Understanding the origin of high-rate intercalation pseudocapacitance
in Nb,O; crystals
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3 0 . L2 Using first principles calculations, we unravel a
detailed mechanism explaining the high-rate
pseudocapacitance in niobium pentoxide (Nb,O5).

Significance and Impact
Our modern energy ecosystem demands that we
overcome fundamental bottlenecks in materials and
design that limit simultaneous high energy density
and power-density with long cycle life. The detailed
mechanism for high-rate pseudocapacitance in
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Highlight Narrative

Electrochemical energy storage is an essential means of storing/retrieving energy with ubiquitous use in
applications from powering portable electronics to vehicular transportation. Our current energy ecosystem
demands that we overcome fundamental bottlenecks in materials and design that limit simultaneous high
energy density and power-density with long cycle life. The present work highlights a detailed mechanism
explaining the origins of high-capacity pseudocapacitance in niobium pentoxide, where local
oxidation/reduction reactions occur along with electrostatic charge storage coupled to efficient mass
mobility. This new mechanism provides a means for future design/discovery of new energy storage materials
with greatly improved energy capacity and very long cycle life.
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