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Pollution characteristics and ecological risk assessment of microplastics in
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Abstract: Objective To explore the pollution characteristics and ecological risk of microplastics in Kundulun Reservoir in
Baotou city. Methods Three environmental samples were collected from the surface water, sediment, and surrounding soil of
Kundulun Reservoir. After four steps of digestion, density flotation, secondary digestion and concentration, the microplastics
were extracted. The abundance, polymer type, particle size, and shape of microplastics were detected by LDIR8700 reflection
model controlled by Clarity software, and the ecological risk was assessed by risk index (H) and pollution load index (PLI).
Results The average abundance of microplastics in surface water, sediment, and surrounding soil was (210.83+50.1) n/L,

(9 633.33+1 955.33) n/kg, and (10 633.33+896.29) n/kg, respectively. In the surface water, the main type of microplastic
polymer was polypropylene (PP), the microplastic with the particle size of 0 to 30 wm accounted for the largest proportion,
and the shape was mainly in the form of film. In sediments, polybutylene succinate (PBS) was the main type of polymer, and
the size of 0 to 30 pwm and film—like microplastics were the main types. In the surrounding soil, the main type of polymer was
PBS, and the particle size and shape of microplastics were the same as those in sediments. The risk index (H) based on the
type of microplastic polymer showed that the microplastic H index of each sampling site ranged from 1.22 to 9 111.44, and
the risk grade covered grades I to IV. The risk grade in surface water was generally high, and the risk grade in sediment
and surrounding soil was slightly lower. The PLI based on the pollution abundance of microplastics showed that the range of

PLI index of microplastics in each sampling site was 1: 1.2733, and the average PLI index of microplastics was 1.0995,

EETH N5 ARSI H (2021MS08046 ) ; N5t AR X TAE (R HEZE BT TLARHE TR H (202201382) 5 413k BE 2= BERHF A 5 5k 4 150
H (BYJJ-DXK2022018 ) ; fu3k = 2B 81357 A1 A & JE 34l (byextd—11)

VEZ I - D1 (1999—) , B B-LAEEE, WFFE 05 1) - BRI oy

BEVEE P FTT, E-mail : jiayuq1713@126.com; [FEHTF , E-mail : ¢jf132563@163.com



- 1200 -

AR P27 2024 4557 51 4255 73] Modern Preventive Medicine, 2024, Vol. 51, NO. 7

which showed slight pollution in the three environmental media. Conclusion The abundance of microplastics in the three

environmental media of Kundulun Reservoir is high, with a wide range of sources and mainly small particle sizes. The overall

risk index is relatively high, and the pollution load is low.

Keywords: Kundulun Reservoir; Microplastics; Pollution characteristics; Ecological risk assessment
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Figure 1 Schematic diagram of sampling points in Kundulun

Reservoir
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Table 2  Hazard scores of various microplastic polymers
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Polymer type Hazard score
BN (polypropylene, PP) 1
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Figure 2 Abundance of microplastics at sampling site
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sampling point
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