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For the reduced samples, La 3d and Ni 2p XPS spectra are very complicated due to the 

overlapping and strong interferences of Ni 2p and La 3d spectra1. Hence, the 

interference-free Ni (3p) signal was used for the analysis of the surface Ni species 

(Figure S1). For the reduced catalyst, the high-resolution XPS spectrum of La 3d 

(Figure S1a) revealed two peaks, around 834.2 and 837.6 eV, consistent to the signals 

from La 3d, indicating that the valence state of La was +3. Figure S1b shows the high-

resolution XPS spectrum of Ni 2p in LaNiO3. The peaks located at 67.1 eV could be 

indexed to Ni 2p1/2, respectively, which is characteristic of Ni0 cation2.

Figure S1 High-resolution XPS spectrum of La 3d (a) and Ni 2p (b) from the reduced catalyst.
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