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Composition and distribution of microplastics in farmland soil around Shenyang

SHI Xinzhu, SUN Lina’, LI Zhen, LU Lianghe

(Key Laboratory of Ecological Restoration of Regional Polluted Environment, School of Environment, Shenyang University, Shenyang
110044, China)

Abstract: In recent years, microplastics have emerged as a new type of pollutant contaminating the global environment; however, their
composition and distribution characteristics within soil are rarely studied. In this study, we examined soil on farmland surrounding
Shenyang City, which was collected from 23 sampling points. In total, we collected 84 soil samples, which were subjected to density
separation flotation to extract soil microplastics. Optical microscopy and pyrolysis gas chromatography/mass spectrometry were performed to
qualitatively and quantitatively analyze the soil microplastics and determine the micromorphology, composition and spatial distribution
characteristics of these plastics in the soil of farmland surrounding Shenyang. The results revealed that the physical properties of
microplastics in the study area soil can be divided into film-like, fragmentary, fibrous, and granular types. The concentrations of
microplastics in soil ranged from 217.30 g+ to 2 512.18 pg- g™, with an average value of 1 327.69 pg-¢™'. Polyethylene microplastics
were found to be the most prevalent, with an average concentration of 760.03 pg - g™, followed by polypropylene and polystyrene, with
average concentrations of 374.07 pg+ ¢ and 193.59 wg-¢ ™', respectively. Spatially, average concentrations of microplastics in the soil were

as follows : western soil (1 569.59 pg-g™')>eastern soil (1 320.28 g+ g™)>northern soil (1 217.56 wg-g™')>southern soil (1 208.85 pg-g™).
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The concentration of soil microplastics decreased from 998.76 pg- g™ in surface soil (0~5 cm) to 193.00 pg- g™ in deep soil (20~30 cm).

The soil microplastics concentration was significantly affected by different planting patterns. The greenhouse soil microplastics

concentration was higher with an average value of 1 439.56 pg-g™ and the soil microplastics concentration was 1 187.76 g+ ¢ . The higher

contents of microplastics in soil under greenhouse planting patterns of lettuce, grape, and cucumber and ground mulched corn is related to

the longer time of mulching and mulching in the soil of facility agriculture, as well as the influence of plastic film on the recovery of the

roots of these plants. In conclusion, the main types of MPs in the farmland soils surrounding Shenyang City were PE microplastics

(polyethylene), PP microplastics (polypropylene) and PS microplastics (polystyrene) , and the soil MPs concentration decreased significantly

from surface to underground.

Keywords : composition of microplastics; distribution of microplastics; farmland soil; Shenyang City
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Figure 1 Spatial distribution of soil samples in farmland around Shenyang
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Figure 3 Gas chromatography—mass spectrometry of thermal pyrolysis of soil PE microplastics
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soil around Shenyang
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#B) .56.9% (FE R ) . 75.8% (Z< ) M1 123.9% (L) -
55 PE S8 RIASTR) , AR50 38 v PP IO b i Ji A X 4
A R 425.03 g g, AT RE AP R L e
PP {38 e} e 5 A0 X 841G, 4393l o4 329.09,326.87 pg
g 'R 32175 wge g, AR L B PP IO Uk
A3 ALER R ER AP ER A 1.29 f5 . 1.30 5 A1 1.32 4%
PS T 9} e 5 A AL B 4= 398 vp i, S EI(E N 261.79
g g VR Ry DU A R AR 4, S )k
209.27 pg- g A163.31 pg-g ', BB 13 PSRk}
W BE B AR, - YIME S 130.59 pg g7, LR 3 PS -
Y B 43 0 SRy P R AR T RS R Y 1.25,1.55 5
2.001%.

AR5 X PE T8 kv B2 B 2 /& T PP RN PS 3k
PURIAR I, F HLPGH0 3 rh PE OB RN JE oK, X &
L5k B PG AR A H -39 St KA 22, WA FH o
B RIS SRORE ™ S B 2E BB A3 A 6 o TR FH A
IR B PE PP A PA CRELIEH IR ) , Horp
PE et K, R 77.54% ; BLAL , H R A2 T i SRk
SR A S A B A% DL R b A AR 7
TR AR S PRI, 4 NIFSE X AR 358 v A T
Tt S TR SRR 2 18— 50, TRk B 3 3R 3k PESPP>
PS, H2 5 1 2, X Al 58 5 Pk BH i Ak - 38472
it PGS LA B St RSEA 5, DRI A Y RS2 A M e 1 2 B
430 PE, 3 H A Hb B 35 (1 - S0kl & 2 2
A X, 5 A AT RE S T K AT
Ve R FAT G A iFoR 2 B, E IR A FH T (6 Ay 75
IR RRE S A O ), L S R YR 2 H R Ve
T3 3 1 4%l ok T 45 RN A v v S50 RSN B As , By
DL PE S 3, PR Y5 7K G I AN T U = b R AT S B
HH A 38 v R PE 5 B BB . A58 b PE LA
T PP R i B ) F2 B4y, 3X S5 ST N B X b g
SR L e R R I IE 25 AR R

R 1 FRIREKRE L EPRERSHRFIE(ng-g )

Table 1 Distribution characteristics of microplastics in farmland soil in different regions (pg-g™)

Tt H Trems 753 Eastern 3 Southern V5T Western At# Northern
SR T Range 657.93~2192.92 680.71~1 641.79 822.94~2512.18 217.30~2 238.19
Total concentration S Average 1320.28 1208.85 1569.59 1217.56
PE {5 Range 347.19~1 000.22 410.25~1 092.35 544.81~1517.89 132.72~1 690.95
S Average 725.95 751.38 942.80 626.66
PP T B Range 112.43~893.04 176.54~492.59 210.34~644.89 56.38~891.35
S Average 425.03 326.87 417.52 329.09
PS 5 F Range 43.44~468.09 36.54~266.41 48.61~1201.19 28.19~1020.23
SFIME Average 169.31 130.59 209.27 261.79
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Figure 7 Concentration of microplastics in soil profile of farmland

around Shenyang
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Figure 8 Characteristics of microplastics composition in soil of greenhouse and ground
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