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Abstract; As a new type of pollutant, micro/nanoplastics widely exist in natural water and soil environment. Mi-
cro/nanoplastics have large specific surface area, oxygen-containing functional groups and strong adsorption capaci-
ty, and are easy to adsorb many kinds of pollutants in water, including antibiotic organics. The toxicity of the ad-
sorbent formed by the combination of micro/nanoplastics and antibiotics will be enhanced, and the properties of mi-
cro/nanoplastics and environmental factors will affect the interaction between micro/nanoplastics and antibiotics.
This paper comprehensively summarized the interaction mechanism between micro/nanoplastics and antibiotic or-
ganic pollutants, sorted out the influences of the properties of micro/nanoplastics, such as plastic type, particle size
and aging degree, on their adsorption of antibiotics, and summarized the effects of environmental factors, including
pH, organic macromolecules, salinity, heavy metals and temperature, on the interaction between micro/nanoplastics
and antibiotics. The future research in this direction were prospected, in order to provide reference for further clarif-

ying the adsorption behavior and mechanism between microplastics and antibiotics, the environmental behavior of
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microplastics/antibiotic adsorbents and their potential health risks to organisms.

Keywords: micro/nanoplastics; antibiotics; environmental behavior; absorption mechanism
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1 RU/MAKRERSR4EERNEE/EA (Interaction
between micro/nano plastics and antibiotics)
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Fig. 1 Adsorption mechanism of micro/nano plastics and antibiotics
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HRAE"  Guo SFPHFFY K I £ 45 (PE) R A
“HIRC IR (PET) R K L4 (PS) R A LI
(PVC)FIZR N (PP B K bt A= R 1y K, {E R 22.2
~309 L-kg", MWk ic (PA) W B AE 1 e, Ky 1H N
284 L-kg™',

TR IR AL LA S T B B & AR R AT,
—OH ,—COOH 4, {ii H. 5 J&] [l 7K 438 il A
U ITE B & T AR SR X SR K e AR R
15 Y BRFRCRTS TR A A P AR XE S 7K 5
TR U, DA T 638 0K o e/ o 8 e R o 19 285
JPU D Sun SFPRIFSY & IS FLIR T AR 2 ok A W
Jo 0 B 2R AP W B I T 39.01% , X 2
R TH 2R S A ERRR L PR T HZ WA
SERATR T AR . Zhang P HFSY & LYK PS-
COOH X J Ub B I e S D B2 1) R B 5 1 53 5
FeahK PS 15 54.9% F169.6% , A1, Guo £
5T B 6 Fh o A Xot ik fig FFY D06 sk (SMIX) g R A
FERLIE AT R i H A B R SRR A B, T 6
THCHARE X Btk Fie P W i SMIT (749 W% o S 2 LB 7T i 2
R AH AR AR AR T I i, Xu SEPTRIF5E
FWPUIRKAE PE PP F1 PS SR I A4 W Bt £
5 5% 7K AH EL AR A0 Al AE B R D Cln g R A B R
), WM SR 2R 476 Langmuir #2781 JUIF R AE PS
TR 1 W 25 2 = T PE T PP f k), X %
JEHTIUIRE S PS SR 8] 77 76 A A0 B A
M - AH BAEFH TS0, Zhang 555 5% & BBURME
VRS ST D A S U XK R A LA
FRILE REILANK PS A 3 ZE W% FRHHIL ) 6 455 B 1k A
AR R ELVE TR SRR

2 RUMKEBEMMERNEEMNEREZSHEEERN
=20 ( Effect of micro/nano plastic properties on the
interaction between micro plastics and antibiotics)
2.1 /AR EBRRN R B

AN[EIZE B /a0 oK B8R BA AN [6] 1 3 5 45 AL
FTNRERE A, X 0] RE B/ K R S PR R Z ]
AR AH ELAE FHATLHRAS ] 200 AT 52 el /98 K 9 kL 5 75
Pz A1 F R . Guo ZEPWFSE T 4 Fhid skl
PE PP PS il PVC XI Z& /K I 2 (10 W BiF A% 0, & B
PVC By R SEE AL, & A7 B 2 TS 45, 3k
TS 22 0 W AL A, I LA B RO B B, Guo
GPIWFSE T 6 Fhiw SRR X itk e HHY g W g VI o e
SRR IIRNE PA XA P fff i PP 5 E 1) W RR i ) e

