7

The Institute for Frontier Materials,
Deakin University,

Melbourne

Australia

Novel Solid-State Electrolytes for High
Voltage Lithium and Sodium-Metal

Batteries
Faezeh Makhlooghiazad

f.makhlooghiazad@deakin.edu.au

P
N

NIFM (e,

2V INSTITUTEFOR ~ \ UNIVERSITY
“ FRONTIER MATERIALS



mailto:f.makhlooghiazad@deakin.edu.au

Electrolytes for battery applications

Bulk solid-state battery
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PEO
Poly(ethylene oxide)

Bluebus & Bluecar by Bollore’ (www.bluecar.fr)
- 30 kWh, driving ranges of up to 250 km

v" Chain flexibility 1’

v LlowTg
v’ great solubility for
conductive Li salts

XPoor anodic stability
x High degree of crystallisation

X Low ionic conductivity at RT
x Low Li transference number




Approaches to increase ionic conductivity
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BIOCk COpOlymer ElECtrO/yteS Mechanical block Conductive block
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TriBlock Copolymer Electrolytes

Additional mechanical block To improve the mechanical properties of the SPE

s °r° °¥° s To maintain mechanical properties at higher LiFSI and IL concentrations to
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I I I TriBlock Copolymer Electrolytes-Electrochemical properties
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Bulk solid-state battery

All-solid-state Li metal battery
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I I Block Copolymer Electrolytes in Na devices
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I I Block Copolymer Electrolytes in Na devices; lon diffusions and correlations
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I I All-solid-state Na metal battery
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Conclusion

d Diblock and triblock polymer electrolytes with high mechanical stability and ionic conductivity

1 Promising materials for high-voltage solid-state lithium and sodium-metal batteries

All solid-state Li metal cell

Li
PILBLOC Copolymer +
LiFSI + IL

All solid-state Na metal cell
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