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(57) Abstract: The present invention relates to an electro-
Iyte solution for a lithium secondary battery and a lithium
secondary battery comprising same and, more specitically,
to an electrolyte solution which enables the reduction of the
interfacial resistance of an electrode by means of compris-
ing lithium nitrate as an electrolyte solution additive, and to
a lithium secondary battery comprising the electrolyte. The
present invention enables the inhibition of a change in aver-
age voltage, during charging and discharging, which is gen-
erated due to the increase of interfacial resistance of an elec-
trode and thus can provide a lithium secondary battery hav-
ing enhanced charging and discharging etficiency and high
rate properties.
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2A

Bl o] 2| oAb A 9] 9] & B Al glo] glov, e ALES U

7+e, 352 (pouch) & = F A (coin)d s 2 5

=

ﬂl

2
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[45]
[46]

[47]
[48]

[49]
[50]

[51]
[52]

[53]
[54]

[55]
[56]

[57]
[58]

[59]
[60]

[61]
[62]

[63]
[64]

[65]

ojeh, ¥ A& Al A R dsty] Al Al E 5o FAEH
3t

o] & gl 7} 1. Y] o] E (ethylene carbonate) 2 T] W] € 7} B Y| o] E(dimethyl

carbonate) & 3:79] S U2 £&3sto] 778 vE THSH T o2, AT
718 el 2] F A< LiPFe2 & 3lA A 27 5571 IMS! LiPF, 2 3-8 =

Azt o 2 A7) E3k-g oo A2k B(lituium nitate) S A7) £E-&

100 533 ThH] 005532 Arketel Ashol e Azetgict

2371 A Ao 1ol A A A B (lituium nitate)S =3H-8 4 100 = ] 0.1
FHE A7beE AS Aleleta T YEe

[e] =
U] &% Q & ¥ 29| o] E(lithium difluorophosphate) & & -8

1
0.5 &2 A7z A& AQlsta edd o Asf o A

F= 2E 2= LiNipsCopoMng 0y, FHIH 24 ZH]d g9l EF 2. gfo] =
(PVAF) 2 = AR 7252 91.5:44:4.19] 0|2 £33 T,

N-t|’-2-3) E o] 2ol A A = S & Alxsta, 7] €98 E
dFvE JAA 29 F A2 2 gAste] F5e Azsly
S =08 F7F Immg! @] F W ®(CHEM METAIAL A £)& AH&-3} 3]

=
Z gl o & @ 2 (TonenAl Al )& A}-8-381a1, A7) Al As)Ae a5t
AAJAE A x5S

<7} s
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[68]
[69]
[70]

[71]
[72]

[73]
[74]

N AE 25°C 2ol 244 7F WA gE 3, g o) A b A
# 71(Toyo-System Co., LTD, TOSCAT 3600)E AH&31], 0.1CE 4.2V7HA]
AAFESEZ] L0.05CE T AFE I HAG 2702 = x%o}ﬁ,
0 1CZ 3.0V7HA] A7 212 ;E’a W 0}04 XWWH AlolE ol S &%
SAst o, st7] 9 Aol whe} F a ALkste] 3 10l T &5
:{v:%% L ERH ST

SHA EE () =81 &%/ 5 &%) x 100

o3

50% % /‘C}Eﬂ(depth of dlscharge DOC)Oﬂ 7\1 /] il ?}(%
1717 Ell (depth of discharge, DOD)ol| A & A ¢4 = 5
at719] 3 1ol e e o V] s A sk i d
ol 2 Abato] 2starol L E7] 5k

[‘ 2&

A z¥ 7l Aol tidte] 0.5C, 1.0C, 1.5C & 2.0CE 3.0~4.2V & ol A
Alet F 742} o] crateol] WHE WA S ES 37 20 YERN Y S
c-rate’} 0.5CY o] HhA & 5F thy) 0.5C, 1.0C, 1.5C & 2.0CY wj o] HhA g5kol
H|Z % 1o el AT 18] 3L, c-rate7} 0.5C Y w o] HEA -&-3Fof] o 3+ 2.0CY
F& ot 9 Aol wref Astete], a9 20 E5ALE

HEE5A(%)=2.0CY w9 H-g=F/0.5CH w9 W-85) x 100
A el LA s R omlate) 1] 20l whet Az g J sl S o 8-she] Al
A4 S B8 R B AShe V] 7Pl whel grtstar, T A E

3719 3 1ol YER SI T
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[75]

[76]

[77]

[78]

9

[3E1]

