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Figure S1. FT-IR spectra of CD3CN adsorbed on Hf-Beta (a) Hf-1.4-72, (b) Hf-4.5-72, (c)
Hf-6.4-72, and (d) Hf-HF. Dosing pressure of CD;CN =5 — 2000 Pa.



— Raw — Raw

Aobi --- Baseline %b1s --- Baseline
— Syn. — Syn.
— 2313 cm"! — 2312 cm!
— 2307 cm"! — 2306 cm"’
— 2299 cm-! — 2300 cm"*
— 2275 cm-! — 2273 cm-!

[ T T | [ I I |
2340 2300 2260 2220 2340 2300 2260 2220

Wavenumber (cm-') Wavenumber (cm-')

— Raw
0.1 --- Baseline
— Syn.
— 2313 cm-!
— 2307 cm-!
— 2299 cm-!
— 2275 cm™!

[ I I |
2340 2300 2260 2220

Wavenumber (cm")

Figure S2. Deconvoluted FT-IR spectra of CD3;CN adsorbed on (a) Hf-1.4-72, (b) Hf-4.5-72, and
(c) Hf-6.4-72. Dosing pressure of CD3;CN was 200 Pa.
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Figure S3. FT-IR spectra of CD3CN adsorbed on HfO,/Si-Beta. Dosing pressure of CD;CN = 5 —
200 Pa.
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Figure S4. XRD patterns of calcined samples synthesized from precursor gel containing seed
crystal with H>O/Si0, = (a) 1.4 and (b) 6.4 at different crystallization periods.
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Figure S5. FT-IR spectra of CD3CN adsorbed on Hf-6.4-72 and Hf-6.4-24-seed. Dosing pressure of
CD3CN was 200 Pa.
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Figure S6. N> adsorption-desorption isotherms at -196 °C for (a) Hf-1.4-72, (b) Hf-2.2-72, (c)
Hf-3.3-72, (d) Hf-4.5-72, (e) Hf-5.5-72 and (f) Hf-6.4-72.
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Figure S7. N> adsorption-desorption isotherms at -196 °C for (a) Hf-HF, (b) Zr-HF and (c) Sn-HF.



Figure S8. SEM image of Hf-HF.



