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For nearly four decades researchers have investigated the 

surface reactivity and metal adsorption characteristics of 
microbial surfaces. These studies have generally utilized 
coupled potentiometric titration and metal adsorption 
experiments. Subsequently, the results are used in conjunction 
with surface complexation models, the ultimate goal being to 
quantitatively assess the impact of reactive surface ligands on 
metal concentrations in natural environments. These models 
are typically based on data gathered using microbes cultured in 
vitro. However, a major concern with this procedure is that it 
neglects to consider the implications of environmental factors, 
such as concomitantly occuring mineral precipitates on the 
metal sorption capacity of microbes. The purpose of this study 
was to assess the impact of carbonate mineral precipitates on 
microbial surface reactivity in a field setting, relative to those 
cultured in vitro. Three sets of potentiometric titrations and 
metal sorption experiments were carried out on three groups of 
samples: (1) microbes cultured in vitro, (2) samples of only 
carbonate minerals gathered in the field, and (3)  samples 
containing a mixture of microbes and carbonate minerals. This 
allows for a comparison assessing the relative contributions to 
the surface reactivity of the two end-members versus the 
mixture characteristic of  natural environments. Preliminary 
results show that field samples are much more chemically 
reactive and bind more metal than samples cultured in vitro. 
The majority of this increase is attributed to the reactivity of 
carbonates present in the sample. When considering purely 
microbe-metal interactions, in vitro cultures appear to 
overpredict metal binding capacity of microbial mats in natural 
settings. 
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