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Abstract:  

Advanced transmission electron microscopy (TEM) has been applied to study the redox reactions 
of the electrode materials for secondary ion battery.  With/Combining different TEM techniques 
(including in situ TEM, diffraction, HAADF-STEM, and STEM-EELS), researchers are able to 
probe both structural and chemical information of electrode materials, at a new era of resolution. 
Therefore, knowledge about the reaction dynamics and kinetics can be retrieved at different 
states of charging (discharging). This talk will present my work on electrode materials for 
lithium/sodium ion batteries, particularly on conversion materials for anode, with combined in 
situ and ex situ TEM techniques.  While the ex situ TEM study reveal the structural change in 
the real cell, in situ TEM study can help us to understand the process of lithiation/sodiation at a 
fundamental level. In the cases of FeF2, FeOF, and NiO electrodes, we investigated the reaction, 
such as: phase, valence, as well as the elemental distributions, and revealed some unexpected 
phenomenon which will be helpful to develop new electrode materials for high performance 
batteries.    
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