
Types of lithium battery overcharge
protection agents

How effective are overcharge additives for lithium-ion batteries?

Compared to external protection devices (such as BMS,OSD,CID),the internal protection of overcharge

additives are more effective. A complex polymer with aromatic functional groups,epoxy or propionate,will

become a hot spot in the research of overcharge additives for lithium-ion batteries.

 

Can biphenyls be used as overcharge protection additives for lithium-ion batteries?

As early as 1998,Mao and others pointed out that biphenyls can be usedas overcharge protection additives for

lithium-ion batteries . As the battery was overcharged to 4.70 V,the biphenyls underwent an

electropolymerization reaction,and the internal resistance of the battery increased.

 

Is epoxy a good overcharge additive for lithium-ion batteries?

A complex polymer with aromatic functional groups, epoxy or propionate, will become a hot spot in the

research of overcharge additives for lithium-ion batteries. This review is expected to offer effective overcharge

safety strategies and promote the development of lithium-ion battery with high-energy density.

 

How to protect a battery from overcharge?

The factors of battery material,charging pattern,and battery structure design on the overcharge effect are also

summarized. To some extent,using external protection devices(such as BMS,OSD,CID) can improve

overcharging security. But the internal protection of overcharge additives is more effective.

 

How to protect overcharge additives?

To some extent,using external protection devices (such as BMS,OSD,CID) can improve overcharging

security. But the internal protectionof overcharge additives is more effective. The polymerization potentials

(4.2-5.5 V) of electropolymerization additives are higher and more practical than redox additives.

 

What happens when a lithium ion battery overcharges?

During a lithium-ion battery overcharge,its cathode (anode) is over-delithiumed (overlithiumed),and a series

of side reactions generate [8,9]. Those side reactions produce some heat and gas,resulting in the oxidationof

the electrolyte or cathode materials,and thermal runaway occurs .

Aromatic compounds such as biphenyl (BP), cyclohexylbenzene (CHB), and partially hydrogenated

m-terphenyl (H-mTP) are used in commercial lithium-ion cells as a non-redox shuttle type overcharge

protection agent, where they are electrochemically polymerized to form passivative films on the positive

electrode under overcharge ...

The battery protection circuit disconnects the battery from the load when a critical condition is observed, such

as short circuit, undercharge, overcharge or overheating. Additionally, the battery protection circuit manages
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current rushing into and out of the battery, such as during pre-charge or hotswap turn on.

Rechargeable lithium-ion batteries suitable for the mass consumer market require robust safety and tolerance

to repeated overdischarge and overcharge to avoid costly charge control circuitry and to...

Self-actuating overcharge protection mechanisms reported so far can be classified into three categories based

on their working mechanisms in LIBs: potential sensitive polymerizable monomer additives, redox shuttles,

and potential-sensitive separators, among which the first category can only provide irreversible overcharge

protection, while the ...

Key factors for battery overcharge safety, such as cathode materials, electrolyte safety, and charging current

are concluded in this review. Compared to external protection devices (such as BMS, OSD, CID), the internal

protection of ...

Here we extend the full-order Newman model of a lithium-ion battery cell by adding a description of the novel

type of overcharge protection layer. The model was used to simulate Constant Current, Constant Voltage, and

Constant Power charging modes as well as thermal effects and was implemented in Multiphysics (MP)

software (COMSOL ...

Aromatic compounds such as biphenyl (BP), cyclohexylbenzene (CHB), and partially hydrogenated

m-terphenyl (H-mTP) are used in commercial lithium-ion cells as a non ...

Overcharge in lithium-ion batteries (LIBs) can be mitigated using electron-donating small molecules with

oxidation potentials just above the end-of-charge potential of the ...

Redox shuttle additives are used to protect Li-ion batteries from overcharge. Increased operating voltage

requires striking a balance between a high redox potential and ...

Here we extend the full-order Newman model of a lithium-ion battery cell by adding a description of the novel

type of overcharge protection layer. The model was used to ...

Overcharge in lithium-ion batteries (LIBs) can be mitigated using electron-donating small molecules with

oxidation potentials just above the end-of-charge potential of the electrochemical cell. These additives

function by oxidizing at the cathode/electrolyte interface, forming radical cations, and are then r 2021 Focus

and Perspective articles

Rechargeable lithium-ion batteries suitable for the mass consumer market require robust safety and tolerance

to repeated overdischarge and overcharge to avoid costly charge ...
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Key factors for battery overcharge safety, such as cathode materials, electrolyte safety, and charging current

are concluded in this review. Compared to external ...

For example, xylene is selected as the overcharge protection agent for lithium-ion batteries, and the

overcharge curve, cyclic voltammetry behavior, and SEM observations ...
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