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AREE = SlolH Al g glol B AMSE 7 At ol & 5], I E, Wi
o] &3l A el s = 553 gl 53 53 AstE 5 18 o4
T Ao, 71 A Al o 3=, LiLA B 1D L] Aol A, 0.90
1.8, 20<b<0.5°]th); Li ,E ,B 1,0 ,.D (7] 2ol 4,090<a<1.8,0
0.5,0 < c <0.05°]th); LiE ,,B 1,0 4D 1.(%7] el 4, 0<b<05,0<c<
0.05°]th); Li Ni 4,.Co B ..D 1,(*7] 2o 4,090<a<18,0<b<0.50<c<
0.05,0 < a <2°]th); Li Ni 1, .Co ,B L0, F 1,(7] 2ol 4,090<a<18,0<b<
0.5,0<¢<0.050<a<2°th); Li ,Ni.Co B 1.0, F (7] 2o 4,090 <a<
1.8,0<b<05,0<c<0050<a<2°t}h); Li Ni,Mn,B D! (7] 2ol A,
090<a<1.8,0<b<0.50<c<0050<a<2°]t}H);LiNi,.Mn,B'LO,.Fl,
(7] el X,090<a<18,0<b<05,0<c<0.05 0<a<2°]t}H);Li NipMn
»B L0, F L(77] 2ol 41,090<a<1.8,0<b<0.5,0<c<0.050<a<2°|t});
Li Ni ,E .G 0,("37] 2ol A4,090<a<18,0<b<0.9,0<c<05,0.00l <d <
0.1°]t}.); Li ,Ni ,Co Mn (GeO »,(%7] 2}l 4,090 <a<1.8,0<b<09,0<c<
0.5,0<d <0.5,0.001 <e <0.1°]t}); Li NiG ,O (%71 2ol 4,090 <a< 1.8,
0.001 < b <0.1°]t}); Li .CoG 4O »(%}7] 2lell 4,090 <a<1.8,0.001 <b<
0.1°0]t}); Li MnG ,O ,(’37] 2ol 4], 0.90 <a<1.8,0.001 <b<0.1°]t}); Li Mn»
G ,0 ,(°37] 2ol A,0.90 <a < 1.8,0.001 <b<0.1°]t}); QO 5; QS »; LiQS »; V,0 5
: LiV 50 55 Lil 'O 5; LiNiVO 4 Li 5.6J 2(PO 4) 5(0 < £ < 2); Li g gFe o(PO 4) 5(0 < f < 2);
LiFePO ,9 3}3}2] 5 o] = sl a A &= =S A3 4 ok

A}7] g}sk2] o] 1] A, A= Ni, Co, Mn, B=3= o] 52| %£3}o|31; Bi= Al Ni, Co,
Mn, Cr, Fe, Mg, Sr, V, 8| Ef+ 94 &= o] 52 £30|a; D= O,F,S, P, £+=
o] &9 Z3%olal; EX Co, Mn, £ o] &9 £30|3; F=F, S, P, £ o] &9
Z3%Folal; G= Al, Cr, Mn, Fe, Mg, La, Ce, Sr, V, f2= o| &9 Z3to]al; Q& Ti,
Mo, Mn, == ©] &9 20|, 1= Cr, V, Fe, Sc, Y, 1= o] 59 3ol J&= V,
Cr, Mn, Co, Ni, Cu, == o| 59| Z3lo|t},

of| & &1, LiCoO ,, LiMn 0 ,(g=1, F5= 2), LiNi ; Mn ,0 ,,(0<g<1), LiNi ; ., Co ,
Mn O , (0<g<0.5, 0<k<0.5), LiFePO , 5 ©| T}
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HERAE o) B Hi= ol 5] 3= ol AE 7 T
| 29 & ¥ (loading level)< F= x24=9
Hlof whef dA AT &5 =2 2AAE T & 2} 12mg/cm 2 ©]7,

2ko]|

[¢]

&S] 15mg/em > o] W 9ol T, AT WEE 15g/ec o4 ol & S0} 16g/ec
=

A7 /71 A =
5 Apo| 2 §EA, %) 2 ARl 5 Abo] = A, 14k ol e 2 Fe ),
ZHoAHE ol Zou|d ¢ F L, B d gl o] AFEE
At

A7) 7] aA) A d &=, o & 59, LisN, Lil, Li sNI ,, Li sN-Lil-LiOH, Li »
SiS 3, Li 4SiO 4, Li 4SiO ,-Lil-LiOH, Li sPO ,-Li ,S-SiS , 5] AF-&% 4= 9l v}

