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AA4d |0.7M [0.3M 1.0 6.0 1:6 7
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AA4d |0.7M [0.3M 1.0 3.0 |10 1:3:1 |4
7a
AA4d |0.7M [0.3M 1.0 3.0 2.0 1:32 |6
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H w4 |0.7M |0.3M |1.0 0.5 1:05 |15
la
H w4 |0.7M |0.3M |1.0 0.5 [1:05 |15
2a
H w4 |0.7M |0.3M |1.0 3.0 0.5 1:3:0.5 |4.5
3a
H w4 |0.7M |0.3M |1.0 3.0 0.5 [1:3:05 |45
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H w4 |0.7M |0.3M (3.0 - 3.0
Sa
H)3le]  [0.7M |0.3M 1.0 [2.0 - 3.0
6a
H)ole]  [0.7M |0.3M 1.0 0.5 - 1.5
7a




18

WO 2018/169371 PCT/KR2018/003136
H] 1l o] 1.0M - 1.0 1.0 1:1 2.0
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L] F (A BFYol] =ESFAL, AR e A2 T, E S 2 (roll
press)E A A|Fo] =S A 23S

[159] Eeh o FEAF v B vl & PVDF, B A A & 75 B2 (carbon
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Aol 32 [84.7 90.7 11.2
Al 42 |85.2 91.4 10.7
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2Ald 7a |88.0 86.4 12.6
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H]alel 92 [68.1 87.1 12.2
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ES A8 A FAAY AW E FFES FUFR A8 Hlﬂoﬂ la
WA dacll vl Ste] a1 = A9 212 A4 54 SHAA BF S5 sl o=
B7E &S e 5= Q)
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AN 1e WA 7e Z Bl u 4] 1¢ WA 9e)

[198] A A H7HA 2 E2ZH, 317 32 400 71AlE A E2 54 F &3}
FTHH & A &oto] el HA 2 ES Al xS

[199] oloj A, 2 J}H Y| o] E(PC): ol & 3 & 3] @ Y| o] E(EP): t] v €
7R U] E(DMC)=2:4:4 (T ZFH]) o 24 & zk= HlA 77| 8ol vl+A4
Al 7S 7] © 2 LiFSI 0.7 mole/¢ "2 LiPFs 0.3 mole/¢ % 7}3}aL, A7)
Adafld J7HA 24 =8 817] 323 R 400 V[ Al E R HIFsto] Ao =
2 vl &of A& 27 Al x5kl T
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[200] [3]
59 A 7EA v
LiFSI |LiPF, |&e2] |TVS |FEC |[TBP |[TMS |=3H] |Z%
la P
AA4d |0.7M [0.3M 1.0 0.05 1:0.05 |1.05
b
AAd [07M |03M [1.0 0.1 1:0.1 1.1
2b
AAd [07M |03M [1.0 0.2 1:0.2 1.2
3b
AAd [07M |03M [1.0 0.5 1:0.5 1.5
4b
AAd [07M |03M [1.0 1.0 1:1 2.0
5b
AA4d |0.7M [0.3M 1.0 0.2 |05 1:0.2:0.5 |1.7
6b
Ao 07M [03M |1.0 0.2 [1.0 1:0.2:1 (2.2
7b
H w4 |0.7M |0.3M |1.0 § - 1.0
b
H e [07M [03M |10 - 0.5 1:0.5 1.5
2b
H e [07M [03M |10 - 0.5 [1:0.5 1.5
3b
H w4 |0.7M |0.3M |1.0 0.2 0.5 1:0.2:0.5 |1.7
4b
H w4 |0.7M |0.3M |1.0 0.2 0.5 [1:0.2:05 (1.7
5b
H)ole]  [0.7M |0.3M 1.0 |10 - 2.0
6b
H)ole]  [0.7M |0.3M 1.0 0.5 - 1.5
7b
Hlae]  [1.oM |- 1.0 1.0 1:1 2.0
8b
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H] 31 o 1.OM [1.0 1.0 1:1 2.0
9b
[201]
[202] ) AR F Feko) 3 Fekg
[203] 2) TVS: Eaﬂlé 214 01 /FEC: =722 o€ 7} B y|o] ¥ /TBP: E&|H-E
E X o]E /TMSP: EEl~ECWE A ) ¥ AHo|E /882 1a Y

