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Catalysts increase the rate of chemical reactions, and controlling these reactions can have a tremendous
impact on a wide variety of fields, from nanotechnology to medical care. Angelopoulos’ most recent research
has focused on electrocatalysts and polymetric catalysts, which are used to enhance the efficiency of energy production and medical diagnostics.

Electrocatalysts for Energy Applications
By controlling nanoparticle formation, scientists can harness the unusual
material properties present at such small atomic levels. So Angelopoulos
and colleagues are working to monitor, in the real-time, the production of
precious metal nanoparticles such as platinum (Pt) using simultaneous
small- and wide-angle X-ray scattering and X-ray absorption. Researchers
believe that if we can control Pt nanoparticle size and structure, we can also control and optimize their catalytic reactions involved in energy production, including in the water-gas shift reaction, hydrogen production, and
metal-air batteries. Such control over these structures at the nanoparticle
Pt (silver)-Sn (dark green)-C1 (light
level could have profound applications in electrocatalysis, optics, and hetergreen) precursor complex for nanoparogenous synthesis.
ticle synthesis.

Polymetric Catalysts for Chemical Sensing
Angelopoulos and colleagues have recently developed a prototype for a device that could make breath analysis easier. Their device measures the level
of gaseous acetone, an organic compound that often signifies metabolic conditions in the bloodstream, particularly diabetes. Breath analysis as a testing
device is growing in popularity because it is less invasive than blood testing;
however, existing testing methods often require bulky equipment and off-site
laboratory testing. The group hopes their findings will lead to a portable optical sensing device for real-time, non-invasive acetone analysis.

(Above, right) The prototype of the device
(Left) Reaction scheme for condensation reaction of acetone
and resorcinol.
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