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Abstract:

Diesel particulate emission (soot) has been recognized as a global problem, and current technologies can not meet the regulations projected for the U.S in 2005.  Likewise,  NOx formation from methane combustion in gas-turbine electric power plants is becoming a significant environmental concern, especially considering estimates that 1900 additional power generating facilities will need to be brought on line in the U.S. through the next 20 years. Uniting these two problems is the fact that they can both be addressed through the use of state-of-the-art, in-line ceramic filters/supports incorporating an appropriate catalytic function.  We are utilizing a novel direct ceramic fabrication technique (robocasting) to produce three-dimensional ceramic monoliths, e.g. meshes with controlled porosity in all dimensions but no line-of-sight pathways, that can function as catalyst supports for methane combustion, and self regenerating filters for diesel particulates.  Compared to the traditional two dimensional "honeycomb" structured extrudates, our three-dimensional structures have higher surface to volume ratios with predictable permeability and low pressure drop.  In addition, robocasting allows for greater flexibility in materials, possibly alleviating problems related to thermal shock and chemical degradation.  Results will be presented for methane combustion over three dimensional monoliths incorporating hexaaluminate catalysts.  
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