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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
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deal with plastic waste. However, plastic waste that enters landfills will continuously generate microplastics under the 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, 183+41
microplastics/L in landfill, leachate, soil, and groundwater, respectively. The microplastics were mainly thin film and of a small
size (0-50 pum). 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 medium risk. [ 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.

Key words: Microplastics; Non-standard landfill; Occurrence characteristics; Ecological risk

SRR ) DR LS B R L TR A O R S
P, BN S H R AR TS AT AR AR R AR AT e d
IR RE IR E 2022 4, S BRERLE = 8 21 4 20,
HoR IR E R S R R R 32%1 . BRY
A R F7 AT SRR G, SRR SR A 4Bk
BRAENTT (K. BEAMRS) PAKRERE, B
WA BRI ERASHE NS Z —, g, &
[ B o e i BT 12 aml, Hirp 90%L) B
A AR 2 s 3 P I A A O S Ak B 45 VR
BEAE N 3k T A 0 B R RER 7 5, AR A
WENBTZ R M. B THRUE R0 R, Kk
T 37 A i SRR ) S YL U

2020 LK, by IR h OB L 7 3 i
Feido Su SR iy KR T A S A B 3 R
AR AR B R 62 000 + 23 000 kg, FE
KAt 1.0 mm, Hb 59.8% MR ZKHER ; Zhang
5V g L S B A Sy 3 A 4 B SR R S
4 25 000~113 000 kg™, FE K 0.5~1 mm AR
s Wan S8BT 7R 7R B 5 SR 4y 3 75
AR BE S 580~103 080 4~kg !, FE N/NT
0.1mm R OIGEEFYE, DL B0 58 3R B b i g op
FEERS R A IR R G o 3 SE O RL 25 ) Ji] i1
AR HLO, XA A FR G0 AR i 3 R
ro SR, HETCT B A (CRRRIR A &7
PIEIRY ) ARG e PUIR AR 25 XU 1 B 2+
SRz . BRI, BEEAS R by S 3 7 A A
RRIIAR U5 7 AR 2 R 6 7 i

OB A I 2R BRI 2R, LR

B S R ERIEA I, kB g i iy
—RERE T - ROV R A TARHEAL PG . HAT, B3k
BRHS Y A A KR PP A T 1 EEEE T Lithner 507JF
R ARG R A AR, 455 S2PR 1 SRR B SR
TR SR A SR AR 5% DI b (R O R e R B
RavNmaLos (H), SRfamELok (PLD)
FVETEE A e FH8 805 (PERD) 57k E ikl &
T OB A S KU Al o s /AR SR
REYNERREGE (H) Fis e fiig gL (PLD)
VARG TR 2 VT L0 B R 2 A AR P i R Y
FEZS AU, JRVR 20 A5 PR RV T A S f S 4R 0%
(PERI) PPl 1 X1 52 e 7K AU A A XU o

ET e, AWTSEIEAE THILE SN — A
LRI, RIE T IR B IRIE 7 1 -3 T oK
RGP ORI WA ARRAE S CHOR TR, PPAR 12 X sk
TREBRH I LRSS, AN SE ARG B S SH 3 P s
SRS YR ASCHIETE , Dyt — 2 TSRO A A XU
PEAT RS B By i 4R SR SR AN BE AR .

1 e IHE

1.1 HREER

K = A i X7 A R S B 0 A 3 s 3 SE
U BT BRI 2 g RO . Y+
B R KRG NGk (B 1), 2ERES
R KR 22 AR T B, O R RE S i X
AR FLEIAS R B A L EN TR, RAHEAHT
FoKEM, EEWEEHATHEEZ (0~2m), B

http://pedologica.issas.ac.cn



426 + g

Eibd 63 ¥

2,
¥

FEZE (2~35m), BHRERK (3.5~5m) 5
KB IKZTM (5~5.5m) 4%, HiBiERED
Wok107, 10°, 102 &% 10* ecms 'y Hdp, AT
WA RME RS ENTE, G Bk i&ii
JE NP RRE BEAR ) LAWK B /8 B 32 S0 S it R

b

B, WK E KB TR AL S 2R I R iR R .
N IR AW R, S EOLR & T A
R T AR, JERKk 2. FE T KK E T
ERT, BIEW S S 0H HEMEKZE, B&
A MR K

