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Relevance of microplastic 

Uptake by aquatic 
organisms 

Food chain? Drinking water? 

Uptake of aquatic 
contaminants 

Adapted from Fraunhofer UMSICHT 



Microplastic as vector? 

3 

– Microplastic is in equilibrium 
with most organic 
contaminants 

– Mass flows of contaminants 
show uptake by natural prey 
exceeds that uptake via 
microplastic 
 

„microplastic will transfer hazardous 
hydrophobic organic chemicals (HOC) to 
marine animals.” 



Why still sorption? 

Hüffer et al., ES&T, 2017. 

• Particle number concentration 
 
 

 

 

• Aging of particles 
 
 

Sorption NOM 

Biofilm 

Heteroaggregation 

Toxicity 

100 µg/L: PE 
500 µm 

1 Particle 

PE    
5 µm 

106 Particles 

PE    
0.5µm 

109 Particles 



Motivation 



Aging methods 

ISO 4892-2 
λ = 300…400 nm 
24 days 
65°C 
60 W/m² 

λ = 254 nm 
10 days 
4 x 15 W 
1 g MP +10 % H2O2  

UV UV O
H

. 

Chemical & physical particle characterization: 
Functionalization, cystallinity, surface area, particle size 
Methods: 
ATR-FT-IR, SEM, DSC, TOT, BET 



Particle characterization 

Polystyrene (PS) pristine Polystyrene (PS) aged 

Isolated small crack formation on surface  of aged PS 



Particle characterization 

ATR-FTIR: 
– Significant bands for 

C-O & C=O 
stretching 
 

– Increase of carbonyl 
index from 0.44 to 
1.61 



Sorption isotherms 

– For polar sorbates relatively high concentration range  
– Experimental data set of so far broadest molecular probes for 

aged polystyrene microplastic 



Comparison of isotherms 

– Reduction in sorption affinity (smaller size fraction)  
– Sorption linearity increases  

System Log KF n 
Benz-PS 2.90 0.844 
Benz-aged PS 2.42 0.931 
cBenz-PS 3.53 0.801 
cBenz-aged PS 2.89 0.927 



Ad- or Absorption?? 
Endo et al. ES&T, 2008, 42, 2989. 

Polymer Kn/Kc (C6) Ca [µg/L] 
PS 1.09 10 
aged PS 2.78 10 

Soft, rubbery hard, glass-like 

Linearity of sorption isotherms 

Glass transition temperatur 

Sorptions mode Adsorption Absorption 

Hüffer & Hofmann (2016) Environmental Pollution. 



LFER for aged PS 

𝑙𝑙𝑙𝐾𝑃𝑃,𝑎𝑎𝑎𝑎 = 0.69𝐸 − 0.70𝑆 + 1.64𝐴 − 3.27𝐵 + 2.75𝑉 − 0.75 



Conclusion 

– UV-induced aging changed particle properties 
depending on polymer type 

 
– Artifical/accellerated aging lead to a reduction of 

sorption by polystyrene 
 

– „Precise modelling of sorption by aged polystyrene 
using ppLFER“ 



Thank you for your attention 
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