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Table S1 —a summary of the absorbance maxima for lowest energy transitions observed for UV-Vis
for a range of compounds with ranging conjugation, or neutral or protonated. Summarised from
literature.X™”

Level of conjugation Example species Wavelength of
HOMO—->LUMO transition /
nm

1 double bond Alkene (eg propene) <190 nm

2 conjugated double bonds Diene (eg butadiene) 220-245 nm

3 conjugated double bonds Triene, monocyclic aromatic 250 -290 nm

hydrocarbon

5 conjugated double bonds Decapentaene, naphthalene 280 —350 nm

1 double bond + positive charge Dienylic cation (eg protonated 280—-330 nm

butadiene)

2 double bonds + positive charge | Methylated benzenium ions 360 -390 nm

3 double bonds + positive charge | Methylated naphthalene cations | 430 —470 nm

5 double bonds + positive charge | Cations of polyaromatic >540 nm

hydrocarbons eg phenanthrene
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Figure S1 UV-Vis data acquired during MTH on H-SSZ-13 from 100 to 450 °C, (inset shows 140 to 240
°C due to the much lower absorbance).
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Initially, very low absorbance is recorded with a maximum at 275 nm that corresponds to the
formation of monoenylic carbocations or cyclopentadienyl carbocations;%® in the spectrum collected
at 200 °C, two further bands with maxima at 345 and 390 nm are recorded which have been assigned
to the presence of dienyl carbocations or low-methylated benzenium ions, and highly-methylated
benzenium ions, as the hydrocarbon pool starts to build.%*° From 200 to 240 °C (spectra shown in the
inset of Error! Reference source not found.) the relative intensity of these bands change, those at 345
and 390 nm becoming stronger which would correspond to the build-up of methylated benzenium
ions as the reaction proceeds and temperature increases.>*%!! At 260 and 270 °C, there are drastic
increases in intensity across the spectrum. At 290 °C, absorbance at longer wavelengths becomes
clear, and a new maximum at 415 nm signals the formation of methylated naphthalenic cations, and
at 310 °C onwards absorbance further into the visible indicates the development of protonated
polyaromatic hydrocarbons (possibly including anthracene or phenanthrene) which absorb at 590 —
615 nm. 1011

Figure S2 — Raw spectra collected without background subtraction before and after methanol
adsorption
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Figure S3 — Relative intensity of signals at 1006, 2955 and 1460 cm™ at 100, 150 and 200 °C, to
illustrate the different rate of change of the band at 1460 cm™ to other methanol vibrational modes.
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Figure S4 — Spectra collected using the Kerr-gated Raman spectrometer (400 nm Raman probe) to
measure a spectrum on toluene adsorbed on silica, showing the effect of the rastering system in
protecting the sample from beam damage. Without the rastering system the spectrum can only be
recorded for the first 20s of accumulation before the toluene degrades.
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Data availability statement: Original data from the spectra and traces shown in the manuscript and
the supplementary information can be found via the following web address:
https://doi.org/10.5522/04/25991689.v1
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