5 1ol A Bol A= mhe} ol A7 ol A A (D= F= 3), = (2 R
v @E XU BT FT Q). w7 Q) R B @7F eJIG EHAY
AslA AA] Aol 2 (5)ell F&H T o] o A, 7] A Alo] 2 (5)0l & i 9]
Ao W& Asfd ol F=UE AL F(cap) AR EE] (6)FE D55 o
g Fol A A (H7F gt 7] AR Aol 2= UFd, 48, vy Y 5
ALt A5 50, 47 gl FolAAA = g ulut A1 A 4= Tt A
g Fol A A= g Fol =AY = AUt

o o o

+ = Abolell &2 ¥o] A
_]

iy
o

of AX A7 A4 D 5 ek,
LA A 328 a1, Aof A

\r
A

m o %
o

4] oA A o] ZHFE YL A E =

4.1V o7, ol & 591 4.1-4.45V o]t}

st o 5 5o, WA 4 BE o] 58 & ol
=2 o] = 3}+9] E(power tool); & 7] AH& ZH(Electric Vehicle, EV), 3}¢| H 2] =

A 7] A& ZH(Hybrid Electric Vehicle, HEV), & & 1-¢l slo] Hg] =

2 7] A& ZH(Plug-in Hybrid Electric Vehicle, PHEV) 52 ¥ 381= A 7]} 7]
A& 7 (E-bike), 2 7] 22F-E{(Escooter) & X &8}= 7| ol &=} A 7] &3
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7FE (electric golf cart); A & A &g A| 28] 58 5 4 Qo1 o] - =

A ohyel.

oel7], zREY] olAZREY] B :
3-3E 7], A7V & X35, ol & & S H A et
A7 AT s ol g A YA dEA U, dE A AR xS
C1-C209] &Z7|(4: CF ,, CHF », CH,F, CCl ; %), C1-C202] &A1, C2-C209]
AFA| L, B EFA 7], UERY], Alo}x7], o}H] 7], olu|t] 7], 3] =},
Sl =gh, FhE B AU 19 9, £ d Y], A a R A sulfamoyl) 7], < E A7 L}
19] 91, Qlaboli} o] o HEi= C1-C209] e 7], €2-C20 LAY 7], C2-C20
719 7], C1-c209] el 2 L2 7], C6-C202] o}H 7], C7-C202] o}H LA 7],
C6-C202] & e 2o} 7], €7-C209] & e 2ol L7 7], C6-C202]
e Zold S A 7], B C6-C209] FEH ZolH A A2 7|2 X 3hE 4= 9
G A Ao M, LA L 7] "= P o] Ao B A-BEA ol AT EFHekE
B 2 WX 209] ©Hel AV 24, ol H Y 7], 1- 22 d 7], 2- X 25| d
2-WE - Z 2 7] 1-F e 7], 2- R H 7] A EFE X207, A E 23 Y,
ANE2IAL, A E23Ed 5& £38h, ol B2 -4 = A =t th&
FAde A, dALD 7= XS A X E ] &S 5 AT oE Aol A,
A 7] o] 'FAS7E2 WA 40 5= STt

O

H

EobehE TG 2 WA 209 @t AT 2A, dEE Y], 1-Z 2 Y,
1B 7], 2- R B 7] 58 29, ol B8 A HA v v E
ool A, &7 7= A H A A S A ks vk tHE T E ool A,
7Id 7] o] §Aa=7E2 WA 40 == Sl

YA Aol M, x| B = x| S X] %2 B A 7] (parent group) = -

FEEH, o] 71A St o) 4] A AR o E A 28T R A Sk

U2 FAHA GoH, 28717 A g A o' A AXH, o] A2 7]

AE7I7FC 1Co €, CoCo EAIE, C2C o €71H, C 1 Co EFA, 22,
Al 3l

gL |2 o] Fof 3l ol A H Ao e+
R e R B R o P s s R
A 8] 2 A g 4 gl
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Alol & 2l (monocyclic) H3=

Hpo] Alo] & ¥ (bicyclic) 71 1F-& oW gth. 7] dEl Rl Y= o B &
1-5709] Sl 2 PAE ¥3+e 4= 9l a1, 5-10 28] W] (ring member) S ¥ 318 4=
ATk 371 S = N2 Ak stH of o 2 7k+] 4k s el & 7HE 5= Sl

e mold o] o 2= Elold, oFE, I &5, oV tEE, v gEY, BHolEY,
Ol AE|o}E Y, 1,23-FA o} Y, 1,24-5A T 015 E, 1,2,5-FA ] o} £,
1,3,4-SA o} £ 7], 1,2,3-Blolt] o} £, 12,4-El o} Tl o}&
1,2,5-Elo}t]o}£d, 1,34-Elojt]o} £ 1, o] AE|o}&-3-Y, o] F|o}£4-¢,

Ol mE[OFE-5-A, HARE2-A, FARE 4, SAFE-5-A, ol S ARE 39,

O] G AL 4, Ol AF A5, 12,4-EF|o}E-3-Y, 1,2,4-EF]0}E-5-Y,
123-Eglo}&-4-, 1,23-E|o} &5, HEGZY, F g =2-d, 98 =-3-4,
2-9 24729, F bl 4-d, 9 efzlos-9d, 2- 9 v H-2-4, 4- T e d2- 9,
EE=s5-vud2-ds 5 5

gof " 2ol | H 2 arel 7t ahi o] 49 of
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=
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o] FH B3t o] o mA, Alo] E R MY, Aol E R A HH,
JAolZ 28 Al 5] 9l
=8 B4 o] o 24, B (bornyl),
L} 3% ¥l (decahydronaphthyl),
[2.1.1]1&) 2 (bicyclo[2.1.1]hexyl),
2[2.1.113! & (bicyclo[2.2.1]heptyl),
2[2.2.1]31 Bl I (bicyclo[2.2.1]heptenyl), ==
2[2.2.2]5 € (bicyclo[2.2.2]octy]) @] U
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Ll

