REIRIE RS 2021,41(5): 2258~2267 China Environmental Science

170~ W& I — B AR 2B R L B9 IR B A0 RERARAT

WomE N kM aheEs P g BB Al B ISR R Y (LR sl ks 2, TR
4000745 2.7 PRACIE S P ST 4 i H AR AT ATl T S 3 T 400074 3. 7 JRACIE A S MRBEKOR) TR 8k T TR s
¥, K 400074)

FE: LS WTY 170- PR —BU(EEE N HARS YL REHIR T 5 FROPERBZ(PA). K LMHPE). RABK(TPU). KA LMEPVC)F
RAEZAHPSYH EE2 (KWL A 1% W AR L R AR FH kb6t EE2. (RIWR FH 51 3 27 R B A5 2 (1 45 SR 26 1,5 T ebnt EE2 IR IR 2k
PA>TPU>PE>PVC>PS;5 FH kL h TPU Fl PA HAT I AW B A8 ) R B 25, 32 01 DR 1 B 7= A (K Ak 24 W B 1T PEL PS. PVC RS AR Sy
A7 (AR LA .Y PA R TPU 3 EE2 WS B 3% ) 51558, 1 7 11 AR Wt 28y v T At 3 by SR A 2 ok S AR ) S R e M 8, R B EE2 142 PS
Ch PR3 5 i PA R TPU W AR o SR SR HH 0 DR 38 T S Y0 g 22 03T 46 V2 5t BE2 AE S Rt L i iR Weke M AT 4397, EE2 4 PS 53¢
ftb 4 FhIOP L RIS 1 35 2 e FL AR O L B W TR O d 35 P 2 s )L A M B R P A R v T R KR TG i 2

KR NAWT A 1 Ta- CHSEME BE: BHOERL TR AREIR

PESHES: X131 XERFRIRTG: A XEHS: 1000-6923(2021)05-2258-10
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Abstract: The endocrine disruptor 17a-Ethinylestradiol (EE2) was used as the target pollutant to study the adsorption kinetics,
adsorption isotherm and desorption of five kinds of microplastics: polyamide (PA), polyethylene (PE), polyurethane (TPU),
polyvinyl chloride (PVC) and polystyrene (PS). The results of adsorption kinetics and adsorption isotherm showed that the
adsorption capacity of five kinds of microplastics for EE2 was in the order of PA > TPU > PE > PVC > PS. TPU and PA had the
largest adsorption capacity, which was mainly due to the chemical adsorption of hydrogen bonds; while PE, PS and PVC mainly
depended on the interaction of van der Waals force. Because PA and TPU had stronger adsorption capacities for EE2, their desorption
capacity was also higher than the other three substances. When the desorption rate was used to reflect the desorption performance of
different microplastics, it was found that the desorption rate of EE2 in PS was the highest, while that in PA and TPU were relatively
low. Single factor repeated measurement ANOVA was used to analyze the analytical characteristics of EE2 on five kinds of
microplastics. There was significant difference between PS and the other four kinds of microplastics, but no significant difference
was found in pairwise comparison among these four kinds of microplastics. Although the desorbing rate in gastrointestinal juice was
higher than that of deionized water, there was no statistical significance between them.
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Fig.1 Scanning electron microscope of five kinds of microplastics
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Table 2 Kinetic model parameters of EE2 adsorption on five kinds of microplastics
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P Brgin

Th =Bk
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B R 0. k R 0. k R
TPU 2.39x10° 3.73904 0.95086 6.6311 21.0945 0.96166 6.78105 5.68333 0.99419
PA 1.71X10'° 9.04085 0.97919 2.9768 53.6118 0.88234 3.03929 31.5900 0.91302
PS 7.53x10% 77.8981 0.77297 1.3672 4203.11 0.82922 1.36713 2.5%10% 0.82922
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BOPE LR . Langmuir Fi7 . Freundlich 1574 .
Ky R Ky Onmax R K¢ n R
PA 3.70974 0.99896 0.08137 51.33413 0.99911 3.82215 1.08205 0.9994
TPU 4.48506 0.98485 0.32112 22.39198 0.99715 5.27563 1.38004 0.99099
PVC 0.31766 0.98669 0.0885 5.59119 0.99249 0.49833 1.33345 0.99329
PS 0.2699 0.98157 0.10564 4.32272 0.96743 0.47939 1.4515 0.96595
PE 0.35071 0.98986 0.02361 17.05712 0.95346 0.45782 1.17367 0.95881
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