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Graphene oxide-coated LiNi, ,Co, Mn, O, composite

cathode materials and their properties
DONG En-hua'?, JI Hong-wen"”, LIU Bing-guo'”*, YU Wen-chao'”
(1. Faculty of Metallurgy and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. Key Laboratory of Unconventional Metallurgy, Ministry of Education, Kunming University of Science and
Technology, Kunming 650093, China)

Abstract: In order to improve the electrochemical properties of LiNi,,; Co,,; Mn,,; O, cathode materials, such
cathode materials were coated with graphene oxide, and the effects of the amount of graphene oxide coating on the
structural morphology and electrochemical properties of LiNi, ,;Co,,;Mn, 0, cathode materials were studied through
thermogravimetric analysis, SEM analysis, initial material charge — discharge curve, cycle property curve and rate
property curve. The results showed that when the additive amount of graphene oxide was 8% , under the voltage
platform of 2. 75 —4.3 V at the rate of 0. 2C, the initial discharge capacity reached 165. 37 mAh/g and the capacity
retention ratio reached 96. 50% after 30 cycles, while the capacity retention ratios at the rates of 0. 5C and 1C were
95.2% and 92.89% respectively after 30 cycles. In addition, these materials have great cycle property and
favorable rate property under different current densities.

Key words: microwave; graphene oxide; cathode materials; initial discharge capacity; cycle property; capacity
retention ratio; rate property
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Determination of silicon, phosphorus and titanium in ferroniobium by alkali

fusion-inductively coupled plasma atomic emission spectrometry ( ICP-AES)
MA Xiao-hui, XIAN Yun, CUI Bo-cheng
(Shenyang Research Insititute of Nonferrous Metals CO. , LTD. , Shenyang 110141, China)
Abstract: Ferroniobium was prepared through aluminothermal reduction smelting with niobium concentrate as the
raw material , and impurity elements in ferroniobium, including silicon, phosphorus and titanium, were determined
simultaneously with samples for alkali fusion through ICP-AES. Moreover, the selection of instrument parameters
and spectral lines of the determined elements was discussed. The determination results were compared with those
obtained by wet-chemical method under the selected determination conditions. The elements in samples were
determined repeatedly. The detection limit, accuracy and standard recovery rate of this method were examined. In
addition, the relative standard deviation of this method was less than 2% , and the recovery rate was 98% —100% .
Appropriate sample pretreatment methods and instrumental analysis conditions are adopted for this method, realizing
the efficient, rapid and accurate determination of silicon, phosphorus and titanium in ferroniobium.

Key words: ICP-AES; ferroniobium; alkali fusion; aluminothermal reduction; standard recovery rate; accuracy



