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Figure S1. Raman spectra of LaFeOs.
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Figure S2. Fitted C 1s + Ru 3d XP spectrum of LFR3_800R.



Figure S3. SEM pictures of (a) LFR3_800R and (b)LFR3_Redox (LFR3_800R_8000). The particle size
distribution of LFR3_800R is provided in the inserted picture.
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Figure S4. Fe 2p XPS spectra of LFR3, LFR3_800R and LFR3_Redox.
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Figure S5. Consecutive propane oxidation reaction cycles of LFR3_800R.
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Figure S6. La3d XPS spectra of Ru-doped samples LFR3, LFR3_Redox and Ru exsolved Ru samples LFR3_500R,
LFR3_Redox_500R.



Figure S7. HAADF images of (a) LFR3, (b) LFR3_Redox, (c) LFR3_500R and (d) LFR3_Redox_500R. The
corresponding EDS-Mappings of the Ru-exsolved samples are presented with the red circles to show some
exsolved Ru particles.
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Figure S8. The STY of LFR3, LFR3_Redox, LFR3_500R, LFR3_Redox 500R as a function of reaction
temperature. The STY values at 230 °C are used to compare the activity.
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Figure S9. Three consecutive propane oxidation reaction cycles of LFR3 and LFR3_Redox.



Table S1. The Ru 3d fitting parameters of LFR3 in the in-situ XPS experiments.

Ru3* 3d5/z Ru3* 3d3/z Ruf 3d5/z Ruf 3d3/z Ru® 3d5/z Ru® 3d3/z

I 1 1 1 1 1 1
Line shape LF(0.4,1,45280) LF(0.8,1,45280) LF(0.4,1,45,280) LF(0.6,1,45,280)  LF(0.8,1,45280)  LF(1.01,1.25,500,50)

BE BE BE BE BE
FWHM FWHM FWHM FWHM FWHM  BE (eV) FWHM
(eV) (eV) (eV) (eV) (eV)
I T T T T T T T T T T T T
LFR3 282.3 1.60 286.5 2.20 281.2 1.40 2854 2.20 - - - -
_6000 2823 1.22 286.4 1.46 281.1 0.95 2853 1.14 - - - -
_300R 282.3 1.40 286.4 1.68 281.1 1.32 285.3 1.60 - - - -
_400R - - - - 281.0 1.25 285.2 1.62 - - - -
_500R - - - - 281.1 1.19 285.3 1.43 280.1 1.17 284.3 131

Table S2. The Ru 3d fitting parameters of LFR3_Redox in the in-situ XPS experiments.

Rud* 3d5/z Ru3* 3d3/z Ruf 3d5/z Ru'53d3/z Ru® 3d5/z Ru® 3d3/z

I 1 1 1 1 1 1
Line shape LF(0.4,1,45,280)  LF(0.8,1,45,280)  LF(0.4,1,45,280)  LF(0.6,1,45,280) LF(0.8,1,45,280)  LF(1.01,1.25,500,50)

BE BE BE BE BE
FWHM FWHM FWHM FWHM FWHM  BE (eV) FWHM
(ev) (eV) (ev) (eV) (eV)
I 1 1 1 1 1 1 1 1 1 1 1 1
LFR3_Redox 2823 1.46 286.5 1.80 281.2 131 285.4  2.00 - - - -
6000 2823  1.69 286.5 2.03 281.1 1.50 2853 1.80 - - - -
_300R 2823 1.24 286.4 1.49 281.1 1.86 285.3  2.64 - - - -
_400R - - - - 281.1 1.59 2853 1.94 280.1 1.2 284.3 1.68

_500R - - - - 281.1 147 2853 1.99 280.1 1.51 284.3 1.80