% Q wiwE
—~ 1& — HOE
EV (oA S ®1ps °
uv Waste  Crush 7% Ao o
Transfer
e % % / L2254 \
Landﬁll :2 2 7
AL R -
Artificial fill layer A
W2 l :
Silty cray la?er o o Transfsl \lﬁ Processingl b
DR ° :
Gravel lens body
K BRI HE
Top plate of the aquifer harge

B 1

SEOL) 4 - R K R GE R IR e i

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-i)
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YRR K (K 4). BB P ROER S K

F 2 AEHEERERERIREMHMERE S XK

Table 2 Ecological risk of microplastics in solid waste at different

landfill depths
VAR TR EE AU F6
AU Risk
Methods Depths/cm Index
15 QLB AT 0~20 40.1 v
Bk 20~50 322 v
Pollution Load 50~100 29.1 111
Index (PLI) >100 37.4 v
H%{R Total 37.2 v
REWNHE 0~20 2580.8 v
Kok 20~50 1084.2 v
Hazard Index 50~100 716.7 11
(H) >100 1952.4 v
AR Total 1876.3 v
WHEESAEE 0~20 1.79 v
fRE: 20~50 0.75 111
Potential 50~100 0.51 111
Ecological >100 1.47 v
Risk Index #{k Total 1.32 v
( PERI)
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Table 3 Ecological risk of microplastics in soil samples

RS TGRS AR FE %L
AU Risk
Methods Soil samples Index
et b e S5 10.7 1l
ik S6 19.6 11
Pollution Load S7 29.7 111
Index (PLI) # K Total 283 111
REW NS S5 94.5 Il
ik S6 572.3 111
Hazard Index S7 2011.8 111
(H) # K Total 1733.9 111
BIEAESAEH S5 0.08 I
Ve S6 0.46 11
Potential S7 1.07 v
Ecological #4K Total 0.92 11
Risk Index
(PERI)

#4 TRAHOBEHESRR

Table 4 Ecological risk of microplastics in water samples

VAR 5 1 TKFEGi S AU 45 %
JAB: Risk
Methods Water Samples Index

b Snb LR Wi 23.1 I
Bk w2 21.6 111
Pollution Load W3 17.8 1I
Index (PLI) w4 5.1 I
w5 4.4 I
#%{K Total 15.7 1l
REW IS Wi 940.3 11
ik w2 676.6 111
Hazard Index W3 255.7 1I
(H) W4 86.4 I
W5 44.2 I
#{K Total 245.9 1
eSS E Wi 0.91 111
¥ w2 0.68 I
Potential w3 0.42 11
Ecological W4 0.13 11
Risk Index W5 0.07 1
( PERI) #4k Total 0.45 1

oz T Al 2 T R K R R K, X R T R e A
(O B AT i A T A B RO i, (A2
VBV RO BE AR I Y U B (W)
FBELE) B UM (W2) 7351 2 i AURSE: R XU, 3
WK (W3) AT XUBS:, TSR 737 b it
K (W4 ) FUEERY T K (W5) SR .
SR A AR KRR L, %A 6 B b K
R 7K B O A 2 XU B S AR e Y 2 LA
BT, AR BRI A A AR E A T
S, e e AR 2N R, BT
T B = A 25 RS DAl T 0k B X O R A KU A
FAAE AWE S PR AL 7 A rAE 4, ] B S 20
TR S A 25 B AR A o 79 5% BI04 114 i 22 T i
SEAT QAR EGE (PLL) RAN SR {5 4 1™ 8
P s BOERLEE LAY i 22 1] BE - EOR 5 W KU 98 B0k
(H) &A@ iR G YR TTHk; 2815 R ren]
e EOREA B G F 105 (PERD) AN RUEES
A5 G B D RIS o AR T i 7 ik AR AL |
B BTREPE TS e s A B TR Al i T S

3 4

XFHTTLAS 5 M T AN FLIE B 3 S 37 b O RS
PRy RGVARTRI], B BOfElR . BRI . e
TR RO R R AL TR K, HEA RS
) B4 ol B AL 2SR, o Pl T R A A A R AN S 4
JEIA AN B SR AR 5 T HAR AT (kA0 +
e ) TR RESOA R Al S Qe R IR LI,
AN R B I SO 37 6 T ) AR % 52 B 22 G
TE o BRI v R RRL AN A R, R
HREAAT R T SRR AR O 30 b5
MRFEGS, LG HIBYE KA R,
JEE 3 SECH 37y v SR A AN () N (8] 5 51 A4 TE i
T, S5 Dyt A SR B Y Bt 4 78 i g vh
TR AL
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