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A ZH NiggoCop.osMng,15(0H)y F5 H3AFASES JFsta, & AFHI Fo 110C JAFAZR7]NA 12A3F Az
AT 7 w5 SRestest ks S 1019 Bv2 E93 Fo) 2T/ming & HEZ 71d
@ F 40CNA 5N FAAA ol 24% wRsden, selel 770 ClA 1047 24N
LiNig.gC00.05)Mng.150: F=EE2 0] JA= AU

el
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LiNi(),g()CO(),(){,Ml’l().lsOQ oo]: = % | Ozﬂlﬂ] ?:}X}' 2gj”}‘ —:J:"—]% %%’—l?_]_ NH4F 0.5mol%—§ 20m1 PP ‘?":]_%—Sé *@%‘%‘Oﬂ ‘—’5‘]’8‘ ‘:Erz

Zirconia ball ¥} 100rpm, 12hr Z 7oAl Ew&sla 40094 5 A A sy, BE4E Z3stE AA o 69
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AeE A o 63 5d3 FAS FASHE, 1.0mol%e] NHLFE o]&35te], A o 79 W& E4E XSl
L
-
d 63 T3} FAHS FP5IE, 2.0m0l%Y NHFES o]&3Fe], Al o 8o & BEALE ¥3H3=

gaE A4 o 63 FAR TS FAAE, 4.0m01%0]) NLFE olgetel, A o 9o wE BaZ T
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Aed AA o 63 Y93 ¥AS F=35LE, 10.0m01%2] NLFE o] &3&te], AA] o 100] WE EBEAES E35h=
L
-

e FAss, Bas TP TP ha0 A4 £ L 949 342 M
KR
=

SEST S

# 5
T A
L o 2 X
AA] 6 NHsF 0.5mol%
A o 7 NH/F 1.0mol%
AA] o 8 NH/F 2.0mol%
AA] ¢ 9 NHsF 4.0mol%
AAl € 10 NHsF 10.0mol1%
Hl 3L o 2 2 AA] of 76 M2 F8EL 3W 7 FdFe 45 [ 613 2ol S43UT
Z6
T LiOH (Li2C03 Total Reduction ratio
(ppm) (ppm)
vl o 2 8837.5 2248 .4 11085.9 -
A d 7 7635.8 1418.5 9054.3 -18.3%

il
X
il
Job

= 112 A o 8 UiA] 100 mE FFBEAe] XPS A dlolgeli, = 12 = LiOHS NHFO W&
Q18l7] 918t ZElEelar, w132 LiC0:9F NHFe] uhs AE stels}s] 919 e Zo|,
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o], AA] o 8 A AA] ¢ 10¢] W= FFEdEA A LiFY binding X o] th-&st= ¢k 685eVol A F 1s 3
A7 #EEHE AL AT & rh. B3, B IH o] 2&45, vA9 AVVF TUMSHE AS 9
9
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—
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g
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—
w
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el
BN
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g

LiOHSF NHFe] g AxtE Fstr] 98, LioHet NHLFE 1:19) mol% W&= &3
3FaL 400TColl A 5417 Ft EA el ebar, LiC0:9k NHFe ®ES A#E glstr] 913, LiL0:9F NLFE 119 mol

&2 283k3 400CoA 5A17F S0t dxEdgdy. o] = 12 2 = 133} o], XRD "o]elE 3Fela3it}.
T 12 % & 13elA4 & = d%el, LiOH®F NHFe] whg A¥E 2 LiC0:9F NHFO] whg AnpEo] 22t LiFQl A

off

M i
g

dedom = 11 WA = 13, % [& 6]& Fxstd, B45 x3dete 38 229 F52EE on] Ao A
2 B3 g dXg BAHS T, A7) Z® 2ndd 23E B4 AV FFEEF A6 dxte] 3d 2F dF
7 dhgste] BE 2 Eao IFFES Adsta, old uwel, 5224 dAe 1Y HF gFol gadE A
S glg &

