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Application of Various Methods to Extract Microplastic from Typical Soils in China
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Abstract; Microplastics have been found in many environmental systems, such as oceans, terrestrial soils, sediments, and bodies of freshwater. Microplastic pollution in soils
has received extensive international attention; however, there is currently no unified standard extraction method. To identify appropriate extraction and component identification
methods for microplastics in typical soils in China, samples were identified and their polymer component properties examined using ATR-FTIR( Thermo Nicolet IS 20). The
effects of three treatments of water + oil (T1), a saturated NaCl solution + oil (T2), and a saturated NaCl solution (T3 ) on the detection of four types of microplastics
[ polyethylene terephthalate( PET) , polypropylene( PP) , polystyrene(PS), and polyethylene (PE) Jin four typical soils(loess, black soil, red soil, and purple soil ) were
examined. The results showed that; () The extraction rates of the T3 treatment decreased with microplastic density. For PP, PE, and PS, the extraction rates exceeded
86.67%, and the extraction rates of PET were 0%-13.30%. @) The extraction rates of the four kinds of microplastics were 86. 67% -100.00% in loess, black soil, and
purple soil using the T1 and T2 solutions; however, the residual oil on the surface of microplastics influenced the identification using FTIR. Furthermore, the cleaning effect
of PE and PS was poor after wiping with anhydrous ethanol. () In red soil, the extraction rates of PET were 56.60% and 50.00% in T1 and T2, respectively; in the T3
treatment, the extraction rates of PET, PE, and PP were 3. 33%, 10.00%, and 56. 67%, respectively. These results show that the extraction rates of four types microplastics
are highest for loess, black soil, and purple soil using T1 and T2, although these two methods need to be combined with anhydrous ethanol cleaning. T3 dispose making the
leak of microplastics PET with the density higher than 1 g+cm . Methods to extract microplastics from red soils require further research. Overall, this study can inform the
investigation and treatment of microplastic pollution in typical regional soils in China.
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Table 1 ~ Physical and chemical characteristic of four soil types
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#+ Bt E a4+
R/ g kg™ 0. 83 1.35 0. 81 1.50
SR/ g kg ™! 0. 80 0.70 0. 84 0.15
B/ mg kg ™! 16. 60 5.55 9.02 12.50
BHHL /g kg ™! 7.53 16. 40 8.75 13.10
FHB T3t /emol - kg ™' 15.87  21.50  10.59  18.84
pH 8. 14 4.86 8.20 4.97
A/ mg-kg ! 2.69 11.54 3.17 3.95
AR/ mg kg ™! 12. 60 8. 45 17. 69 7.25
2T /g-cm 1.20 1.31 1.34 1.37
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Fig. 1 Sample of microplastics in the texts
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Fig. 2 Process of the oil extraction protocol
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Fig. 3 Extraction rates of microplastic from loess under the different treatments
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Fig. 4 Extractions rates of microplastic from black soil under the different treatments
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Fig. 5 Extraction rates of microplastic from purple soil under the different treatments
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Fig. 6 Extraction rates of microplastic
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Fig. 7 FTIR spectra of the diverse soil involved typical microplastic by different processing method
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