58, Li FUWESE T 5 FRROEARLXT 5 R A A
BRRCR , & B PA XHTA: 28 10 I B AE ) fe o, DR PR 2
TE R T & K PA B FLBR FL 58 & 3k, A W B BT AR &R
AL T A AL, WRSF 42 PR R B, PVC
W 2R SR A E A AE I 8 PE, JR RS PVC AR
() LE 2 T BRI s LB R, Wk 1 i, B4
T H AT E A R R 2 AR 2R [ R 28 1
(AW AL
2.2 T/ K ERRRLAR Y 52 M

AR SR B RAR | SR A AR 285 [R] B e 52
TR B A R B RE . — ROk UL, T
YRR IERHY L 2 T ARRE B R A B I T RS K T 42
HERY IR B 057 4338 22, T B BB ) S ER ER PY 48oK PS
(W A E 13 2 T ek PE 3% F B T4k PS 1A
BRI R 1w A RS PRI T ORLAR 43 1k
8.8 wm H150.4 pwm (1) PS XFFR N Vb B (10 BT R,
R BB AR /DN 1 o 28 Rk BH S EL A o 1) T Y
Yu ZPUBFSE T 1 wm F1 74 wm B PVC X 22 7D
ELRWERE, &I 1 wm B9 PVC WEFHEE /1 5, [RIAE
Hb, Yo SEPRSE T AN [FIBEOK 2414 PE X U 35 2% 9
B, & PLFE A PE AORIARIE A, A i S i R
Rafadi, WAL T rp DR AR 9 125 wm (9 PE W} BE
Jism/IN, FRWPRLAR )N, W B B ) AN — 5 & AR
ATRESHIES A L, SRk SR Bk AR /N
REPLHA0K, Sa OB RE SIRARE , 55 &4
VRN, T 1l 25 K 1y AT 3R e, 5 3850 L 2 1 R0
W AR S AR
2.3 AR AR A5

