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Effect of Aging on Adsorption, of Tetracycllne by Mlcroplastlcs and the Mechamsms

WANG Lin, WANG Shu~x1n ZENG Xiang-ying, HE Yangz HUANG Wen ZHENG Shi-jie ' ZHANG' Jlan -gjang|
(chulty “of Geo:auences dnd Enyironmental Engineering, Southwest Jlaolong Uﬁl\ erslty Chengdu 611756, Chmd) = i .._,.-"‘

Absfract As new poﬂmants microplastics (MPs) gan adsorb tlblotlcs fn"“the water environment and/migrate together as camiers. However, microplastics mll ags”
contmuously in the emlronme.nt and their adsorptlon capadity and adsorptlon eéchanism will change accordmgh!w‘ With polvethyiene PE) and polystyrene<(PS) as the target
MPs, which were iitadiated *hy- ultraviolet (UV-254)), the mhaﬂges in ’Jthe physical and chemical properties of MPs before and after aging, such as the color,surface
morpholo v Zand functional-groups, were compared, and tHeir /effects on the adsotptlon of tetracycline (TC) as well as the related mechanism were explored. The results
showedl"thal the pseudo-second-ordge.model could better fit the/adsorption process , he adsorptlon equilibrium was reached within 24 hotes, the adsorption capacity of aged MPs
for TC. yas slgmﬁ(antly" higher than that of original MPs, and the adgorptlon La,p&CllV of PS was higher than that of PE. Langmuir and Freundlich isothermal adsorption
equations could both describe the adsorption isothermal test data, and the adsorptlon of TC on MPs was a spontaneous and endothermic physical adsorption process, whereas
aging had rlm'obvious effect on the adsorption thermodynamic characteristics of MPs. With the increase in pH value, the adsorption capacity first increased and then decreased.
The maximum adsorption capacity of MPs before and after aging was reached at pH =5. UV aging increased the specific surface area of MPs, generating oxygen-containing
functional groups such as —C==0, —OH, and 0 =C==0, changing the physical and chemical properties of MPs, and thus changing the adsorption mechanism of MPs for
TC. Compared with the original PE MPs, in addition to hydrophobic distribution, van der Waals forces, and electrostatic interactions, pore filling was also an important
adsorption mechanism of aged PE. The main adsorption mechanisms of original PS microplastics were hydrophobic distribution, van der Waals forces, electrostatic interaction,
and - interaction, whereas there was hydrogen bonding for aged PS.

Key words: microplastics (MPs) ; aging; surface functional groups; adsorption; tetracycline (TC) ; mechanism
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Fig. 1 MPs samples before and after aging
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Fig. 2 SEM images of MPs
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®1 HERH BET RIELER
Table 1 BET characterization results of MPs
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Table 2 Fitting parameters of kinetic models using adsorption data of TC on MPs
) W3 IF WG
ey 1 1 1 1725 -1
9./ mg*g ki /h R 9./ mg-g ky/mg-(g-h'""") R
PE-Y 0.369 93 5.349 41 0.679 41 0.387 85 20. 355171 0.938 76
PE-UV 0.612 44 2.05171 0. 86197 0.65137 4.578 60 0.988 48
PS-Y 0.694 92 2.41088 0.93197 0.73048 5.297 50 0.99573
PS-UV 0. 759 66 1.786 51 0. 82196 0.804 24 3.46591 0.944 98
2.3 WRRARIRLL R UL PE AN PS Xt TC (4 B 1R] B 45 & Langmuir
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T PE 1 PS Xf TC HYMCHIAFIREL , kS fros, W5
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Table 3 Fitting of adsorption isotherm model of TC on four kinds of MPs
) Langmuir %5745 Freundlich %5 £k Henry %54k
Db
qm/mg-g_l KL/L-mg_I R? KF/mgl_"-L”-g_I 1/n R? kd/l_‘-mg'l R?
PE-Y 1.128 99 0.01233 0.95234 0.02159 0.77084  0.92779 0.009 39 0.896 28
PE-UV 1.39321 0.01009 0.92243 0.033 18 0.82099  0.900 00 0.01733 0.898 97
PS-Y 1.494 78 0.016 67 0.964 16 0.04291 0.71275 0.93999 0.015 14 0. 850 66
PS-UV 1.529 62 0.021 17 0.949 63 0.060 46 0.66337 0.93426 0.017 93 0.793 58
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Table 4 Thermodynamic calculation of TC adsorption on four MPs

TR T/K AG®/kJ-mol ™' AH®/kJ -mol ~! AS®/J+(mol-K) ! R?
288 -5.37
PE-Y 298 -5.90 10.13 52.92 0.9857
308 -6.24
288 -6.17
PE-UV 298 -7.00 18.50 84.17 0.9151
308 -7.04
288 -6.19
PS-Y 298 -7.04 18.79 85.24 0.9959
308 -7.89
288 -6.42
PS-UV 298 -7.26 18.24 84.19 0.8727
308 -8.11
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