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What are Lithium lon Batteries (LIBs)
good for?

Commonly used in portable electronic appliances due to their:
e High energy density
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What are Lithium lon Batteries (LIBs)
good for?
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What are some disadvantages of LIBs?

e Low capacity retention (High capacity fade)
e High production cost

e Unsafe



Research Goal

e Tackle the problem of low capacity

e Create an anode that has a higher capacity than Graphite
(Commercial anode)



Why FeCo0,0,?
e Theoretical capacity of 789mAh/g

e Earlier work showed FeCo,0, synthesised by the urea
combustion method has an initial capacity of 827 mAh/g

e Use low cost methods:
o Molten Salt Method (MSM)
o Citric Acid Combustion Method (CAC)



Synthesis of FeCo,0,
by Molten Salt
Method (MSM)
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Characterisation

X-Ray Diffraction (XRD)
Phases

" Scanning Electron Microscopy
(SEM)
u Surface Morphology y,




Characterisation
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XRD Pattern of FeCo,0, synthesised by MSM
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Characterisation

e Scanning Electron Microscopy (SEM)

e |dentify structure and surface morphology




Molten Salt
p— Method

particles . @ - Nearly spherical particles
2 can be seen.
. - Average size of the
particles is around 0.5
micrometers
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Making of Slurry
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Coin Cell Pressing
Coin cell was assembled
and pressed in argon
filled glove box
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Battery Testing

[ Galvanostatic Cycling }

Electrochemical Impedance
Spectroscopy




Graph of Voltage

against Capacity for 1st,
2nd 5t and 10t Charge-
Dlscharge cycles (MSM)
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Graph of Voltage

against Capacity for 1st,
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Conclusion

- Successful synthesis and characterisation of FeCo,0,
- Both have potential to replace graphite
- High 1st cycle capacity, but high mean capacity fade and
RCt
- MSM proved to be a more effective method of synthesis
- MSM had much higher cyclic stability than by CAC
- Could be due to structural and morphological differences
affected by purity of the sample



Future Work

Investigate the usage of different methods or metal salts to
synthesise FeCo,0, (Chemical/ Physical)

Investigate the effect of varying the temperature of melting
the reactants of FeCo,0,

Investigate why FeCo,0, could have an experimental
capacity so much greater than previously reported

Investigate the introduction of a carbon coating on the
anode
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