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Electrochemical Performance of Li; ;Mng54C0¢.13Nig.1302 Cathode Materials
Modified by NaH,PO,

CAO Jun, QU Yifan, YANG Zeheng, CHEN Zhangxian, ZHANG Weixin
(School of Chemistry and Chemical Engineering, Hefei University of Technology, Anhui Key Laboratory Controllable Chemistry
Reaction Material Chemical Engineering, Hefei 230009, China)

Abstract: Different amounts of NaH,PO, were used to treat lithium-rich cathode materials. The results show that the material treated
by 4% (in mass fraction) NaH,PO, exhibits an excellent cycle stability with 85.3% of capacity retention after 150 cycles at 0.5 C and
a high Coulombic efficiency. The enhanced electrochemical performance is attributed to the two following aspects. One aspect is that
NaH,PO, pyrolysis produces reducing PH; gas, which reacts with the active oxygen in the surface layer of the lithium-rich cathode
materials to yield oxygen vacancy, thus effectively reducing the irreversible capacity loss in the first charge process. Another is that
NaH,PO, pyrolysis treatment induces Na" doping, which can effectively stabilize the lattice structure and inhibit phase transition, and
accelerate Li" diffusion and reduce the electrochemical impedance. In addition, the formed Na,P,0; coating can protect the electrode
material and reduce the dissolution of the transition metal, thereby improving the cycle stability.
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Table 1 Lattice parameters of the samples

Sample No. a/nm c/nm cla V/nm® T3y L104)
LMO 028379 141811 4.997 0.098 91 1.289
LMO-2 028417 141923 4994 0.099 25 1.341
LMO-4 028402 141938 4997 0.099 16 1.534
LMO-6 028397 141959 4999 0.099 14 1.571

a and c are lattice constants; V' is cell volume; Jgo3) and (104 are intensities
of (003) and (104).
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R, is internal resistance; Ry is conductive resistance; R is charge transfer resistance; CPE is constant phanse argle element; Zy, is Warburg resistance.
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Fig. 6 Alternating current impedance tests for the samples before and after cycles
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Table 2 Diffusion coefficients (D) of Li" for four samples

Dx10"%/(cm*s™")

Sample No.

Before the cycle After 200 cycles
LMO 654 5.52
LMO-2 1492 16.09
LMO-4 1683 26.81
LMO-6 1339 53.79
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(a) LMO before the cycle

(d) LMO-4 after 200 cycles
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Fig. 7 FESEM images of the pristine and the modified
samples before and after cycles
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