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Increasing demands in green and sustainable

energy production and its storage have stimulated
significant effort in developing safer and cheaper Li-ion
batteries (LIBs) with high specific energy and power.
LIBs have been considered to be one of the most
impending energy storage systems in powering electric
vehicles to promote the low emission transport and
power-grid  applications, however they demand
development of lightweight and long life batteries" .
Increasing the specific capacity of cathode material is
considered as a potential approach in increasing the
energy density and to lower the weight and volume of the
batteries® 2. To that end, there has been a focus for
successful development of alternative candidates to
phospho-olivine LiFePO4.  Lithium metal silicates,
especially Li;MnSiO, has attracted attention as materials
of next generation cathode material owing to their high
specific capacity. Li,MnSiO, has the theoretical
probability to facilitate extraction / insertion of two moles
of lithium ions per formulae unit resulting in ~333 mAh.g’
'37 Additionally, lithium metal silicates also have rich
polymorphism owing to a range of crystal chemistry.
Moreover, these materials are relatively cheap, abundant
and safe which makes them more sustainable. However,
isolation of different polymorphs, achieving full capacity,
good cycle life and rate performance have been
challenging until now owing to structure instability
caused by J-T effect and amorphization of the material
during subsequent cycling® 2.
In this investigation, we study the role of temperature in
isolating different polymorphs and their electrochemical
kinetics. Here, we present three different polymorphs
(Pmn2;, Pmnb and P2,/n) isolated by controlling the
temperature and hence synthesis conditions. We are able
to extract more than one lithium (close to theoretical)
successfully from all the above crystal structures. These
material exhibits high storage capacity of ~263 mAh.g" at
0.1C and impressive rate performance up to 9C at room
temperature.
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