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Relationship of electrical and electronic properties of different CeO2 morphologies and CeO2/NiOx heterojunctions
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Abstract

Particles of cerium oxide, CeO2, has shown important role to emerging technological areas of environment and energy. Here we combined experimental and theoretical results to correlate the morphology with the electronic and electric properties of CeO2 and CeO2/NiOx composite prepared by microwave assisted hydrothermal method. The mechanisms of reactions, such as reaction time, are altered in order to favor the preferential growth of the particles causing alteration in the surface defects and consequently changes of their electrical properties. We obtained particles of CeO2 with different morphologies (beans, rods, and hexagons) and experimentally nickel oxide was added to the ceria particles. It was observed that the different types of morphology present distinct behaviors in relation to electrical resistance properties. We discuss the obtaining of the different morphologies and the formation of the heterojunctions through Raman spectroscopy, X-ray diffraction and transmission electron microscopy. Electronic properties were evaluated through theoretical calculations using the DFT formalism and electrical measurements as function of temperature. This research explores the relationships between the morphology, surface exposure in the particles, and surface defects with the physicochemical properties of particle growth and tensions of the crystalline lattice existing between the CeO2 preferential surfaces with Ni2O3, forming the heterojunction with respect to the electric response and gas sensing application of particles.
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