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secondary particles and sintered pellets
Julian Zahnow a,b, Simon Burkhardt b,c, Janis K. Eckhardtb,c, Markus S. Friedrichb,c, Amalia C. Wagner d, Joachim R. Binder d, Peter J. Klar b,c, Matthias T. Elm a,b,c, Jürgen Janek a,b

Lithium-ion batteriesarewidely usedaspowersourcesin variousapplications.

However,a further improvementof thebatteryperformance,suchascycle life

time or efficiency is desirable, which is mainly determined by the

microstructureof the electrodematerialandsidereactionswith theelectrolyte.

With regard to further optimization a fundamentalunderstandingof the

influenceof the microstructureon the ionic andelectronictransportpathways

in the active cathodematerial is necessary. In the presentedwork the partial

conductivitiesof the cathodematerial NCM-111 were determinedfor single

secondaryparticleswith a diameterbetween20 und 40 µm and for sintered

pelletswithout the additionof conductiveadditives. NCM-111 waschosenas

referencecathodeactive material, as its conductivitiesare high enoughto

perform impedance measurementseven on single particles without

encounteringtoohigh impedances.
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TheEIS resultson singlesecondaryparticlesimply a correlationbetweenthe

total resistanceanddiameterof thesecondaryparticle.

By using a simple model, it was possible to

estimatethe electronic conductivity of NCM-111

secondaryparticles, which had been sintered at

900 ÁC, to (0.52 0.12) µS cm-1. This estimation

is in goodagreementwith theresultsof R. Amin on

compactpellets[3] andourownmeasurements.
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As an active material for LIBs, Li(Ni 1/3Co1/3Mn1/3)O2 (NCM-111) single

secondaryparticlessinteredat900ÁC[1] wereinvestigated.

Secondaryparticleshave beencontactedindividually enablingelectrochemical

impedancespectroscopy(EIS)aswell aspolarizationmeasurements.
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No obvious correlation between particle size and resistancein these

experiments. This setupwill be usedfor temperaturedependentimpedance

measurements.

Ion blocking electrodeswere used to determinethe ionic and electronic

conductivitiesof the pellets. The equivalentcircuit for (partially) blocking

electrodeson mixed conductingmaterialsproposedby Maier et al.[4] was

usedto fit theobtainedimpedancespectra.

As shownbelow,theresultingconductivitiesstronglydependon theporosity

of thesamples,while thesameactivationenergyis foundfor all pellets.
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