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(57) Abstract: The present invention provides a lithium secondary battery manufacturing method comprising: a pretreatment step of
forming a solid electrolyte interphase (SEI) membrane on an electrode by immersing the electrode in an SEI membrane formation
composition containing a lithium salt, a non-aqueous organic solvent, and an SEI membrane formation agent capable of forming the
SEI membrane by means of an electrochemical oxidation reaction or an electrochemical reduction reaction, and then applying
voltage to the composition; and a step of using the electrode, having the SEI membrane formed thereon, so as to manufacture a bat -
tery assembly, putting the battery assembly into a battery case, and performing, at least once, a combined step of electrolyte injection
and charging. According to the manufacturing method, the SEI membrane is formed on the electrode in advance by the electrode
pretreatment, the electrode having the SEI membrane formed thereon is put into the battery case, and the electrolyte is injected, at
least once, into the case in steps, and thus the output characteristics and lifetime characteristics of a lithium secondary battery can be
further improved.
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[197] [3%1]
5= SEI 9} [A]1 & 3} ) A2 = sl
A&
2=
AN [ O(ZAA)  |OPC/EC/EMC=3/3/4, LiPF,  |O(PC/EC/EMC=3/3/4, LiFSI
o1 IM, PS 15%%) M)
AN | O(ZAA)  |OPC/EC/EMC=3/3/4, LiPFs  |x
) IM, PS 15 %%)
AN | O(ZAIB)  |OPC/EC/EMC=3/3/4, LiPF,  |O(PC/EC/EMC=3/3/4, LiFSI
o3 IM, PS 15%%) M)
AN | O(ZAC) |OPC/EC/EMC=3/3/4, LiPF,  |x
o4 IM, PS 15 %%)
AN | O(ZAD)  |OPC/EC/EMC=3/3/4, LiPFs  |O(PC/EC/EMC=3/3/4, LiFSI
o5 IM, PS 15%%) M)
AN | (ZAE)  |OPC/EC/EMC=3/3/4, LiPF,  |x
o6 IM, PS 15%%)
AN | O(ZAF)  |OPC/EC/EMC=3/3/4, LiPFs  |(PC/EC/EMC=3/3/4, LiFSI
|7 IM, PS 15%%) M)
AN | O(ZAG) |OPC/EC/EMC=3/3/4, LiPF,  |x
o8 IM, PS 15%%)
H) 3L |x O(PC/EC/EMC=3/3/4, LiPF, |x
o1 0.5M, LiFSI 0.5M)
H 1 [x O(PC/EC/EMC=3/3/4, LiPFs |(PC/EC/EMC=3/3/4, LiFSI
o2 IM, PS 15%%) M)
H) 3L |x O(PC/EC/EMC=3/3/4, LiFSI  |(PC/EC/EMC=3/3/4, LiPF;
o3 M) IM, PS 15%%)
H) 3L |x O(PC/EC/EMC=3/3/4, LiPFs |x
o4 IM, PS 15%%, VC 15 %)
H) 3 |x O(EC/EMC/DMC=3/3/4, LiPF |O(PC/EC/EMC=3/3/4, LiPF,
o 5 s IM, VC 15%%) IM, PS 15%%)
[198] 7] F 10 A, S o] Z3H] 7] =L Luu| o),
[199] ZA A . EC/EMC/DMC=3/3/4, LiPF, 1M, VC 15%%
[200] ZA1B : EC/JEMC/DMC=3/3/4, LiPF, 1M, FEC 1=%%
] %

[201

3

C : EC/EMC/DMC=3/3/4, LiPF¢ 0.9M, LiODFB 0.1M
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[202] XD : EC/EMC/DMC=3/3/4, LiPFs 0.9M, LiFSI 0.1M

[203]  Z=AE:EC/EMC/DMC=3/3/4, LiPFs 0.9M, LiF,O,P 0.1M

[204]  Z=AF: EC/EMC/DMC=3/3/4, LiPFs 1M, ¥ & " H 0.5% %%

[205] %A G: EC/EMC/DMC=3/3/4, LiPF, 1M, PS 0.5%5 % %°| t}.

[206] N?S-]cq] 1: ZEﬂ E/H /\164

[207]  AAlel 132, R H]ale] 13} 49] 235 o] AFH A & 2ol A SOC(E 7] A 52)
AR 0.5CE 105217 A stke] dA sk Zskate =95 Atsidlv. 2 2345
5 30 Yebl )l

[208] 5= 3l YERW BEel o), = ol SEL ¥ FA sk AAY GAE AT
AAl e 13} 29] 2] F o] 2 A=, SEI % 34 HA g GAE TP shA] &
Hlalel] 1R 49} Blalste] FH 540 0] dA 3] F&H U

[209] AR AW EW, WS Aol SEI M st A A e dAE st A,
Ao ol RS GAE 28] AR AA o 18] A5, walel] 1R 400 ]S
SOC 90(%)°N Al °F 15% W <] 70% 7 A /8-S <& 5= ATt

[210] I, A A 29k Hlale] 45 ¥ als R, = gl SEI Ya g Aok A

GAE 3 5HA] @2 v]atd] 45= A A o 20] 8] 3] F 15% WA 20%7HA]

