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ABSTRACT 
This talk will focus on the engineering of carbon nanomaterials, graphene and 
carbon nanotubes (CNTs), and their applications in energy storage and 
generation. Particularly the interfaces of graphene/substrates and 
CNTs/substrates will be highlighted towards high efficiency Li-ion battery, field 
emission, and flexible solar cells. Our recent development of new structures of 
multifunctional metal-graphene-CNTs and 3D graphene/CNTs will be presented. 
The three-dimensional nanostructured hybrid materials, with better interfacial 
contacts and volume utilization, can stimulate the development of several energy-
efficient technologies. The unique 3D design of the electrode allowed much higher 
solid loading of active anode material and resulted in more amount of Li+ ion 
intake in comparison to those of conventional 2D anode. Our recent results of 
bonding energy characterization in nano scale will also be introduced to offer the 
optimum interfacial structure of carbon nanomaterials/substrates. We measured 
the nano-scale graphene/metal adhesion energy on metal substrates and silicone 
substrate at various conditions. Our efforts on the strategies of manipulation of 
carbon nanomaterials towards high efficiency energy applications will be reviewed 
and critical issues will be discussed.  
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