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Abstract

Recently, layered manganese-based lithium-rich cathode matierials with a
formula of xLi,MnOs;¢(1-x)LiIMO, (M=Mn, Ni, Co, Cr et al) draw attention of
researchers due to the exceptional high capacity, low cost, thermo stablility and
environmental friendliness. In this work, Li; 14Nig1sMng O, has been synthesized by
a molten salt method. The experiment conditions, such as molten salt, sintering
temperature, amount of molten salt have been carefully investigated. The relationship
of electrochemical performance and material structure has been fully discussed. In
addition, influence of binders on the electrochemical performance of lithium-rich
materials has been explored for the first time.

1. L1y 14Nip 1sMng 6,0, was synthesized by using LiCl, NaCl or KCI as molten salt.
The synthesized materials were characterized by XRD, Raman spectroscropy, SEM,
TEM, ICP-OES, galvanostatic charge-discharge mearment and potentiostatic
intermittent titration (PITT). Lithium-rich material synthesized using KCIl as molten
salt, sintering at 800 °C for 12 hours exhibited discharge capacity of 300 mAh/g at 0.1
C. The rate capability of the synthesized materials increases with the amount of KCl
added. The XRD patterns were refined by PDXL program to get the information of
cation mixing. Lower Li/Ni*" mixing could be obtained by larger amount of KCI.
The coefficient of Li" calculated by PITT measurement was also increased by larger
amount of KCI, indicating a better rate capability.

2. The severe voltage fading of lithium-rich cathode materials caused by phase
transformation limits its commercial application. In order to suppress the voltage
fading, a new aqueous binder was investigated. Compared with conventional PVDF
binder, guar gum could suppress the voltage fading of lithium-rich materials. The
average discharge voltage for electrodes with PVDF binder shifted from 3.45 V to
2.84 V after 200 cycles at 0.5 C, while for the electrodes with guar gum binder the
average discharge voltage shifted from 3.48 V to 3.08 V. The capacity retention at 0.5
Cis 62 % and 95 % for PVDF and guar gum binder, respectively.

Keywords: Lithium-rich cathode materials; Molten salt method; Cation mixing;

Voltage fading; Guar Gum; Binder
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