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Redox Flow Batteries (RFB)

ü High safety

Õ Spatial separation of reactive materials

Õ Major constituent is water 

Õ Easy thermal management.

Õ Battery health monitoring

ü Easy recycling after service life

Õ Consumption vs. Investment

ü Decoupling of Power and Capacity

Õ Tailor system to application

OE Priority 

Megawatt Scale Grid Storage
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Vanadium vs Organic

ü Vanadium Redox Flow Battery (VRB)

Õ Current state-of-the-art, highly studied

Õ High material cost

Õ Precipitation (temperature window)

ü Benefits of Organics vs Vanadium

Õ Potentially lower cost

Õ Tunability of material and supporting electrolyte

Õ Candidates with 2e- redox events

New materials development to drive down cost

and improve performance of flow battery systems.
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Previously Reported Phenazine

1.4 V Theoretical Potential

1.4 M DHPS Ÿ 2.8 M eī

Capacity Fade: 0.0195% / cycle, 0.68% / day

Õ Straightforward synthesis

Õ High solubility (up to 1.8 M)

Õ Promising cell performance 

(ferrocyanide catholyte)
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ASO Research in FY 2020

FY 2020 Milestone

Evaluate improvements to novel aqueous soluble organic 

flow battery on a prototype scale stack capable of 

meeting $250/kWh cost target for a projected 

1MW/4MWh system operating at a 50% increase in 

current density -150mA/cm2.

ü Objectives

Õ Demonstrate ASO chemistry on prototype scale 

stack

Õ Cost modeling of ASO system

Õ Develop molecular-level understanding of ASO 

candidates to drive performance improvement

10 cm2
57 cm2

200 cm2

780 cm2


