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Adsorption of Fulvic Acid on Vlrgm and Aging Mlcroplastlcs | §\ & g
SONG Ya-li'*, YU Ya; ZHENG Lei'*, WANG fua'*; ZHU Wen-fang'*" / ¥ A b > H
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of Waste Biomass of Zhglang Provmce Zhejiang Unlveml§ of ‘S(‘lﬂl'f::: ahd Téohnologv Hangzhou 310023, Chlna) J f == =

Abstract; Due to thé de dlslnbutlon and strong adsorption abllltv of mlcrop{astlcs MPs) for organic 'maltef in aquatic emllronmenls the interactiorbétween MPssand
natural organic mafter (NOMY) cannot be ignored. In this studyvirgin ghd aging polyamide 66 ( PAG6 ) and“polypropylene (PP) MPs were used to adsorb fulvic acid™(FA)
in order to inderstand the gffect of MPs on NOM. The restilts 1ndlcat¢-‘-d that the kingtics experimental data of FA adSorption on virgin and aging MPs well fitted the pseudo-

se(‘on(forder imodel (R2 >0 94) ,rand. the adsorption equ1hbr1um was reaclied 148 he s=Gompared to that of PP, the adsorption capacity of FA on PA66 were relatively higher,

and lhe aging process, 1mpr0ved the adsorption ability of MPsfor FA. F;eundllch siodlels were well fitting with the adsorption isotherms experimental data compared to Langmuir
models, indi¢ating that the=adsorption of FA on the virgin and aging MPs was a multi-layer heterogeneous physical process. The thermodynamics analysis revealed that the
adsorption/was spontaneous and endothermic. With the increase in pH, the adsorption capacity of FA first decreased and then increased. The desorption experiment indicated
that the FA desorbed from the tested MPs in ultrapure water obtained higher desorption rates than that in surface water, and the desorption rates of aging MPs were less than
that of the corresponding virgin ones. The aging process had a great influence on the structure of MPs, which resulted in a distinct increase in surface area and roughness of
MPs, but slightly affected functional groups. Specific surface area and polarity of MPs were the main influencing factors for the adsorption process, and the main mechanism of
FA adsorption on the tested MPs was hydrophobic and -7 interactions.

Key words: polyamide 66 (PA66) ; polypropylene (PP) ; fulvic acid (FA) ; aging; adsorption; microplastics ( MPs)
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Fig. 2 Pseudo- second order kmetlc model flmng curve of I‘A on v1rg1r-1 and agmg MPs
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pp 0. 089 0.0117 0. 050 0.167 1. 205 0. 946
UV, +PP 0.164 0.091 1 0. 867 0.304 1.235 0.992
H,0, + PP 0. 141 0.061 8 0.902 0. 306 1.597 0.993
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Freundlich #%( R* >0.94) , . H 2 Freundlich 15 %Y
(AL BE TG, 3 TV 00 R 0 L R g WA T 2
ZIAN S [, DL PR B R 32, Freundlich 45 7Y

3 AT, ARG A SRR X R L IR A I B R A
TEAGHT. PIRMEIRILL G 45 R R I W R0 B s 47
BE ¢ 4 o L 4A Langmuir #5550 (R* > 0.84) Al

oK, ARRILEEE S, 3 2 AT, B4R YRR R
W B R Y K AR T AT, U B A R AR
TR 20 Rk 1 W B B8 A7 . R ISE, PAG6 A K, 5 T PP, 3%

R2 EUNEHEMNEEBRRMEEERSH

Table 2 Isothermal adsorption model parameters for FA adsorption on virgin and aging MPs

R _ Langmuir T;%jj! . _ Freundlich #%7#Y .

Gax/ ME* K;/L-mg R Kp/mg-g 1/n R
PA66 0.516 0. 146 0.927 0.088 1 0.519 0.972
UV, +PA66 0. 534 0. 167 0.952 0.098 1 0.513 0.972
H, 0, + PA66 0. 604 0. 137 0.908 0.099 9 0.518 0.979
pp 0. 184 0.284 0. 966 0. 066 7 0.281 0. 944
UV, +PP 0.339 0. 153 0.872 0.0726 0. 396 0. 946
H,0, + PP 0.343 0. 157 0. 840 0.0750 0.417 0. 941
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