PPC12.5 Advanced spectroscopies to study Li-ion batteries
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Objective: To determine the state of charge (SoC) and state of health (SoH) of Li-ion batteries with positron annihilation spectroscopies.

Overview

Typical problem: Inhomogeneous Li distribution

Approaches:

Positron lifetime
spectroscopy

Coincidence Doppler
Broadening

The structure and PDD for LiCoO2

Positron lifetime

PDD in LiesCoO2. Li vacancies are
distributed evenly in each Li plane (left)
or cluster more in one of them (right).

Positron density distribution (PDD) in LiyCoO, samples

Ref. B. Barbiellini et al. Journal of Physics: Conf. Series 791 (2017) 012016

Doppler broadening

E.

Energy window
(511 keV)

To study the microstructure
and defects associated with
the cathode oxides using a
variable energy positron

beam (from 1 to 17 keV).

Optimizing the goodness of fit to obtain the
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Summary: Positron annihilation characteristics (i.e., lifetime and Doppler broadening) are sensitive to both SoC (Li concentration) and SoH

(defects).