TR IR AR IS 2 5 SR S 2 T AR Y
R BT AR AR A R AR T AR g ok SR
PUAERBA NI YR IREAT R LB N,
AR AR A RES 7606 A TR A IR
WA T VE R T 23 & AR i 2 4k, 350K A R Hi ek
A DL R TR A, B 8 4 A 5 A
B2 R HAOW A 1, B DS R L L
LR IE S B R AT, 18 2 AR Tl A K B R 45
MR, e 2 F BOAAT I ek 2B Tyah
KIS R & AR BE BT, 25 5 B A . LAFEDF
FEF 45 S AR Ty 9 oK SR RT AW ISR 22 1Y) i
KAEMLIG G B R ah K 58 R Ak B BT 52
TR E M, BIANTEN K 23R A2 R
AMGRE R T A, LU SRl A A R
R FLER(PLA) XK — H iR £, W HE (PET) Al R
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Table 1 Summary of research on adsorption mechanism of antibiotics and micro/nano plastics
/AN A IR 2 , ” \ U ALISES N
e Rt IR L ES FELI i S 30k
Micro/nano . o X . Influencing factors
. Size Types of antibiotics Main mechanism . Reference
plastic types of adsorption
ILEZS e SR | EAH A R A
R LIH(PE TR H FiEh
RLMEE) 0.15 ~0425 mm *_ iz . 7 . PH A i [29]
Polyethylene (PE) Tetracycline, aureomycin Hydrogen bond, electrostatic in- pH and salinity
and oxytetracycline teraction and van der Waals force
O FIER R R B AR | B A i K A BIFiRE®Na" Ca?h)
%; . ‘Jﬁ(i;é) e TLAER 7 HLFR (FA) FIUBE SR (HA)
o 045 ~1.00 mm - Electrostatic interaction, hydro-  Ionic strength (Na*,Ca®") [23]
Pristine and beach Oxytetracycline L
gen bond and hydrophobic inter- fulvic acid (FA) and
polystyrene (PS) .
action humic acid (HA)
, i A LA P A - ELAE ;
Y . - pH FIRE
PS 8.8.504 pm . . Electrostatic interaction and ©-n [30]
Ciprofloxacin . . pH and temperature
Interaction
RALIEPVC) A TR TR REETC 2t
Polyvinyl chloride 1.74 pm; LEFI R EiL Cr't Cd* 1 Pb*") B1]
(PVC); 74 wm;125 wm Levofloxacin Hydrogen bonding, electrostatic  Ionic strength (Cu®*, Zn?",
PE;PS; interaction and ion exchange Cr’*, Cd** and Pb*")
A B A L B K AR R 2R
RN (PP [ (| .
(°P) ELE S e pH HIEh i
Polypropylene (PP) <74 pm . Electrostatic interaction, hydro- . [26]
Tylosin L. . pH and salinity
PE .PS . PVC phobic interaction and surface
complexation
" TR B AT SURL ™ 18
PE .PVC <74 pm . Surface adsorption and particle J& No data [27]
Tylosin o
diffusion
SR R AR A A A
i?ﬁ %H% fF - pH FA LUK #
KA (PLA TEHE RGBS
Z, (_ ) 75 ~150 pm R . Hydrogen bond, electrostatic in- RA I . 21]
Polylactic acid (PLA) Oxytetracycline . L. pH, FA and the mixed
teraction and hydrophobic inter-
. effects of the two
action
T e BB AR . AR ELAE T B AR
X PURRE RNUVE SRR TR AN AR
STk (PA) i N B TR I pH (K
. N R Hydrogen bond interaction, hy- )
Polyamide (PA) 75 ~180 pm L. o L. X Ionic strength and pH [17]
Sulfadiazine, amoxicillin, drophobic interaction, van der
PE .PS PP .PVC . . . -
tetracycline, ciprofloxacin Waals force and electrostatic in-
and trimethoprim teraction
R BT K AH L
SRPI A WLRAOKRULEER pH LI HA
PE 100 wm . . Electrostatic and hydrophobic in- .. [42]
Ciprofloxacin . pH, salinity and HA
teraction
R W#R 2 —BEBH(PET)
Ethylene glycol
hthalate (PET). . Xt R (!
P (PET) 7SS - 4 pH AR
%1k PLA PET PP 100 ~ 150 wm Hydrogen bond and electrostatic [37]