[204]
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[205] [34]
5 A 7EA b2
LiFSI |LiPFy |3}8}%] |TMS |FEC |TBP |TMS |Z%H] |&%0
la P
AAld 10.7M [03M [1.0 0.1 1:0.1 1.1
lc
AAld 10.7M [03M [1.0 0.5 1:0.5 1.5
2¢
AAld 10.7M [03M [1.0 1.0 1:1 2.0
3c
AAld 10.7M [03M [1.0 1.5 1:1.5 25
dc
AAld 10.7M [03M [1.0 2.0 1:2 3.0
5c
Ao 07M [03M 1.0 0.5 |05 1:0.5:0.5 [2.0
6¢
Ao 07M [03M 1.0 0.5 |1.0 1:0.5:1 |25
7c
Hl3e]  |07M  |03M [1.0 - - 1.0
lc
Hl3e]  |07M  |03M [1.0 - 0.5 1:0.5 1.5
2¢
Hl3e]  |07M  |03M [1.0 - 0.5 [1:0.5 1.5
3c
Hl3ie]  |0.7M  |03M [1.0 0.5 0.5 1:0.5:0.5 [2.0
dc
Hl3ie]  |0.7M  |03M [1.0 0.5 0.5 [1:0.5:0.5 |2.0
5c
Hl3e]  |0.7M  |0.3M 1.0 |10 - 2.0
6¢
Hl3ile]  |0.7M  |0.3M 1.0 0.5 - 1.5
7c
Hlale]  |[1.0M |- 1.0 1.0 1:1 2.0
8¢
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Hlale] |- 1L.OM [1.0 1.0 1:1 2.0
9¢c
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Td
[209]
[210] () A@d: g F olAAA 9 A5 H7t
[211] 1) 2§ olxAXA & A X
[212] = &2 2 A Li(Ni, 33C00 33Mng33)0,2] 35 89 T %, A A Z FHE
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[222]
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[224]  (a) $F FAE

[225] AN S v e S A A A7 A 7F 485 2 F o) AFA X E AF2of A
0.33C/4.25V A A 57/ A HCC/ICV) 2 2 =2 4, 25V/55mA77}x] ZH3s}a
0.33CE 2.5 VZEA] HbA 8l 2 7] WAL 4230619 a1, o] T 420 A

0.33C/4.25V A A 7/73 A H(CC/CV) 4.25V/55 mAﬁW 3 Xd?} . 60°Col A 8F
AR TE A A T A7) o] A A E S Aol A 0.33C/4.25V

AR F/IAZHARCC/ICV) ZA 2 4.25V/55mA7A] 58} al 0.33CE 2.5 VI7HA]

W ske] W Al 8598 593l

226]  [2] 2]

[227] &% FAE (%) =87 A& T WA &% (mAh)] / [Z7] W &% (mAh)] x 100

[228]

[229] (b) 77 7

[230] ¥ (a AFlA 27 A F 7 AAE B 7 F L2 SOC 50% 2%
dAsto] FAE S7435te] o]l & 27 FAR g elstal, SOC 100%0 A a2 A7
o] 60°CoN A ZA4 & AA FAE HEFAZR Astd], AR FA T7HE
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[231] (4] 3]

[232] FA F7H(%) = (RAZEFA-Z27152) 1 (2715 7)) x 100

[233]

