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Fig.3 Enrichment performance of uranium(a)and dry biomass(b) of Macleaya cordata in different treatment groups
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Fig.4 Physiological activity indicators of Macleaya cordata in different treatment groups
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Fig.5 Uranium mass fractions(a)and subcellular distribution(b)in roots,stems,

and leaves of Macleaya cordata in different treatment groups
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Experimental study of 3D electric field enhanced
Macleaya cordata phytoremediation of uranium-contaminated soil

Liu Qian"?, Zeng Xiangyu"?, Ding Dexin"?, Ma Jianhong"*
(1. School of Resources Environment and Safety Engineering, University of South China;

2. Key Discipline Laboratory for National Defense for Biotechnology in Uranium Mining and Hydrometallurgy,

University of South China)

Abstract: In this study, pot experiments were utilized to investigate the impact of 3D electric fields on the efficacy

of Macleaya cordata in remediating uranium-contaminated soil. The results indicated that compared with the 2D electric
field, the coupling between the 3D electric field and Macleaya cordata could lead to an increase in uranium mass fraction
in both the above-ground and underground parts of Macleaya cordata by 17.14 % and 43.3 %, and an increase in dry
biomass by 40.4 % and 37.6 %, respectively. Additionally, the proportion of exchangeable uranium in the soil showed
an increase of 10 percentage points. Meanwhile, the subcellular distribution of uranium within Macleaya cordata was
altered, leading to increased uranium accumulation and transfer to organelles, particularly in the stems. These findings

indicate that the 3D electric field can further improve the remediation performance of Macleaya cordata on uranium-
contaminated soil, offering a promising approach for enhancing phytoremediation.
Keywords: 3D electric field; phytoremediation; Macleaya cordata; uranium contamination; soil; bioremediation



