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Surface modification of LiNi, ;Co, »Mn, ,O, coated with TiO,
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Abstract: In order to further improve the performance of LiNi, s Co, ; Mn, , O, bare, the effects of heat
treatment temperature and holding time on the physical and electrical properties of bare are studied by a
simple dry coating method. X-ray diffraction (XRD) and scanning electron microscopy (SEM) tests show
that there are obvious coating substance on the surface of the material, but no new phase is formed. When
heat treatment temperature is 500 °C and holding time is 12 h, the discharge capacity of sample tested with
coin cell is 181.2 mA + h/g at 0.1C over 3.0 — 4.3 V, which is 2.6 mA +« h/g higher than that of
uncoated, and its capacity retention increases from 95% to 97.2% after 80 cycles at 1C and 45 °C over
3.0—4. 4 V. The coating material consumes the residual alkali of the bare surface, alleviates the chemical
erosion of the electrolyte. The cycle life and storage performance of the material are improved. Full cell test
shows that the swelling rate decreases from 8.3% to 4.5%, and the capacity retention and capacity
recovery increases from 89.1% and 90.2% to 98.3% and 99.1% ., respectively.
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Fig. 1 SEM images of the coating material samples obtained at different heat treatment temperatures
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Table 1 Physical and chemical indexes of the materials before and after coating and at different heat treatment temperatures

A BRI/ °C Dio/pm Dso/pm Digo/pm BET/(m? « g~ 1) Li,COs/ % LiOH/ %
w=|D 4.4 11.1 24.7 0.220 0.356 9 0.164 2
300 4.1 10. 8 24.6 0. 446 0.381 0 0.1215
400 4.1 10. 8 24.6 0. 356 0.322 0 0.127 0
500 4.1 10.7 24.5 0. 344 0.293 1 0.1210
600 4.7 10. 8 24. 6 0.333 0.279 0 0.118 0
700 4.3 10. 6 25.0 0. 309 0.231 4 0.120 6
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Fig. 2 XRD patterns of the coating material samples
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Table 2 Lattice parameters of the samples treated at different temperatures

Hah B IR/ C a/A /A c/a v/As Toos/ Thos
300 2.867 6 14.217 7 4.958 0 101. 25 1.372 9
400 2.868 1 14. 219 3 4.957 8 101. 30 1. 368 0
500 2.868 1 14.219 2 4.957 7 101. 30 1.401 5
600 2.867 9 14.218 7 4.957 9 101. 28 1.363 7

700 2.867 8 14. 218 1 4.957 8 101. 27 1.3911
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Fig. 3 [Initial charge-discharge curves of samples treated

at different temperatures
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Fig. 4 The rate images of samples treated at different

temperatures
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Fig. 5 Cycle performance of coated samples at 4.4 V, 45 °C

under different heat treatment temperatures
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Table 3 Physical and chemical properties of the samples treated at different temperatures

BET/ . . 0.1C sEH/ 0. 1C JiH / IR
WEfE/h D D; D Li,COs/%  LiOH/Y
AR TR ] / m/,um o/,um mo/pm (m? + g 12 3/ 7% 1 /% (mA+heg (mA+heg ! ENY:
1 7 T RE 1.4 11.1 24,7 0. 220 0.306 9 0.144 2 200. 9 178. 6 88.9
10 1.0 10.5 24. 3 0.351 0.300 8 0.123 0 202.0 179. 6 88.9
12 4.1 10.7 24.5 0. 344 0.293 1 0.121 0 201. 7 180. 1 89. 3
14 4.3 10.8 24,7 0. 340 0.289 6 0.120 5 201. 6 178.7 88. 6
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Fig. 6 Effect of heat treatment holding time on 4.4 V, 45 “C cycle performance of materials
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Table 4 Comparison of storage performance indexes
between uncoated materials and coated materials

under optimum conditions
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