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KIFH T RZAIFIER S TR, &4 030600

W E R LEER (poly glycolic acid, PGA) I R 41 (Y MM ML e b L 2 Ak it 72, WTRE LA S ik A TE K
B3R B KK, ok, P Ah PGA TE 3R BE 1T 88 v XI5 Yo W 19 R IR S0 0 O BB B . 3B T PGA R 3t ¥ R
(microplastics, MPs) N WF 5T X%, LR PUFA E (tetracycline hydrochloride, TCH) MACE MG Y, W H ik %
X} PGA W fff TCH AT M52 . 45 R F M . PGA £ 45T 15 d H,0, f1 H,S0, £fb )5, FRMHAMGMES, hFRmH
H 0.017 m* g™ /3 534 2 0.327 m*g ' 1 0.467 m*g ', B REMA ST E 0 MM T 1.89% 1 3.49%, kA b 83.19°43 il
[% 25 81.58°F01 50.07°, MLt 8l Jy 2= B 45 & 0 sl )1 S B0 R B 45 0 4% 2 7F & Langmuir 55 18 0% fHEE R . 24k
J& PGA Xt TCH A9 W [t & ¥ & F % 1L i, PGA-H;0, fll PGA-H,SO, 1 K & X W Kt & 4 51 & 0.617 mg-g™' I
0.686 mg'g ', J&PGA ZALHIMY 1.05 5F0 1.17 £% .

KHEIR  ATREMRGODRL R OWERR s R RIS E

PRI , 2050 4E 4 BRIB AT = K ik 2 330x10° ¢, i R AR B YR AR i MPs R E Wk R T2
FEAE TTEHL R K . Hb R oK R EERI AR eh B B 308} 2R P RNt AT A () R R, X e B
ARAR/N L PR TR A5 R s MPsP, A b 78 BR85 ob 0 B AN SR ARG et Ok AR S IR K A A
@R = A gy . AR R, MPs fEiE B R b S Z R iR . RIAERSEA RN E R AEE
Ak, 2 THDRL RS B2 RN L 3R T AR O, T B SR R AR R SRE I, DT R B A LTS G
SR P R BE D TR1E 5 JR E R AR AR B XU .

Bl K E Z AR BRI AN I8, ATREAR BRI ok T I mE Uk R Be . L PGA AR, —
MG e St T R i A RR PR SRR, MG B S b Ml A A Ry b A A R A R A A TR U IR
REgSH T B, PGA RE N H FREmEFMA, WIHRIFOAEYHENE, 520 LI A h
i L ICTETCH 1 SRR, AR, PGA W JFIh LA FH WIS . e bR T =X, 3 M e IR 4
BOCA R . AT AR R AR e A SRS R, (Al TH A S SRR, ARTEB T E
bR P, — TR AT RE 45 LUAR e SR AT T R R PRI AU . i 5 &SR pF s R, BB
U 1 2R T 25 v 43 F- A BE R FLIR (poly lactic acid, PLA) VE A o] B S8R, &4k 5 Mo il i FFY S s 11 £ K
W B i (14.7 mgeg ) S B AL HT (1.63 mg-g ™) 19 9.02 fi%, i /A ] B i ¥8 4L 3R £ 0 (poly ethylene, PE) %
s BHA: 2023-02-14; A HHA: 2023-04-18

T—EE: TOH (1999—) , L, FLAF5E 4, benrui 1999@163.com; RBISIEE : sk & (1981 —), B, W+, @l##E,
zhangfeng@tyut.edu.cn


mailto:benrui_1999@163.com
mailto:zhangfeng@tyut.edu.cn

%6 PURAE: AT R SRR R R X R U B R A W B 1819

A S X i i PP SO s Y e DR W B (5,20 mgrg ) AR ZARTHT 9 3.01 £% . PRI, X T PGA 4557 i BINEE
BETF (037 1 T R A AL, A S B AT AE C A 1T A A BE XU 0 5

