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Abstract: Microplastics (MPs) can not only affect the migration, transformation and fate of organic pollutants in
the environment, but also affect the bioaccumulation, distribution and toxic effect of organic pollutants in the organ-
ism. Considering the environmental health risks of the coexistence of MPs and triclosan (TCS) in the environment,
the adsorption and bioaccumulation experiments were conducted by using zebrafish as the model organism, MPs of
the polymers of polyethylene (PE), polypropylene (PP) and polyvinyl chloride (PVC) as the target MPs, and TCS
as the target pollutant. The results of adsorption experiments show that the adsorption capacity of three types of
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MPs for TCS follows the order of PP > PE = PVC. The adsorption mechanism of MPs for TCS is mainly surface
adsorption and gradual sorption by intra-particle diffusion. The adsorption process is multi-layer adsorption. For
TCS alone exposure, the accumulation of TCS was 191.56, 63.92,21.32,25.19, and 11.59 wg-g™' in the gut, liver,
brain, gonad and rest body, respectively. MPs significantly increased the accumulation of TCS in the gut and liver.
Compared with the TCS group, the accumulation of TCS in the gut of TCS+PP group, TCS+PE group and TCS+
PVC group significantly increased by 51.9%, 12.7% and 38.6% (P<0.05), and the accumulation of TCS in the liv-
er of TCS+PP group, TCS+PE group and TCS+PVC group significantly increased by 152.9%,70.9% and 118.4%
(P<0.05). In addition, the accumulation of TCS was positively correlated with the adsorption capacity of MPs. TCS
accumulation in the gut and liver of TCS+PP group was higher than that of TCS+PE and TCS+PVC groups (P<
0.05). The influence of MPs of different polymers on the bioaccumulation and distribution of TCS were studied and

the results can provide basic data for the environmental health risk assessment of the combined effects of MPs and

organic pollutants.

Keywords: microplastics; triclosan; zebrafish; bioaccumulation; adsorption
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h F1 168 h 3t 15 /B[] £ 8 50 mL 7K #E, H 0.22
m P8 BT PR KA S I TR BT 4 Cuk
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K FHUE— G 2 N B0 1 2 AR RN ME — 90 L g 31 )
SRR B 2l ) 2 5 R AT A S5 SRR 1T
o WE—G N Bl 15515 5] PP PE Al PVC iX
3 Ff MPs #) 72 3510 0.59 .0.34 F10.77 ;M 2%
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Fig. 1  Characteristics of microplastics (MPs) of different polymers
Note: (a) scanning electron microscope images; (b) size distribution; (¢) Fourier transform infrared spectra;

PVC, PP and PE stand for polyvinyl chloride, polypropylene and polyethylene.

PE: 135.1° PP: 142.3° PVC: 137.7°

2 PVC.PP 1 PE Ryt
Fig. 2 The contact angles of PE, PP and PVC

®1 TSC R N FERUSSH
Table 1 Fitting parameters for adsorption kinetics of TCS

HE— G B 1% WG B 1%
Pseudo-first-order kinetics Pseudo-second-order kinetics
i V-1 AEL RS v -1 AL e
Types (g.)(mg-g™") (k)(g-mg™ -h™") P (g.)(mg-g™") (ky)A(g-mg™"-h™") P
Equilibrium adsorption Reaction-rate constant Equilibrium adsorption Reaction-rate constant
(g)(mg-g™") (k)(g-mg™" -h7") (g)(mg-g™") (ky)(g-mg™" -h™")
PE 052 028 034 0.53 0.75 099
PP 1.08 0.14 0.59 122 0.18 0.99

PVvC 0.54 0.18 0.77 055 144 099
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MPs 5 18 1) W B 5 =2 38 82 Ay 36 T W B R A 4™
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W2 i A5 T R G A5 R an 3% 2 B Herry W
1R F Freundlich W B 45278 (%) #4545 R 0 b, PP-
MPs . PE-MPs I PVC-MPs i@ i Herry M Jhf 55 754 41
E13FN0 2 43914 0.918 .0.962 F1 0.868, 5 PVC-
MPs #H Lt , PP-MPs F1 PE-MPs [14 W [ 25 5 £& o i
T, X T REAZ PO R AR B M T 5, AR 2R
AV BB AL AT MPs 1T DL 43y e s 25 A B

