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Atmospheric Degradation Behavior Analysis
of Nickel-Based Cathode Materials for Lithium-Ion Batteries
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Abstract:

The atmospheric degradation behavior of nickel based cathode materials for Li ion batteries has been analyzed.
Thermogravimetric-mass spectrometry (TG-MS) revealed that air exposed cathode materials were adsorbed by water
and carbon dioxide molecules and that these molecules formed several lithium compounds with lithium ions eluted
from the cathode materials. Fluorescence yield (FY) and total electron yield (TEY) Al K edge X-ray absorption near
edge structure (XANES) suggested that air exposure changed the surface of the cathode materials to cubic
arrangement. It is concluded that the battery swelling and the charge/discharge capacity reduction are caused by

lithium compounds formed on the air exposed cathode surface and the structural change of the cathode surface itself.
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Fig.1 Discharge capacity and weight increase ratio of Li (Ni,
Co, Al, M) O2(M: Na, Sr, Ba, -©) (NCA) as a function of
air-exposure time
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Fig. 2 Amount of gas emission from Li (Ni, Co, Al, M) O2(M: Na,
Sr, Ba, ) INCA) as a function of air exposure time
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Fig.3 Crystal structure of Li (Ni, Co, Al, M) O2(M: Na, Sr,
Ba, ) (NCA)
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Fig. 6 Comparison of air-exposure test results of standard ()
and improved (@) nickel based cathode materials
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