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Fig. 1 Characterization of cathode material LiCoO,. (a)
Scanning electron microscope of LiCoO, particle, (b) Size
distribution of LiCoO, particle, (c) electronic diffraction
spectrum (EDS),(d) XRD and standard pattern of LiCoO,.
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Fig. 2 The thermal stability of Li,CoO, at 4.2V. (a) TG-MS

curve, (b) XRD pattern of before and after heat treatment.
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Fig. 3 The thermal stability of Li,CoO, at different charging

end-off voltage. (a) TG-MS curve, (b) The amount of O,

released for theoretical and experimental.
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Fig.4 XRD pattern at different charging end-oft voltage.
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Table 1 the relationship between the charging end-off voltage
of full cell and x in Li,CoO,
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Fig. 5 thermal stability of Li,CoO, with electrolyte. (a) TG-MS
result of Li,CoO, with electrolyte at 4.2 V, (b) The weight loss
with and without electrolyte at different charging end-off

voltage.
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Fig. 6 Thermal stability of NMC(811) and NMC(111) cathode
material at different temperature. (a)TG curve at 4.2 V. (b)

Amount of oxygen released at different charging voltages.
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Fig.7 Thermal stability of hot box based on the batteries
assembled 4.2 V-NMC(811) and 4.4 V-NMC(111) cathode

material.
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Design of High-safety and High-energy Density Lithium Ion Battery: High Voltage Layered Cathode

Materials
CHEN Xiao-bo'*, CHEN Shi-long?, LIN Yong-shou?, WU Kai?, LU Shi-gang'~
(1. National Automotive Cell Innovation Center, GRINM Group Corp., Ltd. (GRINM), No.2 Xinjiekou Wai Street, Beijing,
100088, PR China
2. Contemporary Amperex Technology Co., Ltd., No.2 Xingang Road, Ningde, Fujian, 352100, PR China
3. General Research Institute for Nonferrous Metals, Beijing 100088, PR China)

Abstract: The thermogravimetry-mass spectrometry (TG-MS) technique was used to analyze the thermal stability of
cathode materials, including the thermal decomposition, the reaction thermal characteristics with the electrolyte, and the
effects of different states of charge and electrolyte. For the lithium cobaltate cathode material, the reason of the O,
increase in was systematically explored. It was found that the layered structure of the cathode materials was broken with
the cut-off voltage increasing, resulting in the thermal stability decreasing, and even the thermal decomposition to release
more oxygen with the increase of the amount of delithiation. Further, the paper combines the needs to develop high
energy and high safety of the electric vehicle industry. Therefore, comparing the thermal stability of the cathode material
and the full battery based on the 4.4 V LiNij33Mng33C00330; (4.4 V-NMC111) and 4.2 V LiNiggMng;Coq 0, (4.2
V-NMCS811). It was demonstrated that despite the similar energy density of 4.4 V-NMC111 and 4.2 V-NMC811, the 4.4
V-NMCI111 has better high temperature resistance performance, which would provide a new idea for the development of
high safety and energy density battery.
Key words: Lithium ion Battery; Cathode materials; High voltage; Thermal stability; Thermogravimetry-mass spectrometry

technique
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