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Supplementary Material 
To demonstrate that zirconia was formed during the spray flame synthesis (SFS), Fig-

ure S1 shows WAXS (wide angle X-ray scattering) data of zirconia produced with a pre-
cursor concentration c = 0.4 mol l-1 of zirconium butoxide in butanol (blue) and references 
for cubic (red) and tetragonal (gray) crystal structure in the range of 20° < 2θ < 55°. The 
pattern displays a mixture of both phases with a higher proportion of the cubic phase. 
 

 
Figure S1: WAXS scattering data for zirconia made by SFS with c = 0.4 mol l-1 and reference data for 
cubic and tetragonal crystal structure of zirconia (calculated X-ray diffraction patterns) [26-28] 

 

References 
26. Persson, K. Materials Data on ZrO2 tetragonal. mp-2574. The Materials Project: Berkeley, CA, USA, 2014. 

https://doi.org/10.17188/1200956. Available online: https://materialsproject.org/materials/mp-2574/ (accessed on 20 January 
2022). 

27. Persson, K. Materials Data on ZrO2 cubic. mp-1565. The Materials Project: Berkeley, CA, USA, 2014. 
https://doi.org/10.17188/1191294. Available online: https://materialsproject.org/materials/mp-1565/ (accessed on 20 January 
2022). 

28. Jain, A.; Ong, S.P.; Hautier, G.; Chen, W.; Richards, W.D.; Dacek, S.; Cholia, S.; Gunter, D.; Skinner, D.; Ceder, G.; et al. 
Commentary: The Materials Project: A materials genome approach to accelerating materials innovation. APL Materials 2013, 1, 
11002, doi:10.1063/1.4812323. 

20 25 30 35 40 45 50 55

 ZrO2 by SFS - c = 0.4 mol l-1

 ZrO2 - cubic reference

 ZrO2 - tetragonal reference

In
te

ns
ity

 I 
[a

.u
.]

scattering angle 2θ [degree]


