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Although microplastics (MP) are recognized as an emerging contaminant in the environment,  
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Time 

The scientific community works at reaching 
valid methods 

we are here 

currently neither sampling, extraction, purification nor identification approaches are standardized,  

making the increasing numbers of MP studies hardly ‐ if at all ‐ comparable. 

But there is still a lot to do before we have a 
or several generally accepted and consistent 
method(s) for quantifying microplastics 

The Issue of Quantification 



Some fundamental problems in quantifying plastics 

• Plastics is a diverse group of materials with diverse chemical characteristics 

• There are of course the main groups that we know from plastic recycling, like  

 

 

 

• There are, though, other types like “rubber” 

 

• There are composite plastics like fiber-reinforced plastic  

    or milk cartons 

• And so on 

 



Plastic pollution comes in all sizes and shapes 

• Sizes 

 

 

 

• Shapes 

 

 

1 μm 10 μm 100 μm 1000 μm 10000 μm 



The diversity of plastics is part of what makes it hard to 
quantify 

• Think of plastic quantification as a 3-dimensional issue:  

 Size x Shape x Material 

 

• BUT, it gets a even more complicated  

• Because: Not all that is out there is plastics 

• Before analyzing for plastics we have to isolate them from the matrix they are in 

 

 

 

• And fortunately there is much more other stuff out there than plastics 

 



Some fundamental problems in reporting microplastic finds 

Microplastic finds have been reported as number of particles 

- BUT: Particle counts are not a conserved base quantity – particles are brittle 

 

 

 

Different size ranges are used (e.g. 330-5000 μm versus 10-500 μm) 

Particle shape is ignored – size is reported by one number only, typically called the 
“particle size” 

1 particle of 
1000 x 1000 x 1000 μm  

1,000,000,000 particles of 
1 x 1 x 1 μm  

Because 10003 = 1,000,000,000 

All these particles would be 
treated as having the same “size” 

Particle numbers + sizes are 
important as impacts increase 

with decreasing size 
 
 
 
 

Particle numbers + sizes are 
important as impacts increase 

with decreasing size 
BUT 

Microplastic mass is needed to 
establish mass-balances and 

compare sources 



And you do of course have to identify what is plastic 

1 μm 10 μm 100 μm 1000 μm 10000 μm 

Microplastic range: 1 – 5000 μm  

Optical microscopy 

Imaging μFT-IR using filters, windows, or 
slides  

Possibly down to a few 
μm (not proven) 

Micro-ATR-FTIR (single point analysis 
of particles on a filter) 

Increasing uncertainty 

ATR-FTIR (particles hand-picked, 
analyzed on bench) 

Imaging μRaman – possible methods, not well proven Macro Raman (particles hand-picked, 
analyzed on bench) 

TDU-Pyr-GC/MS; TED-GC-MS 

Increasing uncertainty 

NIR (pre sorting) + Hy-Spec. Imaging 
NIR (not well proven) 

Hand-held ATR / reflection 



Methodology - overview 

Sampling Extraction  µFTIR imaging 

days to months weeks to months hours to days hours to days 

Spectrum interpreting 



Methodology - Extraction PART 3 

Pre 

oxidation 

Enzyme  

treatment 

Oxidation 

Flotation 
ZnCl2 

Filtration 

Concentr

ation 
Deposit µ-FTIR 

Window 

10 µm  

5 mL  

Fenton 
reaction 



Stormwater sampling 

7 stormwater ponds 
- 3 residential 
- 2 industrial 
- 1 commercial 
- 1 highway 

Pumping system with 10 µm filter 

WATER SAMPLE 

- Dry weather 
- Three rounds 
- 1 m3 

 



Stormwater methodology - µFTIR & Spectrum interpretation 

- Scan 3 windows (169-196 tiles each) 
 

- Analyze the whole of all 3 windows 

Visual image 

Heat map in MPhunter 
Probability map indicating possible microplastic particles 

(PP as reference spectrum) 
Automated MP recognition in MPhunter 
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Stormwater results 



Wastewater study – 10 of Denmarks largests WWTPs were sampled 



Results WWTPs 



Raw wastewater, MP count 

Raw wastewater, MP mass 

Treated wastewater, MP count 

Treated wastewater, MP mass 

Polymer composition 



Size and shape 



A drum filter polishing treated wastewater 



Measurements at a primary settler 



Summing up 

Microplastics are present in raw wastewater, treated wastewater and stormwater 
 
WWTPs are very efficient at retaining plastics 

Polishing technologies can further reduce the plastics 
Primary sedimentation is an important removal step 
 

Stormwater from retention ponds contains microplastics at roughly the same concentration 
as treated wastewater 

We do not know how efficient stormwater ponds are at retaining microplastics 



THANKS! 