FF#H PLA PET PP

Aged PLA, PET, PP and

pristine PLA, PET, PP

Tetracycline

interaction

pH and salinity
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AN A I D 2 , ; N U ALISES .
R Rof itk Z % FELI i S0k
Micro/nano . o X . Influencing factors
. Size Types of antibiotics Main mechanism . Reference
plastic types of adsorption
PA .PE .PET, 100 - 150 itk Jrie Y ST SR ER AR B Hydrogen R A pH 20]
~ m
PS . PVC . PP K Sulfamethoxazole bond and electrostatic interaction Salinity and pH
i JEAEAE Ty R A AR
PA [PE PET, i i Y s g JSRIEINES
100 ~ 150 wm il jE Van der Waals force and electro- P X [24]
PP . PS .PVC Sulfamethazine o . pH and salinity
static interaction
28 48 125, DB RIS 12840 RLAR AN 4 s
PE .PS . PVC 250,590 um (PE) - Hydrogen bonding and ion ex- Particle size and [32]
Tetracycline .
75 wm (PS .PVC) change heavy metal ions
T fe H S JWIEET) H B2 A FA
PE 150 wm - PH [41]
Sulfamethoxazole Van der Waals force pH, salinity and FA
17 % ¥ 5 )5 (HDPE)
High density polyethylene .
gl denslly polyethy i UL A .
(HDPE) 75 ~150 P Hydrogen bond and electrostati HEH pH 51]
~ m rogen bond and electrostatic
PR 7K 4% (GPPS) " Tetracycline . Y g. Temperature and pH
interaction
General purpose
polystyrene (GPPS)
150 wm; W PEAR AR A m-m AR AR
: PUFRZR , , , pH #hE 1 FA
PE;PP;PS <280 pm; . Polar interaction and m-m interac- . [25]
Tetracycline . pH, salinity and FA
<280 pm tion
HHEAH BAE A nn A AR
N JUTEAE T R AR B
P IRET AL pH 215 Fl HA
PE PP PS PVC 165 ~245 pm . Electrostatic interaction, m-m in- . [46]
Norfloxacin . pH, salinity and HA
teraction, van der Waals force
and polar interaction
506 ~690 pwm
%4k PLA .PE JEUIE Pristine PLA) . it iz PR s D . n
! (i ) T 3 SRR
FE A PLA PE 110 ~250 pum T 58 P R =8 )
s Aged by potassium [38]
Aged PLA, PE and  (JiUfy Pristine PE) Sulfamethoxazole Hydrogenbond fat
ersulfate
pristine PLA, PE <150 pm and amoxicillin P
(%1t Aged PLA PE)
P PEAR ELAE AR A
R E AR R R
Y ERERRD 2 aéf’ﬁfﬁ_ N oH LA HA
PS;PS-COOH 50 nm;55 nm Norfloxacin and Polar interaction, electrostatic in- . 22]
. . . pH, salinity and HA
levofloxacin teraction and hydrogen bond in-
teraction
iﬁ?jﬁg?ﬁﬁﬁ\n-nwﬁfﬁﬁﬁiﬁn oH 4 RE T
7]
B " o . , (Na* . K* Mg )#l HA
PS 500 nm . Electrostatic interaction, m-m in- . . [49]
Tetracycline . L pH, metal ions (Na", K,
teraction and hydrophobic inter-
. Mg*") and HA
action
Py
i SEERF AR
JRH FIAL PE ILEZES .
. 70 ~140 pm ) Hydrogen bond and electrostatic FA [33]
Aged and pristine PE Tetracycline

interaction
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P (PPYEAT AL AL B, 45 SR I 22 B A b ¥R 2
) PLA 11 PET b 3% RS K, [ B Bk 3 A2 3 |y
A AT 5 T o0 2 v, HLT DU 25 A W B 7 th 358
10 75 2 5 POl FH AR AL GRR R X PLA 1 PE 47
AL P 25 R AL)S PLA Al PE ARIFEAE /N,
FEMm AR K T 2 AE FNFLBR, L T AL O
U RE AR EE RN, S K MG B | X e FE s A
BT 55 P bR I B RE 07 2t 32 3 T W) 45 79 PLA AT PE,
Ding ZEVFE AR, K AR K 544 Xt PS #4775
C A IR e I BT i 7 R4 e 1) e K i [
S T RRURT 3 1 7 L A BB I, B4l K BB RHAE
ZALIIE LT, — RO e 1R SRk PR AE 2R g
W BFFRE 7, X K A ML Y W B E T A3 R
%, X AT A2 AL T A oK S RL 2R 1T 1) 5 S0 fig T AN
KRN IR T &, DL B A B Fit—4 T
il AR AN K SR A BILTS e B IR BE ATk,
W T Bk R kAR | TS 25 R0 A A 4%
(AR AR AR S/ 0 K SRR i R 1 2 o 53 BT B
FEHLI A58 WA AT, R S [R)3R40 K 28
FEAN R A S R R S 58 2544 A AN A ) 2 AL
P PRI AR Pl 4 T I BH AR S oK SR S
PUERICAENIG Y Y IR EEAT I, T 2 AR T
RHEA R 25 T B2 AL

