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Figure S1. The XRD patterns of Pt NP and Ni NP.
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Figure S2. Investigation of reaction and synthesis parameters of Pt;Nig/TiB, catalysed FA
dehydrogenation. (a) Effect of formic acid using Pt;Nig/TiB,-600 °C reacting at 25 °C. (b)

Effection fo reaction temperatures (25-70 °C), using Pt;Nig/TiB,-600 °C in 10 M FA solution.
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Figure S3. Reaction 5 consecutive reaction cycles, FA concentration: 10.0 M, catalyst = 20 mg,
reaction temperature: 25 °C, reaction atmosphere: N,, and calcination temperature: 600 °C, alloy

load: 2.0 wt%: Pt/TiB,-600 °C and Ni/TiB,-600 °C.
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Figure S4. The TEM images of Pt;Nig/TiB, with different calcination temperature. (a) 600 °C-

Before the reaction. (b) 600 °C-After 5 cycle tests. (c) 500 °C. (d) 800 °C.
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Figure S5. The XRD patterns of Pt;Nig/TiB,, which are calcined at different temperatures.
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Figure S6. The SEM images of Pt;Nig/TiB, with different calcination temperature. (a) 600 °C. (b)

800 °C.
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Figure S7. High-resolution XPS spectra of Pt;Nig/TiB,-600 °C at selected regions: O 1s.
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Figure S8. High-resolution XPS spectra of Pt;Nig/TiB,-600 °C, Pt;Niy/TiB,-600 °C, and

Pt;Nis/TiB,-600 °C at selected regions: (a) Pt 4f, (b) Ni 2p.



Table S1. ICP test results of element contents of Pt and Ni in catalyst with different alloy ratios.

Entry Catalyst PtW (%)? Ni W (%)® Mo(g)
1 Pt;Nig/TiB, 0.44 0.36 0.0516
2 Pt;Ni4/TiB, 1.63 0.28 0.033
3 Pt,1Nis/TiB, 1.52 0.11 0.0275

a. Mass fraction of Pt element in sample catalyst, b. Mass fraction of Ni element in sample catalyst.

c. Test sample quality.

Table S2. ICP test results of element contents of Pt and Ni in catalyst with different alloy ratios.

Entry Catalyst T () Metal loadings (wt TOF (b)) Reference
%)
1 Pt;Nig/TiB, 343 0.8 746 This work
2 PtRuBiOx/C 353 / 312 !
3 NijgAgy4Pdss/C 323 / 85 2
4 Pt/CNFs 398 1.0 108 3
5 PdCoNi/g-C5Ny 298 1.0 33 4
6 Pt/C 358 1.0 205 >

7 PdNiAg/C 323 2.62 85 6
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