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Abstract

L1; 5Nl 13MNg 5,C00 130,
) The | ithium ~ rich  layered _Ox'de _ (LLO) 1. High operating voltage and high reversible capacity are , piaig
Li; Nig 13Mny 54C00430, Was synthesized using sol- necessary for batteries with high energy density and power '
gel technique. density
* Li,,Ni,3Mn,:,Co, 50, displays poor cyclic stability

and poor capacity retention hence SiO, coating IS
done to improve electrochemical performance.

« XRD, SEM and TEM analysis confirms the
formation of phase pure materials and presence of
SIO, layer.

« There Is an Improvement Iin electrochemical
performance with SiO, coating due to prevention of
direct cathode material and electrolyte.

* Li; ,Nigy,3Mny:,C0,4 130, displays a very good reversible
discharge capacity of ~250mAhg! and operates at very high
voltages.

 Drawbacks for this cathode material include rapid capacity
fading and voltage fade during successive cycling due to
unstable structure and oxygen loss.

S10, Coating

« SIO, coating prevents the direct contact of cathode material

Fig. 3 Schematic diagram for synthesis of Li, ,Ni, ;3Mn, ,C0, 130, and SiO,
coated Li, ,Ni, ;5Mn, £,C04 130,

Why Li-ion batteries

Synthesis of Li; ,Ni, sMn; :,C0, 130,
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XRD, SEM & TEM Galvanostatic Charge/Discharge, Rate Capabillity & Cycling
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Fig. 8. Galvanostatic charge/discharge  Fig. 9. Rate capability of uncoated and Fig. 10. Cycling behavior of uncoated and
curves of uncoated and SIO, coated SiO, coated Li, ,Niy ;sMng 5,C0, 150, Si0,, coated Li, ,Niy ;sMng £,C0, 150,

Fig. 4. XRD patterns of uncoated and SiO, coated Li; 5Nig 13Mng 5,C0q 130, materials. materials. materials at 0.1C for 50 cycles..

XPS Analysis

Uncoated 1.0 wt% SiO2

Li, ,NIiy 13MNg :,C0,4 130, Materials.

Conclusion

 Lithium rich layered oxide Li,,Ni;,5sMn,:,C0, .30, cathode
material was synthesized and then coated with SiO, (1.0%,
1.5%, and 2.0%).

« XRD pattern confirms phase purity of the material and

S&ANY 5
W P A0SR IR
' &

Intensity (cps)

98 100 102 104 106 108 11098 100 102 104 106 108 1109

Binding Energy (eV) Binding Energy (eV) SEM/TEM and XPS analyses Conﬁrm nanometric Sized
particles and presence of SiO, layer on the particle surface.
o I . N N .
— e, = , 2j0 “,’M’,S'(,)z » The SIiO, coating improves the electrochemical performance

' of the cathode material by preventing the direct contact of

cathode material and the electrolyte.
« However excessive coating thickness causes a decrease in

Fig. 5. Shows the SEM Images of ~ Fig. 6. Shows the TEM Images of R T e electrochemical performance due to increase in interfacial
the uncoated (a) and SiO,coated the particle (a-b) and elemental e R
Li; ,Nig 13Mn, 5,C04 150, (b-d). mapping (c-h) for 1.5wt%. SIiO, Fig. 7. SiI XPS spectra of uncoated and SiO, coated
coated Li; ,Niy ,3Mng 5,C04 130,. Li, ,NIiy 15Mn, :,C0, 15,0, materials.
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