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Fig. 1 Development trend of global and Chinese patent technology for cathode materials of lithium-ion batteries
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Fig. 2 The total amount of patent application of cathode materials for lithium ion batteries
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Fig. 3 Five bureaus flow of lithium ion cathode materials
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Fig. 4 Major applicants for lithium ion battery cathode

materials
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Fig. 5 Main applicants for lithium ion battery cathode

materials
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Fig. 6 Patent application of lithium manganese oxide cathode materials in the world
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Fig. 7 A global share of patent applications for lithium

manganese dioxide cathode materials
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Fig. 8 Top 10 applicants for global applications
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Fig. 9 Lithium manganese oxide patent material patent application top 10 domestic applicants in China
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Fig. 10 Patent application distribution of high-performance lithium manganate for solving technical problems
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Analysis of Key Technology Patents for Lithium Ion Cathode Materials

TIAN Feng
(Qinghai Institute of scientific and Technical Information Co. , Lid. ,Xining, 810008, China)

Abstract ; Cathode material is one of the key materials for manufacturing lithiumion batteries. It occupies more
than 25% of the battery cost. Its performance directly affects the performance of the battery. It occupies a core
position in the lithiumion battery and is also an important factor affecting battery performance and price. At
present, the cathode materials for lithium ion batteries that have been industrialized mainly include lithium co-
baltate, lithium manganate, lithium nickelate, nickel-cobalt-manganese-manganese trihydride, and lithium i-
ron phosphate. This paper analyzes the cathode material of LiMn,O, battery as the object of analysis. At the
same time, it makes a detailed analysis of the trend and layout of the patent application of lithium ion battery
cathode materials and the development of the technology.

Key words : Lithiumion; Cathode material; Patent strength; Patent analysis
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Preparation of MgNiAl-LDHs and Its Application
in Anti-aging of Polypropylene

GUO Fan'** | LIU Zhi-qi *,CHEN Xiao-ying "*, LI Li-juan "* LI Na "’
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources ,
Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences ,Xining ,810008 , China ;
2. Qinghai Engineering and Technology Research Center of Salt Lake Resources Development ,
Xining ,810008 , China ;3. University of Chinese Academy of Sciences , Beijing ,100049 , China )

Abstract : MgNiAl-LDHs had been synthesized by decomposition method. We studied the impact on synthesi-
zing MgNiAl-LDHs at different temperatures and different amounts of urea. The characteristics of the MgNiAl-
LDHs were investigated by X-ray diffraction ( XRD) , fourier transform infrared ( FTIR ) and scanning electron
microscopy (SEM ). We added MgNiAl-LDH into PP to obtain MgNiAl-LDH/PP composites and then texted the
influence of the loading of MgNiAl-LDH on the composites by accelerating aging and measuring the mechanical
properties. The results showed that MgNiAl-LDHs can be synthesized well at the temperature of 100 °C with the
urea /(Mg” " + Ni*" ) molar ratio of 2. 5: 1. The anti-aging dates demonstrated that composites anti-aging had
increased considerably and the tensile strength could remain constant when the loading of the MgNiAl-LDHs
was at 6 wt% under UV light irradiation.

Key words : MgNiAl-LDHs ; Polypropylene ( PP) ; Anti-aging ; Composites



