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Abstract: A 120-day soil incubation experiment was conducted to investigate the effects of rice husk biochar on soil properties and
cadmium (Cd) immobilization in polypropylene micro-/macroplastics and Cd co-contaminated soils. The results showed that biochar
addition significantly improved soil pH in the co-contaminated soils compared to the control group. It also considerably increased the
content of dissolved organic carbon in soils co-contaminated by 7% plastics and Cd. In addition, biochar promoted the conversion of
Cd from the active form into relatively stable form in the particulate organic matter and mineral fractions, effectively reducing both
the bioavailable Cd content and the proportion of DTPA-extractable Cd (DTPA-Cd) in the co-contaminated soils. Specifically,
biochar reduced the bioavailable Cd content by 7.58%~19.71% and the DTPA-Cd proportion by 20.23%~30.83% in microplastics
and Cd co-contaminated soils. For macroplastics and Cd co-contaminated soils, the corresponding reductions were 23.80%~28.19%
and 21.63%~22.74%, respectively. Notably, the concentration of microplastics was positively correlated with the content of
bioavailable Cd, while the concentration of macroplastics showed no significant effect on it. The findings demonstrated that rice husk
biochar effectively alleviated the adverse effects of the plastics and Cd co-contamination through improving soil properties,
mediating the migration and transformation of Cd among soil solid fractions, as well as adsorbing and immobilizing Cd.
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Fig.2 Changes in Cd distribution in soil solid components under different treatments
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Fig.3 Changes in the content of bioavailable Cd in soil and solid components under different treatments
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