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Preparation and electrochemical properties of
lithium nickel manganese oxide cathode materials coating with
lithium ion conductor
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Abstract: LiNiysMn; 50, (LNMO) cathode materials coated with lithium ion conductor Li; 3Aly3Ti; 7(POy4); (LATP),
namely LNMO@LATP cathode, was prepared by in situ coating method. X-ray diffraction(XRD),scanning electron
microscopy (SEM), transmission electron microscopy (TEM) and electrochemical measurements were used to evaluate
the properties of the cathodes. The results show that the coating of LATP does not change the structure of LNMO, and the
LATP is attached tightly on the surface of LNMO in amorphous form. The coating layer of LATP is about 5 nm. Due to
the dual roles of protecting the surface of LNMO and improving of lithium ion conductivity of LATP, LNMO@LATP
cathode can reduce the side reaction between the electrolyte and LNMO, decrease the electrochemical polarization and
provide more lithium ion diffusion channels in cycling, which leads to that LNMO@LATP cathode exhibits more
enhanced cycling performance and better rate capability than the uncoated LNMO, especially at high temperature. The
initial discharge capacities of LNMO@LATP and LNMO are 141.5 and 142.6 mA-h/g, respectively, 99.2% and 98.0% of

their initial discharge capacity can be kept up after cycling at 0.2C for 80 times at room temperature. Under the discharge
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conditions of cycling at 10C for 80 times, the initial discharge capacities of LNMO@LATP and LNMO are 93.5 and 70.6
mA-h/g with a capacity retention rate of 66.1% and 49.5%, respectively. When cycled at 55 C for 80 times, the capacity
retention rates of LNMO@LATP and LNMO are 95.5% and 79.2% at 0.2C rate, and 88.0% and 51.0% ar 10.0C rate,

respectively.

Key words: LiNiysMn, sO4; Li; 3Al53Ti; 7(POy)s; high voltage cathode; surface coating; electrochemical property
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Fig. 3 SEM images of LNMO (a) and LNMO@LATP (b) and TEM images of LNMO (c) and LNMO@LATP (d)
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Table 1 Cycling performances of LNMO and LNMO@LATP

at various current rates and 55 C

Specific capacity/ Capacity
Current O
Sample (mA-h-g ) retention
rate/C
lcycle 80cycles  rate/%
0.2 141.8 112.3 79.2
0.5 138.8 107.1 77.2
LNMO 1.0 108.7 79.8 73.4
5.0 81.9 51.6 63.0
10.0 47.8 24.4 51.0
0.2 141.1 134.7 95.5
0.5 134.6 127.9 95.0
LNMO@LATP 1.0 119.3 113.1 94.8
5.0 101.2 91.9 90.8
10.0 84.3 74.2 88.0

M 79.2%F1 95.5% N [4%] 51.0%1 88.0%. 7E 5.0C Al
10.0C JiHL I, LNMO £ 80 IRAGH i [ 75 AR RF R 4%
WA 63.0% F151.0% , 1fi 76 [A FE 4% MR
LNMO@LATP 4 80 {KAEH i i) A R4 27300 0
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J&, W LNMO HILBR F) HLR T Nis M [R5
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fif U NIy Mn B AR RN, 20000k 1.1
4.7 mg/L. BHA I REKC, 126 PR H AR Y H it
T Niv Mn 8 A8, &R 4 )5,

Fz 2 ANFBMAE 55 CRrist g I iR il 4 S e
1) Ni f1 Mn & =
Table 2 Ni and Mn contents of different cathodes after

soaked in new electrolyte for 4 weeks at 55 'C

Metal content after Metal content after

Sample 1 week/(mg-L ™" 4 weeks/(mg-L™")
Ni Mn Ni Mn
LNMO 2.9 14.8 1.1 4.7
LNMO@LATP  35.7 70.9 17.8 453

LNMO@LATP [ HLff T H Niv Mn 15 &5 51 0
17.8 F11 45.3 mg/L, M ¥29 LNMO [ HLfif R Ni
Mn ()& 5k 5 35.7 F1 70.9 mg/L. S286 45 B 754>
UiH: LATP A/ T LNMO HidtE4 8 Ni Al
Mn [H#E R, LATP &E] TG AR R Ik
D LS A AR PR R A

3 g

1) LATP PUJG € A% 8 7 LNMO £, %
A LNMO 45k, 8 EERZ)0 5 nm.

2) LATP QW& R HAXNEAEH: —Jrim, 1R
LNMO & ORI 2, el AR L 5 i fidt o i)
il S, ARG FEARAGAE F 5 55— 71, BT LATP
R R A, RO N T B B A R T
) EEL A A% A I (R EOE 3 . WU EE VR H 1 A7 AE S 3
LNMO@LATP Lt LNMO HA7 5 R e (A B4 1 RE A 5E
UFI R e, SO B

3) =i N 0.2C L H K, LNMO@LATP A
LNMO ¥ 5 8 L2 5530l 8 141.5 H1 142.6 mA-h/g,
2 80 KIE G, “EBERFFRSNIET] 99.2%F
98.0%. ML 10.0C JXHLE, LNMO@LATP FI LNMO
(8 BOE 254 0 93.5 F170.6 mA-h/g, 45 80 X
TEIRJG, AR RREER T NIAE] 66.1%H1 49.5%.
MIEFR R R #) 55 “CIF, LNMO@ LATP Fil LNMO
fE 0.2C T 80 KJa, AELREFHRIIHN 95.5%H
79.2%; £ 10.0C JBORAEH 80 UG, A EARFFR 7
1 88.0%F1 51.0%.
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