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PUTTAMAWAN JUNTREE : DEVELOPMENT OF GLASS CATHODE MATERIALS FOR
LI-ION BATTERIES USING LI-BORATE BASED GLASS MIXED WITH V,0s-Ni/Co VIA
MELT QUENCHING METHOD. THESIS ADVISOR : ASSOC. PROF. PRAYOON
SONGSIRIRITTHIGUL, PhD. 121 PP.

Keyword: Lithium-ion batteries (LIBs), Glass electrode, Vanadium pentoxide (V,Os),
Lithium  Hexaborate (LisB4Os), Electrochemical properties, X-ray absorption

spectroscopy (XAS), In-situ X-ray absorption spectroscopy (In-situ XAS).

This thesis focuses on the development of lithium borate glass components to
enhance the performance of cathode materials in lithium-ion batteries. It involves
preparing mixtures with a 4:1 nickel-to-cobalt (Ni-Co) ratio, as well as cobalt-rich glass
cathodes with a 1:1 Ni-Co ratio. Subsequently, vanadium pentoxide (V, Os) is
incorporated to further improve capacity. The study employs Li-borate-based glass
(LBO) for enhanced stability. A simplified glass melting process is developed to achieve
the highest specific capacity. The experiment involves four distinct processes. In the
initial process, Ni-Co and LBO are mixed to form a homogeneous mixture, which is
then subjected to the glass melt quenching method. The second process commenced
by mixing the products of the first process with V,05 before proceeding again to the
glass melt quenching method. In the third process, LBO, NiO, Coz0q4, and V,05 were all
combined and then simultaneously subjected to the glass melt quenching method.
The final process involved mixing glass from the first process with V,Os for 24 hours to
complete the procedure. X-ray diffraction revealed the formation of a lithium
hexaborate glass-ceramic structure of LigB4O,, suggesting a glass-ceramic transition. The
performance testing of the battery included a charge-discharge analysis, cyclic
voltammetry (CV), electrochemical impedance spectroscopy (EIS), and X-ray
absorption spectroscopy (XAS), which encompasses both X-ray Absorption Near Edge

Structure (XANES) and Extended X-ray Absorption Fine Structure (EXAFS), along with



an in-situ XAS analysis. The results indicated that the V,0s-mixed samples showed
increased capacity and stability. The best-performing sample, [NCV],, exhibited a
specific capacity of 111.42 mAh/g, energy density of 306.26 mWh/g, and demonstrated

excellent cycling stability, maintaining an impressive 80.69% of its initial capacity over

100 cycles.
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