Z:}-_/l\_é;jL o oL e o]q_

[211]  wepA, dafef o R A @A o) ol A= el SEI HHe P 8= A 2
GAE sz A5, 950l dAE FEHAEE & 500

[212] é_!?.ﬂ d2:4% 5429

[213] AAJell 1WA 5, 3 H]ale] 1 W A] 49] 2] F o) AFH A& -0l A
3 %i%/ﬁ AsHcc/evy 20X 4.2V/3.25mA7MA] 1ICE 78 v,
B2 F(CC) 10 A 3.03V7HA] 3CE Wl star, 2 W %8 S48t
o] & 1 WA 80 Alo] &= v AAlEkglar, S48 WA §3& 549
LHERA AT

[214] 4ol A o = iz ukel o), el whet, A= Aol SEL S | ks
A @AE a8k Ao Al 1 WA 5=, 28 4] &2 Blald] 1WA
4ol w)sf =74 SAdo] A3 P S & 4 Ak

[215]  TAIHSE AW EA, WS Aol SEI M st A A e dAE st A,
defo = RS- DAL 13] o) AAIGE AAJof 19] 7 -, BlaLel] 1 W] 4¢)
Hle 27 W &2 A S YER RLaw oF 103] Aol F o] F- WAl 8%l
dAsl FdEe L a3l

[216] =, DAl 1WA 58] o] 2 X 5= 18] WA 803 74A] =18 54 Aot 12 9]
71= 7171 @rste] 803 M W o] 27 Wl Bl wls Ao frastA
ol Hhefl, Bl alel] 1 WA 42] Q-5 303 A Al F o] F AA 3| AAselal,

[217]
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25 Blalsto] B, s o 5=
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[218] upebA], daf o 2o F F T A

HAE st AT, T 54
[219] Ao 3: 2L (swelling) 54 23
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%?%%

74 -3 1] SEI(solid electrolyte interphase) %} & A8 A &, A= A7 F
e el o] B o SE % Ao o) A, 2
71 SEL 2ro] GAH A=8 o] &3to] AA 2HAE A =3 5, ol &
AR Aol el gar, Aaf ol o B s 23 3AHE 13 o]
FAshE GAE sk,
B71 SE1L @48 A =2 59, HlaA 718, R A7) 3tsH4

24e} sz S e kgl o3 SEI M-S @4 ehi= SEL v 3441
East= A9 9 E o] aFA A 9] A ZHH

A Al s,

7% 3] A1kl oA,
2371 SEI 2 A A = v d & kR0l E, e ddl 7t o] E, o &
Hd gl R0l E, 22 v ddl bR o] E, T v d
FER o) E E Hd o €l FhH o] ER o] Fo] X o A A ElE o] =
i} = = ol EFEE X8k A9 Bl ol A A o Al =T,
7% 4] A18e] oA,
/\1—7] SEI 9} ol ﬁﬂﬂ ;q] = /\01—7] SEI ‘1} ]
=% WA 10 %] Fo = 23y
;q]zu]—m
7% 5] A18e] oA,
A7 JEGS L1PF6, LiAsF,, LiICF;SOs, LiBF,, LiBF,, LiSbF,, LiAlO,,
LiAICL, LiSO;CF; R LiCl10, 2 o] Fo] %l ol A A8 ¥l o = st} = &
oo 3= Eghek= A%l g ol AP A o] Al M.
7% 6] A18e] oA,
2F7] SEI Bt 8412 0.01 C WA 5C2 AAF 274 0.005 V A] 4.5
Vel A& A7bste] = AR Bl F o] AP A 9] Al 2.
733 7] A18e] oA,
’F71 SEL 9} A& A7) A =o] =2l A9-,001 C A 5C 9 A
2ol 1V A 45V HSEE 1 AIZE A 24 A1 E 17} 81
TP e = 2 Y E oA A o] Al MY
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A 2
(373 16]  Al158Fe] o)A,
Al o= Y EEE BB U AEFoE2AAYd o= g F

(7478 17]

[7d -8 18]

[7d7-8 19]

[7d -8} 20]

[7d -8} 21]

[7d -8} 22]

(778} 23]

[7d -8} 24]

ﬂnﬁﬂ MH

A7) A2 A e YELA sgE W Easol B sgE R o) Fojn
Fol A A Els) iz o] sh, iz ol B EHE-S ] Xeshz A9 U

o]x}ﬂ;q/] ;q]zu]—m

A 108} 3= A 118ke] oA,

A7 Al S HAE A= 001 C A 5 AARF 2404 1.0V WA 4.5
Vel A& A7bsto] 3l = 219 Bl ol A A o Al =W,

A 1138}el] o] A,

A7 Al FAGA = AL A F F AA] Ao] A5 HEEHA B
AHlE = A<l 2 E ol A A o] Al M.

A1kl §loyA,

A7 A2 FASA =001 CHA 5 AAF 240 20V A 45
Ve Ak I7bstA e H = 4] 2 E ol A A o] A=,
A1kl §loyA,

A7 A2 SHGA = A2 Al
T ¥ = A g i o] xp A o] Al =y
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