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 The growing demand for sustainable and high-performance 

energy technologies has accelerated interest in two-

dimensional (2D) materials. Among them, transition metal 

borides—MBenes—represent a promising class due to their 

high electrical conductivity, mechanical robustness, and 

tunable surface chemistry. As boron-containing analogs of 

MXenes, MBenes offer distinct advantages for energy storage 

and conversion applications.  

This talk presents recent progress in MBene synthesis, 

functionalization, and application in supercapacitors, batteries, 

and electrocatalytic systems such as HER, OER, and ORR. We 

explore how boron-metal bonding, layer structure, and surface 

modifications influence electrochemical performance. 

Advances in molten salt synthesis and hybrid nanocomposite 

design have led to MBenes with excellent pseudocapacitive 

behavior, fast charge–discharge rates, and high energy density.  

By bridging fundamental materials chemistry with practical 

device engineering, this presentation aims to shed light on the 

transformative potential of 2D MBenes in advancing 

sustainable energy conversion and storage technologies.  

   

 


