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" Introduction: Energy Storage Materials & Solid-State NMR )

Solid Oxide Fuel Cell: Chemical Phase Evolution & lon Conduction

#Si spectra showed that the content of a-SrSiO, phase

0O spectra showed that the ratios between non-bridging
oxygen and bridging oxygen sites in Sr(Na)SiO, decreases
As doping level of Na increases, B-Na,Si,O, becomes the

In order to achieve higher resolution of '"O spectra, two-dimensional mul-
tiple quantum magic-angle spinning (MQMAS) NMR experiments
were implemented to separate quadrupolar coupling effects from che-
mical shift interactions.
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Important properties of energy materials are closely related to the electrode structure. In our ) :
) : . . : decreases gradually and B-Na,Si,O, phase dominates after
research, we employ advanced solid-state NMR to investigate the following questions: . , )
T o SNS20. The phase, Sr(Na)SiO,, doesn't further increase
(1) charge carriers in ionic conductors for solid oxide fuel cells. ) )
. after SNS20. major phase in SNS.
(2) local structural changes and O loss in battery electrodes.
(3) reaction mechanism of Na ion batteries that employ chromium oxides as cathodes. B-Na,Si,0,
\(4) in-situ NMR monitoring of battery cycling. ) f \ " / \
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Specific capacity (mAh/g) *Na spectra showed that segregated phases (Sr(Na)SiO,
and B-Na,Si,O,) exist. Large C, (quadrupolar couping
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Na lon Batteries: new cathode material In S|tu_ SSNMR spectroscopy of Li ion constant) for B-Na,Si,0, implies disordered structure.
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(@) The increase in temperature allows faster Na ion motions as
evidenced by narrower linewidth. However, Na ion motion is reduced
upon further heating. (b) "’O NMR shows little or no change in the peak
shape or width as the temperature increases.
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[H|gh-resqlut|on solid-state NMR probes the local environment of Li and Na fqnctlon-] — T Solid-state NMR revelas the chemical phase evolution as Na content
al ions, directly follows the loss of O in electrodes, and investigates ion dynamics. 250 200 150 100 50 0 50 lincreases and confirms that Na* motion is responsible for high ionic
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Anode Rechargeable Li lon Batteries: Li Site Occupancy & O loss Cathode
Spinel-type Li, Ti.,O,, has been used as anodes in Lithium ion batteries (LIBs) because of its excellent stability and reversibility. Variation in synthesis methods as well as Li sourses High-resolution NMR is achieved by advanced methods, allowing the identification of
leads to significant diffrence in electrochemical performance of LiBs. structural details.
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