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Abstract:

Since the last decade, much attention has been focused on developing fuel cell system to replace the internal combustion engine as the next generation power system.  Of the various fuel cell technologies, PEM fuel cell coupled with an on-board H2 generation unit has attracted increasing interest.  Indeed, it was recognized as one of the most promising technology for future automobile propulsion. For this reason, reforming of hydrocarbon fuels on-board to produce H2 has been studied extensively.  In this contribution, a series of Pd/ZnO catalysts were prepared and tested for methanol steam reforming under high throughput conditions.  It was found that, unlike typical precious metal based catalysts (Pd, Pt, Rh), the methanol steam reforming activity proceeded at high rate, where the decomposition activity was suppressed.  Interestingly, this was only observed on a supported ZnO based catalyst, not on other supports such as Al2O3 or SiO2.  The catalytic system was studied using TPR, XRD, TEM, chemisorption, TGA, and XPS.  
These characterizations suggested that the Pd alloyed with Zn, forming highly ordered bimetallic crystallite species under steam reforming environment.  The formation of PdZn alloy modified the catalytic function of Pd, where reactions such as methanol steam reforming or partial oxidation proceeds selectively.  The extent of alloying and the resulting crystallites size of these bimetallic PdZn species can be tailored by controlled reduction.  Activity testing suggested that the methanol conversion was insensitive to the reduction conditions.  However, CO selectivity appeared to vary with the surface Pd and Zn structure.  

