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Figure S1. Slab models used for the furfural adsorption studies. a) p(3 × 3) Ir (111) and b) p(2 × 4) IrO2 (110).





   

Figure S2. TPD-NH3 profiles and the Gaussian deconvolution for the unmodified and modified SiO2 samples (a-d).




Figure S3. FTIR spectra of pyridine adsorbed on SiO-1.0F silica after evacuation at 50, 75, and 100 °C.
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Figure S4. Main reaction pathways in the furfural hydrogenation on metal-based catalysts.



Figure S5. TPR-H2 proﬁles of the reduced iridium catalysts. Signal intensity was normalized to 100 mg of catalyst.

Table S1. Catalytic activity and selectivity in the selective hydrogenation of furfural.
	Catalyst
	Temperature
[°C]
	Solvent
	Furfual conversion
[%]
	Furfuryl alcohol selectivity
[%]
	Ref

	Ir/Nb2O5
	90
	Ethanol
	18
	<95
	[1]

	Ir/C
	35
	Isopropanol
	30
	70
	[2]

	Ir/CeO2
	150
	Isopropanol
	81
	73
	[3]

	Ir/TiO2
	150
	Isopropanol
	45
	66
	[3]

	Ir/NiO
	150
	Isopropanol
	75
	3.6
	[3]

	Ir/TiO2 (I-473)
	90
	Heptane/ethanol
	30
	21
	[4]

	Pd/Cu/BTC (MOF)
	150
	Water
	100
	1
	[5]

	Pd/Cr-MIL-101
	150
	Water
	60
	18
	[5]

	Pd/FeCu-DMC
	150
	Water
	38
	88
	[5]



[1] H. Rojas, et al. Dyna, 2008, 155, 115
[2] R. Kosydar, et al. Int. J. Hydrogen En. 2024, 60, 293
[3] S. Campisi, et al. ChemCatChem, 2022, 14, 1
[4] P. Reyes, et al. Quim. Nova, 2010, 33, 777
[5] Q. Deng et al., Catal. Comm. 2019, 126, 5



Table S2. Adsorption energies and structural parameters of FF adsorbed on Ir(111) surface.
	
	d /Å

	Structure
	ΔE /eV
	Ir-O
	O=C
	C-H
	C-C=O
	Ir-C
	C=C-C=C
	C-O=C

	flat
	cis
	-1.827
	2.11
	1.30
	1.10
	1.43
	2.19, 2.14, 2.17
	1.44, 1.44, 1.47
	1.43, 1.39

	
	trans
	-2.029
	2.20
	1.35
	1.10
	1.43
	2.20, 2.13
	1.50, 1.49, 1.42
	1.40, 1.41

	tilted
	cis
	-1.134
	2.15
	1.27
	1.11
	1.42
	/
	1.38, 1.41, 1.39
	1.38, 1.35

	
	trans
	-1.150
	2.17
	1.27
	1.11
	1.42
	/
	1.39, 1.41, 1.38
	1.39, 1.35

	top
	trans
	-0.929
	2.19
	1.26
	1.10
	1.43
	/
	1.39, 1.41, 1.38
	1.38, 1.36

	
	cis
	-1.061
	2.19
	1.25
	1.11
	1.42
	/
	1.39, 1.41, 1.38
	1.38, 1.36





Table S3. Adsorption energies and structural parameters of FF adsorbed on IrO2(110) surface.
	
	d /Å

	Structure
	ΔE /eV
	Ir-O
	O=C
	C-H
	C-C=O
	Ir-C
	C=C-C=C
	C-O=C

	flat
	cis
	Sterically hindered

	
	trans
	

	tilted
	cis
	-1.987
	2.15
	1.27
	1.11
	1.42
	/
	1.38, 1.41, 1.39
	1.38, 1.35

	
	trans
	-2.091
	2.17
	1.27
	1.11
	1.42
	/
	1.39, 1.41, 1.38
	1.39, 1.35

	top
	trans
	-1.710
	2.19
	1.26
	1.10
	1.43
	/
	1.39, 1.41, 1.38
	1.38, 1.36

	
	cis
	-2.476
	2.19
	1.25
	1.11
	1.42
	/
	1.39, 1.41, 1.38
	1.38, 1.36
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