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Abstract: [ Objective ]Microplastics (MPs) and neonicotinoid pesticides are widespread pollutants in agricultural soils, however,

their interactions have not been fully studied. Thus, this study aims to explore the interactive mechanisms between biodegradable
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MPs [poly (butylene succinate), PBS] and neonicotinoid pesticide (thiacloprid, THI). [ Method ] The interactive and adsorption
mechanisms of THI on PBS were investigated through adsorption kinetics and isotherm models by considering the influence of
common environmental factors like pH, salinity, and dissolved organic matter. Also, the desorption of pre-adsorbed THI from
PBS using pure water and simulated intestinal fluid (SIF) as background solutions was evaluated. In addition, the bioavailability
of THI in red and black soils treated with different proportions of PBS was compared and analyzed using thin film diffusion
gradient (DGT) technology. [ Result ] The results revealed that the adsorption process of THI on PBS was consistent with the
pseudo-second-order kinetic model, indicating that chemical adsorption was predominant. Also, the adsorption isotherm analysis
indicated that the adsorption of THI by PBS was multi-layered, and the experimental data fitted both the Henry and the Freundlich
models well (R? > 0.99). The results also showed that an increase in pH and salinity promoted the adsorption of THI while
changing the concentration of dissolved organic matter had little effect on the adsorption process. Furthermore, the desorption
experiments found that using SIF, the maximum amount of THI desorbed was 39.4 pg'g™', which was 1.16 times higher than that
desorbed by pure water, suggesting that THI is more easily desorbed in the SIF environment. Using the DGT technology, it was
observed that the bioavailability of THI in soil increased after the addition of PBS, and the increase became more significant as
the ratio of PBS added was increased. [ Conclusion ] PBS can adsorb and desorb THI, and when added to soil, PBS can affect the
bioavailability of THI. These findings provide important information for understanding the impact of MPs on the environmental
behavior of neonicotinoid pesticides under actual environmental conditions and offer a new perspective on the environmental risk
assessment and management of pesticides.

Key words: Microplastics; Neonicotinoid pesticides; Adsorption-desorption; Bioavailability

8k ( Microplastics, MPs) {5 4Bk MPs FIFHRB R 22 PR A, B2
PRI IR, AR M L p BT Em N ARATRE S R A S E AR, X TR A TS Ik

XL G/ N (9 BORHIURE AN AR 2 73 A 4 - 3R 85
T L T DL R AR, X RS R
GeR R TR BT RE S B 13
AL, 3 AT R A B4 B Sl A JL T
FERUBE Y, MPs [5H g L TR RIS K M, BT
W P A LIS RYIRE S, X BT K2y
FUHAbAT BLTS Y i e 3RS, MPs 76 L3P
R AT 205 P BT o el e, RS2 £
HErE A5 R GBI 2 4

55 MPs 775 e [R]AF 4 AN 2 AR 3 v M
BRI A2 1) 5% B IR0 ORISR 2y, 1 — 00T
Rk, KRR . PREACAF AR HUR, TR AR
FREN Tz R SR, e 24 1 ek £ R
AN AR BOHAE IR AR, A BRI
PRI T 2 AFAE T op A I R ep U], sefe 2l
BB A AT X AR AR A Wy P LR T, i Tl B )
HlE R A, IR0 NS R E U Rk, ST
TR A 25 AR T L S B AT g FIBR IR, %o
TR A S H A 2R X

S A IS OCTE T MPs FUBT TR 2 A 245 1) 2
BiAv o, (A H AT 2 8 T R —T5 R AT

FINIHM BA R . AR R T MPs BERSIL
BT AR AR IS A 251, (0 H R 75 2 )5 B T4 48 MPs,
I H MPs X 33 e 245 1) i WA R AR AT O ME I 5
Wi v AR AT B TR 5T o X R AH B F AT BB XS AR 24 11
S VA B A 25 XU DA 7 AR DR s ), R — > iR
TR E ), P, TRAFIE MPs XEBT AR A%
A 25 R AE AT RCPE R R, X T 4 B R
BIG YR R IR T R R ) 52 A R A XU, 48 B
Jiti A PR

B, ARSI T AR ARIER T R T —
i fiE ( Poly ( butylene succinate ), PBS ) Fl1BE Hi b
( Thiacloprid, THI) YE MBS 4, Bk PBS & 1]
WA e b B r i T RRET O THIT S — o 50 £54) 37 400 ik
Feqedly, TEARZWEE AR R EE 100%!",
BT THI 78 PBS F iy Bf-fg AT, DL RSN
Fn pH. HEFEMAMHEA YL (DOM ) B XTI
AT R sEm o BLAh, AHIFGEIR SR AR B i A
(DGT) AR, 4L T MPs %+ 3 THI 4= ¥4 %%
PRI, B EHR R MPs X 139 g iR i ok 24 26
BAT R ORI . BEFEES S N B MPs 5k 2y
AHE AR L SR AR A, Ry 245 10 PR XU

http://pedologica.issas.ac.cn



630 + HE

63 %

=

VA B B B LA
1 BPRS

1.1

THI (ZEEERTF 99% ) PN bRA e HUmbk-d, (46
JERT 99% ) W A 225wl (g LR ).
NG MI B B 1 Fisher Scientific ( £ ), #hig
(HCl), &% 1k4 (NaOH ), S4k# (NaCl) [
EZER (PE ), R (HA) (40 KT 90%)
W 25k CHhED ), A IRER AN (4R 98% ) 1
A E R AR AR AR . PBS BORLIE H M
I A BRA R, RiAEH 150~300 um, FEfilf
Jg55.3°, HLRMEAN 0.4193 m2g ', LLIEFIE 4
(1) 430RE HILVEA FIER R ITA , X PP+
ST PR A v [ £ g R B R A 3 2 S

B SRS
1.2 WRHEh AN g M & iR Lk SKie

FRHL 100.0 mg MPs BT AAZE L3 B, Bl 5 n
A 100 mL (5.0 mgL"') THI %, £ 25C.
180 rmin~' &1 N FAHRE A - 4507 5. 10, 20, 30,
45.60.80.100,120,180.,360,720.1 4402 160 min
BF, BBCHR 6P R A RE SRR, R G AR IR 1.0 mL W,
it 0.22 um BKRUH LM (PTFE) 13k it
JEAE (CWUEXS THI A WCBrl Z0m% ) 3o 38 J5 R
OB A3 3 ( HPLC ) A THI ¥ . [a] B %
BN THI 8928 A AU I MPs 19 X% BRSCES, B4
PR (A 5 8 = AR . W AR LR,
¥ THI MBI GR e B2 B 0.5, 1.0, 2.0, 5.0, 8.0
F10.0 mg-L~", AR HE I B Bl g 2 1 25 SR 1 e B
IFE] S 24 h ( WEBEA 207 ), FARHERAE 5 W 2
JI2E S — 5

F1 TEMERELER

Table 1 Basic physical and chemical properties of soils
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Fig. 1 Adsorption kinetics (a) and adsorption isotherm (b) of thiacloprid ( THI) by poly ( butylene succinate ) ( PBS )
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Table 2 Adsorption kinetics and isotherm fitting parameters of poly (butylene succinate) (PBS) for thiacloprid (THI)
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Fig. 2 The Influence of environmental factors ( a. pH, b. Salinity, c. Dissolved organic matter concentration ) on adsorption
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Fig.3 Zeta potential of PBS (a) and the proportion of relative content of different forms of THI (b ) at different pH
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Fig. 4 Desorption kinetics curve (a), and desorption amount and rate (b ) of THI by PBS
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