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      Carbon nanotube (CNT) hybrid materials offer exceptional properties for energy storage 
and conversion, including high electrical conductivity, large surface area, and mechanical 
strength. This talk will explore the role of vertically aligned carbon nanotube hybrid materials, 
particularly metal oxide-coated CNTs, in enhancing lithium-ion battery (LIB) performance. 
Metal oxide coatings on vertically aligned CNTs improve electrochemical stability, increase the 
overall capacity, and extend the cycling life of LIBs by optimizing charge transport and 
interfacial interactions. We will also discuss the use of metal sulfide-filled CNTs in the 
hydrogen evolution reaction (HER), a critical process for sustainable hydrogen production. The 
inclusion of metal sulfides within CNTs enhances catalytic activity, charge transfer, and stability, 
making these materials promising candidates for efficient water splitting. By combining the 
unique properties of CNTs with metal oxides and metal sulfides, these materials provide 
significant advances in both energy storage and conversion. This colloquium will highlight the 
recent developments in CNT-based hybrid materials and their potential to drive innovations in 
clean energy technologies.
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