[234] (c) A 715

2351 (@A FolA 7] A F Aol &5 2 T 8 7[F 22 SOC
50% % S73HAL, 3C A FE 1023 WA ko] o] wfeo] Het7st akol &2 A &8
SAeto] 271X} SR 8tal, 8F A4 o] F T U HH o 2 A S SA 5]
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[242] [3E5]
&% &% 7 A&t F7HE(%)
F A £ (%) 3 55(%) T7HE(%)
45°C, 700 cycle |60°C, 8¢ 60°C, 85 60°C, 85
2Nl 1b [71.9 79.5 254 242
2] 2b |74.8 82.1 227 21.7
ATl 3b [75.6 83.7 21.4 20.3
2] 4b |73.1 82.4 20.9 19.2
A ATef 5b |67.4 80.5 23.1 18.4
2Nl d 6b [77.4 84.9 26.1 25.7
2N d b [79.5 86.2 275 28.6
H) el 1b [43.8 54.3 56.4 37.5
H) Lol 2b [42.6 48.3 61.5 42.8
H] 3l e 3b |fading - - vent
H) Lol 4b (65.7 67.9 47.8 34.1
H) el 5b |fading 54.5 59.7 43.8
H) el 6b |fading 63.2 48.1 26.3
H) el 7b |fading 53.4 56.6 33.7
H) ol 8b |fading 81.2 243 19.8
H] el 9b |52.8 80.9 239 20.4

[243]
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[252] [3%6]

&% &% 7 A&t F7HE(%)
Fr A (%) 3] 55(%) S 7HE (%)
45°C, 700 cycle |60°C, 8¢ 60°C, 85 60°C, 85
2Nl 1c [68.9 76.4 28.7 28.1
2 A 2¢ |70.8 77.7 24.9 26.4
AN 3¢ [72.4 78.1 254 25.7
AN 4c |71.1 74.6 24.1 25.9
Al 5¢ [65.5 72.6 26.1 26.3
2N 6¢ |74.6 78.4 29.3 29.2
A 7e [75.2 79.8 31.6 30.9
Hl el e [43.8 54.3 56.4 37.5
H) Lol 2¢ [42.6 48.3 61.5 42.8
H] 3l e 3¢ |fading - - vent
H) Lol 4 [60.9 62.1 527 38.4
H] 3l e 5¢ |fading - - vent
H) e 6¢ [51.3 - - vent
H]3le]| 7¢ |fading - - vent
H] 3l o] 8¢ |Fading 78.0 29.8 27.4
H) Lol 9¢ [57.6 75.3 28.2 29.0
[253]
[254] 7] 68 FxeHd, B o|EA 2 E s3tEd AuolEA
= (EdH éﬂlOlE)e 1:0.1 LHX] 1:29] B] & &2 S35 A A o] [c WA
7c7h, AEo] EA st & A 854 v T2 o] E) 33 E S FUFR
A&k v)adl 1c WA 5col Blsto] a1 =18 A3 2 A 54 Sl A
B et 202 J7E S-S g 5 3l
[255]  TFAF LR, Ao EA SIHES X85 FAA, A LA F oA
F7hE F 20| EA 3etES 3o 1al] Hdlo| EA 4§ 3teE g
Z-ggk vlale] 1c WA 3¢9 A5, aLL-ol Ao 78 54 7 ?ﬂﬂ S0l B5
2@ dotsith= AL g = AAaL, o] EA 3E-& A &ehA B
H]ald] 1cofl B]&}e] F71R2 Lo EA 3F3E-2 483 v ald] 2¢ Y 3¢9
35 &% FrAlEo| i ofstH lar, 53] A& H FATF a2 ARk
FEEHA Frrstel A Aot ae 9l = e, 53]
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EgaEguEddd) LMol ES A& vl 3= 718 54 R A 5A
A7 B ol AA7F 2hE Bo] Hol A2 ¢ gl Ao A g
A& GRlst = 9l
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2 A4 EA Y B EFeol] AT} AE B0l HOJ ZA]z2 T 5 Qe
gto] WA e AL E0E 5= Q). o] & FE A, EAH o EA T ES
A d H7rA 2 A detA] Eetrhs g glskglt

[257]  1¥]3L, 382 1a9] 3 E S 4884 &2 Hlalef| 6¢9F 7c2 A
Ao AL Alol & A 5o Eotste] AE L 2HE o] EvFsE A AY, AL
A A 7h 2 A o] A st A 7F vent® = T Al Aol dotdhE
SRS =

