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In recent years electrodeposition has emerged as a technologically and economically viable synthesis route to produce nanostructured metals, alloys and composite materials both in bulk form and as coatings of varying thickness. Mössbauer spectroscopy is an excellent technique for studying the structure, phase composition, magnetic and corrosion properties of the deposits if they contain at least one Mössbauer active element. Tin-based alloys have drawn considerable interest as a more efficient alternative than pure tin anodes and traditional graphite based materials for Lithium-ion batteries because of their higher specific theoretical capacity  However, ternary alloys of Sn-Co-Fe and Sn-Ni-Fe cannot be prepared by conventional thermal methods and no thermal equilibrium diagrams are available for them. Electrodeposition has the potential to yield amorphous and microcrystalline alloys which cannot be obtained from the corresponding thermally produced alloys of the same chemical composition. Our investigation is focused on the production of novel tin-based alloy structures for electrode materials using environmentally and economically acceptable processes. Electrodeposits plated with dc and pulse plating method in an aqueous gluconate based electrolyte onto Cu substrate were investigated by X-ray diffraction (XRD), scanning electron microscopy (SEM) and 57Fe and 119Sn Conversion Electron Mossbauer Spectroscopy. At certain conditions the novel deposits proved to be amorphous and ferromagnetic.
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