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Motivation Synthesis

CO, methanation reaction (Sabatier reaction), is an exothermic process that 1) Synthesis of CeO supports
converts CO, into methane using H, as a reducing agent. 2

. CEOZ-NR (Hydrothermal method)
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Sabatier reaction can be considered as an alternative strategy for capturing and ¢ CEOZ-PR (Co-precipitation method) |
recycling emitted CO,, offering significant potential for reducing fossil fuel | i.
dependence and consequently lowering atmospheric CO, concentration levels. Ce(NO,),*6H,0 |
Additionally, it can serve as a safe and efficient method for storing and NH,, H,0

transporting H,, as part of the Power-to-Gas (PtG) process. This approach helps

overcome the safety challenges and high costs associated with transporting H, Mixing

Gridi
produced from renewable energy sources. In present study, the effect of the 2) Synthesis of 10% Ni/CEO catalysts (Wet irrrlir;:fgnation)
2

CeO, support synthesis method and the resulting CeO,/Ni nanostructures were | | | - |
investigated. The catalytic performance and stability of the above materials The CeO, supports were impregnated with an aqueous Ni(NOs)26H0 . oo
solution to achieve a 10 wt.% Ni loading. After pH adjustment with ‘ ’

were examined over CO, methanation reactlonothrough Kinetic experlmen’Fst ammonia, the mixture was dried and reduced in a 25% H,/Ar flow at
conducted over a temperature range of 150-600 " C, as well as 12-hour stability elevated temperatures to obtain the final Ni/CeO, catalysts.
tEStS at 3800 C- Wet Impregnation (90-100°C)

Materials Characterization
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The supports synthesis method plays a crucial role in the performance of catalytic
materials, as it affects the degree of nickel (Ni) dispersion and metal-support The research project is implemented in the framework of H.F.R.I call “Basic research
interactions. Notably, nanostructured supports like nanorods enhance nickel (Ni) Financing (Horizontal support of all Sciences)” under the National Recovery and Resilience
catalysts, achieving up to 90% methane yield, at 355" C. These innovative Plan “Greece 2.0” funded by the European Union — NextGenerationEU. (H.F.R.l. Project
materials, with specialized nanoconfigurations, offer both exceptional catalytic Number: 16916) ~ .
. . = e il ) unded by the
performance and improved stability, positioning them as promising materials in HEB! Greece 2 - Eurpean Ui
elienic Foundation for NATIONAL RECOVERY AND RESILIENCE PLAN extGenerationEU
catalytic technology and methane production processes. NN
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