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Abstract — Electrochemical characterization and thermal stability were investigated for MgF, coated LiNij4Coy ,5Alj 5O,
cathode. The ratio of MgF, was controlled by 0.5, 1, 3 wt%. Cyclic voltammetry, charge-discharge profiles, rate capability,
cycle life were measured for electrochemical properties. DSC analysis was measured for thermal stability. The first discharge
capacities of MgF, coated LiNi, 4Co, ;5Al) (5O, were decreased at 0.1C-rate compared to pristine LiNij ¢Coy ;5Al( 45O,-
But the rate capability and cycle life of MgF, coated LiNi, 3Co, 5Al, (5O, were improved at 2C-rate. In DSC analysis
result, the exothermic temperature of MgF, coated LiNi; 4Co, ;sAl) (sO, was increased and peak height was decreased.
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Fig. 1. XRD patterns of pristine, 0.5, 1, 3 wt% MgF, coated LiNi g
Coy 15Aly,950;-
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Fig. 2. FE-SEM images of (a) pristine, (b) 0.5, (¢) 1, (d) 3 wt% MgF, coated LiNij 3Co, ;5Al, 5O, (*x30000).
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Fig. 3. TEM images of (a) pristine, (b) 0.5, (¢) 1, (d) 3 wt% MgF,
coated LiNijgCo, ;5Alj450;.
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Fig. 4. Cyclic voltammograms of pristine and 0.5 wt% MgF, coated
LiNig gCoq,15Alp 050,
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Fig. 5. First charge-discharge curves of pristine, 0.5, 1, 3 wt% MgF,
coated LiNij ¢Co, ;5Al, (50, at 0.1 C-rate.
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Fig. 6. Rate capabilities of pristine, 0.5, 1, 3 wt% MgF, coated LiNi,g
Co, 15Al) 450, at various C-rate.
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C-rate ©]5- THA] 0.1 C-rate®™ 57g310] 2385 S48 A=<
Z* LiNiy4Coy15Ak0s0,2) -9 94.5%= AL, 0.5, 1 wi% MgF,
2 T8 H LiNijgCop15Aly050,2] 745 212} 974, 97.5%2 A4 T8-S
&3¢ 27 ol e SRES vehdisich

Fig. 7:& 575~ LiNigCop 1Al 50,2+ MgF, ST LiNiygCoy 15Al 650,
o] FHEAS S5 §5ke] 3~4.3 V R EelA] 0.5 Crate® 50
AtelE-& S Aotk 27] %2 55 LiNiggCoy 15Al) 450,
7} 179 mAh/gEA FRE BARCE 22 6 2 495 YeRIS
T} SHAIE 50 AtolE $-9] 852 112 mAhg O = 68%2] §%2
A8 AT 0.5 wi% MgF,7F 8 %l LiNij gCop 15Al) 50,2
85 271 > 174 mAh/ge| 2111, 50 Abo] & 52 8-> 154
mAh/g® % 885%2] &% 415 LHER©] 557 LiNiggCoy 15Al) 0505

Korean Chem. Eng. Res., Vol. 58, No. 1, February, 2020

- pg7)
200
] 0.5C —=
J(a
180 1ib
160'°
R 140‘(d
5 ]
£ 1204
< ]
£ 100-
> 4
S 80
d ]
8 60
40_' (a) Pristine NCa
11 (b) 0.5wt% MgF2 coated NCA
20 | (c) 1wt% MgF2 coated NCA
{ | (d) 3wt% MgF2 coated NCA
7T T T 7T

0 5 10 15 20 25 30 35 40 45 50
Cycle number

Fig. 7. Cyclic performances of pristine, 0.5, 1, 3 wt% MgF, coated
LiNij Coq 15Al; 5O, at 0.5 C-rate for 50 cycle.
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Fig. 8. DSC profiles of pristine, 0.5, 1, 3 wt% MgF, coated LiNi g
Co, 15Aly 05O, at charged state to 4.3 V.
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