=5 2 21 HDifluorophosphoric acid) (0.075 mol)S- 0°Col| 4]

Edv ‘:é(ﬁﬂ )2 H(trimethyl(phenyl)silane) (0.075 mol)°ll 31 3] - 7}5F A o}
A7) HhS 2325 25°C(room temperature)©ll A 1.5A] 1+ & oF n kel g1t} Sk

14 74 i% A (H 5C) 58i(0 ,PF ,)2 F A 3| (colorless liquid)(9.15 g, 70 %)

'H NMR (400 MHz, CDCI3) 6 = 0.34 (s).

YF NMR (376.17 MHz, CDCI3) 6 =-82.3 (d, 'J » = 985 Hz).

3P NMR (161.83 MHz, CDCI3) 6 =-28.7 (t, 'J ;p = 985 Hz).

oA H Az 2: 3}ELA] 39] 35

E o) gl A & 2 &} o] = (Triethylsilylchoride)(0.2mol) S A &1 %] & o] &3} <]
E 7] & F 2 2 21k (neat difluorophosphoric acid)(0.2mol)ell S-7}s} Sl ). 471
3

HhE Z3 &S 65°Col A oAbt A gl sto] 72 Al o] E A E 51 ‘ﬂ'o
23}Eof d4HE (potassium phosphate)(20.0 mmol, 0.1 eq., 4.25g)S #7Fsk 2,
F&o| S A o] AAHAT T A& AR = A E(pl‘oduct)o] L

NA| e 2 A ATHAS ).

'H NMR (400 MHz, CDCI3) 6 = 0.34 (1), 0.28 (q).

1“F NMR (376.17 MHz, CDCI3) & = -83.3 (d, J s = 985 Hz).

3IP NMR (161.83 MHz, CDCI3) & =-27.7 (t, 'J = 985 Hz).

| | I R ) e e

o el 7R Y o] E(EC), ol & v 7}RE. v o] E(EMO),

o € 7} H. 4| o] E(DMC)2] -3 8] 7} 2:4:4¢1 Z3-gwjof 1.5 M2 LiPF (¢}

Hld gl 7R o) EE H7EeE Th5, ol v Al 20| 19 whe} A& s17] 31812 29
32 Hrtete] g ol xbd A& Al E & Al zsith 7] gshA] 29]
shgt=o 2 A d T5HFE VT o ot °oF 1.0 %%l AL 4] vl ddl
FERY ol E9 e A A TS 7T =® 8t oF 1.5 TRl

<3}sH2] 2>

F_i_O

Azl 2: Al Az
51512 29] shghE oAl o] A el 20 whel 1 & 3] 51314 39] B2
o183 AL A9l ahiLiz, Azl 13 B sl A o] 2ol A &
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Al A S A x3 9.
[176] <3} 3>

O CH,CHs

[178] Az 3. A Aol Alx

[179] s}el2] 29| §13t=E 9] g&fo] A FFHS VTS
HelE As A elstars Az 17 sdgH WH o= gF oAb g A A
A 233t

[180] Azl 4: 78] A o] A=

[181] §}tﬂ/\1 29] §}6L 9] slako] A A %
HshE ZlE Whhﬁfﬂzﬂi@%olﬂﬂﬂiﬁﬁ§ﬂﬂﬁﬂ%{ﬂ§
A 233t

[182] Az 5. A8 A ] Al

[183] s}ek2 29] 33t =9 gheko] A S VT
HelE As A elstars Az 17 sdgH WH o= gF oAb g A A
A 233t

[184] Az 6. Al Ao A=

[185] g}sh2] 29] shet=E tlAl 5H7] g8k 59] S ES 2t o] 83 A&
Al stale, Az 13 5L gk iy ol et A Alste] g F o] A A&
A A S Az o

[186] <35}82] 5>
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Az 7. Asf 2 o] A=

gl el 2l 29] 3} )2l &} Q_ gkl 79] 3}3l &8 7Hzk o] 8.3 A&

Alelstal=, Al zd 13 5 A g Wil uhet A A ste] 2l F o] xpH 4] &
SEEERELT LN

<3}8H2 7>

= § O CH2CH2CH;3
P \SI—CH3
- CH-CH-,CHx

Hlawl A 2o 1. Asfae] A=

ghaba] 29 SHHES H7FEEA @iz A g Al shatiz, Al 139 FLE
v o & 2% o] A} A A& A RS A zEA).

