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Abstract

The aim of this work was to synthesise, characterise and test catalysts for CO, methanation with
the final aim of deigning a CO. methanation plant offering a strategy for green H; storage and
distribution.

Ni-based catalysts were prepared with different composition. The supports were Al;O3, SiOa,
ZSM5, CeOg, TiOy, ZrO, and MgO, with different Ni loadings (6%, 16%, 25%, 36%, 45% and
94%). The samples were synthesised using various procedures. Comparisons were also made
on the same support from different manufacturers and with different specifications.

The catalysts were characterised using different techniques. BET, XRD, FT-IR, SEM EDS, DRS,
XRD, Raman and operando DRIFTS. All the catalysts were first screened in an ambient pressure
continuous plant and the products were analysed with an on-line GC. For each catalyst, CO>
conversion and CH, selectivity were assessed over a temperature range from 200 to 550°C. The
most promising samples were also tested at higher pressure and under widely variable reaction
conditions.

The experiments confirmed the superior activity and selectivity of CeO, over the other supports
tested, in particular achieving 86% conversion and 100% methane selectivity at 345°C ambient
pressure.

The results allowed the sizing of a pilot and a commercial scale plant through Aspen Plus process
simulator.
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