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Fig S1. Low angle XRD patterns of PNA/SBA-15 as a function of Nb loading.
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Fig S2. Wide angle XRD patterns of PNA/SBA-15 as a function of Nb loading.
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Fig. S3. HRTEM of 10%PNA/SBA-15 showing (a) highly dispersed Nb-containing nanoparticles decorating (b) hexagonal 
close-packed silica mesopore channels.
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Fig. S4. N2 adsorption-desorption isotherms of PNA as a function of calcination temperature.
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Fig S5. N2 adsorption-desorption isotherms of PNA/SBA-15 as a function of Nb loading.
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Fig S6. Nb 3d XP spectra of pure PNA and PNA/SBA-15 as a function of Nb loading.
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Fig S7. In-vacuo DRIFT spectra of pyridine treated PNA as a function of calcination temperature.
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Fig S8. In-vacuo DRIFT spectra of pyridine treated PNA as a function of Nb loading.
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Fig S9. Total acid site density of PNA/SBA-15 as a function of Nb loading.
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Fig. S10. Turnover frequencies for glucose and fructose normalised to Lewis or Brönsted acid loadings respectively during 
aqueous phase conversion over parent PNA as a function of reaction temperature. Reaction conditions: 0.1 g glucose or 

fructose, 0.1 g PNA, 20 cm3 water.
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Fig. S11. Turnover frequencies for the aqueous phase conversion of glucose and fructose normalised to Lewis or Brönsted 
acid loadings respectively (filled symbols), and associated 5-HMF productivity normalised to total acid loading (open 

symbols), over parent PNA as a function of calcination temperature. Reaction conditions: 0.1 g glucose or fructose, 100 °C, 
0.1 g PNA, 20 cm3 water.
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Fig. S12. Aqueous phase conversion of 5-HMF to levulinic acid over PNA. Reaction conditions: 0.1 g 5-HMF, 100 °C, 0.1 
g PNA, 20 cm3 water.
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Fig. S13. Aqueous phase conversion of fructose to glucose (black) and 5-HMF (white) over PNA supported on SBA-15 as a 
function of Nb loading. Reaction conditions: 0.1g fructose, 100 °C, 0.1 g X%PNA/SBA-15, 20 cm3 water.
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Fig. S14. Reactively-formed propene desorption from propylamine over PNA supported on SBA-15 as a function of Nb 
loading. Reaction conditions: 0.2 ml propylamine, 6.5 mg X%PNA/SBA-15, ramp-rate 10 °C.min-1.
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