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‘ Background: Wetting and ion transport in ECs
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Background: Charging and discharging at atomic level
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* Modified from Fig. 16 on p. 49 of Basic Research Needs for Electrical Energy Storage
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Background: on-chip dielectric spectroscopy with
micro/nanofluidic channels

1 Dielectric spectroscopy (Impedance spectroscopy)

Dielectric spectroscopy is complementary to
* Nuclear magnetic resonance (NMR)

* Neutron scattering

* Mechanical spectroscopy

* Debye relaxation
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Nanofluidic channel permittivity, and 7 is the characteristic relaxation

time of the medium.
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Background: micro/nano fluidic channels
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Background: microfluidic channels and results

Microfluidic channels Measurement setup
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‘ Proposal: probing fundamental process in ECs with 1-
1000 nm planar micro/nanofluidic channels
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Microfluidic channels: fine.
Nanofluidic channels: is it possible?
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Proposal: probing fundamental process in ECs with 1-
1000 nm planar micro/nanofluidic channels
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Charging and discharging
1 M guaternary ammonium bis(oxalato) borates (QABOBSs)/propylene carbonate solutions
1 M Et4ANBF4/propylene carbonate
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Long term goals and 1-year deliverables

] Long term goals

— Understand wetting, charging and discharging processes of ECs
at the atomic level

— Establish corresponding models
— Understand the interactions charged electrodes and electrolytes
— Help identify the properties of perfect electrolytes for ECs

) First year deliverables

— Microfluidic channels and dielectric characterization of two

electrolytes: 1 M quaternary ammonium bis(oxalato) borates (QABOBs)/
propylene carbonate solutions, and 1M Et4NBF4/propylene carbonate.

— Planar nanofluidic channels with ~ 1 nm (silicon and SiO2
surface)

— Initial results on wetting and charging and discharging models
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