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Table S1│Catalytic activity of various catalysts for MeOH reforming to hydrogen in recent years.
	Catalysts
	Light source
	Activity (mol·gcat-1·h-1)
	TOF (h-1)
	Durability (h)
	TON
	Ref.

	NiCo/GaN NWs
	300 W Xe lamp
	19.1
	46460
	600
	1.6107
	This work

	ZnCu Alloy
	AM 1.5G
	0.328
	-
	4
	-
	10

	Pt/CN
	450 W Xe lamp
	3.3
	-
	38
	4.7105
	11

	NiOx/TiO2
	300 W Xe lamp
	0.032
	-
	30
	-
	12

	Sr2MgSi2O7:Eu2+, Dy3+
	500 W mercury lamp
	0.014
	-
	10
	-
	13
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Fig. S1. Benchmarking progress of on-site hydrogen production from methanol by various approaches including photocatalysis and thermo-catalysis.
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Fig. S2. Schematic diagram for the decoration of NiCo nanoclusters onto GaN NWs by combining plasma-assisted MBE with photo-deposition.
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Fig. S3. SEM images of GaN NWs/Si vertically assigned onto Si wafer. (A) Side view. (B) Top view.
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Fig. S4. XRD patterns of Si wafer, GaN NWs/Si, and NiCo/GaN NWs supported by Si wafer, respectively.
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Fig. S5. XPS survey of NiCo/GaN NWs supported by Si substrate.
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Fig. S6. Influence of content of NiCo on H2 evolution rate over NiCo- decorated GaN NWs.
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Fig. S7. TEM images and diameters distribution (inset) of NiCo supported by GaN NWs with (A) 5 μL and 30 μL NiCo precursor. 
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Fig. S8. H2 evolution rate over NiCo-decorated GaN NWs supported by Si and NiCo-decorated Si wafer. 
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Fig. S9. SEM image of NiCo/Si.
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Fig. S10. Influence of the methanol concentration in aqueous solution on H2 evolution rate.
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Fig. S11. SEM image of NiCo/GaN NWs after 600 h of durability testing.
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Fig. S12. The photos of the outdoor testing setup equipped with NiCo/GaN NWs supported by silicon wafer at varied testing times recorded at Shanghai Jiao Tong University, Shanghai, P. R. China. 
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Fig. S13. H2 evolution rate over NiCo/GaN NWs without the catalyst under light or with the catalyst under dark, respectively.
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Fig. S14. In situ EPR spectra of hydrogen production from methanol over NiCo/GaN NWs under a light intensity of 3 W·cm-2. 
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Fig. S15. The top and side views of structural models of GaN (100), Ni/GaN and NiCo/GaN respectively. Ga, blue; N, yellow; Ni, cyan; and Co, orange.
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Fig. S16. Optimized adsorption configurations for each reaction intermediates of methanol reforming reaction on GaN (100). Ga, blue; N, yellow; C, grey; O, red; and H, white.
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Fig. S17. Optimized adsorption configurations for each reaction intermediates of methanol reforming reaction on Ni/GaN. Ga, blue; N, yellow; Ni, cyan; C, grey; O, red; and H, white.
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Fig. S18. TEM images and clusters diameters distribution plots of Ni/GaN NWs with various calcinating time (0, 60, and 120 h) at 480 ℃.
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Fig. S19. The coking rate curve is calculated according to Fig. 4C.


[image: ]
Fig. S20. Optimized adsorption configurations for coke formation on GaN (100) and Ni/GaN. Ga, blue; N, yellow; Ni, cyan; C, grey; and O, red.
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