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Table S1. Bulk chemical composition of LaCo1  xFexO3 catalysts calculated by EDX measurements at STEM mode.

Catalysts La/(Co+Fe) Fe/(Fe+Co)

LaCoO3 1.10 ± 0.03 -
LaCo0.8Fe0.2O3 1.19 ± 0.16 0.20 ± 0.03
LaCo0.7Fe0.3O3 1.10 ± 0.12 0.29 ± 0.01
LaCo0.6Fe0.4O3 1.14 ± 0.04 0.36 + 0.01
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Figure S1. XP spectra of the C 1s, La 3d and O 1s regions of the LaCo1-xFexO3 samples.
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Figure S2. FT-IR spectra of the LaCo1-xFexO3 samples.
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Figure S3. Correlations of cyclohexene conversion with BET surface areas (left) and particle sizes (right) after 2 h 
reaction over different LaCo1-xFexO3 catalysts.
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Figure S4. Effect of temperature on cyclohexene oxidation over LaCoO3 at 60 (a), 80 (b) and 100 °C (c), linearized 
plot of the conversion as a function of time (d) and XRD patterns of used catalysts (e) (red: cyclohexene 

conversion, dark blue: 2-cyclohexene-1-ol, orange: 2-cyclohexene-1-one, green: 2-cyclohexene-1-hydroperoxide, 
pink: cyclohexene oxide, light blue: 7-oxabicyclo[4.1.0]heptan-2-one).
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Figure S5. Cyclohexene oxidation under standard conditions in the absence of a catalyst (a) and in the presence of 
LaCoO3 in N2 atmosphere. 
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Figure S6. Oxidation of 2-cyclohexene-1-one with O2 over LaCoO3 under standard conditions. 
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Figure S7. Oxidation of cyclohexene oxide with O2 over LaCoO3 under standard conditions.
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Figure S8. Synthesis of 2-cyclohexene-1-hydroperoxide.

Table S2. Decomposition of 2-cyclohexene-1-hydroperoxide over LaCoO3.

Time [h] Composition [%]

OH O O
OH O O

O
others[a]

0 0.0 16.1 30.0 45.9 0.9 4.1 3.1
1 0.0 16.0 32.6 41.9 0.8 4.4 4.2
2 0.0 16.8 35.0 38.3 0.8 4.8 4.4
4 0.0 18.1 39.5 31.4 0.8 5.5 4.7
6 0.0 18.9 43.4 26.0 0.8 6.0 5.0
Δ 0.0 + 2.8 + 13.4 - 19.9 - 0.1 + 1.9 + 1.9

[a] Others are cyclohexanone, cyclohexanol and cyclohexane-1,2-diol


