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Migration and enrichment characteristics of heavy metals during the weathering and soil-forming process of carbonate rocks:
A case study of typical areas in South China. SHI Xiao-xue'?, SUN Qian-ying®’, LU Yang’, WU Wen-cheng’, CHEN Wei-jie’
(1.Department of Resources and Environment, Anhui University, Hefei 230601, China; 2.South China Institute of Environmental
Sciences, Ministry of Ecology and Environment, Guangzhou 510655, China). China Environmental Science, 2025,45(4): 2063~2074
Abstract: The weathered soil profiles were taken as the research objects from paddy and upland fields, which are typical
agricultural lands in the carbonate rock regions of South China. The sources of soil heavy metals were traced via Pb isotope
composition, and the vertical distribution and influencing factors of eight common types of heavy metals in the farmland soil
profiles were systematically analyzed. The results revealed that the weathering of parent rocks was the main source of soil heavy
metals in the study area, and the contents of heavy metals in the two profiles were found to be higher than the soil background
value (0.056mg/kg). The enrichment of Cd tended to occur in the surface layer (0.49~2.15mg/kg) and the middle layer
(0.75~1.87mg/kg) of the soil profiles, while that of the other elements tended to occur in the middle layer. The physicochemical
properties and the mineral compositions of the soils, as well as the changes in the redox conditions exerted important impacts on
the migration of heavy metals. The secondary enrichment of heavy metals in the soil profiles from the study area was attributed to
the weathering process of carbonate rocks, while the impact of the leaching process on the migration and enrichment of heavy
metals was more significant in the profile from the paddy field.

Key words: carbonate rock; soil profile of farmland; heavy metals; vertical migration; influence factor
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Fig.2 The distribution of heavy metal contents in each layer of the soil profiles
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