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Introduction

Significant reductions in carbon dioxide (CO,) emissions and the development of nonfossil fuel energy sources are critical to minimize the effects of
CO, as a greenhouse gas In the atmosphere and reduce our dependence on nonrenewable energy sources, most notably crude oil.

\ A i Among the main challenges for the future electrical power supply from renewable energies such as solar and wind Is the long term storage and
S °© transportation from remote areas. The Power-to-Gas (PtG) technology Is a promising option to reduce the energy loss using the hydrogenation of
Green Fuel CO,.The hydrogenation of CO, In to hydrocarbons have been the most investigated reactions to obtain fuels [1]. Among several hydrogenation

reactions, methanation of CO, following the Sabatier reaction is the most advantageous one regarding thermodynamics.
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Nickel based catalysts are the most studied materials for Sabatier reaction, because of their high activity and low price, but metal sintering at reaction
conditions diminishes their industrial viability. The type of support used for heterogeneous catalysts Is an important factor to consider on solving such
problems [2]. In this work, we focused our attention on the selection of supports for Ni-based catalysts with low NI content.

Experimental Method

Composite oxide supported Ni-based catalysts were prepared by wet impregnation technique and applied for the methanation of carbon
dioxide. The composite oxide supports were prepared by impregnation-precipitation method using a commercial y-Al,O, powder as a
host with variation of the percentage (5-15%) of loading ZrO,, TiO, and CeO, promoters from their respective salt precursors. NH,OH
was used as precipitating agent. i B

The as prepared catalysts were characterized by AAS, XRD, BET and H,-TPR. Catalytic activities of the newly synthesized catalysts
(10 mg) were investigated towards hydrogenation of CO, at atmospheric pressure using a fixed bed reactor

‘ ~ According to the H,-TPR profiles (Fig 3) for all the catalysts, [3-peak and y-peak
temperatures shlfts downwards for the composite oxide supported Ni-based
catalysts, suggesting a weaker interaction between NiIO and the composite
support.
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These results to have more B-type NIO species which is active to the catalytic
reaction at the temperature applied for the reduction pretreatment (i.e. 500°C).
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e 3. H,-TPR Profiles of the Ni/composite oxide supported catalysts.
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