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Geobacter species are abundant in many terrestrial, freshwater and marine environments. While studied mostly for their ability to use Fe(III) (oxyhydr)oxide minerals as electron acceptors, many of them can also reduce elemental sulfur (S0). The production of Fe(II) and sulfide by Geobacter will naturally lead to Fe sulfide formation including potentially pyrite (FeS2). However, the identity of Fe sulfide phases formed by Geobacter is poorly understood. Here we present in-vitro experiments involving Geobacter sulfurreducens grown in the co-presence of ferrihydrite and S0 as electron acceptors at pH values of 6.5, 7.2 and 8.0. Ferrous iron and sulfide were produced in all experiments. Dissolved sulfide was produced more rapidly at pH 8, while no major difference was observed between pH 6.5 and 7.2. Analyses using scanning electron microscopy (SEM) suggests that more cells were attached to S0 at pH 8 than at lower pH, consistent with thermodynamic consideration in which S0 is the preferred electron acceptor at higher pH. Analysis of X-ray diffraction (XRD) patterns revealed the presence of vivianite (Fe3(PO4)2·8H2O) and poorly crystalline mackinawite (FeS), with possible traces of greigite (Fe3S4) in all experiments. The presence of greigite was corroborated by strong magnetism observed when the bottles were placed next to a hand magnet. Curiously, pyrite was not formed within 40 days even though Fe(II) and sulfide were abundant. We hypothesize that high concentrations of phosphate (4.4 mM) in the medium simultaneously competed with sulfide for Fe(II) and sorbed to the surfaces of Fe sulfides to prevent particle growth, thereby inhibiting pyrite formation. Future experiments are planned in the presence of lower phosphate concentration (<100 μM) that is more reflective of natural environments.   
