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Abstract: [Objective] A large amount of plastic waste is produced globally every year, and landfill is the most common

way to deal with plastic waste. However, plastic waste that enters landfills will continuously generate microplastics under the
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influence of physical, chemical, and biological factors, thereby affecting the surrounding ecological environment and human
health. [Method] In this study, the occurrence characteristics of microplastics in the soil-groundwater system of a landfill in
Taizhou, Zhejiang Province, were investigated, and the ecological risk of microplastics in this area was assessed by pollution
load index (PLI), polymer risk index (H), and potential ecological risk index (PERI). [Result] The results showed that the
abundance of microplastics was 28313+7687 microplastics/kg, 7789+585 microplastics/L, 25660+2614 microplastics/kg,
183441 microplastics/L in landfill, leachate, soil, and groundwater, respectively. The microplastics were mainly thin film and
of a small size (0-50 um). Also, the polymer composition was mainly polyethylene (PE) and polypropylene (PP). In addition,
the microplastic ecological risks of the landfill's waste, soil, leachate, and groundwater were respectively at extremely high
risk, high risk, high risk, and mediumrisk. [Conclusion] Landfill sites, as an important source of microplastics, have potential
impacts on the surrounding environment. This study can provide theoretical support for the assessment and control of
microplastic pollution in the soil-groundwater system of landfill sites.
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Fig. 1 Microplastic pollution chain of the soil-groundwater system in landfills
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Fig. 2 Locations of sampling areas (a) and distribution of sampling points (b)
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Fig. 4 Microscopic images of typical microplastics in solid waste (a-c), soil samples (d-f), and water samples (g-1)

a c
e\; O3 iikfoam £ #F4bfiber B Hifparticle W {0 film W B/ fragment b = [ > 100 pm I 50-100 pm{J 0-50 pm 9\; L I E
Q o3 Q
= 2 g
17} R w
< w [
= 2 =
e & . _E
2 D £ 5
% 2 4~ 5 .2
W g = Q‘: =)
Egha + E W s
PN Y A =)
B2 ¥ 5 & =
22 o s Z
27 g2 = E
z g €3
5 2 2
2 P 5
} X g
” £
SI S2 S3 S4 S5 S6 S7 WI W2 W3 W4 W5 SI S2 S3 S4 S5 S6 S7 WI W2 W3 W4 W5 | Wi W2 W3 W4 W
ﬁéutl':gﬁ‘% B R SI S2 S3 S4 S5 __S%]QSTJ'_% 1 W2 W3 5
Sample number Sample number

Sample number

K5 AR P REEEDEAR (). R (b) FIFRE (o) 43
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Table 2 Ecological risk of microplastics in solid waste at different landfill depths

Pl J57% Methods IR E Depths/cm KBS HEEL Index AR Risk
YA FR Bk 0~20 40.1 v
Pollution Load 20~50 322 v
Index (PLD) 50~100 29.1 111
>100 374 v
#AK Total 37.2 v
REWIR S e H0%: 0~20 2580.8 v
Hazard Index (H) 20~50 1084.2 v
50~100 716.7 111
>100 1952.4 v
M4k Total 1876.3 v
S FEiR L 0~20 1.79 \Y;
Potential Ecological Risk 20~50 0.75 11|
Index (PERI) 50~100 0.51 I
>100 1.47 v
AR Total 1.32 v

R 3 A LR R R S XU
Table 3 Ecological risk of microplastics in soil samples

PPt 77¥2: Methods SR KU FEEL Index K% Risk
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Soil samples
I SR O ER/CFS S5 10.7 1
Pollution Load S6 19.6 II
Index (PLI) S7 29.7 I
Ak Total 28.3 11
ESREE /AN 5% (o4 67 S5 94.5 1
Hazard Index (H) S6 572.3 I
S7 2011.8 I
Ak Total 1733.9 11
B EASEEREE S5 0.08 |
Potential Ecological Risk S6 0.46 1
Index (PERD) S7 1.07 v
AR Total 0.92 11

R 4 AFZRBE R R S XU

Table 4 Ecological risk of microplastics in water samples

PEAE 771 Methods AR KB FE %L Index K Risk
Water Samples

NEE/ SR E R eFS w1 23.1 il
Pollution Load Index w2 21.6 I
(PLD W3 17.8 1I
W4 5.1 |
W5 4.4 |
HAR Total 15.7 11
REWRKTEEIE ! 940.3 11
Hazard Index (H) w2 676.6 1
W3 255.7 II
W4 86.4 I
W5 442 I
HAR Total 2459 11
S EREE w1 0.91 I
Potential Ecological Risk W2 0.68 11|
Index (PERD) W3 0.42 I
W4 0.13 I
W5 0.07 |
AR Total 0.45 Il

3 45 it

XTI AR 6 M T AN RSB SRR rh RS G i) R GE TR, BIRER. B8, IR
WK BRI A TR R KT, HEA BSOS X . TR e ME A
55 SR AL, AR B SR A BT AR IR 5T ORI 38 58 AT RE RSO M RLRT A5 G KoK
DRI, ANV B 3R SRR A R L% 52 2B 22 QT o BEXTHRIZ R RHE I L A W ) )
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Pt e, R R R AN [ (8] 5 AT BBk AR, 455 R AR S AR AL A Bt 48 7
S PR LA o
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