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Research progress on the remediation of heavy metal-contaminated water
by microalgal biomass
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Abstract: This paper systematically reviews recent advances in the use of microalgal biomass for the remediation of
heavy metal-contaminated water, with a focus on the influence of key factors—such as pH, temperature, biomass
concentration , initial metal concentration,contact time,and coexisting ions—on removal efficiency.It also delves into the
physiological and biochemical adaptation mechanisms of microalgae under heavy metal stress and their detoxification
processes. Furthermore, the advantages and limitations of various enhancement strategies, including microalgal
immobilization, functional modification, microbial consortia, and genetic engineering, are summarized. Finally, future
research directions are proposed to address the current challenges in the practical application of microalgae-based heavy

metal remediation,aiming to provide a theoretical foundation and technical reference for the scalable development of this

technology.
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