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Modification of LiNiy¢Co092Mny >0, Cathode Materials via Boron Element-Doping for
Lithium-ion Batteries

LI Fangkun, LIU Zhenbo, XU Xijun, LIU Jun
(School of Materials Science and Engineering, South China University of Technology, Guangdong Provincial Key Laboratory of
Advanced Energy Storage Materials, Guangzhou 510006, China)

Abstract: Boron (B)-doped LiNiy¢Cog,Mng,0, cathode materials were prepared by oxalate co-precipitation and subsequent heat
treatment. The effects of doping with different boron sources (B,Os;, H3BO; and LiBO,) on the morphology, structure and
electrochemical properties of the materials were investigated. The X-ray diffracation and Rietveld refinement revealed that the B
element was successfully doped into the material lattice. The electrochemical performance characterization showed that the doping
effect of B,O; was the best, with excellent rate performance (the specific discharge capacity was 145.1 mA-h/g at 5 C) and long-term
cycle stability (the capacity retention ratio was 84.5% after 300 cycles at 1 C). The enhanced electrochemical performance is
attributed to the fact that boron doping effectively reduces the surface residual lithium compound, enhances the structural stability of
the material, effectively inhibits the voltage drop and improve the polarization phenomenon, and reduces the charge transfer resistance,
thus inhibiting the capacity decay and achieving excellent electrochemical performance.
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Fig. 5 XRD patterns of NCM samples

F1 KIBRFUSIIEREY Rietveld 512 RS
Table 1 Rietveld refined lattice parameters of undoped and doped cathodes

Sample a/nm c¢/nm c/a ;(2 Ewp/% EyJ% T3y L104) Occupancy of Ni?* on Li-site
NCM 0.286 19 1.41685 4.9507 33 2.1 1.4 1.53 2.39%
BT-NCM 0.286 63 1.42067 4.9565 2.5 1.8 1.4 1.55 2.08%
BA-NCM 0.286 76 142142 4.9568 22 1.7 1.2 1.58 1.70%
LM-NCM 0.286 68 1.42047 4.9549 2.9 2.0 1.3 1.54 2.53%

XZ is square error; Ey, is weighted error; E, is relative error; J(o3)/ /(104 are diffraction intensity ratio of (003) to (104) plane.
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Fig. 8 Electrochemical performances of samples
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First cycle . . Discharge capacity/( mA-h-g™")
S | Capacity retention
ample i i i
p Discharge capamt?l at  Coulombic (1C, 300 cycles)/% 02C 0.5C 10 a0 sC
0.1C/(mA'hg) efficiency/%
NCM 189.5 87.7 57.1 187.7 179.1 171.0 160.8 136.0
BT-NCM 185.5 87.1 84.5 180.7 173.0 165.9 157.9 145.1
BA-NCM 185.5 88.2 74.6 181.3 173.6 164.9 155.9 138.3
LM-NCM 179.3 86.5 77.4 176.5 168.7 161.5 151.6 131.9
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