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Energy storage system is a critical enabling factor for deploying unstable and intermittent 

renewable power sources such as solar and wind power sources. Redox flow batteries are 

promising technologies for large-scale electricity storage, owing to its design flexibility in 

decoupling power and energy capacity. However, the redox flow batteries have been suffering 

from low volumetric energy density due to low solubility of active materials, which significantly 

decreases its competitiveness for both stationary and transportation applications. In this 

presentation, we will discuss new design strategies to increase the energy density of redox flow 

batteries. We will discuss new flow cathode concepts that offer high-energy-density redox flow 

chemistries and alleviates contact issues between insulating active materials and conductive carbon 

network. The interactions between solid and solution phases and their impacts on fluid viscosity 

and flow cell performance will be discussed. 
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