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Abstract

Thermodynamic modeling and experiments support the understanding and development of advanced lithium ion battery
materials. Computer calculations of multicomponent systems couple thermodynamic and electrochemical properties of advanced
lithium battery materials. Reversible open circuit voltages of electrochemical cells assembled from new active battery materials
and their maximum theoretical specific energies can be derived. Additionally, calorimetric experiments for adiabatic, isothermal
and isoperibolic conditions, respectively, are used to investigate the thermal behavior of the cells during electrochemical cycling.
From calorimetric data the quantitative information on heat generation, heat dissipation and cell efficiency can be derived. Of
major interest are also lifecycle studies and the related materials property fading. Therefore, the active materials are investigated
before and after experiments by analytical methods of Materials Science and Engineering. Experimentally determined phase
diagrams and thermochemical data are key input data for the development of analytical descriptions for the Gibbs energies of all
active materials system phases. Examples for modeling and experiments will be presented for intercalation- and conversion-type
materials, respectively.
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