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Framework flexibility

þStable protonated methanol dimers and trimers are 
formed in the channel intersections of H-ZSM-5.

þThe stabilization of a proton in methanol increases until
methanol trimers are formed. 

þMethanol clusters are less reactive than a 
single methanol molecule.
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Typical MTO catalysts:

Zeolite framework

Zeolitic acid sites

Hydrocarbon pool (HP)

Catalyzed by

SAPO-34 ZSM-5

Methodology:

ªAb initio molecular dynamics / metadynamics [3]
ªPeriodic calculations in CP2K
ªrevPBE, GPW basis set, D3-corrections
ªNPT/NVT at 670 K 

Methanol forms protonated clusters
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