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PR VR R ) % T R RR & 04 TR (EC)/ Bk R A I
Fig /B R — . g (DEC) (L LL A 10:40:50) ¥R A5 ¥ 771
1000 mL, [AlRE¥EFIH I 15.2 g LiPFs (1.0 mol/L)
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i
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18, 32, M4 B TIES.

X SHERATH TR AR AE . AR FH (1)
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VAR SO0 . 78 r it KT A B R RRIR LR, 7
IE WA B R 2R, o L R E A . AR D
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Fig.1 Characterization of cathode material LiCoO,: (a) SEM image; (b) Size distribution; (c) EDS spectrum; (d) XRD patterns
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Fig.2 Thermal stability of Li;CoO, at 4.2 V: (a) TG-MS curve; (b) XRD patterns of before and after heat treatment
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Fig. 5 Thermal stability of Li,CoO, with electrolyte: (a)
TG-MS curves at 4.2 V; (b) Mass loss with and without

electrolyte at different charging end-off voltages
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Fig. 6 Thermal stability of NMC(811) and NMC(111) cathode
material at different temperatures: (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 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®, LU Shi-gang" %, WU Kai’

(1. National Automotive Cell Innovation Center, GRINM Group Co., Ltd., Beijing 100088, China;
2. General Research Institute for Nonferrous Metals, Beijing 100088, China;
3. Contemporary Amperex Technology Co., Ltd., Ningde 352100, 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 why the O,
increased in Li,CoO, was systematically explored. The results show that the layered structure of the cathode materials is
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. Comparing the thermal stability of
the cathode material of the full battery based on the 4.4 V LiNij3;3Mng33C00330, (4.4 V-NMCI111) and 4.2 V
LiNiggMng Coy 0, (4.2 V-NMCS811), it is demonstrated that despite the similar energy density of 4.4 V-NMCI111 and 4.2
V-NMCS811, the 4.4 V-NMC111 has better high temperature resistance performance.
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