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Recently, many methods for preparing materials for lithium-ion batteries have been 

explored. High-energy solid-state mechanical activation (MA) is one of the modern and 

promising synthetic methods to prepare different nanostructured functional materials 

[1]. This is due to the potential application of mechanochemical reactions in technology, 

in particular, for the development of so-called dry processes, which are more 

environmentally friendly and cost-efficient than the currently adopted technologies. MA 

provides better contacts between the reagents as a result of mixing, decreasing particle 

size, generating fresh surface for the contacts, and also by inducing melting and 

sublimation of reagents. MA affects solid-state reactions by improving diffusion, 

generating strain, structural, electronic and ionic defects, as well as by creating pulses of 

pressure and temperature. A peculiar feature of mechanochemical reactions is that the 

products can be formed in a metastable state, similar to what happens during fast 

crystallization, when there is no time for an equilibrium structure to be formed. This can 

bring to novel materials with new structures and new electrochemical properties. When 

MA is combined with other techniques, its advantages can be more fully displayed.  

To optimize the process, the choosing of the appropriate reagents for the fast-

propagating mechanochemical reactions is important. In this study, different 

mechanochemical reactions were used to prepare nanostructured electrode materials for 

lithium-ion batteries, including acid-base reactions, redox reactions, association 

reactions, ‘core’-‘shell’ and composite materials formation [2-4]. 
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