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Abstract: Taking three types of the most frequently detected microplastics (MPs) in the environment, i.e., polyethylene (PE),
polyvinyl chloride (PVC), and polystyrene (PS), as the research objects, their ultraviolet (UV) aging and the environmental behavior
of aged MPs to diclofenac (DCF) were explored in this study. The results indicate that after UV aging, the surface roughness, specific
surface area and average pore size of the three MPs increased, while their contact angle and point of zero charge decreased. Moreover,
UV aging caused an increase in the oxygen content of MPs, with a significant increase in the content of oxygen-containing functional
groups such as carbonyl and hydroxyl. Adsorption experimental results show that different MPs had slightly different adsorption
capacities for DCF, and PS exhibited stronger DCF adsorption ability with the adsorption capacity of 0.5626mg/g. The adsorption
capacities of UV-aged PE, PVC and PS for DCF were 0.4884, 0.6077and 0.6382mg/g, respectively, which were stronger than that of
the original MPs. The adsorption amount of DCF by MPs before and after aging both decreased with increasing pH or the increase in
salinity and humic acid concentration. The adsorption process for DCF by MPs was divided into three stages, i.e., liquid film
diffusion, particle internal diffusion, and adsorption equilibrium, and the adsorption mechanism mainly involved physical adsorption
dominated by hydrophobic interactions, van der Waals forces, hydrogen bonding and electrostatic interactions.
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Table 1 Specific surface area and average pore size of MPs

MPs L2 A (m?/g) P 5L (nm)
PE 0.1877 5.962
UVPE 0.3025 8.295
PVC 0.6657 8.586
UVPVC 0.8628 10.290
PS 0.8139 7.216
UVPS 1.2805 8.872
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Table 2 XPS element composition of MPs

s AL

MPs  Jt#E Wt%) O/C MPs  JGE W%) O/C
c 99.00 C 98.10
N 0.23 0.24

PE 0.0076 UVPE 0.0165
0 0.75 1.62
Cl 0.02 Cl 0.04
c 72.09 C 69.17
N 0.48 0.34

PVC 0.1946 UVPVC 0.2268
0 14.03 15.69
Cl 13.41 Cl 14.79
C 97.32 C 93.84
N 0.35 0.34

PS 0.0235 UVPS 0.0615
0 229 5.77
Cl 0.03 Cl 0.05
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Table 3 Quasi first and quasi second order kinetic fitting

parameters for DCF adsorption by MPs

Ps He—ah 1% e ah ¥
Ki(h") Qdmgg) R’ Kh) Ofmglg) R’
PE 0.2432 0.4381 09794 0.8147 0.4894 0.8813
UVPE 0.3709 0.4655 09377 0.8285 0.5204 0.9945
PVC 0.1352 0.4831 0.8943  0.2443 0.6025 0.9825
UVPVC 0.2086 0.5787 0.8564 0.3618 0.6654 0.9954
PS 0.2224 0.5459 0.9893 0.5527 0.5829 0.9536
UVPS 0.2507 0.6252 0.9675 0.4915 0.6864 0.9935
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Table 4  Fitting parameters of intra particle diffusion for DCF adsorption by MPs

Mrig 1 Bl B B IIT
MPs
K Cy R K> C, R? K; C; Ry
PE 0.1048 0.0250 0.9989 0.0382 0.2567 0.9751 0.0046 0.4247 0.8552
UVPE 0.1808 -0.0275 0.9836 0.0280 0.3347 0.9954 0.0094 0.4312 0.9465
PVC 0.1992 -0.1878 0.9772 0.0721 0.1266 0.9966 0.0225 0.36818 0.9969
UVPVC 0.1988 -0.0671 0.9918 0.0771 0.2105 0.9752 0.0055 0.57045 0.9551
PS 0.1858 -0.0637 0.9818 0.0522 0.2779 0.9597 0.0190 -0.0027 0.8848
UVPS 0.1922 -0.0027 0.9993 0.0189 0.0652 0.9983 0.0032 0.6182 0.9673
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Table 5 Isotherm fitting parameters for DCF adsorption by
MPs
MPs Langmuir Freundlich

Ky, Om 2 Ky R

(L/mg) (mg/g) [(mg/g)-(L/mg)""] )
PE 0.1139 0.5741 0.9809 0.1928 4.194 09103
UVPE 0.1011 0.6434 0.9501 0.18273 3.605 0.9914
PVC 0.0762 0.7369 0.9598 0.17028 3.163 0.9749
UVPVC 0.0988 0.8198 0.9437 0.22349 3.464 0.9874
PS 0.0290 1.2463 0.9475 0.09862 1.950 0.9698
UVPS 0.0296 1.3659 0.9551 0.10812 1.926 0.9815
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