Hl A 2o 2: A A Az

s}eh2] 29] 315HE 4l 8t 3ht= A AR S
23l v o 2 gl & o] xFAA]§ A AL A ZE )

roh
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o
N
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=
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2
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[199]

[200]

[201]
[202]
[203]

[204]

[205]

[206]
[207]

Hl WA Za 3: A Aol A%
3}sk2] 29] 313HE Al SHY] 8 3HE BE AFS S A S Al 9 stars, Al 13
FTUst o R g F oAb A& A A & Az

3}t= B

A 1: 2 ol A A 9 Az

=< (Graphite) 87% %, A &) -T2 33 = H3A 11 5 %%,
2Bl - FEl] ol aF(SBRY(ZEON) 153 % 2 725 A e A& =2 9 2~ (CMC,
NIPPON A&L) 1.05#H%E Z313 T SH/0 2 A nlyk
A}d‘lﬁkﬂ 60 kst == Sd g E A AV Y E
e ol =E /\}%3}04 10um F71 2] 2] HAA el <F 60um T2 =
L ¥Esar 100°Ce] DFAxE7]NA 0547 Fok AE3 T A, 120°C 2]
2710 A 4XE 5 ThA] S 7 228kt $F< (roll press)ate] &=

A 8kl

A Z et AaA A E BIARE 7HE mEE A& AxE Eilsls
G2 2l 2 531 A (BTRAF Al 22)S ©]-8-3F T LiNi 5Co (1Al ,0 »(NCA)
975 %%, A A A Q125 A(SFG6, Timeal) ¥'2 0.5% %%,

7}-E 2 (Ketjenblack, ECP) 0.8% %%, 7| & o} 2 U EH 315 (BM-720H,
Zeon Corporation) 025 %%, &2l 8] d 2] 91 & F 2 g} o] =(PVdF, S6020, Solvay)
1.25 %%, &e]8)d 2] 9155 @ ko] =(PVdF, S$5130, Solvay) 0.3% H %=
iﬁLo}oq N-W El2-3] 2] £ o] F¢let T 7| A2 wuly]| & AF25}o] 3057
ngkete] =2Ed S & Aot AV £Y 8 E HEH Edol=E
Abg-8Fe 20um 7 o] AFuE FAA Aol oF 60 FA 2 =338} 100°CE]
AF x| A 054 F Fe x2g 3 X3, 120°C 2] 31l A 441 7E & <F ThA|
H A zs)a1, $FA (roll press)sho] =& A 2=35FA -

e R Gl Aeteio] Y E F7 14m Ze] ol Al Fl o] B %
A Az G7] Azzd 1604 Az Al A& Agst] A3 o i
o)X} A & A x5kt

A 2-7: 2l F ol AR X o] Al £

Az 104 A zE A A thA Az 2 A 7o) et Az AsEe
77y ALtk A1 Al shal, A Al 13 s A i o = 2

u

=
=

rot

m

=

u

=




WO 2021/010650 PCT/KR2020/008916

[208]

[209]

[210]

[211]

[212]
[213]
[214]

[215]
[216]

[217]

23

o] A A A & A 25T}

Hlaie] 1-3: 2] F o] AR o] Az

Az 104 Az AA Al vl A 2] 1 A 304 Alzd Asds

ARESohE AE Al L]t A Ao 13 g o R g F o AAAE

Az E}

Hotol 1. %
HAE

A 1WA 7 D Bl 1 W R] 30 A Al2FE 2] F o] RFA A & 25°Cel A
1C/103 HHA(SOC 100) 271 8hol A H A E 331 60°C] QB0 318 K33}
= o] 2] Fo| 2k A o] thate] AV/AICASHS] M3/ A 7o) W3} gto s %7
AFAZOCIRE S45 90 L Avpe] 32 5] 3 18 520l
UER AT 28] A 271 A5 A BHDCIR)S 54 3F 5 aL2(60°C)°l A 304 3F
B3k T A8 Z4351], DCIR T 7H (%)< 3H7] 2] 10)] whel Aliksksl

[4] 1]

DCIR %7} =[DCIR(30d.)-DCIR(0d.)[/DCIR(0d.) X 100%

PNF

Olt

s

—|—‘

A A

o[\
o

7t

o

2(25°C) 7] AFASHDC-IR) & 312 * %)

21 1%, DCIR(30d.)<= 30¥ ¥ DCIR-E Y-EF ™, DCIR(0d.)+= K3 2 7 &
DCIR & LEFA T
471 DCIR &7Hs 574 A3& 871 3 190 Ve AT
1]
T Z7] 60°Cell A 30 H.3
| A1 F(DCIR)( DCIR(Q) DCIR Z7}H (%)
Q)
]l 1 3.25 3.83 17.85
ATl 2 3.26 3.85 18.10
Ao 3 3.26 3.87 18.71
Ao 4 3.30 3.93 19.10
AT 5 3.27 3.88 18.65
Al 6 3.26 3.89 19.3
Aol 7 3.31 3.96 19.63
Hl 1ol 1 2.94 4.61 56.80
H] nle]] 2 3.14 4.37 39.17
H| 3] 3 3.41 4.62 35.5
71 & 10l vrebd R} o], A Aol 1 R 29] 2] F o] A A= ALl A
713 Bek A5 3behA] 29| 313E i 3)eh4] 39| 313 E-S ¥3)61A
= Hlate] 13}, thE H7FAE FR-3 Hlalel] 2 W B el 33 B AL sl a1



