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Abstract 

One of the great challenges in nanotechnology and advanced materials study is 
providing high-efficient, low-cost and environmentally friendly electrochemical 
storey and conversion devices. As the performance of these devises dependents 
intimately on the property of electrodes, considerable attention has been paid to 
the research and development of electrode materials. Nanostructured and 
micro/nano composite materials are promising candidates and are widely used as 
anodic and cathodic electrodes in batteries. In this presentation, I will describe 
our recent efforts in preparing nanostructured and micro/nano composite 
materials. These materials are used as electrode in fuel cell and lithium-ion 
battery. For example, metallic tin is considered a promising anode material for 
lithium-ion batteries because its theoretical specific capacity (Li4.4Sn, 992 
mAh/g) is much higher than that of conventional graphite (LiC6, 372 mAh/g). 
However, the biggest challenge for employing metallic tin as an applicable active 
anode material is its large variation in volume during the lithium 
insertion/extraction cycle. This variation leads to the pulverization of the 
electrode and very rapid capacity decay. 

Figure 1. Large-scale SEM image of tin nanoparticles encapsulated elastic hollow carbon spheres 

(TNHCs).  

To solve the problem, we designed a new approach to synthesize tin 



nanoparticles encapsulated in elastic hollow carbon spheres (TNHCs) with 
uniform size. Via such a approach, multiple tin nanoparticles with a diameter of 
less than 100 nm were encapsulated in one thin hollow carbon sphere with a 
thickness of only about 20 nm, with Sn content of up to more than 70% by 
weight and the void volume in carbon shell as high as about 70-80% by volume. 
The structure is shown in Figure 1. This void volume and the elasticity of the thin 
carbon spherical shell can efficiently accommodate the volume change of tin 
nanoparticles due to the Li-Sn alloying-dealloying reactions, and thus prevent 
the pulverization of the electrodes. This type of tin-based nanocomposite is 
showing very high specific capacity of >800 mAh/g in the initial 10 cycles, and 
550 mAh/g after the 100th cycle, as well as strong cycling performance, 
exhibiting potential as anode materials in lithium-ion batteries. 

The results demonstrate that nanostructured composite materials will pay 
more and more important roles in improving performance of electrochemical cell, 
rechargeable battery and energy research.  
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