DL TCH B Ry M AR R 1 DU R R 2R pi A R A A = Al AR 58 — 2 i R, EIRIRE
7 A& POl bl Tz Y KE AR R AR AR . SR R Y TCH AT BE B MPs W FfF, 7 R K
MY AE R FETED, B AT OC T AR B b MPs Xt A 3 2805 G ) 10 0% BRE T 5 35 AR vh 1 Y AN TR i
MPs |, xS T iEAL T i 735 & By B w] B A% PGA T8 R R ik

AW R K 9 PGA BURAE Jy H b MPs, TCH1E N HART5 YY), it SEM, FT-IR, XPS,
P R R AE LA R B B 727 L WGP AR IR SRR, RSE T Bk PGA-MPs WL TCH MERERY 52 .
TR T R it — LRI PGA VE N5 e W) R A B SR KB $2 41k 2 2%, [RIiS A7 B 7 3= A oe 3% nl
K fif MPs PR35 XUBS: BIF 5 1) i il 5040 o
1 #MR5E*%
1.1 XEMBENE

POBHS ] . SE8 TR PGA-MPs I4SE T AR AR SERE A I IFBLA IR A ), P 240Ri48 0.5 mm.
SEES BT AR Y o AR 9%, Hoh TCH W A 22 se M AE AL A RS R, H,0,(5T it 430 80 h 30%) W H K HERR
YL TAHBRAF, H,SO, W A KE K o 5050 BT B AW 3t M 4tk (B R = 18.2 Q) B il .
PGA 5 TCH R FRALPE R W36 1.

%1 PGA K TCH WIEW R
Table 1 The physico-chemical properties of PGA and TCH

&Y S =y AHX S FRiE/MDa | BE(gem®)  IER/C BEIEFALREC  logp AKIEME Z5EE
RLEERR  PGA  (CH,0,), 1x10*~100x10* 1.30 220~240 35~40 —  82.79°  40~80
MU E TCH C,,H,N,0,Cl 480.9 1.13~1.35 220~223 — 1288 S0gL' —

&% . DZF FLA5 TR (R R S B XA A PR 22 7)) T PGA Ak B . BS-2F £ 4k 5 1%
FEFA (F N B FAL AR 6 3E A PR A F) AT PGA 19246 S W B 5250 o SR UV-5200 2% 54060 BTt
(W T A E8 A PR 7)) 78 357 nm P Il % TCH ¥ B . R 314 # 7 5 73 B% (scanning electron
microscope, SEM, ZEISS Sigma 300, %[ ) W% PGA 24k G 2 W & A4k . % FH B 21 4h
i 4Y (fourier transform infrared spectroscopy, FT-IR, 3€[E) 43 #T PGA ALl 5 % 1 B G 1 192 1k .
K X B4 B F BT (Xeray photoelectron spectroscopy, XPS, ZE[H) 71 PGA Z LA 5 R fi ot &R
Y 2H RS A AL o SR FH 22 firh £ 1 /Y (contact angle measuring, K £ 4k & 1Y -82C A 2 fis A I 72 %) X
PGA 5 1l #E47 4% il fa 0 i o R FH 4 B sh He 26 1m A & FL B B2 43 BT X BET (automated surface area and
porosity analyz, Micromeritics ASAP 2460, JE[E) X} PGA f*) bt 3 i AR k470 & .

1.2 PGAREL

ZALSEE . 434 3 g PGA 5 100 mL 1 mol-L™ H,S0,. J&i 43 %0k 30% i H,0, I8 W& 7E 250 mL
HEOR IR A, B THERGH P, 78 150 rmin', 25 C &/ FHRG Z40 15d, Fifd PGA R N2
AbBE (PGA-H,SO,). B4t 3 (PGA-H,0,) FI4E LA () PGA.

