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Lithium-ion batteriesarewidely usedaspowersourcesn variousapplications vacuum chamber (SEM)

However,a further improvementof the batteryperformancesuchascycle life

time or efficiency Is desirable, which Is mainly determined by the
microstructureof the electrodematerialandsidereactionswith the electrolyte

With regard to further optimization a fundamental understandingof the
Influenceof the microstructureon the ionic and electronictransportpathways
In the active cathodematerialis necessaryln the presentedvork the partial

conductivitiesof the cathodematerial NCM-111 were determinedfor single
secondaryparticleswith a diameterbetween20 und 40 um and for sintered
pelletswithout the addition of conductiveadditives NCM-111 was chosenas
referencecathodeactive material, as its conductivitiesare high enoughto

perform Impedance measurementseven on single particles without

encounteringoo high impedances

micromanipulators
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No obvious correlation between particle size and resistancein these
experiments This setupwill be usedfor temperaturedependentmpedance
measurements

As an active material for LIBs, LI(Ni;C0,,;Mn.3)O, (NCM-111) single
secondaryarticlessinteredat 900 ACIY wereinvestigated

Secondaryparticles have beencontactedindividually enablingelectrochemica
ImpedancespectroscopYEIlS) aswell aspolarizationmeasurements
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Single Particle Results
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The EIS resultson singlesecondaryarticlesimply a correlationbetweerthe
total resistance@nddiameterof the secondaryarticle
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As shownbelow, the resultingconductivitiesstronglydependon the porosity
of thesampleswhile the sameactivationenergyis foundfor all pellets
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By using a simple model, it was possible to
estimatethe electronic conductivity of NCM-111
secondaryparticles, which had been sintered at
900 AC, to (0.52 0.12) uS cmrl. This estimation
IS In goodagreementvith theresultsof R. Amin on
compactpellets!3 andour own measurements
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