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Applications edors sich as consumer and light in-
dustrial eledronics, medicd eledronics, power badk-up
and conditioning, motive power, etc., are driving battery
reseach in diverse diredions. This tutorial examines
advanced reseach on materias, battery chemistries,
manufaduring, and applications intended to mee a vari-
ety of operational requirements. Some of the require-
ments include shelf-life, cycle-life, storage-life, high- or
low-temperature operation or storage, high reliability and
safety, and high-power. Often these requirements have
divergent neals for materials and designs. Recent work
and challenges in prominent aqueous and norn-aqueous
chemistries will be discussd.

Some of the spedfic areas discussed:

Eledrolytes for low temperature lithium-ion cdls:
These dedrolytes are not only designed to enhance low
temperature operation, but also to enhance safety and
minimizethe paossihili ty of plating metalli ¢ lithium.

High-temperature stability of lithium-ion cells: This
isa omplex issue with readivity of solvents, salts, anode
and cahode materials as a function of temperature, poten-
tial and state-of-charge.

lonic liquids, also known as molten sdts: lonic lig-
uids have experienced a resurgence of interest as eledro-
Iytes for ambient temperature batteries and capadtors.
This is largely becaise new materials have been found
that are less corrosive than AlCls-based eledrolytes,
which was the focus of work for many yeas. In addition,
these new eledrolytes contain the lithium or sodium ions
necessary to run lithium or sodium cdls[1].

Low-voltage lithium-ion cdls: A reincarnation of the
intercdation chemistry designed to serve lower voltage
applicaions and requiring less expensive dectrolytes be-
cause of the lower voltagesinvolved [2].

Advances in polymer eledrolytes, polymer batteries
and scade-up issues for lithium-ion batteries will also be
discussed.

Developments in other battery chemistries sich as
nickel-metal hydride, nickel-zinc, and lead-add will be
discussed, as will hybridization systems incorporating
batteries.
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