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The thesis focuses on the development of lithium-borate glass compositions
for the purpose of glass batteries, achieved through the incorporation of transition
metals in different proportions. The process of glass production involves the melting-
guenching technique. The X-ray diffraction (XRD) technique was employed to
systematically study the structure of the obtained lithium borate glasses. The
investigation of the oxidation status of the glass was conducted utilizing synchrotron
light technology. X-ray absorption spectroscopy (XAS) encompasses two techniques:
X-ray absorption near edge structure (XANES) and X-ray electron spectroscopy (XPS).
In order to investigate the magnetic properties of the produced glass, a vibrating
sample magnetometer (VSM) was used. Subsequently, the lithium-borate glass
samples doped with transition metals were analyzed for their electrochemical
characteristics using the cyclic voltammetry (CV) technique. The findings show that the
kind and quantity of transition metals present in the specimen may have an impact
on the exterior properties of borate glass. All of the samples are colored a deep
brownish-purple due to the presence of nickel and cobalt. Lithium borate glass was
doped with Mn?*, Mn3*, Co?*, and Ni?*. Their oxidation states were investigated. These
oxidation states shifted as nickel concentrations in the sample grew. This considerably
impacts the electrochemical and magnetic characteristics of the sample. The
electrochemical properties of manufactured lithium borate glass at a constant

temperature were found to be superior when the glass was doped with nickel and



cobalt at a ratio of 4:1. The highest measured value for this component is 122 F/g.
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