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Food chain? - Drinking water?

Adapted from Fraunhofer UMSICHT



Microplastic as vector?
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Microplastic as a Vector for Chemicals in the Aquatic Environment:

,microplastic will transfer hazardous
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Why still sorption?

e Particle number concentration
100 pg/L:

1 Particle 10° Particles 10° Particles

e Aging of particles
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e Sorption
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Huffer et al., ES&T, 2017.
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Motivation . wien

Changes in
surface properties

Polystyrene
microplastic
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H
uv ISO 4892-2 uv O - A =254 nm
" A =300...400 nm -
10 days
ngg 0 24 days gOog 0 4 x 15yW
d- 65°C TASEN, 1g MP +10 % H,0
V9 sow/m? Vg o

Chemical & physical particle characterization:

Functionalization, cystallinity, surface area, particle size
Methods:

ATR-FT-IR, SEM, DSC, TOT, BET
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Particle characterization

Polystyrene (PS) pristine Polystyrene (PS) aged

Isolated small crack formation on surface of aged PS




Particle characterization ¢ \jiy&rsitat

ATR-FTIR:

— Significant bands for
C-0&C=0
stretching

—— pristine PS
aged PS

— Increase of carbonyl |
index from 0.44 to
1.61 1 M

Absorbance [a.u.]

4000 3000 2000 1000

Wavenumber [cm™]




Sorbed concentration, Cs [pg/kg]
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Sorption isotherms
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Aqueous equilibrium concentration, Cw [pg/L]

Solubility-normalized ageuous concentration, Cw/Sw [-]

— For polar sorbates relatively high concentration range

— Experimental data set of so far broadest molecular probes for

aged polystyrene microplastic
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System Log Kr n

Benz-PS
Benz-aged PS
cBenz-PS
cBenz-aged PS

2.90
2.42
3.53
2.89

0.844
0.931
0.801
0.927 |

— Reduction in sorption affinity (smaller size fraction)

— Sorption linearity increases
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Adsorption versus Absorption

[ —— e e— S
L 1 e e =
=)l ‘ﬁ ” "
L i — e
T e o a4 =

Polymer K./K. (C6) C, [una/L]
PS 1.09 10
aged PS 2.78 10

Soft, rubbery Glass transition temperatur hard, glass-like
Linearity of sorption isotherms
Adsorption

Absorption Sorptions mode

Huffer & Hofmann (2016) Environmental Pollution.
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log Ky, 10+ calculated by opLFER, [L/kg]
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log Ky, 10+ = 1.54 log K, - 0.89

R%=0.4778
N=21
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log Ky, 10+ measured, [L/kg]

log Ky, 10+ calculated by ppLFER, [L/kg]
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Conclusion o Wien

— 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”
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