
Lithium ion battery degradation
mechanisms

To enable wider market penetration of Li-ion batteries, detailed understanding of the degradation mechanisms

is required. A typical Li-ion battery comprised of an active material, binder, separator, current collector, and

electrolyte, and the interaction between these components plays a critical role in successful operation of such

batteries.

The rapid growth in the use of lithium-ion (Li-ion) batteries across various applications, from portable

electronics to large scale stationary battery energy storage systems (BESS),...

Battery degradation in the cathode of lithium-ion batteries involves mechanisms such as transition metal

dissolution, formation of surface layer film, stress, and particle cracking. These processes contribute to

capacity loss, reduced cycling stability, decreased energy density, and decreased battery performance over

time.

The expansion of lithium-ion batteries from consumer electronics to larger-scale transport and energy storage

applications has made understanding the many mechanisms responsible for battery degradation increasingly

important.

The conventional approach to battery forecasting relies on modelling microscopic degradation mechanisms,

such as the growth of the solid-electrolyte interphase 5, 6, lithium plating 7, 8...

Lithium-Ion Batteries (LIBs) usually present several degradation processes, which include their complex

Solid-Electrolyte Interphase (SEI) formation process, which can result in mechanical, thermal, and chemical

failures. The SEI layer is ...

Lithium-ion batteries composed of Ni-rich layered cathodes and graphite anodes (or Li-metal anodes) are

suitable to meet the energy requirements of the next generation of rechargeable batteries. However, the

instability of Ni-rich cathodes poses serious challenges to large-scale commercialization.

The aging mechanisms of Nickel-Manganese-Cobalt-Oxide (NMC)/Graphite lithium-ion batteries are divided

into stages from the beginning-of-life (BOL) to the end-of-life (EOL) of the battery. The corresponding

changes in the battery performance across these stages have been analyzed, and a digital twin model is

established to quantify ...

This study systematically reviews and analyzes recent advancements in the aging mechanisms, health

prediction, and management strategies of lithium-ion batteries, crucial for the burgeoning energy storage

sector.
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Generally, degradation mechanisms of lithium-ion batteries can be mainly divided into 3 modes: conductivity

loss (CL), loss of active material (LAM) and loss of lithium inventory (LLI). Fig. 4 shows the decoupling

analysis of five degradation modes: LLI, LAM of cathode (LAM_Ca), LAM of anode (LAM_An), CL of

cathode (CL_Ca) and CL of anode (CL_An).
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