1.3 M 1L

W B 3 127 928 . A1 BRI AL T S PGA 4% 0.5 ¢ 55 100 mL ) 4R i i 4 B 15 mg- L™ #) TCH %
WOBCE T 100 mL RSP, JF B IR AR 5 A% PR 150 rmin R b AT R SE B o B S 00 A B
PGA 76 12 h R SE SIS BRI, ZM507E 1. 20 3. 4. 5. 6. 7. 8, 9. 10, 11, 12hi#umk
M HORE, 283 0.22 pm A WL R IEMBEL U85, D TCH BT ik B . A7 W B S 00 3 i A7 — 4P 47
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SEEy . PR PGA ) TCH IS W #4725 150 50 .

W BH SR AR SN . FERIGR TR R E N 6, 9. 12, 15, 18 mg-L ™' AY TCH ¥ Hh b 47 o THIE IR
12 h G BURE, R D BRI SR 30 ) 2 SEIR AR R . SEERHAAE 25 °C SR F R ET .
1.4 DR HiESR

PGA X TCH By W Fff s AR 95 =0 (1) #4735 . X PGA W B TCH 1 2 #2 ¢ 470 — sl 71 2% (X
). th =% gh I3 X (3)). Weber-Morris 15 # (X (4)) #1 & - R Herry(:U (5)). Freundlich(zX
(6)) Fi1 Langmuir(=X, (7)) 55 1 W B SE UASE 40155 152 B 46 Tl £k 52 S0 4504
0 ===V M
K G C A B k0 iR B 2R ¢ B %) TCH B e W, mg L'y VoA TCHIRRL, L; mf2
PGA Fit, g; O, Nt IfZIM WM&, mgg's

Qt = Qe(l_e_Klt) (2)
_ Qszl

Q= 1+0.Kst )

0, =K1 +C 4)

e O, 0 f B 5 i PGA X TCH YW [ i, mg-g™'; K, W ih—Rah FI 2 R W, h's
K, A — R J s AR AL, g (mgeh) s K, 0 W-MAE R A, me-(g-h™) s C AR

0.= K0, (5)

0. =K«C}" Q)
/ QmKICe

Qe - 1+K1Ce (7)

X: O, b H & PGA X TCH 1 i K TR
&, mgg'; C, R 5 BF TCH MY it & W
B, mg'L™'; K, A Herry 77 R4 HE 5250 K M
Freundlich W% Fff # % % %0, L-mg'; KN
Langmuir W% Bf} 3 % ¥ %0, (mg-g")-(L-mg™")";
n JCiE .
2 RS
2.1 PGA ZALHIGE R

DPGA 2 M i e R IE & . BALHT S
PGA IR MEIE AWK 1 fran. WTUEH, &
LT PGA SR IEOLH , M2l PishE 4L Tr
A5 R MR, B H T KENE
G 2o, (HREIESKA AR, 4 H0, %
165 PGA K 3 i IR P B9, T2
H,SO, #4LJ5, £ 10 000 1753 T ] {5 b 0 2% 5]
KA ZILREE . fLILEED R ILAT %
fif PLA 2 IR sk b 2 Je, R R
M 2.556 m> g N & 15.806 m>g ', Xt E AT RN
Ji PGA W L R AR A7 &, g5 EH, & (e) PGA-H,SO, (500f) (£) PGA-H,SO, (10 000%)
H,0, 55 H,S0, &1kJ5, PGA & A i 0.017 1 PGA ELHTEH SEM [
m>g ' A3 R 0.327 mPg ! A1 0.467 mP g, Fig. 1 SEM images of PGA before and after aging

(a) PGA (5001%) (b) PGA (10 000£i%)

(¢) PGA-H,0, (5004%) (d) PGA-H,0, (10 000f%)

—
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)5 PGA MR i JURE 3% If0 Al BE 7™ A B K B [ PGA

A RRURN BT 22 14 95 G W W Ao st

2) PGA Ak Hii J5 £ 10 B g B ) ot & & M\/qr;;;NnMMWf
Tk anE 2 Fron, M4 PGA 7+ 45 ¥4 I K7,
TE 3458, 3003, 1762, 1188~1094 cm™ Aty

