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Abstract: To translate electrochemical energy storage devices onto a 
new performance curve, it is necessary to both bring a nanoscale 
perspective and integrate transport functions to the reaction 
interphases. In our studies, to effectively enhance the performance of 
electrochemical storage devices, materials have been transformed into 
nanomaterials and fine tuned concurrently in terms of chemistry and 
microstructure, and individual nanocomponents have been integrated to 
realize full potential of each component and achieve synergic 
properties. Due to its high specific capacity and low cost, manganese 
oxides are promising materials for electrochemical energy storage 
applications. To address their poor electrical conductivities, hierarchical 
manganese oxide/carbon nanofiber composites (MCNFs) were 
fabricated recently in our lab through a novel forcespinning and 
carbonization processes. These MCNFs containing MnOx nanoparticles 
show a maximum specific capacitance of ~400 F/g in 1 M sodium 
sulfate electrolyte solution at a current density of 0.2 A/g. On the other 
hand, three-dimensional metal oxide core@shell nanoforests have 
been fabricated for EC energy storage. Detailed electrochemical 
measurements reveal that our nanoforests exhibit four times higher 
capacitance than the nanowire counterpart. The nanoforests also show 
great rate performance and small inner resistance. These special 
heterogeneous nanostructures enable electrodes with excellent 
electrical conductivity, large surface area and high active material 
loading. The above synergic characteristics enable these 
heterogeneous nanomaterials to be promising electrodes for 
electrochemical energy storage applications.  
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