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antibiotic contaminated soil in the presence of five different microplastics. Method Batch equilibrium desorption experiments
were carried out using an acid paddy soil that was spiked with 33.4 mg-kg ' sulfamethoxazole and was aged for 5 days before use.
Five polymeric microplastics including polyethylene (PE), polystyrene (PS), polyvinyl chloride (PVC), polypropylene (PP), and
polyethylene terephthalate (PET) (1.67% and 3.33%). The microplastics were added to the soil individually and a soil: solution
ratio of 1: 10 was maintained in the experiment. The supernate was sampled for the sulfamethoxazole analysis using
high-performance liquid chromatography (HPLC) from 0.25 to 96 h during the desorption kinetic experiment. Also, different
concentration of NaCl and fulvic acid were added into the soil-microplastics mixture system to study the effect of salinity and
dissolved organic matter (DOC) on sulfamethoxazole desorption, respectively. Result The results indicated that the desorption
rate of sulfamethoxazole declined significantly and a slow desorption phase was observed from 10 h to 48 h after the addition of
polyethylene and polystyrene microplastics. The equilibrium desorbed concentration of sulfamethoxazole declined significantly
(P < 0.05) in the presence of polyethylene and polyvinyl chloride microplastics. The influence of sodium and calcium ions on
sulfamethoxazole desorption from the soil was not affected by the addition of microplastics. However, the influence of fulvic acid
on sulfamethoxazole desorption was mitigated after the addition of microplastics in general. Importantly, with an elevated
concentration of fulvic acid, the decline of sulfamethoxazole desorption was negligible. ~ Conclusion Generally, the desorption
of sulfamethoxazole from soils was altered in the presence of microplastics. In soils with a relatively high concentration of DOC,

elevated sulfamethoxazole desorption was observed. Therefore, this study highlights the migration and bioavailability of

sulfamethoxazole in soils contaminated with microplastics and how different solvents influenced its desorption.

Key words: Soil; Microplastics; Sulfamethoxazole; Desorption; Dissolved organic matter
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fei b, PRYERCHR, BTN RREE L, R X —Fh
FER AR H A RS T 2 mm G
O, BHEEARYERFR N 1 TR . BUL 2 mm Y
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(' Sigma-Aldrich 23] ) J7 35 AR R LUS A] g /02
it B b oA A WIRE A s SRS U IR 22 1 000
mg- L R i FO MR 50 mL, FEAM PR AIE
25 CHENARATE 5 do AT 15 s e FH s 2 46 1)
SN 33.4 mgkg .

A3 ORI S 1 el 2 L R A R A
A, BHER O (PE )RR (PS ) R (PP ),
RN IR R (PET) MIER&E LM% (PVC)
5 FRERAWAAL, TRARY AR, . X LE i 8

A RL AR 1 T 2 5 F iy S5 RE A PR BT AN 3R 2 T
1.2 fEW3h %
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Table 1 The physico-chemical properties of the soil for experiments

. TIEEHLR ATEMEAENR AR
LAY 2~0.05 mm 0.05~0.002 mm <0.002 mm
pH(H,0) SOM DOC CEC
Soil type 1% 1% 1%
/ (gkgt) / (mg'kg™) / (emol'kg™)
K FE
5.02 20.2 906.8 11.6 32.6 332 342
Paddy soil
F2 HRREREREL MR
Table 2 The physico-chemical properties of the microplastics for experiments
R R EIER /AN W PERFAE T 5 LA - Hpkiiz
Microplastic type Polymeric structure Polarity Point of zero charge Average diameter /um
PE +CH:—CH2$ ek 5.22 250
n
CH; CH
PS N sk 5.80 230
PP ‘PCHz ?H% AR A 4.99 250
cH, 7
PVC +CH2—CHC]+ it Qs 5.08 300
n
Bt 5.45 200

PET %O—(—CH%O—E‘@*E%

1)PE, BZ /& Polyethylene; PS, K L) Polystyrene; PP, M Polypropylene; PVC, B4 L/ Polyvinyl chloride; PET,

