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ABSTRACT 

Graphene mesosponge (GMS), synthesized by chemical vapor deposition (CVD) using oxides as templates, is a 

mesoporous material composed mainly of single-layer graphene walls. With unique properties such as high surface area, 

good elasticity and conductivity, few edge sites, and abundant topological defects, GMS is not only a promising 

commercially available material for various applications but also an ideal model for fundamental research in energy 

storage devices. In recent years, we have explored the use of typical GMS synthesized with methane as the carbon source 

for CVD in supercapacitors, Li-S,and Li-O2 batteries. For example, free-standing GMS-sheets with hierarchical porous 

structures exhibit a state-of-the-art high energy density of around 800 Wh kg-1 in Li-O2 batteries, establishing them as 

benchmark carbon cathodes in this field. Additionally, a series of functionalized GMS-based materials with heteroatom 

doping, highly dispersed metal nanoparticle loading, and high-purity 13C isotope labeling have been synthesized to 

elucidate the origin of quantum capacitance in supercapacitors and the reaction/degradation mechanisms in Li-O2 

batteries. In this presentation, I will summarize the design principles, synthesis, properties, and current applications of 

GMS materials. Furthermore, as a perspective, the potential use of GMS in other energy devices will be discussed.  
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