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Figure S1. A comparison of XPS spectra of the Ir;oRu;p-B/CeO, catalyst and the
relevant Ir/CeO, and Ru/CeO,; reference samples in the Ir 4f, Ru 3d and B 1s regions.

Figure S2. Representative TEM images of the Ir;0Ru;3p-B/CeO, sample at different
states: (a) as-prepared; (b) post-annealed at 600 °C.



Figure S3. Representative TEM images of the Ir;gRu;30-B/C sample at different states:
(a, b) as-prepared; (c, d) post-annealed at 600 °C. The insets in (a) and (c) show the
corresponding SAED patterns, respectively. The loading amount of metal was 30.0 wt%
with a comparable loading density to that of Ir;)Ru3o-B/CeO, sample.

Figure S4. Atomic resolution HAADF-STEM image and corresponding EDS
elemental mapping results of the as-prepared Ir;oRuz-B/CeO, catalyst.
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Figure S5. (a) HAADF-STEM image, (b) HRTEM image and (c¢) XRD pattern of the
post-used Ir;gRuzo-B/CeO,; catalyst after ten cyclic usage. The inset in (a) shows the
SAED pattern.
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Figure S6. XPS spectra of post-used Ir;oRu;3(-B/CeO, catalyst after ten cyclic usage in
the Ir 4f, Ru 3d and B 1s regions.

Figure S7. A representative TEM image of the Ir;oRu;,/CeO, reference sample.



Table S1. A comparison of catalytic performance of the 600 °C-annealed Ir;oRuso-
B/CeO, and representative N,H,-H,O decomposition catalysts from open literatures.

Tempe . H, NaOH E,

Reaction . .
Catalyst rature selectivity concentration  (kJ Ref.

rate (h™)

(°C) (%) M) mol™)

Rhg gNig,/MIL-101 50 428.6 100 0.5 49.8 1
NigoPtso/NC 50 1602 100 2.0 48.3 2
NiPtg 57/Al,04 30 16.5 97 0 34.0 3
CoPt/La(OH); 50 2400 100 3.5 452 4
Rhy7NigP35@MOF-74 50 715.4 100 2 49.39 5
Nig ¢Pto.4/g-C3Ny 50 2194 100 0.75 35.9 6
Pt5Nips/NGNs-850 50 2116 100 1 32.28 7
RhsgNigp@MIL-101 50 344 100 0.5 33 8
NiFe/CeZrO, 70 119.2 100 2.5 50.4 9
Ni;oMo/Ni-Mo-O 50 54.5 100 2 55 10
Ni-CeO,@Si10, 70 219.5 100 2 59.26 11
Nig 75119.25/La,0,CO; 50 330 100 1.2 65.5 12
Ir;0Ru30-B/CeO, 50 11510 86 2 41.2  This work

Table S2. Surface Ir/Ru atomic ratio of the Ir;oRu;3(-B/CeO, catalysts as determined by
XPS analyses.

Sample Ir/Ru ratio

Ir70Ru30-B/CeO, (as-prepared) 2.58

Ir70Ru30-B/CeO, (post-annealed at 600 °C) 2.60

Ir;0Ru30-B/CeO; (post-used) 2.63
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