WO 2021/010650 PCT/KR2020/008916

24
A Sl AA S vhe-g o Uk o] = 3heh 29] 3R Bt 3l et
39| 3}3t= o] PF ;9| ¥ & (scavenger) G &S a4 0= Fallsto] Y FHS

[e]

o
AL T ol g9l 32
o 04 IE3G

[218] H7td 2: A+(25°C) FHA 54 H 7L

[219]  AAJel]l 1 WA 7L Hnlof] 1 WA 30| A Alzzd 2] F o] AFH A & 25°C A4 0.1C
rate®] AT E HSgtol 4.3V(vs. Lol o] & wi7h#] QA F S shaL, o] ol A Ak
R oA 43VE FA3HH A 0.05C rate 2] A 5ol A 7 2 3 (cut-off) 3F 51 T
ol A, HEA AJof] Z9to] 2.8V(vs. Li)oll o] & w7} 4] 0.1C rate2] A 7=
WA THEA @A, 12 Afo 13

[220] 7] s A O] 1 s Aol &8 AR 2 FHEAAE 25°Col A 0.2C rate®] A
kol 4.3V(vs. Li)oll ol & wi7hA] A7 Fdskar, oloj A 4HSQ EEOM
43VE A3 A 0.05C rate 2] Aol A Z 2 3 (cut-of) 3} T}, 0] o A,
HFR Al o] A gho] 2.8V (vs. Li)ol ]—E‘ ) 7} 4] 0.2C rate2] A A F2
WA s e @A, 2nd Abol &

2211 A7l A SAE AR g Fol x}d A5 45°Coll A 0.5C rate®] A= Hgfol
4.3V(vs. L)l o] & w7} 2] AAF =Hs}ar, o]o] A AAYG BEo A 43VE
F XA A 0.05C rate ] A Fol A 7 Q3 (cut-off) 5 T o] o] A, WA A] o)
Qo] 2.8V(vs. Li)oll o] & W 7}A] 1.0C rate] 4 A 72 A3 G ), o] 2%
S Aol & —200ﬂ HPH%}@‘E}

[222] A7 BE 2

[223] 7] W%

o ¢
Ru)
éé
g
[\
e}
<
L
nT
I3

[e]
[224] <2 2>
[225] &% FAE=[200 ® A}o] Zol| A o W G/ s ALo] Fell A o] WA -8 %F]x100
[226]



WO 2021/010650 PCT/KR2020/008916

[227]

[228]

[229]

[230]
[231]
[232]

[233]
[234]

25

[3E2]

T S A E (%)

AT 1 81

Ao 2 80

A 3 78

A 4 78

A 5 80

A 6 80

Aol 7 78

H] Lo 1 70

H| Lo 2 70

H| Lo 3 76
71 A 54 J7F A5, 7 200 vebd nRe} o] A Ao 1 A 79
2 ol A A= vl el 1 U #] 39] 2] F o Fﬂﬂ9+m5hﬂﬂ-ﬁa=°ﬂ%zl
NARGE S < 7 Ak Hotol 3. 12 7 §F A F A8 FIMS
@Mﬂlﬂﬂ7§ﬂﬂﬂ1Mﬂyﬂﬂﬂﬂﬁdﬂﬁﬂﬂd13 25°Col A

1C/103% HHA(SOC 100) 27 3holl A | 22 E &} al 45°C2] @ F-of] 319 H.#35}7]
ﬂAﬂﬁﬂﬂﬂﬂﬂmadAWM@ﬁbh%wﬂegﬁﬂ)} 2 7]

A 54 BHDCIR)& 43ttt 18]l 7] 2 /54 3H(DCIR)& =431, 1
@4%ﬂﬂﬁdﬂ%ﬂmﬁ%

%ﬂ%ﬂﬂ%ﬁhiﬂﬁﬁﬂ%%zﬁiﬂ1ﬂlzmﬂLﬂlmﬂ3ﬂ

ﬂﬂd3ﬂ@ﬂﬂ&ﬁ%d

[)\1 3]

DCIR Z7}& =DCIR(2003] ZHH A}o] £)/DCIR(0d.) X 100%
21 1%, DCIR(2003] FHEA Alo] )& 45°Col A 200 FH A Alol &2 Azl Fo
DCIR-S LEF ™, DCIR(0d.)3= 200 "4 Alo] & A A o] DCIRS LFEFI T
371 DCIR - 7H& 2] 4 A3& 37| 7 30 Ve ATt




WO 2021/010650 PCT/KR2020/008916

26
[3%3]
T Z7] 45°C, 200cyles
Z A1 FDCIR)(Q) DCIR(Q) DCIR Z 7+ (%)
A 1 3.23 3.71 114.86
Ao 2 3.25 3.72 114.46
A 3 3.27 3.76 114.98
A< 4 3.30 3.80 115.15
A 5 3.28 3.77 114.94
A 6 3.27 3.76 114.98
Ao 7 3.32 3.82 115.06
H| 3o 1 3.00 4.81 160.33
H| 3l o] 2 3.20 4.78 149.37
H| 3l o] 3 3.40 4.67 137.35

