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The decomposition of the electrolyte has a highuerfce

of the electrochemical performance of lithium ion
batteries [1,2]. Only during the formation of thElSayer
electrolyte decomposition is intended [3,4]. In ather
cases it leads to negative effects, such as peessiiid-

up because of gaseous decomposition products,oloss
lithium due to formation of organic lithium saltd
excessive filming on anode and cathode resulting in
higher resistance. Beside a higher leakage cutherse
side reactions lead to a reduced cycle life ane rat

capability.
A detection of the species and the amount of the
decomposition products can give hints of the

decomposition mechanism and the cause and progfess
cell aging.

In the present work a method was developed to @xtra
electrolyte out of aged cells and analyse it vis ga
chromatography. The electrolyte was cycled in pdudh
cells to assure an authentic battery environment.
Headspace injection was used due to several crucial
advantages as against liquid injection. Detectiannvass
spectrometry allowed the identification of the
components. The analytical results were relatedhto
electrochemical measurements of the cells.

Figure 1 shows the chromatogram of an aged standard
electrolyte (1M LiPEk in EC.EMC (3:7) + 2% VC)
obtained out of a NMC/Graphite pouch cell. Beside t
main components several decomposition productsdcoul
be separated and identified. Especially low boiling

components can be detected even in very low
concentration.
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Figure 1. Chromatogram of an aged electrolyte (1INFR;
in EC:EMC (3:7) + 2% VC) using headspace injection
To investigate the relationship between cell agamgl
electrolyte  decomposition, cells with different

electrochemical behaviour have been analysed.
Figure 2 shows the capacity and efficiency curviesvo
NMC/Graphite cells, built under same conditions and

cycled for the same time. The higher capacity fgdh
cell B is linked to higher electrolyte decompositio
shown by the GC analysis (Figure 3).
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Figure 2: Discharge capacity and efficiency of two

NMC/Graphite pouch cells, both cycled for 700 h.
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Figure3: Certain decomposition products measured in
aged electrolyte extracted from 2 similar cells

Furthermore electrolytes containing different salve
species and additives were aged in similar celld an
subsequently analysed.

In addition the electrode materials have been dar@n

the anode side graphite was replaced by titanateh®
cathode side NMC was replaced by LFP. Furthermore
first test with high voltage spinel were carried.ou
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