[258] g LiFSINHS: A 83t Al2e]l HFERHE 2488 1] 1l 4] 8¢9} 9co] -5~ a1+
T B A gEe] dotet A3 E YER A 58 & Y

[259]
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uhgA et A8 1e = i, FUHA o R EF QR JdEd stV o EE
Aok Afole e 7 ST 12 A 540 Bt vl o] 7hsshe
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[3%7]
SR A7FA
LiFSI |LiPF,|3}8} |[LiO |LiD |LiB |LiBF|TBP |TMS|Z%H] |Z-&F
2] 1a |DFB|FP |OB |, P )

2AAe107M |03M 1.0 |0.1 1:0.1 1.1
1d
2 ATe10.7M  {0.3M |[1.0 0.1 1:0.1 1.1
2d
Ao 07M |0.3M [1.0 (0.3 1:0.3 1.3
3d
2 ATe10.7M  {0.3M |[1.0 0.3 1:0.3 1.3
4d
AT 07M |03M [1.0 |05 1:0.5 1.5
5d
2 ATe10.7M  {0.3M |[1.0 0.5 1:0.5 1.5
6d
2 ATe10.7M  {0.3M |[1.0 0.5 1:0.5 1.5
7d
2 ATe10.7M  {0.3M |[1.0 0.5 1:0.5 1.5
8d
2AAe107M |0.3M 1.0 [1.0 1:1 2.0
9d
2 ATe10.7M  {0.3M |[1.0 1.0 1:1 2.0
10d
AATe07M |03M 1.0 |15 1:1.5 25
11d
2 ATe10.7M  {0.3M |[1.0 1.5 1:1.5 25
12d
Hlae [07M |0.3M |1.0 |- - 1.0
1d
H)3lel] [0.7M {0.3M |- 1.0 - 1.0
2d
H)3lel] [0.7M {0.3M |- 1.0 - 1.0
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3d
H] 34 |0.7M |0.3M 1.0 |- 0.5 - 1.0
4d
H] 34 |0.7M |0.3M 1.0 |- 0.5 |- 1.0
5d
Hl e [0.7M [0.3M [1.0  |0.5 0.5 1:0.5 1.5
6d
Hl e [0.7M [0.3M [1.0  |0.5 0.5 |1:05 1.5
7d
H] 34 |0.7M [0.3M |1.0 0.5 0.5 1:0.5:0.5 |2
8d
H] 34 |0.7M [0.3M |1.0 0.5 0.5 |1:05:05 |2
9d
H) 3o [1.0M |- 1.0 1:0.5:0.5 |2
10d
H] 3 o) |- 1.0M [1.0 1:0.5:0.5 |2
11d
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&% &% 7 A&t F7HE(%)

Fr A (%) 3] 55(%) S 7HE (%)

45°C, 700 cycle |60°C, 8¢ 60°C, 85 60°C, 85
2 Ae] 1d |74.8 77.6 25.2 28
A 2d |74.8 78.7 214 24.1
AT o] 3d |76.6 80.2 227 28.7
2Nl 4d [76.9 81.3 19.2 239
AT ef 5d |78.1 81.8 21.4 30.1
AT ef 6d |78.4 82.9 18.7 227
AAe 7d (77.2 80.7 22.7 29.5
2 Al 8d [70.6 75.4 29.7 349
2 Al d od [75.3 78.1 20.3 324
A4 75.6 79.2 19.5 24.4
10d
A4 70.2 74.6 46.7 48.8
11d
A4 72.2 76.4 34.4 28.7
12d
H)alel 1d [43.8 54.3 56.4 37.5
H) e 2d |63.4 - - vent
H] el 3d |59.8 61.6 723 38.1
H) Lol 4d [42.6 48.3 61.5 42.8
H] 3l e 5d |fading - - vent
H]aldl 6d |68.2 66 58.6 419
H)alel 7d |54.5 526 69.3 50.6
H) Lol 8d [67.2 67.3 473 36.7
H]aldl 9d |56.4 53.6 56.4 45.9
H)ale]  |fading 54.1 61.2 39.4
10d
Hlale] 425 53.6 59.3 41.0
11d
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