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hen metal ions are released into the environment, how do they interact with the world they find? In particular, how do aqueous metals absorb on bacterial surfaces? Those are questions of great interest in environmental biogeochemistry. Studies carried out by researchers from Argonne National Laboratory and the
University of Notre Dame using the MR-CAT 10-ID beamline at the APS provide an important first step toward understanding this process.

Contaminants such as chromium, cadmium, or uranium that leak into the environment generally become solvated in groundwater, increasing dramatically the contaminants’ ability to move and spread. Along the
way, these contaminants can meet various
agents and surfaces, both mineralogical
and biological, to which they can bind and
that change their mobility. As a result, they
stop somewhere and accumulate, which
may or may not be desirable. Bacterial surfaces are rich in carboxyl functional groups
COO-, a radical that is typical of organic
acids. The conditions under which significant adsorption/complexation can occur
depend on the molecular binding mechaFig. 1. (a) Results from EXAFS data for Cr acetate solutions; magnitude of the Fourier
nism. By beginning to understand how the
transform of k2 χ(k). (b) Structure of the Cr3O(CH3COO)6.3H2O solution complex
metal behaves in the solution, and from
there, how it binds to an acetate molecule
(as a model of a carboxyl bond), science
can explore important questions about metals in the environit is also able to order the second hydration sphere, forming a
ment.
second shell of water molecules around the chromium ions.
To begin, the Argonne-Notre Dame team studied a model
This and other studies show that XAFS is an effective
system of chromium salts dissolved in solution with and without
technique for investigating metal hydration and structure. Such
an acetate ligand. They added acetic acid (CH3COOH) to
information can also help in studies of the binding of dilute
aqueous Cr to carboxyl ligands, as well as investigations of
chromium solutions and observed how the metal behaves, i.e.,
metal-metal interactions and polymerization in solution.
whether or not it binds to the acetate. Acetic acid can bind to a
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metal in one of four ways: one is an electrostatic association that
is not a strong bond, two are chemical bonds with a shared elecSee: M.I. Boyanov1,2, K.M. Kemner1, T. Shibata2, and B.A. Bunker2,
tron, and the fourth is a chemical bond in which two metal ions
are bridged by the acetate group.
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