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Abstract: To develop clean energy technologies is an important demand of global 

society. After decades of development, the performance of lithium-ion batteries has reached a 

bottleneck. The research of other secondary batteries as alternative options, such as 

Na/Mg/Al-ion batteries and redox flow batteries, has attracted extensive interests. However, it 

is still challenging to overcome the limited charge transfer properties, slow kinetics dynamics 

and poor interfacial stability of these batteries. In recent years, our group has been focusing 

on the key material design and interface engineering of Mg-ion batteries and organic redox 

flow batteries based on multi-electron redox progresses. The ion storage mechanism and 

electrochemical performances of these batteries have been investigated by experimental 

characterizations and theoretical simulations. 
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