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Dry reforming of methane has industrially appealing advantages over other routes towards syngas 
production: CH4 and CO2 DRM conversion simultaneously tackles two main greenhouse gases to 
obtain an H2/CO ratio close to unity. Ni-supported systems are by far the most used, owing to their 
outstanding activity and cost-effectiveness. Nevertheless, Ni promotes carbon deposition, which 
results in severe deactivation.  

Here, 3.0 wt% ruthenium was strategically loaded onto a calcium zirconate perovskite oxide 
(CaZr0.85Sm0.15O3-δ, CZSm). The substrate was chosen due to its remarkable stability and 15 mol% 
samarium was substituted at the B-site to increase the extent of oxygen vacancies, favoring reactant 
adsorption on a highly basic surface. Ruthenium was added during the perovskite synthesis to obtain 
RCZSm, that displayed uniformly distributed fine Ru nanoparticles in DRM operation. The catalyst 
was characterized via structural (XRD) textural (N2 adsorption/desorption), morphological (FE-SEM) 
and chemical (XPS) analyses. RCZSm revealed high activity for DRM, with a CH4 an CO2 conversions 
of 96% and 98% respectively and a H2/CO ratio of 0.97 at 850 °C. RCZSm proved also to be stable for 
over 40 h of operation in a Time-on-Stream endurance test at different temperatures. The catalyst 
was finally supported onto a NiCrAl foam substrate and used as an indirect biogas reformer coupled 
to a state-of-the-art SOFC. The cell was able to provide 230 mW/cm2 at 850 °C when fed with a 50% 
CH4 and 50% CO2 gas mixture (Figure 1). Low Ru loading on a tailored oxide substrate is an effective 
strategy to develop highly active and durable DRM catalysts. 

 