JE%% . PE-MPs Fl PP-MPs #J@ T /5 B2, B 1R
B AETR 2 — M R, X BB R X R R AT
A B 110 R oA 2 T P 118 2 T VR R, 7T A 45 O o 1)
VIR R AW |, PVC-MPs J& T B354 & Xt
A B 1 R o6 3 B S R B I A R ) AT

= PE

12t opp « o ¢ 3
= APVC , o
OTQD 1.0r
oniéo °
ESosrd
=1 F
Z 5 06l
X2 A A ¢ & & @&
©n & E n n n
=8 0.4?
H
025 0 80 120 160
B /h
Time/h
B3 =R4%E(TCS)EAREMR MPs RE
B IR Bt 3 1 2 i 4%

Fig.3 The adsorption kinetics of triclosan (TCS) on
MPs of different polymers

0.6
(a) PE 121 (b) PP 0.6} (c) PVC
[}
2 m g
=~ 05 . ~ 10 ~ 05 .
& b b0
g 04 2 08 £ 04l
ES ES : =
0.3+ .’lf 0.6 4 0.3l
04 T }
o2l o o2l .
0 2 4 6 8 10 12 14 02 4 6 8 10 12 14 0 2 4 6 8 10 12 14
tO 5/(h0 5) t(],S/(hU,S) [H,S/(h(] 5)
4 TCS EARE# R MPs R EHBAY SR HLE
g, FARTENIZ] 5} TCS 7£ MPs 218 5 W% fH- 5 ¢ R W st ]
Fig. 4 The intraparticle diffusion model of TCS on MPs of different polymers
Note: g, stands for the adsorption of TCS on MPs surface at any time; f stands for adsorption time.
*2 TCS HRMANFERLESH
Table 2  Fitting paramaters for adsorption isotherms of TCS
- Henry % B A5 7Y Freundlich W #5574
” Henry adsorption model Freundlich adsorption model
Types
ky IS Ky ng r
PE 2.630 0962 0229 0.655 0905
PP 38461 0918 1.014 0.803 0.771
PVC 2.511 0.868 0255 0.668 0.888

TE kg S RPASETRY v ARy 0 B, K D g R SR BEAT SRR

Note: ky is the adsorption constant in adsorption model; K, and n; are the constants related to temperature.
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PV C-MPs 3% [ 4 I B 07 o5 25 78R /> | Wi Bf 33 3841,
Zxbifi 2 BEATG , DTS 50 WG T 25 R %) 2 P AR J3E A e
FEAREY 38 3 AR 2 iY Freundlich M BFHESE 280 E47 401
B ,3 Bk BT MPs (IR B SR G B 2 e T
0.75 , A ECRH 4, Ui TCS 763X 3 ' MPs K T
AW B 2 22 2 W [ff . PP-MPs . PE-MPs £l PVC-MPs
() K, {54354 1.014 0229 F10.255 , 156 WA W [} fig
K/NK PP>PE~PVC, X538l Jj2# 30525 % — 3,
Jf H W] MPs [ 84 S50k FL B 68 A7 1 2 A 52 )
h 125 W MPs A4 50 0 B RE T 09 52 R
WIZET 3 Fp MPs (945 fil i KN, 255 & 3, PP-MPs
FEA AR B R 22 A7 K, 6 WTRA L R s K P AR
T XA AT (4 W B i ) ks )

2.3 BB

Fh#% 6 d J5, TCS 7R BT D 4 A U8R B Hh (1) R
RN S PR, AT H—0) TCS 25, il i
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Fig. 5 The accumulation of TCS in tissues of different
experiment groups
Note: * indicates the significant difference between the combined
groups and TCS group (P<0.05); # indicates the significant
difference between the combined groups (P<0.05).
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