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Electron transfer mechanisms of humic substances and their
environmental implications: A review
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Abstract: Humic substances ( HS) can serve as electron shuttles that promote the electron transfer
from microorganisms to extracellular electron acceptors. The electron transfer capacity of HS could be
influenced by many factors, including molecular structure, source, and environmental conditions.
HS can not only accelerate the process of electron transfer, but also have stable structure and
chemical properties, and this is why HS can be used as an ideal electron shuttle in the natural
environments. Compared with dissolved HS which are extracted and purified by chemical reagents,
the solid phase HS could better reflect the electron transfer processes in the real environment. In this
review article, we highlight recent advances in the understanding of the applications of HS on the
remediation of soil pollution, the mitigation of greenhouse effect, and the treatment of water
pollution. Although many researches have been conducted on electron transfer via HS, some issues
with respect to the electron transfer mechanism of HS and its environment implications should be

addressed further.
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dissolved electron shuttles in Fe( Il ) -reducing bacterial 2%
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cyt: cytochrome of the electron transfer system)
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