3 RERENE/MAKEREREZHEERNY
fjal ( Effects of environmental factors on the interac-
tion between micro/nano plastics and antibiotics)
3.1 pH AN

pH T WA K SR R AE R ALY
W R 1Y S N R 22— 7EAN A pH KT, iy
GK IR AR 2R 5T A [ L 532 ol 2 R E
P& pH {E, AT L AT fif 25 A BILTS Je Wy i i 5, 3L
A 7R R K B RIE ™ Zhang SFPIRFSE T
pH XF4HK PS FIRELG K PS WL Fff e 48U vb B2 At
P B PERERYSEA , 45 R W] X 2 R TR AT AR
FAEGIERE LA R EERE pH A% 58 b 52 B e
JE U/ S 2 RSB R T Y o Ho fh
TEANWTHG SR e A ELAE TR B i o v S B
o TEMZ R B B, P4k 2R E 2R LA R 1Y
AR, B i A MR e R B o il 2k st
VBB, Ptk R E2OR BB PRSI, 2N
HLF 71, Guo ZPE/R T pH<7.1 B2 SR EAE PS
FPVC B BHR T sl Xu SEHAERTSE T

pH Xk e e 7E. PE FO08 R} W B i sz, & 3
PH X PR W A S 2552 e, 7E pH>8 B, PE
SPARL RN i R s S FR B P E 2 o6 o A i
J¥ 1A BRAE T, 1 28 1% W o6 1 1 AN B I
FLE AR TE R, I, pH B X /48 K 58 A0 % o
oA AT HE B P AE 2 R ) B A T A T 4 A K
B AUE e AR R ELVE FH A T TSR AT
3.2 AHLRSFIRZN

HARIK AR AR AR I Z R it ML T RS )
UK IR S P A R MR, 8 E 5 OLT B
A HLYIBE e FE 1 3G K5 T8 K R 25 T K
THUAERISA YY), 03 55 5 W B e 400 i /48 K 2
BT R A EAE ) (Hd A v R RIS A PR
I3 XA K SRR B B AR 2R B4R VR B R
M, Atugoda 55 [ RIF5T 2% B 35 R £ (HA ) A7 7F 2
FINH T PE a3 R X IR T VD B A W B, Zhang
PRI R I HA WA AE w3 e i T 8kl PS 5
TEwRWM, XATHEE R HA 76 PS FI - E R
(R BeE e AR R B R T . A, Xu SRR A
tH FA Xt PE W s e HH OB s 3 A B 52, LA I
XSRS AHEIN (10 S PR ARUEE T i LA Y W R ML B, 3
T BRI E . WA RM, iR
W EKAE S G E S ALK FAEAER,
A BRG] GRS BIHZE Syl ok KL 1 #5950
AR KA EAEAS,
3.3 RSN

AR EEXIS Gy 0 W AT Ry B (g, SO il
ERM RN TH AR IEA LIS D=, 5
F2 B ) T A B o5 T AR A R B8 A, R
JEE BETR S, B 22 1 114 R S s e O 2 i SRk e T
o7 R B A7 5, DT 410 1 e A 3R AR ) F I R
[FIERE A 2 7 T FL SRR B e, A S Pl g aE
e L R o6 BB A ek R T g 1 P 5 AT L1k &SR
R, P T A ARG W B 205 SR Liu 25 (i BIF 5% R B 26
JFE I R bG K AL PS T PVC X 35K YA HLYIR A
YRR, Zhang 55U A BIFIE 2 B, £R B B A7 AE
R TR R W, Guo SFPHFSE A 6
TP ol S A Xo ik e P 20 e 1 VR O 3 3 W 60 B %) 15 v
REAK, SR, £8 Bt v] e X OB R R A8 R AR B4R
FRRRZMAAN 3, Xu SERIRGY T $h B0 el e F O
WEXE PE {00 L 1 0 B A 52 e, & Bk B T T
I A 52, ARSI T AR R & R HY
B, AR DLk A I B ) e 1
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3.4 ELEEE TN