235] 4] 5 30) Ehd vhel ol A Ald] 1 %] 29] 2] F ol A AA =
AL 45C)el A 200 WA Abl 2L A AT F, 8514 29] T i 3454
39] SRS E3haHA 9= e 15, 02 A7AE B3 ulate] 22
al el 33} vl wele] e A& Z7HEo] A Bheg oF 4 YTk ek Ao
3UIH A A6 79] B oA A= B b
2 ol 27 % o} n} A7l A =
2] ol 217 %) o} ] wao] 71

f
S 3
Ml



WO 2021/010650 PCT/KR2020/008916

a1

[7d - 2]

[ 3]

[7d - 4]

27

T
at7] gpeha] 12 FAH = 33 S 23t g i ol akA A
el A H 7HA:
<3} 1>

B71 882 1 F, Ry WA R E MR YA 08, 54, A EE

HI A 2HE C -C 5 LA 7], 218 Bz W X[ $HE C,-C o SEAI LA,

A $hgl iz Bl $hE C -C oy Bh a1 2] 7], A $E A= B[ X 3HEl CCy
obe 7], A 3 Hi= HI A fH¥l C-C 5 A 7], A 8 Hi= WX 2E C,-C oy
L7 7], iz A2 = B A2 C -C oy FEl 2ot 7] o] 1

Fel7], -F, -Cl, -Br, -I, Al o} =7 ] 3} ]t:ﬁiA17]1@'qu§§a7];; o] 2 o]l
ol A A B sk o] d o' A8, Co-C o A LA TS, 2iF
ﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂ

A1) 91014,
%ﬂﬁﬁfH, , 7T R WA MEFSHHOR, F4,C-C
U] Co-Cs A1V wE Y], ol e ] 2], Fer], -F, -Cl,
Br, -I, A]o} 7], Blo| EEA 7] W U E R 7| & o] Fo] A FLo| A AElE
i ol o7 X8E . C,-Cs Y] = vEy], oey], Zad Y,
e Y] _F, -ClL -Br, -I, A]o} 7], 3lo] Z 2 A 7] @ UERY| & o]Fo]A

Jol A MelE s ol o g X3 E C,-C, dEA LA A F
ol 2 A& A A H7HA.

A1l §ho A,

3kl 1o 4, A7 R, WA R, ol & &0 C-C,¢Z 7], C ,-Cy
AFA LAY, Alob 7] = S22 YRR XS E C -Cs AV =
Aoty iz 2 YA E X8 E C -C, LIA LA

ol A A8 H e A A 7HAL

i)



WO 2021/010650 PCT/KR2020/008916
28

[7d -8} 5] A 18kel] Aoy A,

871 BFotA] 12 B H = 3hehe2 3] 3o 2 W A] 82 A <=
3}t ol B E =, 2 F oAb A& Asll 2 kAl
Q_tﬂ)q 2>

0
Fon o §Ms

P \SI—CH3
F GHs

<3}5h2] 3>

. 9 CH,CHj

P i—CH2CH;
: CH»CH3,

= C,? O CH2CH,CH3

P~ \SI—CHZCHQCH;:,
; CH,CH,CHs

<3} 5>



WO 2021/010650 PCT/KR2020/008916

P

O
g

<§}6¥/\1 6>
F ” Q CH3
F CH3

<§_tﬂ)\1 T>

= § 0 CH2CH,CH;
P \SI—CH3
- CH-CH-,CHsx

<&}8h4] 8>



WO 2021/010650 PCT/KR2020/008916
30

[T 6] ERF
H

(3737 Aol Ao1A
8738 ATl AolA,

ol AleFel slolA,
7] ¥ F 9 LiPF ¢, LiBF 4, LiCF 5SO 5, Li(CF SO ») »N, LiC ,F 5SO 5,
Li(FSO 1) 2N, LiC JF 4SO 5, LIN(SO ,CF ,CF ) ,, 2 3}7] 3}812] 9 4] 122
EA = 3RHE F ol A Al e E sk o] 3l el F ol A A8 Al e A
[heh4 9]

— ——y

Li* /P\

[}3}2] 10]



WO 2021/010650 PCT/KR2020/008916

[7d-7-8F 10]

31

R\ O
Lit //P
F 0
o)
5 2.
(3184 11]
N o -
o—/
L*F\B
| F/ \o_‘
A\
L O |
[3}8}4] 12]
0
Lif | s
0
0
%ﬁi
/\C}7] Tor | &7} o el el 7} B vl o] E(EMCO), WlEl Z 2 A7} H Y|o]| E
o] €l 3 2 7 7} 1B | o] &, t] v &l 7} 1] o] E(DMC),
U] o] €17} 2.9| o] E(DEC), T] & H 7} 1 v o] &, = 2 &l 7} 1.4 o] E(PC),
o) & 2l 7} 51| o] E(EC), &7 9 o) e Al 7} 1.u| o] E(FEC), H] d @

ZhRE o] E(VC), vl do & 7l 7} 2 Y| o] E(VEC), FE gl 7t H o] &
NEZZu ool E, e e o] E, vy EFHALo] =

