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This work is focused on synthesis and characterization of catalytic materials as Ni 1-x Cu x - Oxide (x=0.2-0.8) and Ni 1-x Cu x – Oxide. GDCy (x = 0.2-0.8 and y=1, 1.3) for biogas based solid oxide fuel cell. Different samples were synthesized by solid-state reaction method. Characterization techniques like XRD, SEM, UV-Vis, Raman Spectroscopy, conductivity and fuel cell testing are performed to study the properties and catalytic behavior of the prepared material. It has been found that the XRD pattern shown the cubic structure for NiO phase, CuO phase showed monoclinic structure and CeO2 phase showed cubic fluorite structure. Average crystallite size of Ni 1-x Cu x - Oxide (x=0.2-0.8) is approximately 50nm for NiO phase and 51nm for CuO phase. UV-Vis analysis results showed decrease in the band gap with the increasing concentration of GDC. Band gap of prepared materials is calculated and found in the range of (2.43-2.82 eV), respectively. Conductivity measurements at 350-700 °C demonstrated an increase in conductivity of the sample with an increase in GDC and CuO concentration. From fuel cell testing, it is concluded that sample D-1.3 having 0.928V voltage and obtained maximum power density (0.175W/cm2) with biogas and at 1.04V the maximum power density was (0.11W/cm2) with hydrogen at temperature 650°C. 
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