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« Space group: P4,/nmc

Problem: Relatively slow Li ion migration . lon conductivity of upto 12 mS/cm at 27 °C*

Iv » Fast migration through channels along ¢

Li,,GeP.S,, fastest known solid electrolyte material

Little information about different Li migration mechanisms and  |nterchannel migration over4c position

structural features in the real powder sample

Figure 1: Structure of LGPS and coordination polyhedron GeS4, PS4 and * Poor knOWIGdge abOUt migration th FOUg

LiS6. Red arrows illustrate the Lithium pathways in the ab plane (left d |ffe re nt CrySta | | |te d oma | NS an d g rai
structure) and in the channels along the c direction (right structure). .
boundaries

mmmm) [nvestigate slow, rate-limiting transport mechanisms by a
combination of spin-lattice relaxation and spin alignment
echo correlation®”

- Jeener-Broekaert pulse sequence” (figure 2) with preceding inversion recovery scheme formed the 2D
experiment

» Delay time t, and mixing time t_ logarithmically scaled from 10° s to 10" s, with 16 increment steps for ¢,
and 32 steps for t,

« Processing of the obtained multidimensional data (echo maxima and spectral dimension) with algorithm
for discrete Laplace Inversion® without non-negativity constraint

Figure 2: Inversion recovery delay with the variable time t, followed by the Jeener and
Broekaert [4] three pulse sequence with the variable mixing time ¢, between the two
45° pulses and the constant evolution time £,

=) Negative relaxation contributions are not ruled out in point of possible exchange processes on
NMR time scale during experiment

Static spectrum of LGPS (figure 3) shows spin 3/2 pake pattern despite of the high known
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° Reg|0n C _ . . - . . _ Figqre 4: 2D-T1/SAE cor.rela'tion map of LGPS, recor.dec_i at room temperqture
- Low amount of phosphour rich side phase, indicated by long spin lattice relaxation ~ Regigus of diferent longitudinai refaxation (T, and Li-migration (r) befiavior o
ellipsoids have negativ signs. The yellow solid line marks data points with 7.=
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R ] D and the green solid line marks T,,,=T1./2
* Region D:

- Negative components of the distribution indicate exchange of Li from region A during
T, to region B during t_
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spectrum from the areas A -D. The yellow solid line marks data points with 7,=T,and the green solid line marks T,,,=71/2
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