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During their cycle life, the active electrode material inside
lithium-ion batteries perambulates several stadiums of
transformation and degradation, whereas especialy the
film forming on the anode surface during the first charge
results in electrolyte decomposition, leading to an
increase of gas pressure in the cell’s headspace. The
attempt to create “role assigned electrolytes’ e.g. by
adding small amounts of film forming agents, in addition
to common components like EC or DEC, normally results
in an enhanced trend to gas production, either from the
anodic and / or from the cathodic electrode surface during
cycling.

To provide an industry-near test method for the evaluation
of assembled anode - electrolyte - cathode combinations
in respect of their future use as a commercia product, the
Temperature Controlled Pressure Characterization (TPC)
examination method has been developed. This test
procedure enables the insitu measurement of the gas
pressure and the electrode temperature with high accuracy
and resolution in a temperature stabilized, swagelok based
examination environment (typical temperature fluctuation
+/- 0.1°C, Figure 1). Temperature changes during the
electrochemical experiment, for example caused by
resulting reaction and current heat are the base for a
mathematic temperature compensation, that enhances the
quality of the yielded pressure data.

The cell’s electrode set-up was designed as an amorphous
silicon layer anode on copper carrier, while the cathode
consisted from LiCoO,/ aluminum grid, in combination
with a polypropylene based separator.

Using the fore described test conditions, severa
experiments using an electrolyte containing EC/ DEC
3.7, IM LiPFg with and without an additive amount of
5% wt. vinylene carbonate (VC) have been performed
(e.g. Figure 2). Subsequent, the anode surfaces have been
studied using SEM (Figure 3).
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Figure 1: Swagelok based TPC Pressure Test Cell.
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Figure 2: TPC experiment of EC/DEC 3:7, 1M LiPFg
+5% wt. VC.

Figure 3: Lateral SEM image of anode surface after
10 cyclesin EC/DEC 3:7, 1M LiPFg+5 % wt. VC.



