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Carbon electrodes are routinely used in electrochemical detectors and sensors to
quantify electroactive analytes in solution. By electroactive, one is referring to molecules that
are easily oxidized or reduced at an electrode surface. Generally speaking, electrochemical
measurements often involve application of a potential to an electrode and measuring the
current that flows in response to the potential perturbation, which is reflective of the local
analyte concentration. Carbon is one of the most abundant elements found on the planet and,
from a materials perspective, is unique because of the microstructurally-distinct allotropes it
forms. These range from single and polycrystalline diamond, to the stacked sheets of graphite,
to the microstructurally-disordered glassy carbon, to nanotubes and fullerenes, and finally to
the single sheet graphene. All of these carbon materials are used in electrochemical
measurements as well as other technologies, in part, because of some common attributes:
high mechanical strength, good thermal conductivity and stability, chemical inertness, high
carrier mobility and good electrical conductivity, and rich surface chemistry.

Two forms of carbon that generally perform well in electroanalytical measurements are
boron-doped diamond and nitrogen-containing tetrahedral amorphous carbon (ta-C:N) thin-
film electrodes. | will review some of the basic material and electrochemical properties of these
two electrode materials and highlight some examples of how the materials perform for the
detection of environmentally-important analytes such as heavy metal ions and estrogenic
metabolite. Analysis of the latter compounds was accomplished using FIA-EC and LC-EC.
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