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Occurrence Characteristics and Risk Analysis of Microplastics
in the Loess Plateau

WANG Yu-fan, XUAN Ru-yue, DING Ling, QIU Xin-ran, LIANG Xu-jun, GUO Xue-tao"
(College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China)

Abstract: Plastic pollution has become a global environmental issue, and the occurrence and risks
of microplastics (MPs) in farmland soils are receiving increasing attention. In this study, the Loess
Plateau was selected as the research area, and a total of 847 topsoil samples were systematically col-
lected from farmlands across 37 cities in seven provinces. The abundance, particle size, shape,
and polymer composition of microplastics were analyzed using a combination of density flotation and
attenuated total reflection Fourier transform infrared spectroscopy (ATR-FTIR) , and the potential
ecological risks of microplastics were assessed. The results showed that the abundance of microplas-
tics in farmland soils of the Loess Plateau ranged from 360 to 10 692 items-kg™, with an average of
1 913 items-kg™', indicating significant spatial heterogeneity. The overall risk level for microplastics
on the Loess Plateau is low, but according to the PLI assessment method, Ningxia Hui Autonomous
Region and Inner Mongolia Autonomous Region are classified as medium risk ; according to the PERI
method, Inner Mongolia Autonomous Region has reached the medium-risk level. This study pro-
vides a scientific basis for regional control of microplastic pollution in farmland soils and for the sus-
tainable development of agriculture on the Loess Plateau.
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Fig. I  Map of sampling sites on the Loess Plateau
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Table 1  Common types of plastic and their hazard ratings

Polymer type Abbreviation Risk score(S,)
Polyethylene PE 11
Polypropylene PP 1
Polystyrene PS 30
Polyvinyl chloride pPvC 10 551
Polyethylene terephthalate PET 44
Polyamide(nylon) PA 47

2 UGS

Table 2 Risk assessment scale

PLI PERI Risk level
<10 <10 I Low risk
10~20 10~100 II Moderate risk

20~30 100~1 000 Il High risk

>30 1 000~10 000 IV Extremely high risk
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Fig. 2 Spatial distribution characteristics of microplastics on the Loess Plateau
A. abundance; B.size; C.shape; D. polymertype(A. EJF; B. R} €. JEIR; D. BEWZT)
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Fig. 3 Distribution characteristics of microplastics on the Loess Plateau
A.size; B.shape; C.polymertype(A. R5F;5 B, JAR; C. REWZA)
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Fig. 4 Spatial distribution of soil nitrogen content on the Loess Plateau
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19.62 g kg™, BEPRAT SR, HIHS AR REZE, R FE XK H AP AR R AR5
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B R TEbR, AP AKHI SOM 453570 FabnAs Sl B R, SRHH 3 4 i I A FH 35 0 FRAESZ N
SRy PR it ) B A R

3 AR E ARG

Table 3 Statistical analysis of soil physicochemical properties

Type Mean Standard deviation Minimum value Median Maximum value
pH 8.37 0.32 7.56 8.35 9.13
EC/(pS-em™) 262.28 175.79 66. 60 226. 00 666
Moisture content/% 0. 067 0.043 0. 004 0. 058 0.174
SOC/(g-kg™) 16.23 11.53 0.16 11.97 49.92
SOM/(g-kg™) 28.00 19. 86 0.28 20. 64 86. 06
AP/(mg-kg™) 21.25 17.21 4.14 15. 94 75.49
TC/(g-kg™) 19. 62 8.48 7.35 18.52 59.24
AK/(mg-kg™) 232.39 167.01 9.55 181.42 723.92
CEC/(cmol -kg™) 9.46 6.24 0. 00 8.75 24.50
T 5 TR X SR M L AR =
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BORPRAE AR SN AR F R I T AR A, WIS R B AR T, 8 s IR DX R R T ok
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WIS H AR o R, AR I ARG R IR v LI 20 OB AR AL IE
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Table 4  Ecological risks of microplastics in farmland soils across the seven provinces of the Loess Plateau

Evaluation method Province Risk index Risk level
PLI Shaanxi 7.44 1
Shanxi 8.81 1
Qinghai 6.09 I
Ningxia Hui Autonomous Region 10. 19 |
Gansu 8.25 1
Inner Mongolia Autonomous Region 12. 06 I
Henan 6.45 I
Total 8.94 1
PERI Shaanxi 3.87 1
Shanxi 6.42 1
Qinghai 0.84 I
Ningxia Hui Autonomous Region 5.02 1
Gansu 5.67 1
Inner Mongolia Autonomous Region 11. 61 |
Henan 1.09 1
Total 4.90 1
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