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Characteristics of fabricated electrode 
microstructure

Cross-sections

100 µm 

Macrovoids
(>100 µm)

Provide large channels 
promoting electrolyte 

transport 

Microvoids
(<10 µm)

Provide high surface area 
for electrochemical 

reactions 

Representative X-ray tomography (PSP – 2:3)

Forner-Cuenca, Provisional Patent U.S. Serial No. 62/976,601; Wan & Jacquemond, Adv. Mater. 2021, 2006716



Tailoring microstructure: 
polymer concentration

Jacquemond & Wan, Cell Reports Physical Science 3 (7), 100943 (2022)

Regulating the coalescence process (through viscosity) during phase separation is a 
powerful approach to tune pore size

ECSA=0.66±0.01 m2/g

ECSA=0.85±0.02 m2/g

ECSA=0.84±0.15 m2/g
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Narrower pores facilitate mass transport

Jacquemond & Wan, Cell Reports Physical Science 3 (7), 100943 (2022)

Narrower pore sizes result in higher electrochemical performance and reduced mass transfer 
resistance (shorter diffusion distances)
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Similar microstructural features
10µm

ECSA=0.61±0.06 m2/g ECSA=3.71±0.12 m2/gECSA=0.85±0.02 m2/g

Tailoring microstructure –
Bath temperature

Higher temperatures induce additional nano-scale phase separation, 
which results in a significant increase in available surface area.

Jacquemond & Wan, Cell Reports Physical Science 2022, 3(7), 100943
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The higher surface area impacts the performance of the flow battery by 
reducing activation overpotentials. 

Higher surface area boost 
VRFB performance

Jacquemond & Wan, Cell Reports Physical Science 2022, 3(7), 100943
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