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ABSTRACT 

Increasing regulatory environmental requirements and consumer trends 
are forcing corporations to develop environmentally friendly alternatives to 
the status quo, and the automobile industry stands out as a highly visible 
example because of tailpipe emissions. Improved formulations for catalytic 
converters alleviate pollutants in a number of ways. Foremost, of course, 
they reduce CO, NOx, and hydrocarbon emissions. In the long term, 
however, the internal combustion engine may be replaced with 'zero 
emission' technologies, such as fuel cells, which will require an entirely 
different set of catalysts. The number of materials that must be considered 
during discovery of nanostructured catalysts increases combinatorially with 
evaluation of multiple compositions and processing steps and usually 
reaches millions. Methods are needed that allow researchers to better 
understand nanotechnology and focus their efforts in the most promising 
areas. This presentation will examine how informatics and nanoscale 
modeling are being combined with experiment to reduce the time and cost 
required to discover new optimum materials. Two commercial case studies 
will be presented: (1) Selective catalytic reduction to reduce NOx emissions 
and (2) Reducing the noble metal content of catalysts with platinum 
nanoparticles in fuel cells through doping with transition metals. The use of a 
data management system helped to increase material evaluation throughput 
by 100-fold. 
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