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Project Summary: The direct partial oxidation of methane to methanol has been actively 
sought for over a century to facilitate the production of fuels and chemicals. This pathway, 
however, is severely limited by fundamental challenges. Tandem esterification of methanol to 
oxidation-resistant methyl esters shows potential to overcome these barriers but has been 
limited by several shortcomings. This research rethinks this approach to move toward a 
practical methane conversion process. For the first time, solid catalysts are developed that 
are highly active and capable of using molecular oxygen for this reaction. New process 
conditions and configurations are developed, resulting in the first proof-of-concept study for a 
novel continuous heterogenous catalytic process. This development expands opportunities in 
acquiring pertinent catalytic and mechanistic data. Finally, impactful directions are highlighted 
for methane valorization research through holistic consideration of solid catalysts, product 
protection strategies, and process design.
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