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The market of rechargeable batteries is progressively moving towards a circular economy 

perspective and environmental sustainability [1]. Although Li-ion batteries are considered to be the 

best candidates for applications in the automotive sector, the long-term utilization of lithium might 

be limited due to the low abundance of the element, thus the research on Na-ion systems is still very 

open, at least for large-scale stationary applications [2,3]. Graphite, the state-of-the-art anode 

material for commercial batteries, is no longer able to sustain the energetic demand of the 

advancing technology, especially for automotive applications; additionally, it cannot be used as the 

anode material for Na-ion batteries in stationary applications, because of the larger ionic radius of 

the alkali metal relative to the Li counterpart and its low thermodynamic intercalation stability [4,5]. 

On one hand, amorphous hard carbons possess similar characteristics to graphite and are still the 

most promising candidates to be used as anodes for Na-ion batteries [6]; on the other hand, alloying 

and conversion materials have attracted particular interest in both Li-ion and Na-ion systems 

because of their higher sustainability and higher theoretical capacities, but their application is 

limited due to the huge volume expansion and structural rearrangement upon cycling [7]. In this 

regard, the combination of carbon materials as conductive and buffering matrices and the high 

energy densities of alloying and conversion materials may be very attractive for both types of 

electrochemical systems. Moreover, a further improvement of performance and sustainability could 

be obtained by the use of green binders with a high content of polar functional groups and the 

possibility to have crosslinking for a better particle cohesion [8,9]. In this work, we present a 

preliminary optimization of some composite electrodes based on Si and SnO2 dispersed in a Hard 

Carbon matrix for Li-ion cells; analogously, a preliminary optimization has also been carried out for 

SnO2/C and Fe3O4/rGO composites in Na-ion cells. 
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