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Are lithium-ion batteries sustainable?

Lithium-ion batteries are integral to modern technologies but the sustainability of long-term battery health is a
significant and persistent challenge. In this perspective Borah and colleagues discuss the integration of physics
and machine learning to support developments in battery performance and safety.

|s physics a disruptive innovation in battery health and safety management?

Our anaysis emphasizes that the integration of physics and machine learning stands as a disruptive
innovationin the development of emerging battery health and safety management technologies. Lithium-ion
batteries are integral to modern technologies but the sustainability of long-term battery health is a significant
and persistent challenge.

What is the future of battery management?

Multi-dimensional information perception and artificial intelligencerepresent novel paradigms in the future
development of battery management. Safety and life are two pivotal pain points facing the development of
current battery technology.

What are lithium ion batteries?

Lithium-ion batteries (LIBs) with layered oxide cathodes have seen widespread success in electric vehicles
(EVs) and large-scale energy storage systems (ESSs) owing to their high energy and cycle stability. Therising
demand for higher-energy LIBs has driven the development of advanced, cost-effective cathode materials with
high energy density.

Are lithium-ion batteries safe?

With the significant and widespread application of lithium-ion batteries, there is a growing demand for
improved performances of lithium-ion batteries. The intricate degradation throughout the whole lifecycle
profoundly impacts the safety, durability, and reliability of lithium-ion batteries.

Do laboratory ageing campaigns elucidate the complex degradation behaviour of lithium-ion batteries?

Nature Energy (2024) Cite this article Laboratory ageing campaigns elucidate the complex degradation
behaviour of most technologies. In lithium-ion batteries,such studies aim to capture realistic ageing
mechanismsto optimize cell chemistries and designs as well as to engineer reliable battery management
systems.

Non-flexible, commercialised Li-ion batteries (LI1Bs) have specific energy densities in the range of ~200-285
Wh kg -1 depending on cell chemistry 2,3,4,5,6,7,8,9,10. Electrodes are basically ...

2 ?772&#0183; Climate change is driving new and more efficient ways of producing and storing energy. In
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particular, batteries demonstrate to be a worthwhile storage system for their high specific ...

Lithium-ion batteries have aided the portable electronics revolution for nearly three decades. They are now
enabling vehicle el ectrification and beginning to enter the utility industry. The....

Characterization tests, which employ specialized excitation signals and analytic theories, are utilized in the
investigation of battery dynamic processes by measuring voltage and current data of lithium-ion batteries.

Characterization tests, which employ specialized excitation signals and analytic theories, are utilized in the
investigation of battery dynamic processes by measuring voltage ...

Lithium is an essential component in lithium-ion batteries which are mainly used in EVs and portable
electronic gadgets. Often known as white gold due to its silvery hue, it is extracted from spodumene and brine
ores. After mining it is processed into:. Lithium carbonate is commonly used in lithium iron phosphate (LFP)
batteries for electric vehicles (EV's) and energy ...

As lithium-ion batteries are the main power source of new energy vehicles, making accurate predictions of
unknown State of Charge (SOC) during vehicle operation for vehicle data monitoring is vital to the
advancement of intelligent new energy vehicles. In this manuscript, an expression tree-based genetic
programming regression model (ETGPR) is...

Li+ transport within a solid electrolyte interphase (SEI) in lithium ion batteries has challenged molecular
dynamics (MD) studies due to limited compositional control of that layer. In recent ...

However, chalenges such as dendritic Li deposits, leading to internal short-circuits, and low Coulombic
efficiency hinder the widespread adoption of lithium-metal ...

2 ?772&#0183; Climate change is driving new and more efficient ways of producing and storing energy. In
particular, batteries demonstrate to be a worthwhile storage system for their high specific power and energy
density. Due to electrochemical processes inside batteries, high temperatures are achieved during fast charge
and discharge. Herein, anovel jet-grid cooling technique, named ...

As lithium-ion batteries are the main power source of new energy vehicles, making accurate predictions of
unknown State of Charge (SOC) during vehicle operation for vehicle data ...

Improving battery health and safety motivates the synergy of a powerful duo: physics and machine learning.
Through seamless integration of these disciplines, the efficacy ...

Non-flexible, commercialised Li-ion batteries (L1Bs) have specific energy densities in the range of ~200-285
Wh kg -1 depending on cell chemistry 2,3,4,5,6,7,8,9,10. ...
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Improving battery health and safety motivates the synergy of a powerful duo: physics and machine learning.
Through seamless integration of these disciplines, the efficacy of mathematical...

However, chalenges such as dendritic Li deposits, leading to internal short-circuits, and low Coulombic
efficiency hinder the widespread adoption of lithium-metal batteries (LMBs). These issues stem from the
morphological instability of Li deposition, influenced by dynamic processes at the electrolytelLi interface.
Understanding the interplay ...

3 ?77?7&#0183; All-solid-state Li-metal battery (ASSLB) chemistry with thin solid-state electrolyte (SSE)
membranes features high energy density and intrinsic safety but suffers from severe dendrite ...
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