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CO2 reforming of CH4 plays important roles in clean coal technology, renewable energy production, 
and biomass utilization. However, a viable (active, stable, and economical) catalyst is a must to 
facilitate this reaction. Ni-based catalyst is one of the most promising catalyst candidates but the 
long-term problem for this kind of catalyst is its tendency to be deactivated by carbon formation. 
With efforts in catalyst design and trials in performance tests, we have had a Ni-Co/MgAlOx 
catalyst which can minimize the carbon formation such that the CO2 reforming of CH4 reaction can 
be operated over the catalyst for 2000 h with high activity and selectivity.  

This presentation will answer the following questions: 1) Is the catalyst preparation method 
developed the sole one to synthesize the right catalyst material? 2) How to formulate the active 
metallic nanoparticles in the right size during catalyst reduction? 3) What roles does the second 
metal Co play during the formation of metallic nanoparticles? 4) Has Ni-Co alloy formed during 
catalyst reduction? In this presentation, we will see how synchrotron X-ray absorption spectroscopy 
was used to answer some of the questions. 
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