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Preliminary Study on the Effect of Water Erosion on the Transport and

Distribution of Microplastics in the Mollisols

Wang Wan, Zhang Shaoliang, Liu Xu, Wang Jiugi. Yan Pengke, Li Chuanbao

(School of Resources and Environment , Northeast Agricultural University, Harbin 150030, China)

Abstract ;[ Objective ] The aims of this study are to clarify the transport and distribution characteristics of
microplastics (MPs) in soil, and provide the important basis for soil MPs pollution prevention and control,
ecological safety assessment, [ Methods ] In this experiment, low density polyethylene MP (LDPE-MP) and
low density polypropylene MP (LDPP-MP) commonly used in farmland were studied by means of artificial
simulated rainfall device and fixed slope soil tank (5°) in high bulk density (1.2 g/cm®) and low bulk density
(1.0 g/cm?®). The loss process of MPs accompanied by surface runoff, sediment, and underground runoff,
and the spatial distribution characteristics of MPs in soil trough after rainfall were explored. [ Results] In
different rainfall periods, the runoff increased with the increase of time, the soil erosion in the late rainfall
period was less than that in the early rainfall period, and the loss concentration of MPs gradually decreased
with the increase of time. The higher the soil bulk density, the smaller the MPs loss caused by surface

runoff, The lower the soil bulk density, the more MPs migrated to the downslope position. The MPs loss and
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concentration in the leaching solution near the bottom of the slope were greater than those in the middle of
the slope, and the vertical migration of MPs near the bottom of the slope was larger. The higher the soil bulk
density, the higher the MPs concentration in the sediment loss. The average loss concentrations of MPs in
the middle slope and lower slope of the high bulk density treatment were 3.41 and 1.96 times of those in the
low bulk density treatment. In the same rainfall period, both rainfall infiltration and soil loss of high bulk
density treatment were negatively correlated with MPs loss concentration, while rainfall infiltration of low
bulk density treatment was positively correlated with MPs loss concentration. After water erosion, MPs
concentration in the top slope of low bulk density treatment increased with the increase of soil depth.
Compared with the initial MPs concentration, MPs concentration in the middle soil layer of the middle slope
significantly decreased, which was in the low bulk density treatment, and MPs concentration in all soil layers
of the bottom slope significantly decreased. In the treatment of high bulk density, MPs concentration in the
middle and bottom soil layers of the bottom slope significantly decreased. [ Conclusion] MPs in rainfall

erosion process mainly migrate with surface sediment, and surface runoff and infiltration change the horizon-

tal and vertical distribution of MPs in soil at the same time.

Keywords: water erosion; microplastics; infiltration; migration; spatiotemporal distribution
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Table 1 Physical and chemical properties of experimental soil
H HHLE/ ER/ T AR AL/ 2w/ AL/ 440/ AR/
P
(g+ kg™ (g+ kg™ (mg * kg™ ") (g+ kg™ (mg * kg™ ") (g+ kg™ (mg +* kg™ ")
7.7 23.6 2.95 133.53 0.87 68.66 25.1 186
®2 MPsWEEMBZAMN
2 HFHRE5HR

Table 2 Density and particle size composition of MPs

; wHE/ R AR 4R (w/w) / %
MP £ # , . .
(geem™?) 75~125 pm  1256~150 pm  150~300 pm
LDPE 0.92 7 20 25
LDPP 0.91 3 20 25
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Table 3 Characteristics of surface rainwater collection, infiltration, and soil loss over time during the rainfall process
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N [ |H] / min . N . o ) _ , R o
ml (em® o5 h) KE /mm Mk /g ml (em® s 1) R /mm kg
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