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OPTIMIZATION OF GARNET-TYPE COMPOUND SYNTHESIS USING SOLID-STATE REACTION
METHOD FOR ION-CONDUCTIVE APPLICATIONS
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Abstract:

Garnet-type compounds with the general formula Lis.AsB201, (where A is typically La™ or Y™, and B is
commonly Zr*, Nb*™, Ta™, or Hf*") are widely used as solid electrolytes in all-solid-state lithium-ion batteries due
to their excellent ion conductivity. This study focuses on the synthesis of LizLasZr,01, (LLZO) garnet-type oxide via
a solid-state reaction method using precursor materials: lithium carbonate (LioCO3), lanthanum oxide (Laz03), and
zirconium dioxide (ZrO,), which were ground and mixed by varying the grinding time to 4, 6, and 8 hours. The
thermal stability analysis using TG-DSC technique found weight loss in the temperature ranges of 348-356, 418-
455, 620-825, and 825-1050°C, indicating the stepwise reactions between precursors, then the formation of final
product with constant weight. The calcination temperature of 1000°C for 6 h was therefore chosen for the next
experiments. XRD results showed the tetragonal phase of LLZO at a grinding time of 8h with the calcination.
Vibrational modes of carbonate group almost disappeared in FTIR spectra after calcination, along with the shift of
metal-oxygen bands. The synthesized products were pelletized for an impedance test. The prepared pellets were
then sintered at higher temperature of 1150°C for 12h to obtain the cubic LLZO with higher ionic conductivity
compared to tetragonal LLZO.
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