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Figure S1. High-resolution Si 2p XPS spectra of PdNi/CNU.
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Figure S2. UV–vis DRS spectra of CNU, CNUA, CNUM and CNM.



S5

Figure S3. PXRD patterns of PdNi/CNU, PdNi/CNUA, PdNi/CNUM and PdNi/CNM.
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Figure S4. A representative TEM image of PdNi/CNUM, showing the morphology and size uniformity of 

PdNi NPs (inset, particle size distribution of PdNi NPs).
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Figure S5. HRTEM and enlarged HRTEM image of PdNi/CNUM.
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Figure S6. A representative TEM image of PdNi/CNM, showing the morphology and size uniformity of 

PdNi NPs (inset, particle size distribution of PdNi NPs).
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Figure S7. HRTEM and enlarged HRTEM image of PdNi/CNM.
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Figure S8. EDX pattern of PdNi/CNU.
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Figure S9. PXRD patterns of bimetallic Pd-based nanocatalysts.
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Figure S10. IR spectra of CNU and bimetallic Pd-based nanocatalysts.
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Figure S11. High-resolution O 1s XPS spectra of bimetallic Pd-based nanocatalysts.
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Figure S12. High-resolution Pd 3d XPS spectra of Pd/CNU.
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Figure S13. High-resolution Ni 2p XPS spectra of PdNi/CNU.
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Figure S14. GC spectra obtained using TCD for the evolved gas from HCOOH aqueous solution over 

PdNi/CNU under visible light irradiation.
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Figure S15. Plots of time versus volume of generated H2 from HCOOH over PdNi/CNU, PdNi/CNUA, 

PdNi/CNUM and PdNi/CNM under visible light irradiation.
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Figure S16. Plots of time versus volume of generated H2 from HCOOH over CNU-supported Pd-based 

bimetallic catalysts with different second metal components under visible light irradiation.
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Figure S17. Plots of time versus volume of generated H2 from HCOOH over Pd/CNU under visible light 

irradiation.
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Figure S18. Plots of time versus volume of generated H2 from HCOOH over PdNi/CNU-0APTES under 

visible light irradiation.
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Figure S19. Long-time durability test for generated H2 from HCOOH aqueous solution over 

PdNi/CNU under visible light irradiation at 298 K.
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Figure S20. HRTEM image of PdNi/CNU after reaction.
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Figure S21. High-resolution Pd 3d XPS spectra of PdNi/CNU before and after reaction.
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Table S1. Metal Loadings in catalysts measured by ICP-MS.

Samples Pd (wt.%)

PdNi/CNU 3.94

PdNi/CNU (After reaction) 3.52

PdNi/CNUM 3.83

PdNi/CNUA 4.04

PdNi/CNM 3.93

PdCo/CNU 3.84

PdFe/CNU 3.92

PdCu/CNU 3.99

PdMo/CNU 3.97

Pd/CNU 3.63
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Table S2. Activities of catalysts in hydrogen generation from hydrolysis of HCOOH.

Catalysts TOF (h-1) Reference

PdNi/CNU 751.8 This work

Au@GO-SiO2 539 1

Pd–Ni–Ag/C 85 2

1 : 3 PdCo 324.6 3
Au0.28Pd0.47Co0.25/MIL-

101NH2
347 4

Au1Pd1.5/MIL-101-NH2 526 5

AgPd@MIL-100(Fe) 58 6

PdAg/SBA-15-Amine 65 7
Co48Au5Pd47@ MIL-101-

NH2
60 8

AuPd–MnOx/MoF–rGO 382 9

PdRu/C3N4 5% 95.24 10
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