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Oxidized mercuric ion, Hg**, has been generally considered as the species that form complexes with
naturally dissolved organic matter (DOM) such as humic acid (HA), a key component that affects
mercury chemical and biological transformation and cycling in aquatic environments. Dissolved
elemental mercury, Hg(0), is also widely observed in sediments and water. However, reactions between
Hg(0) and DOM have rarely been studied in anoxic environments. In this study, DOM isolates of various
origins were pre-reduced either chemically or biologically to simulate natural anoxic environments
where both microbial reduction of DOM and methylation occur, and subsequently studied for their
reactions with either Hg”" or Hg(0). We report that DOM, particularly the reduced humic acid (HA), can
strongly interact with dissolved Hg(0) through thiolate-ligand induced oxidative complexation with an
estimated binding capacity about 3.5 umol Hg/g and a partitioning coefficient is greater than 10° mL/g.
The binding capacity varied with different DOM isolates and diminished when DOM became oxidized.
The reduced DOM isolates are also capable of rapidly reducing Hg(ll) species to gaseous Hg(0) under
anaerobic conditions. The purgeable Hg(0) was found to increase with increasing DOM initially, reach an
peak value, then decrease at higher levels of DOM due to the formation of Hg-DOM complexes. This
phenomenon is explained by the dual functional role played by DOM in the reduction and complexation
of Hg since the reduced DOM usually contains a higher reducing than binding (thiol ligands) equivalent.
These observations are likely widespread in anoxic sediments and water and may be expected to
significantly influence the mercury species transformations and biological uptake that leads to the
formation of toxic methylmercury.



