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Low carbon electricity grids require cost-effective, flexible energy 
storage technologies to enable intermittent renewable sources, such as 
wind and solar, to be dispatched whenever electricity is needed. Redox 
flow batteries, which store energy in liquids, are a leading candidate for 
utility-scale electricity storage applications as they have a long life and 
flexible design.  Although the cost of redox flow batteries is decreasing 
as the technology matures, there is a need for significant additional 
reductions in cost to enable widespread implementation. 

In this project, a novel membrane technology was developed and tested 
to increase the performance of redox flow batteries.  The membrane 
technology was produced with low-cost materials and through a low-
cost, scalable process, intended to increase performance while reducing 
the cost of battery systems.   
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Battery technologies are attractive for utility-scale electricity storage since they are flexible and provide fast response, ensuring 
reliable electricity supply.  The membrane technology will be targeted for use in vanadium redox flow batteries (VRFBs) for use in 
stationary electricity storage applications including residential, commercial and utility sectors. The membrane technology can be 
fitted directly into existing commercial RFBs or used in RFB technologies under development.  
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JAN 2024 
The project is complete, A commercial demonstration did not occur as tests with commercial felt 
electrodes, modified, graphene-coated membranes did not improve RFB energy density. However, 
modified membranes appear to improve cycle stability, suggesting potential for thinner, lower resistance 
membranes to reduce losses and increase RFB power density. In addition, a process for applying 
graphene coating to membranes was developed, and a new graphene company, Bee Energy Inc., was 
established. The Final Report is available after June 2024. 

Disclaimer • Alberta Innovates (Al) and Her Majesty the Queen in right of Alberta make no warranty, express or implied, nor assume any legal liability or responsibility for the accuracy, completeness, or usefulness of any information contained in this publication, nor 
that use thereof infringe on privately owned rights. The views and opinions of the author expressed herein do not necessarily reflect those of Al or Her Majesty the Queen in right of Alberta. The directors, officers, employees, agents and consultants of AI and the 
Government of Alberta are exempted, excluded and absolved from all liability for damage or injury, howsoever caused, to any person in connection with or arising out of the use by that person for any purpose of this publication or its contents. 
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• Establishment of a successful university spinoff company to 
commercialize the membrane technology. 

• Creation of new jobs to develop, demonstrate and 
commercialize the technology. 

• Creation of new jobs for membrane manufacturing, 
business development and establishing a battery supply 
chain. 

• Growth of Alberta’s high tech, clean energy economy. 
• Reduction of GHG emissions by enabling the transition to 

and increasing the efficiency of renewable generation. 
• Enable residential- to grid-scale energy storage to increase 

reliability and reduce cost of demand-side and grid-level 
energy management and use.  
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• Optimize the membrane technology using lab scale testing 
to enhance the performance of vanadium redox flow 
battery (VRFB). 

• Evaluate the impact of the membrane technology on the 
performance of lower cost, non-vanadium redox flow 
battery technologies. 

• Integrate the membrane technology into a commercial 
VRFB.  

• Scale-up the membrane technology to demonstrate the 
performance enhancement in a 5 kW, small commercial 
scale VRFB. 

• Achieve an increase in the power and energy density of the 
small commercial VRFB by more than 50%. 

 


