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Fig. S1. HAc conversion (a) and apparent activation energy (b) of NSP catalysts.
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Fig. S2. XRD patterns of the spent catalysts.



Table S1 Ni0 and supports particle sizes of NSP catalysts and crystal structure data.

Crystallite size of Ni0 estimated 
by XRD (nm)

Lattice 
parameters (Å)catalysts

Reduce Spent a/b/c

d-spacing 
(Å)

Lattice 
strain 
(%)

NSP0 10.9313 3.1697 0.287

NSP5 10.9309 3.1685 0.302

NSP10 10.9280 3.1652 0.332

NSP20 10.9251 3.1564 0.306

NSP40

57.9

55.3

53.9

49.2

45.4

70.8

74.5

54.8

67.4

45.7 10.9139 3.1510 0.324



Table S2 Hydrogen consumption and Ni0 reducibility of NSP catalysts.

Hydrogen consumption (mmol/g)
Catalysts

Peak1 Peak2 Peak3

Ni0

Reducibility (%)

NSP0 0.073 0.29 - 17.8

NSP5 0.089 0.31 0.074 19.6

NSP10 0.095 0.38 0.12 23.7

NSP20 0.059 0.42 0.077 23.8

NSP40 0.059 0.54 0.070 29.5

Table S3 The surface compositions of NSP catalysts.

Ni0/(Ni0+Ni2+) OII/(OI+OII+OIII)
Sm2+/(Sm2++Sm3+

)
Pr3+/(Pr3++Pr4+)

Catalyst

s
Reduced Spent

Reduce

d
Spent Reduced Spent

Reduce

d
Spent

NSP0 27.3%
22.4

%
65.3%

60.4

%
25.2% 32.0% - -

NSP10 30.4%
28.8

%
74.5%

73.1

%
33.4% 28.7% 36.5%

39.3

%

NSP40
31.625.1

%

20.6

%
58.3%

56.2

%
30.7% 32.4% 40.8%

33.6

%

Table S4 Ni0 dispersion, Ea and TOF of NSP catalysts.



Catalysts Ni0 dispersion a (%) TOF-H2 
b
 (10-2 s-1) Ea (KJ/mol)

NSP0 3.6 2.83 62.8

NSP10 24.8 4.99 35.9

NSP40 13.7 3.49 43.8

a Obtained from H2-TPD by assuming Had/Ni0
surf=1.

b Calculated by Equation 5.

Table S5 Comparison of hydrogen production from reforming.

Catalyst T (°C) O2/C Time (h) H2 yield (%) Ref

Ni/Ce1-xYxO2-δ 700 0.28 10 95 [1]

Ni@SiO2-T 750 no statistics 10 58 [2]

Pt-Al2O3 771 no statistics 2 15 [3]

Co-Ce-O 600 no statistics 10 94 [4]

Co-Ba-Al 650 0.28 10 93 [5]

Ni/Sm2-xPrxO3±δ 750 0.28 10 98 This work
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