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Abstract: Based on the significant impact of natural aging on the adsorption behavior of microplastics,
we selected commercial polystyrene (PS) coffee cup lids as the microplastic source. Naturally aged
microplastics were obtained through an outdoor natural process. Nonylphenol (NP) was chosen as the
target pollutant. The adsorption kinetic and thermodynamic characteristics of NP by PS microplastics
before and after natural aging were investigated. The influence mechanism of natural aging on the
adsorption of NP by microplastics was studied by combining with various characterization methods,
such as scanning electron microscopy. specific surface area analyzer, infrared spectroscopy. and X-ray
photoelectron spectroscopy. The results show that the pseudo second-order (PSO) kinetic model can
well fit the kinetic process of NP adsorption by PS microplastics. Both the Henry model and the
Freundlich model can well fit the adsorption isotherms of NP by PS microplastics. The adsorption
mechanism of NP by PS microplastics includes partitioning, van der Waals forces, hydrogen bonding,
mn interactions and hydrophobic interactions. After aging, the mx interactions and hydrophobic
interactions between PS and NP are weakened, thereby inhibiting the adsorption of NP. The research

results provide a theoretical basis for accurately assessing the ecological risks of PS microplastics and NP.
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Table 1 Fitting parameters of PFO and PSO kinetic models of NP adsorption on pristine and aged PS microplastics
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Table 2 Fitting parameters of adsorption isotherms of NP on pristine and aged PS microplastics
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Fig.2 Adsorption isotherms of NP on pristine

and aged PS microplastics
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Fig.3 Photographs of pristine and aged PS coffee cup lids and surface morphologies of pristine

and aged PS microplastics at different magnifications
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Fig. 4 N, adsorption-desorption curves (A) and pore size distribution (B) of pristine and aged PS microplastics
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Fig. 6 FT-IR of pristine (A) and aged (B) PS microplastics before and after NP adsorption
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Table 3 Binding energies and atomic percents of various functional groups in XPS

of pristine and aged PS microplastics before and after NP adsorption

% TCR KA B RE M Il et
A5 hE/ eV JEF L/ % A he/ eV JEF L/ %
PS C FHE C—H 284. 80 69. 54 284. 80 53.58
g Wi % C—H 285. 57 28. 63 285. 40 31. 31
c—0 — — 286. 27 11.31
C=0 — — 289. 34 2.50
T’ 291,57 1.83 291.75 1.30
0] C—0—C/H 532,42 57.75 532,32 61.53
C=0 533.47 42.25 533. 70 38. 47
PS-NP C F A C—H 284. 80 53.18 284. 80 50. 89
g Wi % C—H 285.19 45, 34 285. 35 39,19
c—0 286. 69 6.41
C=0 — — 289. 41 2. 42
e 291, 48 1.48 291. 44 1.09
0] C—0—C/H 532. 25 61.76 532,57 77.63
C=0 533,22 38. 24 533.76 22.37
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