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Dehydroaromatization of
methane over Mo/ZSM-5
catalysts

Non-oxidative methane dehydroaromatization
(MDA) is a promising technology to directly
convert methane - main component of nature
gas - into liquid aromatic hydrocarbons and
hydrogen. Zeolite based Mo/ZSM-5 composite is
a benchmark catalyst for the MDA process,
allowing 10-12% methane conversion with a
benzene selectivity of 60-80% at 700 °C, as
reported in the literature [1].

6CH, 2 C¢Hy + 9H,

To make MDA commercially applicable one
major challenge has to be overcome - rapid
and inevitable deactivation of the catalyst [2].
During the MDA reaction, carbonaceous
deposits are quickly formed in large amounts,
and then block the active sites and the zeolite
micropores and lead to a complete catalyst
deactivation. The deactivation problem has not
yet been solved, although Mo/ZSM-5 has been
studied for more than 25 years. The main
reason for that is limited understanding of the
methane conversion mechanism and the
structure of the working catalyst. This project
focuses on gaining a deeper molecular insight
into the mechanism of MDA reaction.

Techniques used:

Ar adsorption, H2-TPR, XRD, TEM, EDX, XPS,
FT-IR, EXAFS, XANES, MAS-NMR, XRD

Possible projects:

e Synthesis and characterization of well-
defined Mo/HZSM-5 catalysts and testing of
their catalytic performance in MDA reaction

e Determination of the structure of the
hydrocarbon pool molecules inside the pores
of Mo/HZSM-5 catalysts by a set of
operando spectroscopy techniques

e Establishing a kinetic model of the MDA
process with the help of isotope labelling
kinetic techniques

e Designing the second generation of MDA
catalysts

Figure 1. Schematic diagram of MDA reaction
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Figure 2. Dispersion of Mo species on ZSM-5
catalysts with different Mo loading 2]

Figure 3. Proposed mechanism of methane
aromatization on Mo/zeolite catalysts [3]
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