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Abstract : This study reviewed the speciation of heavy metal ions in typical contaminated area and assessed their relation-
ship with environmental risk assessment and environmental quality such as microbial activity, as well as their influence on
soil functions. This work highlighted the role of microbe electron and semiconductor mineral photoelectron on heavy metal
ions valence variation, discussed the effect of small organic molecules (i.e., electron shutter and photohole scavenger) on
the reduction of heavy metal ions. We also analyzed the efficiency of redox reaction of heavy metal ions by the synergetic
effect of microbes, mineral photoelectron and heavy metal ion electron. In addition, this work introduced the biomineral-
ization process of heavy metal ions by microbes and functional groups on microbial surface and its potential on the remedia-
tion of contaminated soils. The aim of this review is try to provide the guideline to study the directional regulation of heavy
metal ions valence, electron transfer pathway, and phase transformation in heavy metal ions-microorganisms-photoelectron
system, which has an important environmental implication on in-depth exploring the interaction of light-semiconductor min-

erals-microorganisms complex system.
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Fig.1 (a) Generation of semiconductor photoelectrons, photo-generated holes, heavy metal ions and hole-trapping agents; (b) The
relationship between potential energy position and hydrolytic potential of anatase bands and U (VI) reduction potential; (c¢) A car-
toon showing anatase-based photoelectrochemical cell regulated reducing water U (VI) ; (d) Effect of different hole capture agents on

the reduction of uranyl ion
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Fig.2 Interaction in the semiconductor mineral
photoelectrons-heavy metal ions-microbial complex

system and its environmental significance
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