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Energy storage is an enabling technology:
Renewable energy technologies, such as wind and
solar, require efficient and inexpensive energy
storage. Furthermore, the increasing computing
power of portable electronic devices requires
higher energy density energy storage solutions.

The ubiquitous Li-ion battery:

that usually contains scarce and toxic components.
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Although conventional rechargeable Li-ion batteries are able to deliver hig
long lifetimes, Li-ion batteries are composed of a graphite anode and a oxide cathode

THE GROUP

The See Group focuses on
understanding fundamental

processes governing

performance in relevant
electrochemical devices.

We combine expertise in
materials chemistry, analytical
chemistry, and electrochemistry to

gain a thorough understanding of

multimodal

electrochemistry characterization

electroqhemical
devices

materials chemistry

the bulk and interfacial structure of
active materials during and as a result of
charge transfer processes in electrochemical devices.

materials of interest
alkali earth metal sulfides
complex transition metal oxides
alkaline earth metal complexes
battery materials
electrochromic materials
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Probe structural distortions in oxides with \

operando Raman spectroscopy
Stabilize structural distortions in oxides with

Projects

electrolyte additives

Develop structure-property relationships with

Multi-electron redox to push the boundary between intercalation and conversion

help elucidate structural
distortions caused by
oxidation of bands with
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NEXT GENERATION BATTERY CHEMISTRY

Mg-S energy storage

The natural abund

performance of Mg metal makes it an excellent
choice as an alternative anode to Li. S-based

characterization techniques
electrochemistry

operando spectroscopy
diffraction
synchrotron techniques

FUNCTIONAL MATERIALS DESIGN
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Divalent cation conduction in the solid state Projects

is rare and not well understood. We seek to * Probe divalent ion diffusion i

prepare electronically insulating materials solid-solutions of ZnPS;

that can conduct divalent cations such as | * Prepare solid-solutions of MPS;
Mg?* and Zn?*to broaden the understanding materials with redox active

of divalent solid state ionics and enable next metals

generation, all solid-state batteries. * Evaluate the redox activity of
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Mg electrodeposition
and stripping metrics
are dependent on the
electrolyte. Changing
the solvent causes
changes in the
electrodeposition and
stripping behavior as
the solvent plays an
active role in solvating
the Mg complexes.
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various solvents. Sgreduction is observed in Mg-S cells with the -~
MACC electrolyte and the reductive wave is
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When prepared in THF, the solvent-mediated
active Mg species IS reduction pathway.

[Mg,(-Cl)5-6 THFI*.
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