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Abstract

This experiment adopts the high temperature solid state method through second sintering syn-
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thetic 622 NCM cathode material. Boron coating experiments were carried out on NCM622 cathode
material which is synthesized from NCM622 single crystal precursors, coated boron content using
metaborate. The NCM622 cathode material was mixed and ground with 0.1 wt%, 0.2 wt%, 0.5 wt%,
and 1 wt% metaboric acid, and then sintered at 700°C * 5 h for coating treatment to explore the in-
fluence of different boron content on the properties of NCM622. Test results showed that when
the sintering temperature is 700°C, sintering time 6 hours, and the condition of coated boron
content 0.5%, the process conditions are optimal. Under this condition, the particle size of 622
ternary material is 10.99 pm, the density of vibration is 2.68 g/cm3, the 1C capacity is 166.57
mAh/g, and the retention rate of 60 cycles is 98.48%. At these conditions, the comprehensive
performance of the lithium ion battery prepared by the 622 ternary material is good, achieving
the best coating effect.
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Figure 1. Flow chart of the production process of 622 lithium nickel-cobalt
manganate ternary anode material
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Table 1. Physicochemical properties of LiNi, (Cog,Mn,,0, prepared at different B doping
% 1. FEHIEE 2 THISH LiNijCoo,Mng,0, HIERILIEAE

\ s X i . L , 7 R (um)
A MEERE%)  BEREGN) RESEECC) RSEEE(gom’)
D10 D50 D90 D99.99
B-NCMO01 0.00 6 700 2.60 6.76 9.98 17.12 32.73
B-NCMO02 0.10 6 700 2.63 6.87 10.73 17.63 32.98
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Continued
B-NCMO03 0.20 6 700 2.65 6.96 10.87 17.76 33.62
B-NCM04 0.50 6 700 2.68 7.03 10.99 17.98 33.45
B-NCMO05 1.00 6 700 2.73 7.05 11.47 18.26 33.81
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Figure 2. Relationship between B doping and tap density
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Figure 3. Relationship between B doping and fineness
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Table 2. Electrical properties of LiNig sCog,Mng,0, cathode material obtained by different b doping amounts
% 2. FEIHIEE 2 T #1549 LiNijCoo,Mn,,0, = TTIEARFHRLAGER 14 &E

60 RGN 5
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TEe BE%)  Besbtn BesbERE(C)  1C A R (mAN R ’
Y5 EEH@.{EE( 0) I HB_J'H(}I) I EI{DJIE( ) Uktﬂﬁi( 2) 1c BJZEE?SE(mAh/g) 171'%%4(%)
B-NCMO01 0.00 6 700 167.12 158.35 94.75
B-NCMO02 0.10 6 700 166.96 162.10 97.09
B-NCMO03 0.20 6 700 166.78 163.99 98.33
B-NCM04 0.50 6 700 166.57 164.04 98.48
B-NCMO05 1.00 6 700 165.90 162.13 97.73
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Figure 4. Relationship between B doping and initial capacity of 1.0C
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Figure 5. Relationship between the amount of B doping and the retention rate
of 60 times
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Figure 6. The first charge and discharge curve of material at 3.0~4.4 V
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Figure 7. Modified material at 3.0~4.4 V cyclic performance diagram
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K88 0.0 wt%i i . 0.1 wt%ill &5 0.5 wt%il 8 NCM622 #£HK XRD &, XRD EAE
iR, MEEERIMELEA a-NaFeO, 2R/ T7 S5/ BI4IAH . JEMTI(006)F1(012) XU (018)F1(110)XLIE
AJ DA — U B AN (R0 78 B R B R R P 2RGS0 AR ) J2 R 5 4 R a2
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Figure 8. XRD test diagram of 622 0.0 wt%, 0.1 wt% boron coating and 0.5
wt% boron coating NCM622 material
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Figure 9. SEM images of 0.0 wt%, 0.1 wt% boron coated and 0.5 wt% boron coated NCM622 materials
9.0.0 wt%HMHELE. 0.1 w%MEES 0.5 wt%iiEE NCM622 #1189 SEM
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