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Abstract

Here we present a multi-scale model for batteries based on physico-chemical properties. LiFePO, (LFP) as cathode
material offers high power characteristics and thermal stability. The two-phase behavior of LFP is described using
elementary kinetics based on the domino-cascade model proposed by Delmas et. al. [1]. Due to the importance of heat
transport and safety issues an application to thermal runaway is shown using global kinetics.
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Discharge curves show good EIS (electrochemical impedance are conducted mﬁg‘; stf)ccessf:lly
agreement with experiment at 293 spectroscopy): phase-transfer an compared [ ¢ observed at di
K in different C-rates. For higher C- process dominates at low with a result by —ooo.L:: EXt(;emle COrr]\ ition
rates (2C, 4.6C, 10C) the active frequencies. Diffusion within bulk Spotnitz et al. 3] [ ooce & un e][ ow é{it.
surface-area of the interface has to phase is not a limiting factor. (Fig. 3and Fig. 4). ] trags:r Coel icient
be adjusted to higher values to reach Deviation at boundary values of W s e andtherma
full capacity. (Fig. 1) SOC is due to thermodynamics. conductivity

(Fig. 2) (Fig. 5).
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Conclusion

7 Good agreement with experiments in discharge = Conducted first thermal runaway simulation

curves = Simulated a DSC curve of SEI decomposition and

7 Impedance spectra shows good agreement for successfully reproduce curve by Spotnitz et al.
wide range of SOC
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