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Wge welel Al 2 SwelA 1 Aol AHddeE SdskA A8 & Ak,
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]
[0073]

ZIHSd 10-2024-0174692

ol A FEde doA, A7) s el digte], x (549 dAE)E 0 23 4 o)k, oF 0.1 WA
3.5, % 0.1 WIx ok 3, ok 0.1 WX ok 2.5, ok 0.1 WA °F 2, o 0.1 WX o 1.5, ok 0.1 W= °F 1.2,
0.2 WA ¢F 3.5, ¢ 0.2 WA <F 3, ¢k 0.2 WA <k 2.5, ¢F 0.2 WA °F 2, °F 0.2 WA <k 1.5, ¢F 0.2
A 9k 1.2, ¢k 0.3 WA °F 3.5, ¢k 0.3 WA oF 3, oF 0.3 WA ok 2.5, oF 0.3 WA ok 2, °F 0.3 WA
1.5, ¢F 0.3 WA °F 1.2, ¢F 0.4 WA < 3.5, °F 0.4 WA <F 3, °F 0.4 WA <F 2.5, °F 0.4 WA °F 2,
0.4 WA ¢ 1.5, == °F 0.4 WA °F 1.29 F o}, old AFHE= AL o r}.

vgol o TR ol A7) F&A Dol diste], x (540 ARU)IE oF 1o MAEFF 7] GAA A

Txo) FEF ASHES A Sol@ & vk, FAKoR, H7] $40) Hge] ok 0.6 WX oF 1.4 o,

A7) WA Fxe] FHE AEES A7) o fold 4 gt} o7elAl, 1
}\

O
AAA 584 (rutile) 729 FHE AstErd] 72 Hol7h dojd 5 9l ‘Fi ?:L%L% A 5}—: 20|

e 10 £ 19 10

1>

]

A) | ¥EstE F=49 AxHl=E @ FA B4 (thermo-gravimetric
g 4 . FAKeE, AV E FA BAS o83k BAlA], 1A AEE WF
X il ATk, A7l EAMAA FHE AHEHE (HRuOy) ol &

, AR FHAE AEHE (Ru0) 2 AT, 2o wE FA WstERE 40

ool A Fdde] glojd, A7 FHE AsES X-A BT 34 54 (Cu Ka Aol & dAE (26)09]
18.38° < 20 <18.42° , 25.45° < 20 <25.51° , 26.26° < 20 <26.32° , 33.45° < 20 <33.51° , 35.28° < 2
O <35.34° | 36.24° < 20 <36.30° , 37.32° < 20 <37.38° , 39.55° < 20 <39.61° , 40.61° < 20
<40.67° , 41.46° < 20 <41.52° |, 49.17° < 20 <49.23° | 52.31° < 20 <52.37° , 54.03° < 20 <54.09°
54.70° < 20 <54.76° , 55.95° < 20 <56.01° , 59.97° < 20 <60.03° , 60.40° < 20 <60.46° , 61.92° < 2
O <61.98° , 63.94° < 20 <64.00° , 65.79° < 20 <65.85° ™ 69.13° < 20 <69.19° 2 Z YA A 3] A5
A7F B5HEE AL F Adrk. E2Le] A Fdool AA, Y] FEHE AstES X-d 2 34 54 (Cu Ka
Aol g AAEE YA (20)S 18.40° , 25.48° , 26.29° , 33.48° , 35.31° , 36.27° , 37.35° , 39.58
° o, 40.64° , 41.49° | 49.20° , 52.34° |, 54.06° , 54.73° , 55.98° , 58.00° , 60.43° , 61.95° 63.97°
65.82° % 69.16° 21 ZF f1AlA 3 w7t #5EE Ad 5 Q.