0.1C/0.1C (mAh) 0.2C/0.2C (V)

S |ASF A SHELA WA |HShAb]

5% |3 3t

Aol (4987 4377 [87.76%  |3.803 3.758 0.045
1
Aol (4994 4401  [88.13%  |3.801 3.759 0.042
2
Aol (4993 4385  [87.83%  [3.810 3.761 0.049
3
o] (4984 4285  [87.55%  |3.811 3.759 0.052
4
AAJe] (4884 4250  [87.01%  |3.805 3.750 0.055
5
H)ile] |4.883  [4241  [86.86%  |3.811 3.746 0.065
1
Hile] |5596 4301 [76.86%  |3.800 3.723 0.077
2

*#0.1C/0.1C, 0.2C/0.2C : 0.1C/0.1CE= 0.1CE &4 2 A e AL ov]3}aL, 0.2
C/0.2CE 0.2CE S 2 A sk A& o v gt
A7 T 1S AR, B odyo] e HUEAE A ol AL 2
59 1Al 79, vl ale] 1 F 20f v S Al o] whA ah= 9]
zko) 7k A A SHAl ol & AS AT 5= a1, o] ZH H A A A 7ol
3t

HeERes &5 Ak ol FA Ado] Aadel whel, 4 A
9] o

op
r

>
>,
£
—
=
)

A

CEERER)
AL LA s W u) el 1A 20 whe A2 A o) o] g3to] A2 ¥
29149l £ 543 37] Brhgel whet Fobsta, 1 dn g shrlel ¥ 20

LHERA AT
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[79]

[81]

10

[322]

W -8 2 (mAh) FE54.0C

0.5C 1.0C 1.5C 2.0C /0.5C)
AAe 1 |4.176 4.042 3.854 1.641 39.3%
AAe]2 4177 4.010 3.826 1.483 35.5%
AA 3 |4.133 3.947 3.645 1.079 26.1%
AN 4 |4.128 3.880 3.397 0.921 22.3%
AA 5 |4.119 3.843 3.299 0.869 21.1%
Hlad) 1 |4.114 3.669 1.502 0.499 12.1%
v 2 |4.119 2.863 0.482 0.194 47%

A7) E 2 E 1S AT W, B o) whe) A 21 AAd] | A 5]
AN AF-Hlald] 1 E 29 mlAo] vl 54 o] WAEHAS= AT +
ATk

o), B dg o] Al E AA ) 52 B a9l V] AS S EH] 918 Ao
ol AW sh/] A% AomA, B gl By 9l kel 53197 9
olste] sl A Eojof &l 19} Fad W9 el A= BE Ve AP &
g o] Ae] glo] E3u = A0 A Hofof & o)t
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AT
-3 1] 5D R #7718l E E&sl= g F oAb A8 s el doA,
A7) A s B2 A 4] F(Lithium nitrate)S U E£86h= A& 5F o2
Sh= 2l B o) xFA X & A af o,
7373 2] 7] A4ke] F(Lithium nitrate) @] $HFo] 7] 259 R /7] &l &3
100 T % the] 0.01 A 25549l 2le S 0= 8k 2

o] % Xd |-G e o,

7% 3] A 138}l glo A,
A7 €] %Qg 9] &9l F, CL, Br, I, NO;, N(CN),, BF,, ClOy, PFs, (CF;)
>PF,, (CF;);PFy, (CF;).PF,, (CF;)sPF, (CF;)¢P,, CF,SOy, CF,CF,SOs, (CF;SO
)N, (FSO,),N-, CF,CF,(CF,),CO, (CF3802)2CH* (SFs5),C-, (CF;80,),C-, CF;
(CF,);S05, CF;CO,, CH,CO,, SCN- 2 (CF;CF,S0,),N & o] F0 %
T O B2 HE dEE o] - syl RS 5 SR 5= B R ol A A E
;q 0H oﬂ

7% 4] A18e] oA,
A7 F7] Gul= ol H 2, ol AH 2, ofn| = A Y TR Yol E E 3y
FPRUO|ER o] FojX] OB HEH 18 o] A SH =R
sk 2 ol A A8 e .

[%d -3 5] Al1gel JofA,
A7 A2 v dd FhR o B, vl do Edl FR Y| o] E,

702l RV E, 3 djo|E, E3} HE BEH HE 2
H|#3 MEOE o] ozl Tol A AHH 15 o4 o Tshi A2
£ 0 shiz o F ol A A § A3 o,

(3736l A LG WA AT F ol # o AN T AL SHOR
shiz 2§ ol .
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