T 14 AA] o 109 W& =& o TEM A2l 2 EDS mapping ©lo]E ApRle|t},

T 145 #ZFshd, AA o 109 e FFEEE Y TEM AFK 2 EDS mapping HlolE S Eelstgt). & 1404
o = 9l%o], FFAEA Qlxte] TH EA7F IEE AL T £ ),

T 156 AA o 100 e SFFEEF ] TEM AHRlo|t},
T 165 =z, AA o 100 uE FFEEF TEM AHRS Folstar, ool [ 713 o], AA] o 8 W
A A o 109 WE AFFEEAY atomichES FelsFATE. [F 7]oA, spectrum 1 LHxl 38 Z47F ¥ 159

(a)~(c)9] spectrum 1 WA 3 A HoA atomichsS: SA3F Ao},

£ 7
T F Ni Co Mn
Atomic % Atomic % Atomic % Atomic %
A o 8 3.86 13.54 1.02 4.37
A 9 4.26 17.06 1.38 5.98
AAl ¢ 10 Spectrum 1 36.93 4.72 0.26 0.81
Spectrum 2 21.28 12.67 0.99 4.37
Spectrum 3 12.47 14.82 1.23 4.81

T 168 B ool AX o 6, AAl of 7, @ B o 20] wE GIFFEAS FIEE ox} HAY FuA E
AL EAHI g Tola, &= 175 B whgo] AA] o 6, AA o 7, L vnl o 20] W2 FIFFEAS ¥}
= oA AAY 9 54E S gzl

T 16 ¥ = 178 FZ3PHE, Ha o 2, AA o 6, AA] o 7o W2 YFHEZHS o] &3] half celld AZ
Shal, cut off 2.7~4.3V, 0.1C, 30C =ZlA, WH &S AL, cut off 2.7~4.3V, 0.5C, 30C =7
oA T AlelE 4o wE WX &S S, 4 HAAde = 16, & 17, 2 ol [% 8]% ).
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# 8
T 0.1C, 1st 1st 0.2C 0.2/ 0.5C 0.5C/ Cycle
Dis—capa Efficiency Capacity 0.1C Capacity 0.1C retention
(mAh/g) (mAh/g) (mAh/g)
vl o 2 214.2 96.7% 209.3 97.7% 201.1 93.9% 94.0%
AA o 6 214.3 97.1% 209.8 97.9% 202.4 94.4% 95.4%
AA o 7 215.2 96.3% 210.6 97.9% 202.4 94.1% 96.2%

% 16 3 = 1764, NCM 1_Pristine, NOM 1.F_0.5mol%, % NCM 1_F_lmol%2 22} WlaL o 2, AA] o 6, %
AAL o 7o mpE FEEeds on| e

%16, ¥ 17, 3 [E 8104 & & 9o, wla of 20 webd Bal mEHA @ FIBEAR vlastel,
AR el 6 A A 7ol wheb Bavh m9E gFBude] 4%, P 83 54 2 53 540 A4
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1.0C discharge, 25C Z7lolA FWd Ale]E Slgd we W &35 SAsd. 54 23d= = 18, =

19, 2 off [ 913 2t

Z9
T 0.1C, 1st 1st 1.0C 1.0C Cycle 1.0C
Dis-Capa Efficiency Capacity /0.1C Cycle
(mAh/g) (mAh/g) Retention
vl o 2 181.7 98.8% 176.6 97.2% 2000 79.5%
A o 7 185.2 99.2% 179.7 97.0% 3053 89.1%

T 18 @ & 1994, NCM 1_Pristine 2 NCM 1_F_lmol%S Ztzb Hlal o] 2 2 AA] o 79 wE GIFdE2HS

of ] gt}
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LiNip oCog.20Mnp 200y F=FEEZ oH] A5 LA},
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