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Key influencing factors for interactions between microplastics and heavy metals, persistent organic pollutants,
and antibiotics in soil

WAN Hongyou'?, WANG Junkai', ZHANG Wei'**

(1. College of Ecology and Environment, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou Key Laboratory of Water
Resource and Environment, Zhengzhou 450001, China; 3. Yellow River Institute for Ecological Protection & Regional Coordinated
Development, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Microplastics are difficult to degrade and could carry many kinds of pollutants. Furthermore, microplastics could compound with
other pollutants in soil and exert adverse effects on the soil environment. Here, we systematically study the interaction of microplastics,
including polyethylene (PE), polyvinyl chloride (PVC), polyethylene terephthalate (PET), polypropylene (PP), polystyrene (PS), and
polyamide (PA ), with heavy metals, persistent organic pollutants (POPs), and antibiotics in soil and its influencing factors. In the soil
environment, the interaction mechanism between microplastics and heavy metals is mainly affected by the specific surface area, aging
degree, and polarity of microplastics. The H* and low molecular acid in the soil would also affect the interaction process. The interaction
mechanism between microplastics and POPs is mainly influenced by the hydrophobicity of microplastics, abundance of rubber domain, and
polarity of pollutants or soil organic matter. The interaction between microplastics and antibiotics is mainly affected by specific surface
area, polarity of microplastics, and humus in the soil environment. The results of this study will provide theoretical support for clarifying the
influencing factors of the interaction mechanism between microplastics and other pollutants in the soil environment.
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Table 1 Characteristics of the common microplastics!'"*>>"!

TR RS Microplastic type ZER 3 Structural formula #5738 Density/( g- em™) 45 Crystallinity P340 I Glass transition temperature/C

15 % PE + CH,—CH, jL 0.93~0.97 70%~95% -110

PP +CH2_CHZ_CHZ+ 0.85~0.95 50%~80% -49--20

CH—CH +
PS Jf é s, 1.04~1.11 1% 90
O—C—O—c—o
PET + i i + 1.37~1.45 70%~80% 73~78
0 0

pPvC % CHz_CHC1+ 1.16~1.58 = 60~100

PA Jr NH(CH2)5CO+ 1.08 35%~45% ~60
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Figure 4 Main mechanism of interaction between microplastics

and pollutants
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Figure 5 Adsorption changes of heavy metals on microplastics
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