W sh 4 5= —OH, —CH,. C=0, C—0 75

PGA-H,S0,
3458 3003

AW o 2 B A6 S B PGA B 4 BT 1762 . 1094
PR I WA 0 . o A I SE R RS, {H 3 458, 3 003, 4000 3500 3000 2500 2000 1500 1000 500
1762, 1 188~1 094 cm™" Ab ) 45 £iF U i i 45 B eHem )

IR, R PGA 15 i Bk 7 e B2 POASNCHIEENT-IR ik

BIIET . 4> T8E K AS g 0%, 3k — 4 i 2L Fig.2 FT-IR spectra of PGA before and after aging

FEHUY Sk 1L PGA 1 20 FE B (L (8)).
= ®)
Kb RWIRIEFRE; 4, LA 1762 em™ Dy rfl W IR 54 by % 4 7 600~2 000 em™ 1 i X [
o

HHE (8) 115 PGA. PGA-H,0,. PGA-H,SO, [ ¥k K45 $ 43 9 4 0.128, 0.180. 0.199, #1k
J&i PGA ¥k EE 48 U3 K T2 46T PGA.

R XPS 5 & i % AL JG PGA 4Ll WE 38w, ZAkRi)E i XPS Bk ¥4 3 4~
MU, 3 %N —C—C. —C—0. C=0. °]LIF i Z k)5 PGA 1Y & A B ie Ml & m g 2L A
—EREEERN, H PGA-H,SO, & % E e Al ) S 34 i (3.49%) KT PGA-H,0,(1.89%).

R

—Cc—C

(51.15%)
—Cc—0
(24.34%)

—C—C —C—C
(54.64%) (52.75%) A

—Cc—0
23.32%) | \

—Cc—0
(22.42%)

295 290 285 280 295 290 285 280 295 290 285 280

i ieV 2 Hitriigrev
(a) PGAClsiik 4] (b) PGA-H,0,/Clsi &l (¢) PGA-H,SO, [} Cl1si% A

B3 Z{LHTE PGA K XPS Cls i [E
Fig.3 XPS Cls spectra of virgin and aged PGA

— R UL, m TR B S R R RN . SRR E R AR BB AR LB A
h 5 RE YA C—H RN C—C #3221 F b T BE Wi 24 XU, 1,0, nlid i B A b s &
WG F = A i S B P, ORISR TR H R L2, A B a5 H A R -OHPY, F:3 C—H
FEIR ey /b, C—O SEEE /R FL3E . FERRPEFREE T, PGA i) COO i 5o & A K i 42, 1
W v 5 R, @ 3 R T s s P, I, H,0, 5 H,S0, X PGA % L LI AT
REANIE . Gl 4 iR, PGA-H,SO, % fbK i T 20 8 C—H # ™= A= O BERR (a) LA SR JE v 40 6% (b)),
PGA-H,O, TE K R IE AL o, bl Wik /EH ™ E d Se, FEMK C—HES C—0 4,
H i PGA-H,0, H i FE A X & i £ T PGA-H,S0,, X5 XPS i & HLAA XTI o H T 5 I fr 75 4 fE AN
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[W], PGA Al HE ™ % 5 H,SO, & Vi, iX A
3 PGA-H,SO, W lL R H & A B el £

O
o ¥ (@ ()
KT PGA-H,0,. Jo ] T

3) PGA % e i 5 H ol #4543 140 /1 R . 07
B R FRAEA BB SR B K M. WA S B, o—o 0~ OH
£ ALHT PGA #% fil /1 4 83.19°. M T PGA 4+ F o o
B S T K T B, B, B — /OJY L
S K YE. 2 H,0, B H,S0, % bR H il i « o .o
T K&K 81.58°F1 50.07°, # ] H,0, Fl H,SO, % o 0N
37T LU AN PGA 22 1 19 35K 2, FL PGA- o J_on e o J_o¥
H,SO, &L 12 F KT PGA-H,0,. X 541 4h (e) (@
S A XPS AT g R — 2. B, A aFs E 4 PGA EZILHIIEE
FH, ZAb R T MPs 25 K 4 58 F A1) T Fig. 4 Aging mechanism of PGA

83.19° . 81.58° n 50.07° .

