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Redox Shuttle Additives

Additives could help make batteries safer, more economical.

The Invention

A series of novel redox shuttle additives for lithium ion batteries for the purpose of overcharge protection and increased
battery safety.

The additives not only can provide excellent overcharge protection in lithium-ion batteries but are also compatible with
conventional carbonate-based electrolytes. These novel shuttle additives also provide improved solubility in carbonate
based electrolyte.

As the demand for hybrid and electric vehicles continues to grow, so does the demand for lithium-ion batteries that are
safer, more powerful, and less expensive. These Argonne additives will help meet that demand.
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Applications and Industries

Electrodes used in batteries for

» Electric and plug-in hybrid electric vehicles;
» Portable electronic devices;

» Medical devices; and
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» Space, aeronautical, and defense-related devices.

Separator

Figure 1. Charge Transfer Mechanism for Li-ion Battery Overcharge Protection
— The boron and fluorine additive is in the electrolyte. When the battery is
overcharged, the redox shuttle will be oxidized by losing an electron to the
positive electrode. The radical cation formed will then diffuse back to the
negative electrode, causing the cation to obtain an electron and be reduced. The
net reaction is to shuttle electrons from the positive electrode to the negative
electrode without causing chemical damage to the battery.



Redox Shuttle Additives

Developmental Stage

The various redox shuttle technologies are at several stages of development.

Availability

The various redox shuttle technologies are at several stages of availability.
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