BN R WEBE Polyethylene terephthalate.
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Fig. 1 The schematic diagram of the antibiotics desorption
experiment in the soil- microplastics mixture system

1.3 T iEmE R R R I

1.3.1  GUSERHA N g BB TR S
HESCHR[8-9] T - HE A LB RL & L F AT IR E FE 3.0 g
FEABL Y5 e + 35 30 mL 9 0.01 mol-L" {5 Ll e
il TS W, 5 R R I R A3 ) 4 B 3 B A
A - — I WOR AR & b, RIS I i 28 k)
(CK). #Whn 50 mg f¥8Ak (A4S T L% 1.67%
). W 100 mg OB RE (A T 48 3.33%
TR BB, BAAHEEE 3AER. KRS R
1.2 8 )2 IGR s, AEROLAMFT, 25 ClEE
PG R FFALL 150 r-min ' JR7% 48 h 5B EIEW,
FH 155 OB €8 3% — 58 A S A I b 3 v s e
MR

1.3.2 WIS TR AR
PIRA R ZR T, B 5 BRI A0 15 S Tl
W RN B ) AR B s v T, b &ldk
MR EERSEE R 0.01 mol'L™'. 0.15 mol'L™'. 0.6
mol-L™', S LEAIHE ] 0.2 mol L', HE Tk
HHIE A 0.6 mol- L™ S ALEh A A7 X Hikae . A4~
A BRI 3 AN AR 1.3.1 SR a5
1.3.3 il E HER R AR T A
SRR AR R T A S PR R T 056 19 0.01
mol-L " S AL AT S TR IR IS [ 1) 8 LR
IR EERS R . AE LR (CK ). 10 mgL ',
20mgL"', S0mgL"', AMNHRE3IANEL. B
HR ( Sigma-Aldrich A7) ) E#H 0.01 mol- L' &
FCENE SO e 25 o FEM ) 1.3.1 GRS I
R

14 HIELIE
b e F ST A 114 B 7 25 fik R S 30 B SR FH M —
e (1)) WG (X (2)) Fl Elovich £ (5
(3 )FFATARG 2 S 240, = AR 23 5 R B
HE—R B 1R

In=(0,-0) =10, - kit (1)
i E P Yy

—= St — (2)

Elovich 7.
O, =a+bln(t) (3)

K, QA Q, 53 RIS T R ¢ BURE R 2 178 TR
R e FF O IR B (mgrL'), ¢ R A
B (h); 20 (1) M= (2) kg F ky 23500 2 m iE—
Pl F1 2 HBORME sl S 2w 5, S ar 5o
MmgL “h'y 20 (3) Ha fl b AERPIESH

K H Origin 2017 #4784 &, SPSS 22 #ff
WATET 00T s TR Ak H 2 [] f) 25 5 38 2 Pk 43 W R
HIB N & 5 208 P i Turkey iR 5645, DL 0.05
K-St 22 500 2 1

2 RS

21 AREEBFYBRAMERT LSRR RMART

W zh 115

Bl 2 g AR S B RERE R - S e R e
B sh ek, E 3 RRME—Y . E YO
Elovich =P B4L5 5 1) i ) ) 24 FRIE S50 I
fife W ) 12 iR, S v e R R e 1% e I 4 A
48 h NIK AR WY o AF 5 AS S 0 i e i X R
(CK) #HEL, ¥A0 PE A PS Skt iy - 98 fik e P W
W2 I T = AR BE, B 10 h LA P ERSE I |
10~48 h Z212 % . 48 h LIS Bk V-4 ; M
JnHAt 3 R G A R e FOMELE 10 h PR
M BT BESS 2 48 h 2 A I B ik W V-4 22 () 722 i 4
N, 5 CK A L JE2E5R . MERA R R v LB
W, E TGl At A S I Y i 0