(a) PGAZfihff (b) PGA-H,O i ff (¢) PGA-H,SO, /i ff
E 5 PGAZWRIERFZEKEMA
Fig. 5 Surface water contact angle test of virgin and aged PGA
W25 K PEE HLYD
2.2 PGA ZLHEIREWR Mz hEEREE

th—2 5 15 T — 902l I e B B 4015 245 SR & 6(a)~6(c) s . FTLAE Y, th =93 )
2 B (R?=0.985~0.994) %5 Th — &% Bl )1 24 #E R (R*=0.971~0.976) ] B 4f i1 #§ 18 & 1L §i J5 PGA X}
TCH (1) W fff ik 72 o 3 2R W PGA X TCH 1 W [ 52 78 AT 8 7 75 4 B0 B 5 A 22 g B i S R AE T, A
T PGA UL JE] BB (R L 15 . AL PR 308 1 P 7 80 L R A AR 5 1T WA R 57 st 1 2 8 s £ 2 R fF 25 4=
FHEA, 2 B Ak T =06 TCH T B 34045 Firkié in, PGA-H,0, Fil PGA-H,SO, 1 Q, 435124 0.351 mg g™
50376 mg-g”, BAREMN 0,0.337 mg g ) P HIRE T 4.15% 5 11.57%.

W-M RS L E5 R & 6(d) Fix . ATLAE H, PGA 5 PGA-H,0, 2 3 3 4~ By Bt 1 W B o 72
551 B BOR MR, TCH 40+ WY 5LE) PGA £, GHEINTIGEI0AS, § Hok 28 K,
552 BB INERY B BE, X — B BUAE E AL S PGA A B BAKEL, R E LT PGA #mEO6H
IMZ 4L J5 PGA Fb & 1 B34 Jin, b TCH [n] PGA NP 8O3 AL A5 o 26 3 B B b 9 HlOF- 4 B Bt
TCH 7E PGA I B W 32 ik 3 F-45 . 110 PGA-H,SO, Xf TCH B W fi i #2452 BB, 45 1 By B
S 2 BB A B AR, BARHWIRE Y HOS FE R, BA H AN o R s, 53R TCH 7E PGA-
H,SO, = (141 B 3k R AT LA SSURE A 47 1R 3 18 W2 B Ry 32001,

