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This paper proposes a novel model for lithium-ion battery aging quantitative analysis considering side
reactions. The model is integrated with the transfer function type derived from a pseudo two-dimensional
(P2D) model. The capacity fade, solid electrolyte interphase (SEI) growth and deposited layer growth
led by the side reactions are selected as degradation representatives. The quantitative relationship
between the Li ion concentration and fore-mentioned degradation parameters is established using some
mathematical methods e.g., the Laplace transform and the Pade approximation, etc. to somehow indicate
the battery aging mechanism. To observe the battery aging, scanning electron microscopy (SEM) and
transmission electron microscopy (TEM) were employed to quantify the deposited layer and SEI
thickness, respectively. The simulated and experimental results verified the correctness and validity of
the proposed model.
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