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Abstract 

 

Li–O2 batteries are promising candidates for next-generation energy storage technologies owing to their high theoretical energy densities. 
However, their practically achievable specific energy is largely limited by the need for porous conducting matrices as cathode support and 
the passivation of cathode surface by the insulating Li2O2 product. Therefore, a self-standing and hierarchically porous carbon framework 
embedded with Co nanoparticles is explored, developed by extrusion 3D-printing of cobalt-based metal–organic framework (Co-MOF), 
followed by appropriate annealing. The novel self-standing framework possesses good conductivity and necessary mechanical stability, so 
that it can act as a porous conducting matrix. Moreover, the porous framework consists of abundant micrometre-sized pores formed 
between Co-MOF-derived carbon flakes and meso- and micropores formed within the flakes, which together significantly benefit the efficient 
deposition of Li2O2 particles and facilitate their decomposition due to the confinement of insulating Li2O2 within the pores and the presence of 
Co electrocatalysts. This study provides an effective approach to increase the practical specific energy for Li–O2 batteries by constructing 
3D-printed framework cathodes. 
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