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Li-ION BATTERIES/Li;FeSiO#/XANES/EXAFS/ELECTROCHEMICAL

PROPERTIES

Lithium iron silicate (LioFeSiO,) is a potential candidate for use as a cathode
material for next generation Li-ion batteries. This is due to its high specific capacity
(theoretical capacity of 320 mAh.g™?), proper voltage value, inexpensive raw
materials, and high thermal stability. In this work, Li,FeSiO,/C materials were
synthesized via hydrothermal synthesis, a sol-gel method and solid-state reactions. It
was found that samples synthesized using a sol-gel method at 650°C possessed better
electrochemical properties than samples made via either hydrothermal synthesis or
solid-state reaction. The sol-gel sample delivered up to 205 mAh.g™ specific capacity
during the first charge cycle. Crystal structure refinements using the Rietveld method
showed that the sample has a monoclinic structure with P2; space group. In-situ X-ray
absorption spectroscopy was done on the sol-gel sample to study the oxidation state of
Fe during phase transformation while electrochemically cycling. The results showed
that the oxidation state of Fe changes from Fe®*— Fe** at 3.29 V and Fe®* - Fe**** at
4.48 V during charging. This indicates that more than one Li-ion per unit formula can

be extracted from this structure. This continuous increase in the Fe oxidation state



from 2+ to higher valences during the charging process is responsible for the high

charge capacity observed in this material.
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