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Electrochemical synthesis of urania coin-like nanoparticles in aqueous media

T. Yousefi*1, R. Yavari!, M. Ghannadi Maragheh?, S.J. Ahmadi! , H. Malek Mohammad?, A. Gharib?, H. Ghasemi Mobtaker!
1. Materials and Nuclear Fuel Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran - Iran
2. Department of Energy Engineering and Physics, Amirkabir University of Technology, P.O.Box: 1591634311, Tehran - Iran

Abstract: Urania nanostructures were synthesized by a facile, which is a simple and clean and
straightforward deposition method, for two different deposition time durations. The morphology and
structures of the products were characterized by the X-ray diffraction analysis (XRD) and Scanning
Electronic Microscopy (SEM). The SEM images indicated that the morphology of the synthesized
samples for 10 minutes was composed of a coin-like structure with a nano-scale dimension in a narrow-
size distribution. The results indicated that the deposition time affects the morphology while it does not
affect the structure. The XRD results identified the sample structures as UO, crystal. The chemical
composition of different points of the sample surface was determined by the energy dispersive
spectroscopy (EDS) technique and the results clarified that the samples have a homogeneous
composition of uranium oxide. The synergistic properties of the substrate surface, and uranium ions are
responsible for the formation of an outstanding and a novel structure.

Keywords: Coin- like nanostructure, Urania, Deposition
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1. Oriented attachment
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4. Stress and grain-boundary diffusion
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