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The optical absorption properties of an extended set of hydrocarbons are calculated using
up to date time-dependent density functional theory. Alkenes and (poly)aromatics of
increasing size and methylation degree are examined, since these species are an essential
part — i.e. the hydrocarbon pool (HP) - of a working catalyst for the Methanol-to-Olefins
(MTO) process.[1] To determine which species contribute to the experimental in-situ
UV/Vis bands, a systematic series of both neutral and cationic HP species are analyzed.
A molecular dynamics simulation study of the organic molecule is essential. During such
simulation the flexibility is fully taken into account and the effect of temperature and
environment on the UV/Vis spectra is determined by performing TD-DFT calculations at
various snapshots of the molecular dynamics run. The theoretical energy absorption scale
can help to assign absorption bands determined in in-situ UV/Vis spectra to structurally
different species.[2] In addition, a new analysis procedure is presented to link changes in
optical spectra to the vibrational modes and specific geometrical features of the organic
compounds. The proposed methodology is of general use for characterization of
intermediates in catalytic processes.
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