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Background
The electrochemical decomposition of electrolytes in Li-ion batteries

results in layer formation at the electrode-electrolyte interfaces (SEI/SPI).

Challenge

Understanding the
electrolyte interphase buildup and
its correlation with the cell
electrochemical impedance change.

electrode-

Goal electrolyte bulk

Analysis of SEI properties on both, copper current collectors and carbons
and their influence on electrode impedance by combined electrochemical
quartz crystal microbalance with dissipation monitoring (EQCM-D) and
electrochemical impedance spectroscopy (EIS).

Experimental Approach

4-Electrode EIS/EQCM-D cell

Carbon black WE
LFP CE

a) 1 M LiPFg in EC:DEC 3:7 electrolyte
b) + H,0, VC, or FEC

0.1 mV/s CV-rate

Cell configuration

Potentiostat/FRA

EQCM-D Cu or C sensor o S
Kalrez® O-ring Ref —
Li-Au wire Ref. Aulli,

Sensor

QCM-D Controller

= Super C65 working electrode and Cu or C coated sensor either short-circuited
or at open circuit. Cycling against LFP counter electrode. EIS (50 kHz —

50 mHz) every 250 mV.

= EQCM-D fit by multi layered multi harmonic Voigt model (software QTools).

SEI Properties on Cu During Cycling
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G’: shear storage modulus
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Modelling the SEI for EIS

Comsol Multiphysics Simulation

No interphase
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Conclusion
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SEl is soft!
Gsgr < Eppgsooo = 2.5 GPa
Nsgr K NHoney = 1000 mPa s

SEl Formation on Carbon in Standard

LiPF¢/EC+DEC Electrolyte
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SEl Formation on Carbon in Standard
LiPFs/EC+DEC Electrolyte with Additives
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