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Background
With the growth of the sustainable energy sector, the demand 
for better batteries is rising. Recently, solid-state batteries have 
gained attention as a potential replacement for current liquid 
electrolyte batteries due to a variety of factors including:
• Safety. Solid state batteries are much less volatile than 

modern lithium-ion batteries.
• Energy storage. Solid-state batteries may be able to store and 

transfer more energy than current lithium-ion batteries.

This research focuses on improving the production of lithium-
based perovskites (LLTO), a potential electrolyte for solid-state 
batteries. Currently perovskite suffers from poor production 
time. Rapid thermal processing and plasma treatment are 
explored as methods for faster and better production. 

Process
Based on previous work, lanthanum oxide, titanium oxide, lithium 

compounds (i.e. lithium carbonate) were chosen as precursors.

Precursors dissolved in IPA and ball milled.
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Solution is then blade coated (above) and placed on a hot plate 
for around 5 minutes to dry. Various parameters of blade coating 
were adjusted in an attempt to produce optimal films.
Films then underwent rapid thermal processing or plasma 
treatment for annealing and curing (as seen on bottom left).

Results
.Various films under a variety of conditions were produced. 
General findings include:
• Rapid thermal processing was easier than plasma treatment.
• Films annealed through rapid thermal processing produced a 

tough hard gray layer covered by a more fragile white layer.
• Relatively thinner films are better than thicker films. 
• Films produced showed conductivity but are not perfect.

Future Work
• Determine exact composition of the layers formed by 

rapid thermal processing. 
• Find ideal conditions for films to form LLTO.
• Try different precursors for LLTO.
• Make adjustments to better form perovskite through 

plasma treatment.
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