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Increased in environmental pollution by fossil fuel correlated to the need of carrying out a rapid 

transition to a green economy, has attracted great attention around alternative source of energies 

such as hydrogen (H2) and methane (CH4). One of the main problems in this field is the possibility to 

store both gases effectively and in safe conditions (i.e., low pressure) and to allow its transportation 

and its use in everyday life (e.g., vehicular applications or energy storage). Up to now, all kind of 

available materials (e.g., zeolites, metal organic frameworks, etc.) present different limitations: 

relatively high thermal stability, slow adsorption/desorption kinetics, unstable structures [1], 

irreversibility on cycling [2] and expensive production costs. Among the investigated adsorbents, the 

carbon-based meso- and nano-structured systems with high specific surface area emerge as the most 

effective/interesting for storage application. The synthesis of this kind of activated carbons (ACs) is 

governed by the choice of raw materials, pyrolysis process, temperature, time and gas activation [3]. 

This experimental work regards the synthesis and the characterization of ACs produced using 

amorphous cellulose (economic and environmentally friendly solutions) as raw material with and 

without the inclusion of metal (copper – Cu) nanoparticles. We obtain the AC samples by means of 

pyrolysis and activation processes in oxidant atmosphere (CO2) tuning synthesis key parameters to 

obtain high specific surface area together with the optimal micropore size. We studied how the 

presence of metal nanoparticles (in different concentrations) can affect the porosity formation 

process and the gases storage properties in terms of both maximum uptake and reversibility. 

Structural, chemical and morphological characterization of the synthesized ACs has been obtained by 

x-ray photoemission spectroscopy (XPS), Branauer-Emmett-Teller (BET) analysis, scanning electron 

microscopy (SEM) while information about adsorption properties were collected with a Sievert’s type 

apparatus.  
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