23 PGA ZUHBIERMFREEEE

Herry. Freundlich 1 Langmuir %5 Ji& W% Bff 455 B 400 5 25 R WL 3% 2 514 7. AT LAA ) Langmuir #5 7l
(R*=0.941~0.974) % Herry £ %! (R*=0.807~0.848) 1 Freundlich 1% (R*=0.905~0.954) HE B 4 i i i % 1k
HiIJ5 PGA X} TCH B Wz Bt . X FE B0 Z AL TT /5 PGA X TCH 19 W Fff 2 82> 1 W B, H ¥ 5) W [t T
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04r 04 -
. 03r 03}
TDD TDD
&0 &0
g £
= 02F ' = PGA = 02F ’ e PGA-H,0O,
= R I CPIEE - R L
= A (k=1.022h"', 0.=0.311 mg - g”', R2=0.976) = ,’ (k=1.070 1", 0 =0.324 mg - g”', R*=0.971)
0.1 — th=sh s 0.1 —— e
l (k,=5.032 g - (mg-h)", 0=0.337 mg - g/, (k,=5.133 g - (mg - )™, 0 =0.351 mg - g"',
R=0.994) R?=0.990)
0 1 1 1 1 1 1 0 1 1 1 1 1 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12
i TE)/h R[] /h
(a) PGARITh—Z 5 th — 23l Ji # A AR (b) PGA-H,O,ifh—4 5 th — 23l )i # A AU
4r st
0 I
< PR
<
< L)
o T 03 .
/xf N L
Z 0s 2 / 992' e
= 7|/t 4« PGA-HSO =
il . 24 il Aﬁ rEx
Eo-- mgmny £ .,
£ 01 ! (k,=1.474 1", 0 =0.358 mg - ¢!, R*=0.972) = s PGA (R’=1, R%=0.758, R=0.606)
S —thesEE o PGA-H,0, (R=1, R3=0.894, R2=0.013)
(k,=8.361 g - (mg-h)™', 0 =0.376 mg - g, - 2 2
R0985) <« PGA-H,S0, (R*=0.929, R*=0.844)
O 1 1 1 1 1 1 0‘] 1 1 1 1 1 1
0 2 4 6 8 10 12 1.0 1.5 2.0 2.5 3.0 35
[} [a] /h £05/1h05
(c) PGA-H,SO, i th—2 5 th — )i F R (d) PGAZZALTIE iy W-MAEL RIS
%l 6 ELRTEPGA X TCH KR M 5 1 F 45
Fig. 6 The adsorptlon kinetics simulation of TCH on PGA before and after aging
2 PGAZWLHEIEX TCH MR M FR LS
Table 2 Adsorption isotherm parameters of TCH on microplastics before and after aging
Herryf5i7#1 Freundlichf&4 Langmuirfii 7l
551
K/Lgh R Ky/(L-mg™) 1/n R K)/(mg-g')-(L-mg )" O/ (mg-g ™) R
PGA 0.026 0.807 0.108 0.431 0.916 0.128 0.585 0.952
PGA-H,0, 0.028 0.844 0.115 0.473  0.954 0.106 0.617 0.974
PGA-H,SO; 0.029 0.848 0.120 0.493  0.905 0.099 0.686 0.941
045 - 0451 * PGAH,0, 0.45 - « PGA-H,SO, P
. | = I PGA.H O [ty Herry iy ~ |~ PGA-H,SO,iy +
o 0.40 o 0.40 2 o 0.40 Herry i 4
on on o0
E 035t E 035} g 035¢
5 1 B
£ .030| Z 030f = 030}
= “a PGA X , = )
& L & PGA[Herry %! & Ly e & L
v 0.25 ; B PGAH’JFreﬁfhchﬁﬂ S 025 77 -PGA-H,0,fiyFreundlichtii sl g_é 0.25 K _PGA -H,S0, E’JFreundhch*,;F?
0.20 — PGARJLangmuirfii £ 0.20 —PGA-H, 0, [fJLangmuirfs# 0.20 PGA- H SO FI’JLangmulri‘%
T4 6 8 10 12 14 16 18 4 6 8 12 14 16 18 4 6 8 10 12 14 16 18
- TCHJB R /(mg - L) - TCHJST R 2/ (mg - L)

S-S TCH 3 R S /(mg - L)
() PGA P PS5 R AR AL AL

7 EZUKRIE

(b) PGA-H,O, % B 5 2R A5 T A 4L
PGA ¥t TCH B9 I Fft 2538 2 #5451

Fig. 7 Adsorption isotherm parameters of TCH on PGA before and after aging

(¢) PGA-H,SO, i ff 25 2R A AR 4
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MPs [ 3% i . M Langmuir 55 i W B B2 80 81 & 45 S R B, PGA-H,0,. PGA-H,SO, I fiz K W fff &
O, 5 AL HT PGA Y 1.05 1% (0.617 mg-g™") Al 1.17 % (0.686 mg-g "), EAbid e —ERE i
5 T PGA X TCH 1 fi fig

% J& 5| Herry 1% 5 Freundlich #5781 7] g R B 555, I 2 AN AR 6] 08 B o A8 1047 97 8 43
BT o Herry BRI i 1) K, 5 Freundlich B8 i (1) K, 34 AT DL i PGA X TCH B9 W B 58 J7 5 & 4L T5 1Y
K, 5 K ¥ RF2ACEr, UL 2 Fog b X358 T PGA X TCH B Wt aE 71, HBERE SRk /MR
PGA-H,SO,>PGA-H,0,>PGA .
2.4 PGA WiHiEE N84 2 4f

