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UMvis in LiSbatteries

Attraction:

A Absorbance measurements can enable quantitative estimation of
species concentration (Beer Lambert law A = ¢ Ud )

|deally we would like to:

A Probe electrolyte compct
éas a function of st

4

éspatially resolved

Formation of Li,S;

Reactant

(a) Polysulfide anions

(b) Lithium polysulfides

Assary, R. S., et al., J. Phys. Chem. C, 2014, 118, 115451 11558
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Speciation/calibration of UWis measurements
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A Very similar peak positions
A Disproportionation of polysulfides makes it difficult to isolate individual species.

Canas, N.A., etal. J. Phys.Chem.C2 0 1 4 , 118, 12
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Speciation/calibration of UWis measurements
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Figure 5-3. On the left side, UV-visible absorption spectra obtained for a solution of lithium
polysulfides (107 moLL" equivalent Li;5; dissolved in TEGDME). The measurements were
carried out during one day each 10 minutes, so as to detect the disproportionation reactions.
The black arrows represent the bands’ evolution over time. On the right side, the possible UV
band attribution supported by experimental and literature data.’ e
Barschasz, C., etal., Anal. Chem. 201 2,
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Ex situ UVisand calculated spectra
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A Ex situ measurements (Cathode immersed in 1 ml DME
before UV-vis measurement)
A Calculated UV-vis spectra with DFT, GIAO, TD-DFT

Kawase, A., et al. Phys. Chem. Chem. Phys., 2014, 16, 9344--9350
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In operando UVisreflectance

Lithium Foil ) External circut
(Anode) connection
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Patel, M.U.M., et al., ChemSusChem 2013, 6, 11777 1181



