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PROBLEM STATEMENT

INMC 811 is a next-generation cathode material for electric vehicle batteries. It offers
high capacity, high voltage and low cost. But it fades quickly. Its surface reacts with

the electrolyte, and its structure breaks down when it is charged to high voltage. To
protect the cell, manufacturers limit the upper voltage, which lowers energy density.
Alumina coatings give a stable surface but sacrifice capacity. Zirconium doping mainly
improves structural stability. There is a need for one approach that delivers both.

SOLUTION

Researchers at Missouri University of Science and Technology developed a

two step process to treat NMCg; particles. Atomic layer deposition (ALD) first
places a thin zirconium oxide film on the particles. Annealing then moves
zirconium into the surface of the material as a dopant. A second ALD step adds
four cycles of alumina, about 0.5 nm thick. Zirconium supports the structure
and eases the lattice collapse that happens at high voltage. Alumina gives a
stable surface. The two together solve problems that neither can solve alone.

VALUE PROPOSITION

After 200 cycles between 2.5 and 4.5 V at 0.5C, half cells with the treated cathode
kept 85.9% of an initial 208 mAh/g. Pristine NMCg; kept 51.1%. Zirconium

alone kept 75.3% and alumina alone kept 79.2%. The alumina layer did not
raise the internal resistance of the cell. The alumina step is easy to run and
relatively cheap. The same strategy can be applied to other films to help lithium
ion batteries reach higher voltage, higher energy density and longer life.
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