, they can release PFASs into the environment through desorption and intrinsic 

leaching.

3. These findings revealed the dual roles of  MPs as both carriers and sources of  PFASs, providing 

crucial insights into the dynamic behavior of  the two emerging pollutants.

4. The strong correlations between specific polymer types and PFAS congeners underscore the 

need for material-specific regulations in plastic production.
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