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Figure S1. XRD patterns and results of Rietveld refinement exemplarily shown for pH6.3@12h with short rod-like
particles (AR=1.5) (top) and phH9.9@12h with elongated rod-like particles (AR=5.1) (bottom).
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Figure S2. XRD patterns of used catalysts (see Table S1 for results of refinement).



Table S1. Crystallite size and aspect ratio calculated from anisotropic fitting in Rietveld refinement of the XRD

patterns
as synthesized after catalysis
crystallite size aspect ratio crystallite size aspect ratio
D,[nm] D,[nm] D.[om]| D/D, D./D, D,[nm] D,[nm] D,[nm] | D/D, D.D,
pH6.3@12h 27.5 28.1 40.8 1.0 1.5 27.7 26.9 35.2 1.0 1.3
pH6.7@12h 27.8 27.1 46.2 1.0 1.7
pH8.0@12h 28.7 25.4 66.1 1.1 2.6 31.7 26.8 459 1.2 1.7
pHY.1@12h 26.6 21.3 53.6 1.2 2.5
pH9.9@12h 23.9 17.5 58.1 1.4 33 29.5 20.9 41.2 1.4 2.0
pH9.9@24h 22.5 18.6 49.9 1.2 2.7
pH9.9@48h 23.3 21.8 47.5 1.1 2.2 30.7 24.9 41.6 1.2 1.7
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Figure S3. Intensity of the main peak at 3366 cm™! in the infrared spectra in Figure 9 (main text) as a function of the
Mn/W ratio determined by XPS (Table 2 in the main text).
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Figure S4. Profiles of temperature-programmed oxidation after thermal pre-treatment of the catalysts in Ar at T=673
K.
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Figure S5. Initial consumption rate of propane as a function of oxygen defect concentration measured by
temperature-programmed oxidation (Figure S4, Table 2 in the main text).

Table S2. Intensity of NEXAFS Mn L, ; edges in TEY mode (Fig. 12 in the main text)

Intensity /au I L; at 640.0 | I L, at 652.3 | Branching ratio of
yrat. eV eV L3/L2
pH6.3@12h 8.39 2.03 4.13
pH9.9@12h 8.03 2.02 3.98
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Figure S6. FT-IR spectra of the catalyst pH9.9@12h at 673 K at a flow rate of 5 ml/min, temperature of 673 K and

gas composition as described in the legend.



