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Adsorption behavior and quantum chemical analysis of
fluoroquinolones on PSNPs-NH,
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(1.College of Environmental Science and Engineering, Taiyuan University of Technology, Jinzhong 030600, China;
2.China Tianchen Engineering Co., Ltd., Tianjin 300400, China)

Abstract : After transportation and migration in the environment, amino functional groups will be generated on the
surface of nano-plastics,which are easy to form complex pollutants with antibiotics.To solve this problem,400 nm amino-
functionalized polystyrene nano-plastics (PSNPs-NH, ) and fluoroquinolone antibiotics including pefloxacin and enoxacin
are selected as objects to study the adsorption behavior of pefloxacin or enoxacin on PSNPs-NH, , and to explore the
influence of environmental conditions on adsorption.Study results show that the maximum adsorption capacities of PSNPs-
NH, for pefloxacin and enoxacin are 331. 235 mg-g~' and 345. 065 mg-g ™", respectively. Their adsorption kinetics accords
with the pseudo-second-order kinetic model, the adsorption speed is controlled by external diffusion and intraparticle
diffusion , and the adsorption isotherm is consistent with Langmuir model. High acidity , high alkalinity, salinity, Cu®* , and
Zn®* inhibit PSNPs-NH, adsorption for pefloxacin and enoxacin, sodium alginate inhibits PSNPs-NH, adsorption for
pefloxacin.The results from quantum chemistry calculation show that this adsorption behavior performs mainly through
hydrogen bond and Van der Waals force , and the maximum Van der Waals penetration distance is 1. 19 A for pefloxacin-
PSNPs-NH, ,and 1. 20 A for enoxacin-PSNPs-NH,.
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1
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PEF 323.159 2.297 0.947 337.648 0.0138 0.986
ENO 324.496 2.836 0.945 341.225 0.0130 0. 995
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T, Cu™ 1 Zn™ o W BB AC , o5 48 198 WO A7 o7
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SEEEA , RS EESRE T IENER WS,
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p(Cu®)/(mg-L1)

0 1 5 10 15 20
PEF 349.116 299.646 267.844 177.385 166.784 139.929
ENO 330.921 306.578 144.078 127.631 107.894 126.973

p(Zn**)/(mg-L™")

FQs
0 1 5 10 15 20

PEF 349.116 185.865 206.360 181.625 200.706 149.116
ENO 330.921 84.210 66.447 54.605 23.684 17.763
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