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Abstract ; Microplastic pollution is ubiquitous; and +has aHI‘stQd blgn]fl(dnt public attention. Recent research on microplastic has
focusedfon’aquatic enyironments, but its impacts on soil écosystems remain poorly understood, especially in e-waste dismantling zones.

The objective of this study was to investigate the relationships between microplastic and surrounding soil in abandoned e-waste
disassembling plots with different dismantling methods focusing on ecotoxicology and microbiology in Guiyu, Shantou District,
Guangdong Province. The surface morphology of collected microplastics showed signs of aging and degradation, possibly due to their
long-term exposure in the soil and the original disassembling methods. In addition, there were diverse metal elements at different
surface positions of the same microplastic sample based on SEM-EDS analyses, indicating that some metal elements carried by
microplastics are derived from the surrounding soil rather than being inherent to the microplastic. Moreover, seven heavy metals (Pb,
Cd, Cr, As, Ba, Co, and Ni) inherent in microplastic were identified using ICP-OES, revealing that the concentrations varied in
different sampling plots were typically higher than in the surrounding soil. In particular, the concentration of Ba in microplastic was 10°
orders of magnitude higher than in soil. Indeed, Ba in the form of BaSO, is widely used as a filler in numerous plastics. Furthermore,
microplastic-associated microorganisms were examined using 16S rRNA sequencing, and the relationships between the top 50 genera of
microplastic-bound bacteria and soil environmental factors were analyzed using the Spearman’s rank correlation coefficient.
Microorganisms primarily originated from the surroundings of microplastics; therefore, environmental factors could directly affect the
microbial communities associated with this type of pollutant. Importantly, different dismantling methods were associated with distinct
soil environmental factors, and their correlations with microplastic-associated microorganisms also varied.

Key words : microplastic; soil; heavy metal ; microorganism; e-waste; Guiyu
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Table 1  Physicochemical properties of sampled soils
; SOM TN TP TK AN AP AK
B pH -1 -1 -1 -1 -1 -1 -1
/g-kg /g-kg /g kg /g kg /mg-kg /mg-kg /mg-kg
T4 7.12+0.08 46.56 £14.65 0.72 =0.15 0.19 +£0.05 3.26 +0. 11 28.47 +0.72 2.99 +0.33 91.91 £4.72
deAk 7.06 0. 09 26.95 +3.34 0.54 +£0.04 0.15+0.03 3.62+0.55 26.72 +0.72 4.72 £1.21 109.95 +5.70
[iEZ 7.05+0.08 55.18 £21.74  2.61 +2.10 1.60 +0. 28 0.56 +0. 20 37.57 +6.44 3.48 +0. 81 82. 06 +28. 83
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Fig. 2 Surface morphology of microplastics in the soil
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