T8 A SRR N2 15 Ye i K A P AR 45 T 42
BT UK RHE R 4 R ) — R A, H ST
ERMAHEAEH RS Z R E AR, —RE
LT N 3 Ve B S S e g e~ s = D s e
R B AT LA 3 e R 5 | R o A SR T T R e R
4 J8 DA AE AT g8 ) 5 4 G/ AN K SR R T 1Y) W T
ISR 1/ 2 oK SB R 5 Be A A LIS Y i
WERFE, Yu ECVRRSY S FPEE 4R BT X PVC ik
W B A SR B2, R B Cu®”  Zn® Fil Cr " i 3
PEFET PVC XA E VD 2 AW, 107 Cd” Al Pb Y
TS TR, SRR R Cd™ A Ph A T T E A
MR R, B R RRR, iR T PVC FRifi
HZMAL, 10 Cu* Zn® Fl Cr i FIo & i %
HRAS DU Y], B AT AN, (PR R PVC SR
LAY R Yo FPARSE T S R R &R B P
X} PE fHRL S DU BR 2L B i s, 45 SR B Zn®" |
Cr’" (Cd® I Po> {2 i T W Fff, I fig X 4 P 4 )8
BETIEVUA Z M PE ¥R R Y B T 4 J8 M 254
R Cu S W B, T RE S PE K DU A EE R
A G, Mg? IIAEFETS LT 3 T R IR ah
KERXT DU ZR (W BT, 1T BB 86 B8 T I AEAE 15
T T RO IERIRED
3.5 JREERR

U 2 5 1) /20 A S W R b A R Y 32
HWEZ—, W, BEERE WAL, DUERIEE Y
VA A B AT, 7K 38 I, 5 5 TR B A B/ 40 K 3
PRI, RIS WRBE T8, 0 I HGE B G, T REAS
FITF oA A WM e otk e i, DRt U 2
25 R R B A0 K SR R T AR R LTS G W )
FRFEOT i ) AR A PURIF SR R BRI B T R AN R T e 2
R )4 (HDPE) Fl3d 9 R 4% & s (GPPS) X PU ¥h =
MR, UM AEEBIESE T IR X PS RIEA A Vb A
B AR D, 85 0 R R 1) AR S50 Y — A, (A BR ST 25
LTI RFSEFE W PE F1 PVC X 2% 5K T 2% A4 ~T- A 102 Ff
et it I g T R R M U v YA O A
A8 PR, X 5 UK R R A R B RS AN
PERTA G,

4 #5i25RE 2 ( Conclusion and prospect)
ARICERR T UK IR 5 50 R A LG G
YIAR EAE FHALEIT 8 BUIR BB T T2 K B % 1
JBT, QPSS DR AR R A AR B S e LW Bt A 2R 5%
Wi, 45 TR RIER W pH A MRS+ ER A 4

JFE L Bl K SRS A AR AR Y
SN, A TN R SRR AR 2R B IR R AT S B i 2240
FARBE THR T . AFIFISE AR TR B A R4 ok
SR HUA: 22 AW BT ASCRANTR] o REAR A ) | 1 B2
R JBOHAT . R Rl K BB B W RS i K A
B, B AL, 3BT AE R340, pH — Ml
T AR Bl A K SRR AR 2 A HEL B PR I 3 R T
THEWMHOR ,AYLR T R R B A
AL o e 4 W S SR 52 MR /0 K SR R A 2R Y
WRZ Bf

ARSCERGELR I (WA K SR 4 W B A Dl L
e — R L BEAN [R5 e e A= D IR N B K 5 25
Yo HSCRUAAK IB 5 P A 3 BILTS e W FE AL
HARSE % 5 Bt — P oE W ST, T i ELAR I Y
PRI AIPAGEAT A, BE Tl 4R I AN T R

(1) F AT 50 32 28 4R e X ROK 2088 F 52
b XK GBI BT R AR FR S
AT A RERAL T YR G, R ZE TR A ST N
KBRS PUE R BT . BERHEA ]
P T 2 AHL T A A, 2t — 2D AN ]
AT T OB R

QX THUBRH LR, B 2 E 15 R K P ik
SRR RE  EU AT B b B 50— ks I Rl 28
LA BT v | IR B S A R e B
Bz A BRI Tk

(3) H AT OB L K 22 A al A1), i m]
R A O SRR LEAE B 2 A, TR i — 2B T
] AR AU AE 3R AR AL R BRI AT

BEEEEN . ZTF1983—), %, i+, 8l i, 2R
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