Battery gas modeling
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Motivation

Electrolyte systems in LIBs are a significant ageing and safety factor
» Often not fully considered, hardly taken into account in modeling
Electrolyte reacts with::

» Active materials, additives, decomposition products
Leads to gas generation, initial SEI growth thereof,

additional reaction products

Aging

Comparison of calendar aging for
different additives under OCV - and
open circuit conditions: high self-
discharge of MEET cells without |
additives due to PET tape and
corresponding shuttle  mechanism,

lower self-discharge for LiFun cells [1].
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Oxidative decomposition of VC leads to toxic decomposition
products and Initiates further error cascades such as
crosstalk phenomena

=>» not suitable for Li/Mn-rich cathodes at voltages beyond
4,7V [2,3]
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Approach

= Consideration of electrolyte aging processes in modeling over relevant

» Implementation of SEI formation and gas generation

» Thermodynamic modeling of the electrolyte system

= |nvestigation of formation and aging over the lifetime by:

> Electrochemical and thermal cell characterization

» Analysis, modeling of SEI formation and gas generation with respect to the

= Consideration of safety-critical scenarios

Thermodynamic Modeling

Investigation of the melting behavior of LP57 with 1M LIPF,
Determination of the heat capacity of EC and EMC and
consideration in thermodynamic modeling [4].

Melting behavior LP57 mit 1M LiPF,

Heat Flow Rate [mW/mg]

A -116,2 °C

Teu 60 °C Tiig 34 °C

Torist 95 °C %

43,3 J/g

Scan rates

f\

4 )
Influence of electrical

& thermodynamic

\properties (WP 2 + 4) )

Validation
GC-MS (WP 3)
Thermodynamic
Investigation
(WP 4)

Gasses

| ' |
-80 -60
Temperature [°C]

Investigation of the influence of electrolytes
on safety In various abuse scenarios, using

accelerating rate calorimetry (ARC).

Comparison of unaged LiFun cells
with different additives in the HWS
in the ARC. Comparable
onset and maximum temperatures

test

of the cells.
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