U)W el ¥ 2oju] = qwﬂﬂmEﬂﬂE7m}mﬂiﬂE

AnlRE 22 E 9 HEgGSo | mR2Fao g A oA e 1F



WO 2021/010650 PCT/KR2020/008916

32
old-& EashE, gl F oAb A& HsA
(@11 Fededs 6k F
S EAS ¥oe= o 2
A7 F= S5 Abolol] WA E = A A g E3tet,
7] Adf Aol 7] Al & WA A5 & F o] & gol uhE HI A=
EgtshE gl E ol A A
373 12]  Al11gel] holA, A7l &=l 3t7] 81312 1382 A ¥ = 33t=&
EgtshE gl E ol A A

<3}k 13>

Li Ni,Co M,0,,A,

271 882] 13 =, 1.0<a<1.2, 0<b<0.2, 0.6<x<1, 0<y<0.3, 0<z<0.3,
x+y+z=1, M= &1HMn), BHH55(V), v 2H 5 (Mg), 25 (Ga), 2 2] (Si),
2= 'l(W), = B ¥l(Mo), E(Fe), 715 (Cr), 7-¢(Cu), °}(Zn),

Bl EHE(Th), &FHF(AD) 2 HEB)SE o] Foxl # o 27 Hdes
Bl o] Atol 3L, AEF, S, Cl, Br BE3= o] 5 9] x3lolt},



WO 2021/010650 PCT/KR2020/008916
11




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2020/008916

A.

CLASSIFICATION OF SUBJECT MATTER

HO01M 10/0567(2010.01)i; HO1M 4/525(2010.01)i; HO1M 10/052(2010.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1M 10/0567; HOIM 10/052; HOIM 10/056; HO1M 10/0568; HOIM 10/0569; HOIM 4/58; HO1M 4/525

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: [PC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: bk Zle(electlrolyte), A 7]-11](additive), # & o] 2}4d A (lithium secondary battery),
Si-O Z (Si-0 bond), PF5 #| 7 #|(PF5 scavenger), P(phosphorus), F(fluorine)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2016-0040708 A (ASAHI KASEI KABUSHIKI KAISHA) 14 April 2016. See paragraphs [0001],
[0012]-[0030], [0081] and [0082]; and claims 1-3.

A 1-12
US 2013-0337343 A1 (MITSUBISHI CHEMICAL CORPORATION) 19 December 2013. See paragraphs
[0002] and [0044]-[0046].

A 1-12
JP 2018-092957 A (MITSUBISHI CHEMICAL HOLDINGS CORP.) 14 June 2018. See paragraphs
[0009]-[0013] and [0041]-[0043].

A 1-12
JP 2013-118168 A (ADEKA CORP.) 13 June 2013. See paragraphs [0001] and [0008]-[0011].

A 1-12
KR 10-2017-0014889 A (LG CHEM, LTD.) 08 February 2017. See paragraphs [0007]-[0020].

A 1-12

Further documents are listed in the continuation of Box C.

See patent family annex.

®

WA

“pr
“g»

“p

“«o”

«p»

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

wr

D&

wyr

g

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

22 October 2020

Date of mailing of the international search report

22 October 2020

Name and mailing address of the ISA/KR

Korean Intellectual Property Office

Government Complex Daejeon Building 4, 189, Cheongsa-
ro, Seo-gu, Daejeon, Republic of Korea

35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2020/008916

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-1925051 B1 (CHUN BO., LTD) 22 February 2019. See paragraphs [0011]-[0018] and [0038].

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/KR2020/008916
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2016-0040708 A 14 April 2016 CN 105745779 A 06 July 2016
EP 3038201 Al 29 June 2016
us 2016-0248121 Al 25 August 2016
WO 2015-098471 Al 02 July 2015
uUs 2013-0337343 Al 19 December 2013 CN 101652894 A 17 February 2010
EP 2144321 Al 13 January 2010
JP 2008-258013 A 23 October 2008
KR 10-2010-0014725 A 10 February 2010
us 2010-0119956 Al 13 May 2010
WO 2008-126800 Al 23 October 2008
JP 2018-092957 A 14 June 2018 CN 101292389 A 22 October 2008
EP 1939971 Al 02 July 2008
JP 2007-141830 A 07 June 2007
KR 10-2008-0056226 A 20 June 2008
us 2010-0015514 A1l 21 January 2010
WO 2007-055087 Al 18 May 2007
JP 2013-118168 A 13 June 2013 CN 103797635 A 14 May 2014
CN 103797635 B 26 October 2016
EP 2775559 Al 10 September 2014
EP 2775559 Bl 06 July 2016
JP 5955629 B2 20 July 2016
KR 10-1947516 Bl 13 February 2019
KR 10-2014-0096259 A 05 August 2014
us 2015-0044551 Al 12 February 2015
us 9337511 B2 10 May 2016
WO 2013-065723 Al 10 May 2013
KR 10-2017-0014889 A 08 February 2017 KR 10-1997052 Bl 05 July 2019
KR 10-1925051 Bl 22 February 2019 WO 2020-027415 Al 06 February 2020

