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Background

Battery Anode
To meet market demand for cost effective, safe and high-performance Lithium-lon batteries (LIB), researchers continue to pursue novel
materials with varied nanostructures. LIB electrodes often consist of conductive additives, binder, current collector and active material. A free
standing electrode incorporates the current collector into the electrode architecture thereby eliminating the need for binders or conductive CATEGORIZED AS

Energy
additives. Replacements for graphitic anode include metals such as Silicon, Tin, other transitional metals and Lithium metal. Silicon, Tin and
Storage/Battery

other transition metal oxides suffer from large volume expansions during charge/discharge causing degradation of the electrode. Nickel Oxide Materials & Chemicals
(NIO) is a promising candidate for anode but endures similar volume expansion limiting its potential. Nanomaterials

Nanotechnology
Current Invention Materials

Transportation

Research team led by Profs. Cengiz and Mihrimah Ozkan, at UCR, have developed a patented and proven, Ni-NIO nanofiber cloth electrode At ’
utomotive

that is synthesized by electrospinning and processed by simple heat treatments which addresses the challenges described above.
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Deep Galvanostatic cycling data at 3C for more than 1000 cycles.
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Scanning electron microscopy image of Ni-NIO fiber after 400 cycles at 3C.

ADVANTAGES

The benefits of their innovation and discovery are:

High capacity and long cycle life.

Fast cycling rates of 3C — very valuable and desired for fast charging of electric vehicles.

Minimal changes in morphology post cycling after 1,500 cycles at 3C rates.

Low temperature processing results in smaller grain sizes which facilitates the formation of a polymer gel-like material which supports
longer cycle life and minimal morphology changes.

The electrodes' Nickel backbone prevents damage caused by mechanical stress due to volume changes.

STATE OF DEVELOPMENT

Lab level prototype built and tested.

The team fabricated 2032 type coin cells to test the performance of the Ni-NIO anodes. The results are impressive with a high capacity of 1108

mAh/gram after 1,500 cycles at a fast cycling rate of 3C and coulombic efficiency greater than 99%.

SUGGESTED USES

Lithium-ion battery anode

Rechargeable energy storage

RELATED MATERIALS

Free-standing Ni-NiO nanofiber cloth anode for high capacity and high rate Li-ion batteries
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