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Acid site concentration
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Figure S1. Acid site concentration vs. Sger.



High-angle X-ray diffraction
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Figure S2. High-angle diffractograms of N-1 through N-8. Curves are offset on the y-axis.
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Figure S3. High-angle diffractograms of additional N-2 and N-3 samples. Curves are offset on the
y-axis.



Transmission electron microscopy
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Figure S4. TEM micrographs of N-7. Unordered pores of various sizes can be seen in the centre.



X-ray photoelectron spectroscopy
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Figure S5. XPS spectra of O 1s (A) and Nb 3d (B) of N-2 sample.
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Figure S6. XPS spectra of O 1s (A) and Nb 3d (B) of N-3 sample.
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Figure S7. XPS spectra of O 1s (A) and Nb 3d (B) of N-6 sample.
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Figure S8. XPS spectra of O 1s (A) and Nb 3d (B) of N-7 sample.
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Figure S9. XPS spectra of O 1s (A) and Nb 3d (B) of N-3-10W sample.
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Figure S10. XPS spectra of O 1s (A) and Nb 3d (B) of N-3-20W sample.
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Table S1. Nb:O and Ogy face:Ojattice ratios calculated from Nb 3d and O 1s peaks.

material Nb:O ratio Osurface:Olattice ratio
(%) (%)
N-2 33:67 24:76
N-3 34:66 22:78
N-3-10W 33:67 23:77
N-3-20W 34:66 21:79
N-6 34:66 23:77
N-7 32:68 22:78




Fourier-transform infrared spectroscopy
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Figure S11. FTIR spectra of N-1 through N-8. Spectra are offset on the y-axis.

T (%)

\
\d / N-3-20W

1 1 | 1 1
2500 2000 1500 1000 500
Wavenumber (cm™")

4000 3500 3000

Figure S12. FTIR spectra of N-3-10W and N-3-20W. Spectra are offset on the y-axis.
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Diffuse reflectance spectroscopy
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Figure S13. Tauc plots of the selected samples for calculating the band gaps of the materials: (A) N-
2, (B) N-3, (C) N-3-10W, (D) N-3-20W, (E) N-6 and (F) N-7.

Table S2. Band gap energies of the selected materials.

material Band gap energy (eV)

N-2 3.28
N-3 3.25
N-3-10W  3.33
N-3-20W  3.29
N-6 3.28
N-7 3.23
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Energy dispersive X-ray spectroscopy
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Figure S14. EDS mapping for N-3-20W.
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Photocatalytic measurements
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Figure S15. Activity vs. acid site concentration.
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Figure S16. Activity vs. acid site concentration per unit surface area.

13



12

1.03
10+ o
0.89
085 084 088 g4
081 g7 " g7 X 0.81
0208r 073 * 073 % *
© X
s
206l
5
>
&
©04f
02
00 1 1 1 1 1 1 1 1 1 1 1 1
T on o 9 ¥ e n ® 2 2 = 2
= = = = = = = = E 8 ‘C)_ 8
S I
= = = =

Figure S17. Conversion rates of isopropanol into acetone under UV light.
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Figure S18. Stability data (bars) and conversion rates (markers) of the N-3-20W over 5 consecutive
cycles.
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Nitrogen sorption after photocatalytic reaction
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Figure S19. Nitrogen sorption isotherm for N-3-20W after 5 cycles of photocatalytic reactions.
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Figure S20. Pore size distribution for N-3-20W after 5 cycles of photocatalytic reactions. Peak is
marked with a pore diameter value in nm at the maximum height.
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Photographs

Figure S21. Photographs of the materials.
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