Form PCT/ISA/210 (patent family annex) (July 2019)



FAZEN =
TAZANE LA PCT/KR2020/008916

A, Bl 3l 7| EF(FAESEFAPC))

HO01M 10/0567(2010.01)i, HO1M 4/525(2010.01)i, HO1M 10/052(2010.01)i

B. ZALE Eof

A HAEAFHASIEFE 714
HOIM 10/0567; HOIM 10/052; HOIM 10/056; HOIM 10/0568; HOIM 10/0569; HOIM 4/58; HOIM 4/525

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

Az o] B KAE ol EH o] 2 o] HHo] 0] | H G Mol F et HT))

eKOMPASS(E-3] 3 U5 AAA| 2 & 719 =: & & (electrolyte), H7[AI(additive), #F ©|ZA X (lithium
secondary battery), Si-0 AE(Si-0 bond), PF5 A AA|(PF5 scavenger ), P(phosphorus), F(fluorine)

c. #EE™

Ae AT +82-42-481-3326

WA HE 182-42-481-8578

S AewdH W AE FHEIR = A 1A #d At
A KR 10-2016-0040708 A (o}AFS| ZhA| o] 7FH-A|717Fo|AF) 2016.04.14 1-12
w2k 00011, [0012]1-[00301, [0081]1, [0082]; & 73 1-3.
A US 2013-0337343 A1l (MITSUBISHI CHEMICAL CORPORATION) 2013.12.19 1-12
o=t [0002], [0044]1-[0046] .
A JP 2018-092057 A (MITSUBISHI CHEMICAL HOLDINGS CORP.) 2018.06.14 1-12
o=t [0009]-[0013], [0041]-[0043].
A JP 2013-118168 A (ADEKA CORP.) 2013.06.13 1-12
o=t [0001], [0008]-[0011].
A KR 10-2017-0014889 A (F213]A} d=x]g}eh) 2017.02.08 1-12
ek [0007]1-[0020].
A KR 10-1925051 Bl (521 ZAF H1) 2019.02.22 1-12
<= [0011]1-[0018], [0038].
F7} 2350 (Aol 71 A o] 9l X dgssd Ba A s Fxai e,
* 1Ed T 59 Jhe e
T FAESYL B eAd T FE B oz 297 455
“AT EWE] PElo) glE A0 Rol= AutE & FFES Aol H 2F stom wrgol 71271 B A} o| 2L o8] 5)7] 95 <l gd
‘D7 B ZAELIA Zlo] o) g3t £ v
BT ZAZYGRDWE 299 B AL A ZAE DD o] X SR Ao Y= . o £ shvtoz Ay e 4
of ZME AEY = £33 3 T Ee dHAge] gle dom £
LY A RS ATSE Y B O AR $L  cyr sdws pue] Q= 2 5D Fao] sh o] 4o 2 EHw)
i T EEE o] (0] §E WA E wo)7] 98t 2149 B Zoals Ao ® 7 zike] BdR A AE e Ao Ay ukby
0" FE A, ARG, WA EE VI SR A eln g B =ARAe g AeR £
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
A ZALe] A A e T A AR LA T
20200 109 229 (22.10.2020) 20201 10 22¢ (22.10.2020)
AL
el it

42 PCT/ISA/210 (- A A 82 2019\ 78)




A ZEW

A Z A %l
Qo Esd Ba An PCT/KR2020/008916

jf;ﬁj%é%"” A 29 oS =55 =AY

KR 10-2016-0040708 A 2016/04/14 CN 105745779 A 2016/07/06
EP 3038201 Al 2016/06/29
US 2016-0248121 Al 2016/08/25
WO 2015-098471 Al 2015/07/02

US 2013-0337343 Al 2013/12/19 CN 101652894 A 2010/02/17
EP 2144321 Al 2010/01/13
JP 2008-258013 A 2008/10/23
KR 10-2010-0014725 A 2010/02/10
US 2010-0119956 Al 2010/05/13
WO 2008-126800 Al 2008/10/23

JP 2018-092957 A 2018/06/14 CN 101292389 A 2008/10/22
EP 1939971 Al 2008/07/02
JP 2007-141830 A 2007/06/07
KR 10-2008-0056226 A 2008/06/20
US 2010-0015514 Al 2010/01/21
WO 2007-055087 Al 2007/05/18

JP 2013-118168 A 2013/06/13 CN 103797635 A 2014/05/14
CN 103797635 B 2016/10/26
EP 2775559 Al 2014/09/10
EP 2775559 Bl 2016/07/06
JP 5955629 B2 2016/07/20
KR 10-1947516 B1 2019/02/13
KR 10-2014-0096259 A 2014/08/05
US 2015-0044551 Al 2015/02/12
US 9337511 B2 2016/05/10
WO 2013-065723 Al 2013/05/10

KR 10-2017-0014889 A 2017/02/08 KR 10-1997052 B1 2019/07/05

KR 10-1925051 Bl 2019/02/22 WO 2020-027415 Al 2020/02/06

212 PCT/ASA/210 (-5

£3] F7182)) 20194 78)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report

