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Fig. S1. H,-TPR (a) and XRD (b) of the 5NiO/La,03, SNiO/CeO, and 5NiO/Al,0;.
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Fig. S2. Ex situ Raman spectra of reduced and H, saturated 5Ni/La,0;. The peaks at

around 308, 690 and 502 cm! are assigned to the La-O vibration of La,O;.



——5NilLa,0, O1s ——5NilLa,0, La3d
——5NilLa,0,H ——5NilLa,0,-H
— differential

3 -

< s

= =

> =

c (2}

[ =
£ o
= E
540 535 530 525 520 860 850 840 830
Binding energy (eV) d Binding energy (eV)

c ——5NiLa,0, La4d ——5NilLa,0, Ni 3p
——5NilLa,0,H ——5NilLa,0,H

=] S

& L

= =

B @

c c

2 T

= A=

115 110 105 100 95 85 80 75 70 65 60
Binding energy (eV) Binding energy (eV)

Fig. S3. XPS spectra of reduced 5Ni/La,03 and 5Ni/La,03-H (H; saturated). O 1s (a),
La 3d (b), La 4d (c) and Ni 3p (d). The Ols spectra were normalized to the La-O peak
at 531.6 eV. Differential spectra are shown to illustrate the changes before and after

H, adsorption.
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Fig. S4. H,-TPR (a) and XRD (b) of LaNiOs.
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Fig. S5. H,-TPR (a) and XRD (b) of LaNis.
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H,-TPR of 20NiO/oxide
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Fig. S6. H,-TPR (a) of 20NiO/La,05; and 20NiO/Al,O5 (20 wt% Ni). H,-TPD (b)
from H, saturated of 20Ni/La,O3 and 20Ni/Al,O5 at atmospheric pressure at 300 K for
15 min in 50% Hy/Ar (100 mL min') reduced at 773 K.
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Fig. S7. H,-TPR (a) of 20C00O/La,03 and 20C0o0O/Al,05 (20 wt% Co). H,-TPD (b)
from H, saturated of 20Co/La,05 and 20Co/Al,O3 at atmospheric pressure at 300 K
for 15 min in 50% Hy/Ar (100 mL min-") reduced at 773 K.
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Fig. S8. H,-TPR (a) of 20FeO/La,05; and 20FeO/Al,05 (20 wt% Fe). H,-TPD (b)
from H, saturated of 20Fe/La,O3 and 20Fe/Al,O5 at atmospheric pressure at 300 K for
15 min in 50% Hy/Ar (100 mL min') reduced at 773 K.



