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Graph 2; Photoluminescence Intensity vs λ  of LLZO 
& LLZO Al
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The Future:

Rp = 9.1% Χ2 = 2.3

λ=1.54 A (Cu  Kα) 2Ѳ Range = 10o- 80o 

Space group =   I a - 3 d Phase LLZO-Al (230)

a=12.96Å b=12.96 Å c=12.96 Å

Refinement; FullProf Suite version 2024  

Further RESULTS

Graph 3; FTIR spectrum of LLZO & LLZO-Al

Graph 1:  XRD intensity vs  2Ѳ ( Range = 10o- 80o )

Table 1:  Preliminary Rietveld refinement      [6]

References 
1) Moy, A.C., Manjón-Sanz, A., Caracciolo, T.C., Lobanov, M.V., Veith, G.M. and Sakamoto, J., 2024. Effects of Al concentration on the structure and conductivity of lithium lanthanum zirconium oxide. Journal of Materials Chemistry A, 12(41), 
pp.28193-28210.

2) L. Xu, J. Li, W. Deng, H. Shuai, S. Li, Z. Xu, J. Li, H. Hou, H. Peng, G. Zou, X. Ji, Garnet Solid Electrolyte for Advanced All-Solid-State Li Batteries. Adv. Energy Mater.2021, 11, 2000648. https://doi.org/10.1002/aenm.202000648

3) Gullbrekken, Ø., Eggestad, K., Tsoutsouva, M., Williamson, B.A., Rettenwander, D., Einarsrud, M.A. and Selbach, S.M., 2025. Phase evolution and thermodynamics of cubic Li6. 25Al0. 25La3Zr2O12 studied by high-temperature X-ray 
diffraction. Inorganic Chemistry, 64(12), pp.5856-5865.

4) Machín, A., Morant, C. and Márquez, F., 2024. Advancements and challenges in solid-state battery technology: An in-depth review of solid electrolytes and anode innovations. Batteries, 10(1), p.29.

5)  J. appl.  Cryst. (2011) . 44, 1272-1276. https://doi.org/10.1107/soo21889811038970

6) Rodríguez-Carvajal, J., González-Platas, J., Katcho, N.A. (2025). Magnetic structure determination and refinement using FullProf. Acta Cryst B: Structural Science, 3, 302-317. https://doi.org/10.1107/S2052520625003944

7)  ……etc

Acknowledgement 
I acknowledge all the staff in the Physics department at Florida campus( Unisa), the CSET (Unisa), the technical staff at INNANOS Florida, Dr. Magwaza, Dr. Hlongwa, Dr. DK(Unisa), and UJ Physics, including those I may not mention by name.

Results

1a) LLZO 1b) LLZO-Al     [5]

Pic 1: Pre-Calcination Picture of synthesized LLZO

2a) Before doping 2b) After  Al-doping 
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