2o A Tl oM, 7] FEHEF ASES GAEAL FE P2i/c, C2/m, P2/c, C2/c, P2/m, &
P2,/me Fxd 4 9o}, oo AdHE AL ofyr,

249 & TN Slol A, A7) DAAA A ) DA A ] 99 24 it celD o
7] wRst gol el £ Qow, A% 45 a WA ¢, R ®AE Aol ZEt sls 2ol god 5 Ak

weol o Fdde oA, A7) dAREA e, 5 A< a <6 A, 5 A< b <6 A, ®5A<c <64
olal, HIEH(B) 72 °F 1107 Wi# °F 1207 Q1 A = vk, & 5, 7] a WA c= A7 5HA o=,
k5 A U k6 A, k5.1 A WA k6 A, k52 A A F6 A, k5.3 A WA F6 A F5A
WA k5.8 A, 9F5.1 A WA %F5.8 A, %F52 A WA k5.8 A, k5.3 A WA k58 A, °F5 A
WA k5.6 A, °%F5.1 A Al %k 5.6 A, k5.2 A WX k56 A, F53 A WA %56 A, k5 A
WA oF 5.4 A, 9k 5.1 A WX 9F 5.4 A, 5.2 A WX 9F5.4 A, 953 A UlA] 54 A Ee o
5.30 A WA °F 5.4 Ad F dom, A7 bE %5 A WA k6 A, k5 A WA 58 A, %5 A A
°F 5.6 A, %F5 A WA k54 A, 5 A WA 5.2 A EEF5 A A 5.1 A F glen, 47
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[0074]

[0076]

[0078]
[0079]

[0080]

[0081]

[0082]

[0083]

[0084]
[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]
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HEH(B) Zh& °F 1107 Wi oF 1207 , o 1127 x| °F 120° , oF 114" W= °F 1207 , °F 110" WA of
8, ok 112 ° WA o 118° , °F 114" WA o 118° , °F 110° WA °F 116° , °F 112° WA o 116°
EE ok 1147 WA ok 1167 A S 9t

B oA FHdo dolA, A7) @A A FxRoA], a=5.3533 A, b=5.0770 A, c=5.3532 Ao]a, HEH B)
ZFE 115.9074° 4 4 o, oo ASEA &S 5 ATt

of AAelE ol g3l FY TAHoE HPSAW, 7] WA B oladE F] A
p o 7] AAelo] FHHE AL ohid,

2
2
>
p‘h
rlr
S
e
Hm
o
dg
10
=
01=<>

[EA4]

AA 1

0.2 g9 LiCo0; (2.04 mmol), FwlZA 10 mg®] HRuO, (0.075 mmol)(x= 0< x <4%); 2 1.0 M| HNO; 6 mLE
FEANEg7lo] Wi, 7] ATl RS 2.0 WPa9] 4 fEo® Al &, 100TolA 20 AlZF Bk Wb
S APt vEge] SRE §, Y] FENSIIE 2o ® Y7sty AdE HHE 2 AR §9S Eet
At.

g 3 A5 &9 oA JAlEA B3 (ultraviolet-visible spectroscopy) &2 #4138k Ayl A A3}
B o]2(NO; E N0, )& Bl ekgkom, o5 Fato] il o] &S mE tEujo}l 33HE L A4E 94
A sttt

SAS SN AAS FESIGeH, A7 2L X-A B 3)d 4 (powder X-ray diffractio
TZ IS F3h, LiOH - 0= FAEFUT (5 1 3=x). 47] 5% LiOH - H09 A%S 0.083

g(1.97 mmol)o]™, LiCo0, S 71522 AXESE LiOHe 45 B]&LS 96.8%°|t}.
A7 AREL Axd &, -4 BE o3ld BAS Fite A ITE(Co(0D)) 2 EAs AUk, A7 54

Co(OH)5,9] AL 0.181 g(1.95 mmol)ol™, A7) LiCo0, S 7]|EFo 2 A Co(0H),9 5 H|&S 95.6%°]th

rE
olo
it
>
—
=
s
s
8
=
5
=3
s
&
(@)
<
s
S
(=)
5%
~
o
=
©
J
oQ
0o
(e
=
=]
=
S
-
i
>
%
o
-
2
T
)
o
>
o)
©

o O )] o B 5 2 22a)E 5 > °
2 RS FIesink. whge] gnd F, 55 FskEe]l ¥IE HAdE B IH &AS

