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Abstract:  Inkjet printing constitutes a cost-effective and energy-efficient deposition method for automated and accurate thin film fabrication and surface patterning, thus making it an advance technology that can be easily integrated into industrial production lines. In this current study the use of inkjet printing for the fabrication of the electrode films of a novel solid oxide fuel cell device, is presented. More specifically, results on the development and optimisation of oxide nanoparticle suspensions/inks and their performance on the fabrication of oxide electrode films by inkjet printing, are discussed, as well as results on the characterisation of the printed oxide electrode films. Study of the agglomeration of particles in the oxides suspension, as well as storage tests were conducted by dynamic light scattering. The thermal degradation and evaporation rate were measured by differential scanning calorimetry and thermogravimetric analysis. Rheological characteristics over temperature were studied by viscometry measurements, while the ink to substrate interactions were tested by contact angle measurements via the sessile drop method. Homogeneity, porosity and morphology of the printed oxide films were observed by optical microscopy and scanning electron microscopy. Printed film thickness was measured by profilometry. The structural and chemical composition of the printed oxides inks through various fabrication steps were confirmed by x-ray diffraction and infrared spectroscopy.
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