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Motivation

Lithium ion batteries play an important role in the field of electromobility and stationary energy storage. Unfortunately, major issues
with respect to cathode degradation arise due to metal ion dissolution, cation disorder or phase transitions. The sol-gel method is a
useful and widely used strategy to apply functional cathode coatings to prevent these unwanted side reactions and reduce heat
generation during cycling resulting in an improved electrochemical performance.

Different sol-gel coatings on planar model electrodes are evaluated with regard to material compatibility and electrochemical
performance. To ensure optimal coating conditions, surface pretreatment and wettabllity, precursor selection, dip/spin coating process
as well as heat treatment parameters are equally taken into account. In consideration of economic aspects, suitable coating materials
are transferred to commercial cathode materials in powder form.

Planar substrates

e | N} EEREnsung R RN
0-06 _: Cyglz 2 i zzz k ;S(()) coated LCO S “ /\
i e ¥ e / of M
Co ' N A\
Parameter g 0.00' | %‘_ﬁ z 0-02' Ef)/ s
adjustment - _0:02- T x"'¥ /,JV’L“’ - zzz T /ﬁ"
: ﬁ 004 L _0:04 I \V/
| Analysis (SEM, Sol-Synthesis 005 | 4 006 | 1
| Raman, CV,S.’..) (e%}o; ’ Feraie s Z:’z z:’z T 1T T T T T 11
33 34 35 36 .3‘.'7E (VS;.S 39 40 41 42 33 34 35 36 3.; (V?.S 39 40 41 42
ZrO,-coated LiCo0O, (LCO) Cyclic Voltammetric (CV) CV of untreated vs. coated LCO
thin film cathode measurement of ZnO coated LCO thin film cathode
(R$§'7‘Qﬁ;‘;ger o Aim: Ultra-thin (d < 50 nm) metal oxide coatings (e.g. ZrO,,
urnace film electrode . . .
| ) | : Zn0) on thin-film cathodes (e.g. LiCoO, (LCO),
LiNi, {Mn, ,C0,4 ,0,(NMC622))
w‘ Methods: Dip-Coating, Spin-Coating (Cleanroom, ISO 5)
SG-Spincoaiing s o Substrate: sputter deposited LiCoO, on Si(100)
Sols: Metal precursors (e.g. Zn(OAc),) in non-aqueous
solvents (e.g. EtOH, PrOH) with different sol stabilizers
e Results: ZnO coated LCO thin-film cathodes show improved
ey T . .» cyclebility compared to untreated cathodes

https://www.ossila.com

Powders
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Approved method
for scale-up

Aim: NMC (LiNi,Mn,Co,0,, x+y+z=1) Core-Shell structures with
Ni-rich core and Ni-poor shell
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Conclusion

Sol-gel derived ZnO and ZrO, coatings have been identified as suitable coating material for planar thin-film LiCoO, cathodes.
CV measurements confirm an improved performance compared to uncoated cathodes. Aiming for a transfer of results to powderous
cathode materials, different wet-chemical process strategies have been evaluted, whereas syntheses via coprecipitation method and
microwave-assisted sol-gel route show the most promissing results so far.

References: [1] . Bilecka, L. Luo, I. Djerdj, M. D. Rossell, M. Jagodic, Z. Jaglicic, Y. Masubuchi, S. Kikkawa, M. Niederberger, J. Phys. Chem. C 2011, 115, 1484—-1495
Acknowledgement:  Financial support by Helmholtz Gemeinschaft Deutscher Forschungszentren e.V. and by the ,Bundesministerium fur Wirtschaft und Energie® under grant no. 03ET6104B is gratefully acknowledged.