A7) ZF fAS TEAA AAS FEIeH, AV AALE XA Y dd 74 mE Fx E9s
&3], LiOH - H0=  BRIHATE. 7] LiNigasMne ssCoo:0. 71222 A4d® LiOH - HO09 F5 HE&S

X-A B 314 BAS E&ko] Ni(0H)y, Mn(0H),, 2 Co(0H), &2 FelEgion, A7)
LiNig 33Mng.33C00.330: 7122 A ¥ Ni(0H)2, Mn(OH),, 2 Co(0H).2] 45 H]&2 91.8%°]t}F (& 3 =),

AN 3
WS EEA LiNigdng Cor 0, (0.198 g, 2.04 mol)E AHgate]l WAl R oSl 7] AAlel 13 BT
o

71 AR Eds SEAA 2ASs FEsslen, %7] 2L X-d B 3d B4 mE oz s
L
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

SIHSdl 10-2024-0174692

A7 ARES dAxE F, XA 2 3d 2A4S F3ke] Ni(0H)z, Mn(OH),, 2 Co(OH).2 ERI=ASH, 37

LiNio}ng’lo,lCOo,lOZ 7]%—9—i Ag*é% Nl(OH)Zy MH(OH)Q, ‘:7% CO(OH)ZQI {’:_‘_Ev_ H]%% 932%011_;]'

AA4 4

HFS-E 24 LiNig.gng.2Cop 902 (0.198 g, 2.04 mmol)E ARg3}e] WFSAIZ1 A o]eo= A7 AAld 13 FL3

WHOR WSS FARATL. WEo] BRE T, B4 FUSEe] TRE AAE U 4F 98 Lot

A7 ZR fds FTEAA AAS FEIeH, A AAde XA 2E Id A mE Fx E1S
oo

E3ko], LiOH - B0= FA= AT, 7] LiNig.eMno.2Cop.20; 7102 A% LiOH - 09 5 M &2 94.8%0]t}.

271 AAES dxd 5, XA 28 3d 245 F5ke] Ni(OH),, Ma(OH),, B Co(O0H),= gl=glen, 7]
o=

A2 Ni(OH),, Mn(OH)z, ® Co(0H),o] <=5 H]&L 95.5%0]t}.

AAld 5
HES-E 24 Li0; (0.150 g, 2.03 mmol)E AREsto]l WEGAIZL A olelell= 7] AAld 13 U3 WHe=

Ak, A7) LigeNig eoMno 19Coo 170; 71522 A% LiOH - H09 5 v]&< 92.3%

A7 AAEL AzxE 3 X-A B - B8 53] Ni(OH),, Mn(0H),, % Co(OH),= EelEdon, A7

Lig.esNio.eoMng. 19Cop.170; 715522 A4 E Ni(OH)2, Mn(OH)2, % Co(0H).9] 45 H]E&-2 90.1%°]t}.

<zus 57 WR>

AAd 7

ZvlzA FEFE B2(7.6 mg, 0.075 mmol) & AR&ste] HEEAIZL A o]9loll= Y] AA e 13} FUI WHoz
heE FdsSY. wkeo] 5w §, 5% L0l 2 Co(0H),9] 5 Ml&E 5% WRte=A, v &gko]
SH A

A ] 8

Zuj2A g B2(14.6 mg, 0.075 mmol)S AFE3le] HESA|Zl A olQole= A7) AAld 13 U3 Wyow
W& sttt 5% Lol % Co(0H).9 5 w]&e 747F 85.4% 2 90.1%o]ch

AAle] 9

FvlzA ZebE (8.0 mg, 0.075 mmol)S ARkl REEAIZL A o] elel= AF7] Al 13} FUI WHow
HHe-& skt whgo] ¢hEH F, 5% Lol 2 Co(0H).9 5 W& 747t 82.6% 2 89.1%0|}.

AAl4 10

ZujzA UA Ba(7.1 mg, 0.075 mmol)S AF&&le] HFSAZ1 A o]9lo= Ay] AAd 13 EA3 W ow
S-S FEEGIT. wkso] ¢hnd F, 5% Lol ¥ Co(0H),9] 5 nl&e 5% nvto =z, m$ 4sdko] &
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