— KU, SEPRIREE T MPs X5 G W 0 W B BE 0 5 AR B B RERE CRLAE L AR CEBUKE .
AT ) 55 vk B DA OGP, AR RV, 9K AR 8 (polystyrene, PS) ) 70 nm
Xof 22 SN 4 1 % 2 MK 9% PE(10~180 pm) 19 1~2 4528, Rif2 )N, We fH6E Ty 5 . MPs FIA #L
15 QL) S K MR L B R T A — g R, R R SR KM B R BRI (polyamide, PA) AHXT T
IR VD B 45 5 W B ER TR PRI U0 B X P SR K 5 e ) (BR 3). 8 R b i BRI 1 MPs X 15 44
YRI SR M RE ST . AL S MPs #50r or T8E kAR AR 0, 45 A ERRIG, BB X
BN, 5 S0 T B P RS e,

Br T MPs 5i5 e A BPEmRZ A, SRR (pH, $hEE . RIE . AP B AE) o s X B = A
R, GUO 5PV B 5E pH T MPs W B 28 SR B 22 0 B2 I 2 30 pHL (1) TH i 25 5 80 MPs 1 1) H £ P

® 3 TEFEE A IR RIS I = 80 IR
Table 3 Adsorption of antibiotics by different types of microplastics

(e RN IES BHHLIGHY) BRI /im0, /(mgg) KR/ (g (mgh)™") S 3CHER
R R (HK) 74 3.33 0.010 [30]
BAIHPVC)HAK) T ERBIK) 450~1000 275 — [7]
FRNTP B (B1K) 135.9 1.86 — B1]
fEf G FRSTE I (5 K ) 160.37 5.20 2352 [11]
PSS PGARCEAK) 160.37 4.98 0.918 [11]
B ZIHPE)HK) AN
ZE R (HiK) 74 1.67 0.010 [30]
KBHECEEK) 500~1000 0.72 1.000 [32]
LAV B GEK) 74 5.46 1.720 [23]
RINH(PP)(BRK) o
FARTE R (BiK) 74 3.33 0.010 [30]
LRI B GEK) 74 6.19 1.220 [23]
BRI IH(PS) (LK) FEIRH R (HiK) 74 3.33 0.010 [30]
LA ZECGEK) 500-1000 0.71 0.100 [32]
B R Z. " EE(PET)(8i7K) PUIREE (BiK) 100-150 3.62 0.437 [14]
LRIV B GEK) 74 7.46 1.350 [23]
RWERE(PA)GEIK) .
IR R (LK) 164.7 1.85 — [31]
PUPRZR (HiK) 100-150 2.29 0.178 [14]
BFLR(PLA)(Hi7K) Btk 1 R (5 K ) 613.55 14.70 0.540 [11]
IS P AR (GEK) 613.55 10.40 0.348 [11]
500 0.617 5.133 —
B L EERR(PGA)GEIK) R PUIRE GEK)

500 0.686 8.361 —
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Hahn, 5RRWEZMEPFEE G JEN, F 3 MPs X %8 5K 1R E pH 0 T s . —
JBE 15 MPs X470 A 3 W BREIE B & W R FR BT, TR T v s B I LTS Gl O D Bl PR R I i
{45 MPs 14 W B 2t th 20 W 3 =, 5 4 Ja A LA 2 % MPs W B AT HILTS Yo 7 AR B R R E2 I . X
SRR T B Cu ke B 3% # MPs Rt AR R VET, 23 T MPs X CIP MR B o B Ca* R~ EAR K
i MPs K I WM 22, HAKSBHE TRER, 5 CIP RN 52 F W, Cd™ Ml 1
MPs X} CIP 1 Fff .

