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EAG APPLICATIONS FOR COMPREHENSIVE BATTERY ANALYSIS
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‘\'\ BATTERY LIFE CYCLE TEST
V Accelerated cycling under
controlled environment for
CATHODE (+) * all size batteries)
mixed lithium compound
on aluminum collector
e Composition
(elemental, chemical state, organic) ELECTROLYTE
¢ Imaging characterization e Composition:
(SEI, morphology, identification and quantification
elemental mapping) ANODE (-) (elemental, electrolyte salts,

FAILURE ANALYSIS

Particle analysis
(size, coating)

mixed graphite compound
on copper collector

Impurity survey “reference cathode

(raw materials)

Crystallinity phase

Density and porosity
Quality control
Mechanical properties

and solvents)
e |Impurity detection
e Conductivity

SEPARATOR

Battery teardown
Cell assembly

LI-METAL

carbon

Corrosion and contamination analysis
Delamination and void identification
Battery discharge characteristic

LITHIUM ION
Electrochemical analysis

Degradation mechanism LI-METAL

Levels of atmospheric species oxides
2-D X-ray and CT analysis
Battery gas analysis ELECTRON

insulating layer to keep
anode and cathode apart

e Composition

e |Image characterization
(porosity, layer thickness)

e Mechanical properties
e Thermal properties
e Porosity
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Laboratories

EAG TESTING & SUPPORT AT EVERY STAGE OF YOUR BATTERY LIFE CYCLE

Dimension
(Blue Laser Scan)

Performance
(EC Testing)

Failure Analysis
(X-ray CT)

Electrolyie/Gas

De-formulation
eV
NMR
LC-MS
ICP-MS

Gas Analysis
RGA
GC-MS

Cathede

Morphology (SEM)
Composition (APT, XRF, XRD)
Thickness (FIB, SEM)

CEIl comp (XPS, TEM)

% inorganic vs. organic (TGA)
Heat gen temp (DSC)
Electrochemistry (capacity,
[CACRES S S))|

Grain boundary composition (APT)

« Particle Size (LD)
« Purity Analysis (ICP, GDMS)

Morphology (SEM)
Composition (XRF, XRD)
Thickness (FIB, SEM)

SEI comp (XPS, TEM)

% inorganic vs. organic (TGA)
Electrochemistry (capacity,
rate tests, EIS)

Particle Size (LD)
Purity Analysis (ICP, GDMS,
XRD, Raman)

Separator,

Morphology (SEM)
Thickness (FIB, SEM)
Comp. (XRD, FTIR)

Air permeability (Gurley)
Porosity*

Shutdown T (DSC, Gurley)
Thermal shrinkage
Penetration force*

Particle Size (LD)

Organic Composition (FTIR,
pyrolysis GC-MS)

% inorganic vs. organic (TGA)
Inorganic Composition (XRD,
EDS)

*INDICATES PLANNED FUTURE CAPABILITY

For today’s cutting-edge batteries, understanding the electrochemical processes and material changes occurring during cycling is essential. At Eurofins
EAG Laboratories, we deliver specialized analytical services that support testing throughout the battery life cycle including purity testing of raw and
recycled materials, materials R&D, battery manufacturing, and failure analysis.

EAG is your materials testing partner to develop safe, efficient, long lasting and reliable energy storage.

Contact us to learn more about our battery materials analysis services.
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