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Complexation and precipitation
reactions in the ternary P(V)/As(V)-
Fe(IIT)-NOM (natural organic
matter) systems
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NOM (natural organic matter) has a strong influence on Fe
speciation, and this will in turn affect the interactions between
Fe and nutrients and contaminants such as phosphate and
arsenate. Previous studies have shown that Fe speciation in the
presence of NOM varies as a function of pH and Fe
concentration [1-3]. At low Fe concentrations and low pH
mononuclear Fe(III)-NOM complexes predominate whereas at
high Fe concentrations and high pH Fe(Ill) is hydrolyzed and
precipitated as Fe(IIl) (hydr)oxides. It is likely that these
changes in Fe(IlI) speciation will also be reflected in the P(V)
and As(V) speciation. Hence, a central question is how
environmental conditions affect the P(V)/As(V)-Fe(Ill)-NOM
interactions. To answer this question, herein we have probed
conditions that cover a large variation in Fe(IIl)
concentrations, Fe(IlI):P(V)/As(V) ratios, and pH, and the
studies included two different NOMs. The local structures of
the ternary P(V)/As(V)-Fe(III)-NOM systems have been
probed by X-ray absorption and infrared spectroscopy. We
have also used chemical equilibrium modeling to corroborate
the trends in the spectroscopic data. The collective results
showed that the ternary P(V)/As(V)-Fe(lll)-NOM systems
could be explained by the presence mononuclear Fe(III)-NOM
complexes, Fe(Ill) (hydr)oxides and precipitated P(V)/As(V)
either as FePO,(s)/FeAsO,(s) or coprecipitated with
ferrihydrite. The relative distribution among these species
varied with the experimental conditions. The precipitated
P(V)/As(V) was favored at high total concentrations and high
Fe:P/As ratios. However, at low Fe:NOM ratios the
mononuclear Fe(Il1)-NOM complexes were sufficiently stable
to be unreactive towards the phosphate and arsenate
oxoanions.
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