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Lithium-Ion Batteries:  The Good, Bad and Ugly

       You may know lithium-ion batteries from your cellular phone and laptop computer applications.  Experts say these applications will continue to drive large sales gains, but technical limitations may make new applications elusive for the rechargeable batteries.

Chemistry is the key to lithium-ion batteries.  Lithium-ion batteries work using simple reversible electrochemical reactions. While the battery is charging, positive lithium ions from a lithium metal oxide cathode--usually lithium cobalt oxide--migrate though a barrier to a graphite anode. While the battery is being discharged, the ions flow back to the cathode.

Though much of its technology was developed in the U.S., the lithium-ion battery industry's center of mass quickly crossed the Pacific to Japan. Major battery makers include Sony, Panasonic, Sanyo, and Toshiba.
The electrolyes in lithium-ion batteries serve as an example of why suppliers need specialized chemistry expertise. The major electrolyte in use is LiPF6. To make this, producers must handle hydrofluoric acid. FMC used to produce electrolytes but withdrew because of environmental concerns. 

Another concern with Lithium –ion batteries, is the exothermic reactions they produce can escalate in high temperatures, causing a positive-feedback effect called "thermal runaway." Because lithium batteries use an organic solvent with a relatively low flash point, thermal runaway is a serious safety concern in larger applications. To help fit this safety problem, a new lithium battery chemistry based on iron phosphate instead of cobalt oxide is being developed.  .

"A lot of smart electrochemists have recognized for a long time that iron phosphate or other phosphate/transition-metal combinations would make great lithium batteries on paper, but they have been unable to synthesize the material," Lamoreux says. Phosphate/transition-metal chemistry, he claims, has none of the thermal stability concerns of cobalt oxide and may lead to more applications of the battery technology.
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