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Abstract: Arsenic pollution of groundwater in the mining areas leads to serious problems in environ-
mental impact and human health. The biogeochemical cycle of sulfur plays a critical role in the release,
migration, and transformation of arsenic in groundwater in the mining areas. Notably, arsenic and sulfur
undergo similar chemical and biological redox reactions, and their biogeochemical cycles are often
interconnected, making it difficult to clarify the influence of the sulfur cycle on the transformation
of arsenic. Accordingly, clarifying the impact mechanism of the biochemical sulfur cycle on the forma-
tion and conversion of arsenic is the core to controlling the arsenic pollution in groundwater in mining
areas. This article reviews the roles of various biochemical sulfur processes including sulfate reduc-
tion, sulfide oxidation, and sulfur disproportionation in the arsenic formation and transformation. It is
demonstrated that the dissimilatory sulfate reduction process plays a dual role in the formation and
conversion of arsenic in groundwater in mining areas. The sulfur oxidation process has the potential to
immobilize arsenic by using free or arsenic-bound sulfur as an electron donor to directly or indirectly
transform arsenic and thioarsenat to arsenate, or reduce arsenate. Furthermore, as an important biogeo-
chemical sulfur processes, sulfur disproportionation may also involve in the migration and transforma-
tion of arsenic in groundwater. In brief, transformations involving sulfur significantly impact the fate of
environmental arsenic. The current status and prospect of the S-As coupling cycle on the arsenic pollu-
tion control of groundwater in mining areas were also discussed. Firstly, the reaction conditions of the
sulfur biochemical reaction process should be investigated and the mechanism of arsenic transformation
during the biogeochemical cycle of sulfur should be developed. Secondly, the sulfur-arsenic coupling
transformation biogeochemical model should be constructed by integrating the reaction kinetic model
of the sulfur biogeochemical cycle and the arsenic-sulfur hydrochemical model. Finally, the mechanism
of arsenic transformation in groundwater should be elucidated to develop the controlling strategies for
arsenic pollution. The findings will improve the understanding of arsenic pollution in mining area, and
provide scientific advice for arsenic-contaminated mining groundwater treatment.
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Fig. 1 S-As coupling biogeochemical process
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Fig. 2 The migration and transformation of arsenic driven by sulfate reduction and sulfur oxidation in groundwater
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Table 1 Equations for the S-As coupling biogeochemical process
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