S5 BA MPs X Pt A= R 2875 Je Wy W MEE RE AR HE (% 3), 5 & LI (poly vinyl chloride, PVC),
R K L ¥ (poly styrene, PS). X N /& (poly propylene, PP). R Xf 2K 7 W iR £ = W5 f§ (poly
ethyleneglycol terephthalate, PET) Z¢AH ., PGA XF TCH [ W& B £ 5 4l T B2 ff 5 A 0] B¢ figt S0 BHAH Eb
3 A . ASBESE H PGA BYARLAE N 500 pm, B LATEAFFE T MPs BR AR IR K, 7T 8 2 AH I I B o 4
N IR Z— o — MR, AT AR W i SEORL A B SRR R A AR i SRR R SRR A AR LTS )
W BEERE ) R T g K A LTS G o TERREEIE Rk Bt vl TT AR W I ik 98 ) PR R G 1 B A PR BE
TR 25 ) AE S ) PUORLAR AR /N, 25 BERER, TS e Wy i W B B D . R, R — 2P
TERESLIREE AT, PGA S5 AT AR Wy 5 figk S5 RL X 5 G 1y 1040 W BRI R0 ik 1R, I9Js 31 L B 5 XU
3 g

1) £ 15 d H,0, #l H,SO, & b5 = A= 24 gr . Mg, Hf H,S0, /5 = A fLIRE5 1), PGA &
H,0, il H,SO, ZAbJ5 L &AM 0.017 m*-g ™' # %.0.327 m> g™ F1 0.467 m*g ™', R & A EREH
WIBEAN T 1.89% K1 3.49%, F fih f AN 83.19°KF % 81.58°F1 50.07°, E/K PRI G . X 6 AR fk £ 1 g
PGA X} TCH A4 % Fff &E

2) T s B AT DL G sl A S AL R S PGA X TCH W R, 156 BA 7F 12 W B 3 7 v vl R
FETE ) 3% B 55 Ak 2 W B % S [V FH . Langmuir 25 5 W% B A5 780 i O 4 b 40L& PGA % 1L i J5 XF
TCH AW R, 15 PGA Xt TCH A4 W i LA 27 2 W B 3= .

3) &4k J5 PGA X} TCH By W fff & ¥ % F &4kt . AR & 477X~ TCH B8 1 MKk . PGA-
H,S0,(0.686 mg-g " )>PGA-H,0,(0.617 mg-g")>PGA(0.585 mg-g ™), 7 WA [F]# 1k 75 & PGA %} TCH HY
W o o 2 S b P A DG, b R AL SRR R . Rl

D TEE R LR T, B BB RSN, 15 YRR K . KRR pH, HAEB FER R
BT BT PGA MWL B 1 = s, e m A R — 2B T .
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Adsorption behavior of tetracycline hydrochloride on biodegradable poly
glycolic acid microplastics before and after aging
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Abstract The good degradation performance of Poly glycolic acid (PGA) can accelerate its aging process,
which poses greater environmental risks than traditional plastics. Therefore, it is particularly important to
evaluate the carrier effect of PGA on pollutants during its environmental migration. In this study, MP
(Microplastic, MP ) of PGA particles was selected as the research object, and Tetracycline hydrochloride (TCH)
was selected as the representative pollutant to explore the influence of aging process on the adsorption behavior
of PGA. The results showed that the surface of PGA became rough after 15 d H,0O, or H,SO, aging treatment,
and the specific surface areas increased from 0.017 m*g ' to 0.327 with 0.467 m*-g ', the function groups
increased by 1.89% and 3.49%, the contact angles decreased from 83.19° to 81.58° and 50.07°, respectively. The
adsorption kinetics all fitted the pseudo-second-order kinetic model, and the adsorption isotherms all fitted the
Langmuir isotherm model. The adsorption capacity of PGA to TCH after aging was higher than before. The
maximum apparent adsorption capacities of PGA-H,0, and PGA-H,SO, could reach 0.617 and 0.686 mg-g™,
which was 1.05 and 1.17 times that of PGA before aging, respectively.

Keywords biodegradable microplastics; polyglycolic acid; adsorption; tetracycline hydrochloride
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