Citation for published version:
Omojola, T 2017, 'Effect of Si/Al ratios and mass transfer during the adsorption, desorption and activity of
methanol and DME over ZSM-5 catalysts', ChemEngDay 2017, Birmingham, UK United Kingdom, 27/03/17 28/03/17.

Publication date:
2017
Document Version
Peer reviewed version
Link to publication

University of Bath

Alternative formats
If you require this document in an alternative format, please contact:
openaccess@bath.ac.uk
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 09. Jan. 2023

ChemEngDayUK2017
Better Life, Better World

27–28 March 2017, University of Birmingham
Submission form
Personal Details
First name

Toyin

Surname

Job title

PhD student

University/Employer name: University of Bath

Email

o.omojola@bath.ac.uk

Contact number

Are you the presenting author
Abstract title

Yes

✔

Omojola

01225384007

No

Effect of Si/Al ratios and mass transfer during the adsorption, desorption and activity of methanol and DME over ZSM-5 ca

Please select the topic heading under which your abstract should be considered:
Catalysis and Sustainable Green Chemistry

Please write your abstract in the box below (max 500 words).
There exist fundamental challenges in describing the early stages of the conversion of methanol to hydrocarbons (MTH). Initially
present oxygenates (methanol and its anhydrous equilibrium product, dimethyl ether (DME)) compete for active sites. This
suggests a need to verify the primary reactant, the mechanistic pathway leading to the primary product and the primary product.
Prominent direct mechanisms for primary olefin formation involving intermediates such as surface carbenes, tri-methyloxonium
ion, methane-formaldehyde, methyl ethyl ether and CO have been proposed. Alternatively, impurities such as acetone or ethanol
in the feed or incomplete combustion of organics in the zeolite have been shown to lead to a hydrocarbon pool that propagates
steady state hydrocarbon formation during later stages. The origin of this hydrocarbon pool either directly or indirectly is still,
however, debated. Through a combined experimental and kinetic modelling methodology, we have studied the adsorption,
desorption and activity of methanol and DME over fresh and activated ZSM-5 catalysts of different Si/Al ratios using transient
methods (TPD, TPSR and step response) under ultrahigh vacuum conditions in a TAP reactor and under atmospheric pressure
conditions in a steady state fixed bed reactor. Under steady state conditions, experiments used ZSM-5 catalysts (Si/Al=36) in
powder form. Low concentrations of DME (99.99 vol%) and methanol (99.93 wt%) in nitrogen were used as inlet reactants.
H-forms were obtained by subjecting the received ammonium forms to 30% O2/N2 and ramping up to 723 K at 10 K/min, holding
for 30 mins before being subsequently cooled to reaction temperature at 25 K/min. Process conditions were chosen to probe early
stages of the reaction when methanol/DME transformation is tuned towards olefin formation (723 K) or gasoline formation (643
K). The off gases were kept insulated and sampled through an online gas chromatography-flame ionization detector (GC-FID)
equipped with an Equity 1 fused silica capillary column and a mass spectrometer (MS). Transient experiments used ZSM-5
zeolites of different Si/Al ratios. It was observed that desorption is affected by re-adsorption and activity is affected by pore
diffusion under chosen process conditions. Desorption of oxygenates were dependent on Si/Al ratios and propene, the primary
product formed, was controlled by mass transfer limitations under low inlet methanol or DME partial pressures. Kinetic
parameters for desorption and activity were obtained using FORTRAN. Further experiments would be carried out over ZSM-5
monoliths to investigate the influence of catalyst loading, temperature and weight hourly space velocity on primary olefin
formation; taking into account internal and external mass transfer effects. Also, using a spatially resolved analysis technique,
further research would be carried out to obtain a spatio-temporal map of species along the axial length of the fixed bed reactor
during conditioning and steady state conditions of MTH conversion.
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