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1. Quantification of lithium content in fully charged graphite anode 3. Correlating the lithium and electrolyte amounts with cell design/layout
2. Characterization of electrolyte distribution and quantity 4. Quantitative and qualitative aging-driven lithium and electrolyte homogeneity
» Exemplary results for NCR18650B cells y
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“Frozen-in” electrolyte distribution
for individual cell levels
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resolution neutron

powder diffraction

wavelength: A = 1.548 A

angular range: 4-152°

1. Vtime behavior

Electrochemical behavior

Discussion
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Capacity degradation

2. Accelerated fading 3. Reduced capacity
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1. Geometrical characteristics of a NCR18650B cell:

e Cathode contacting extending over ~80% of width (top, left) in the middle
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Spatially-resolved neutron powder diffraction @ STRESS-SPEC (FRM Il, Garching, Germany)\

monochromatic wavelength: A =1

incident beam size:

Experimental setup

anode current tab

cell housing

beam stop

oy

detector
%
\

radial oscillating
collimator

615 A

2 X 18 mm? (h x v)

~ 27°in 20

2 mm

central detector angle:

collimator field of view:

Selected example

[

» A way to higher energy/power densities and longer
lifetimes leads through new cell designs, which
potentially enable a more homogeneous usage of the

electrode material. As a result, regions that previously

n E contributed less to the total capacity may become

: more stressed, which at the same time reduces higher
__________________ e — . current densities in other cell regions. With a more
_________ Hedionenee uniform distribution of the overall stress, the potential
___________ é of a cell can be better exploited. First cell concepts

,/’llntensity, arb. unit

with optimized electrical connection of the electrodes
already exist, e.g. by Varta, Tesla Inc.
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