http://pedologica.issas.ac.cn



1052 + % 2 Eibd 59 &
£, FUH Elovich #%1 , WE—24 3 £ WAL 5 A1 3

XEEE (F3). Wit BN IR (k) P I

JZ W VAN PE AL PS T b 88 T g PR SR o — f?i(f 25 z

R SI2E R (k) 25008 1.54 mg L "h' Al §§ 1

1.531 mg-L™"h ", 3 (P<0.05) fIR T3 MR Al %E 27

VRIIBOB KL AEEL, FUVN PE A PS BOBKHE s S

P T M R . XTI TR PE M EE [

DS HCH Aok 0 B T e PR S e S R 8 Aber v
Wi, TR T AR, i Al = Pl A 2 @ pve oK
T S 0 5 5 i 9 5 50 ) B0 0 20 40 0 8 100

e i i Y A e PR I A o R T8

2.2 THEEREXT 4 15 Bk B R L ST S R IR = O Nl
4 BT 5 PR AN RIS i 6 1 2 v

ik e P SO e SP- i i W B PRS2 . BRI PS fs Ak

G, oAt 4 Fi AR 0 5 VA T i e P S e S

765 fire W e FE AR i 2 (P<0.05) IR T BEAL T, If:

Ff (] Time/h

7E: PE, B Polyethylene; PS, A LM Polystyrene;
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& 2

Fig. 2 Desorption kinetic curves of sulfamethoxazole ( SMZ ) from

PRIRHFAE T 38 R PP R r g 0 3 ) 2

the soil in the presence of microplastic

®3 WERGEETILRPERPTUBRASNNDFUESH
Table 3 Fitting parameters using different models to the desorption kinetic curves of sulfamethoxazole from the soil in the presence of
microplastic
peiE s WE—R i a WEZ g Elovich #ll &
Microplastic Pseudo first-order kinetic fitting Pseudo second-order kinetic fitting Elovich fitting
type 0, /(mgL™") ki/h™! R? 0,/ (mgL") ky (mgL'h™") R? b R?
CK 2.292 4.709 0.570 2.350 4.075 0.893 0.095 0.757
PE 2.051 2.172 0.732 2.140 1.540 0.898 0.185 0.933
PS 2.202 2318 0.622 2.300 1.531 0.872 0.194 0.979
PP 2.397 5.344 0.643 2.453 4.619 0.912 0.089 0.785
PET 2.275 5.190 0.458 2.334 4.471 0.820 0.097 0.841
PVC 2.393 4.183 0.650 2.457 3314 0.931 0.112 0.799
R4 WERGFET LIRERP TR TERRE LR

Table 4 Comparison of the equilibrium desorption concentration of sulfamethoxazole in the presence of microplastic

I R i G E Sulfamethoxazole concentration in the supernate / ( mg-L™")

(peib et

TOIRB RS T i

No microplastic addition

Microplastic type

50 mg microplastic addition

AN 50 mg fHOE R hN 100 mg R

100 mg microplastic addition

PE 2.39940.044a 2.23140.041bB 2.228+0.093bC
PS 2.39940.044a 2.44240.040aA 2.42740.059aA
PP 2.39940.044a 2.410%0.032aA 2.35240.047bB
PET 2.39940.044a 2.196%0.085bB 2.23940.086bC
PVC 2.39940.044a 2.24610.054bB 2.198+0.062bC
s ANR/INE FREFR AR R VR 0 () Ak B ) A7 A S 2 22 5 (0,05 JKOF )5 ARSI RS S RE Fe 7R AN [R) 26 YOI L 22 [ 14 b BEAFAE

i%ﬁ%ﬁ (0.05 7K ). Note:

Different lower case indicate significant difference at 0.05 level between the different treatments of

microplastic addition; different upper case indicate significant difference at 0.05 level between the different treatments of microplastic types.
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Fig. 3 Desorption concentration of sulfamethoxazole ( SMZ ) from

the soil in the presence of microplastics under different concentration
of NaCl solution
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Fig. 4 Effects of CaCl, and NaCl solution with same ionic strength

on the sulfamethoxazole desorption in the presence of microplastics
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Fig. 5 Change of sulfamethoxazole ( SMZ ) desorption from the soil

with the increase of fulvic acid concentration in the presence of
microplastics
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