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Introduction: We developed a 3-D COMSOL
model of the Ion Intercalation of isotropic
LIFePO, lithium lon battery particles based
on Cahn-Hillard reaction kinetics. The model
exhibited results similar to simple nonlinear
diffusion or voltage plateauing and phase
separation depending on the thermodynamic
conditions as reflected by the enthalpy of Figure 3: lon concentration on the
mixing per site (Q). surface of the particle

Computational Methods: Our model Conclusions: This simple 3-D spherical

rephrases the fourth order Cahn-Hilliard Cahn-Hilllard  Equation model Is an

equation in COMSOL’s standard PDE format improyement of a 1-D In radius_ moo_lgl for
as a system of two fully coupled second- visualization purposes. The major utility of

order partial differential equations in Li+ Our finite element model, though, Is the

concentration and bulk chemical potential €as€ Of Its adaptation to address more
respectively. realistic particle geometry, anisotropy, and

surface wetting. These improvements of

Results: Figure 1 shows single phase our model will provide a robust simulation
behavior for repulsive case Q =-2.0 and of the complex physics needed for
voltage plateauing for 2 < Q > 1. Figure 2 calculations and Interpretation of
shows the sudden voltage changes experimental results. One area that we
associated with phase separation for Q = 2.5 plan to address is the impact of extreme
and Figure 3 depicts the ion concentration on  temperature environments on the physics

the surface of the particle for Q = 2.5. and more practically on the operation of
LIFePO, batteries in extreme conditions.
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