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The present invention provides a non-aqueous electrolyte solution having both stability at high
temperature and high conductivity at low temperature, and an electrical storage device using the non-aqueous
electrolyte solution.

The present non-aqueous electrolyte solution comprises at least one lithium salt dissolved in a non-
aqueous solvent, wherein The non-aqueous solvent is at least one selected from the group consisting of a
linear carbonate, a cyclic carbonate, a linear ester, a lactone, and an ether, The lithium salt comprising at
least one of a cyanofluoroborate-lithium represented by the following general formula (I) > Li - BFy
(CN)4x ...(I) (X is an integer of 1 to 3)

The total lithium concentration contained in the non-aqueous electrolyte solution is 0.3 to 4 mol/L.
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v The present inve.ntion provides a non-aqueous electrolyte
solution having both stability at high temperature and high
conductivity at low temperature, and an electrical storage
device using the non-aqueous electrolyte solution.

The present non-aqueous electrolyte solution comprises
at least one lithium salt dissolved in a non-aqueous solvent,
wherein

The non-aqueous solvent is at least one selected from the
group consisting of a linear carbonate, a cyclic carbonate, a
linear ester, a lactone, and an ether,

The lithium salt comprising at least one of a
cyanofluoroborate-lithium represented by the following
general formula (1) °
Li*BFx(CN)s.x ...(I)

(X 1s an integer of 1 to 3)
The total lithium concentration contained in the

non-aqueous electrolyte solution is 0.3 to 4 mol/L.
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R FENRBEBPIEEBRRE _Z2ES 1 1(23CHHE
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H E % KISHIDAEZERHBERALETE A Z lmol/L
LiPFs L RBR M ZBE-IRB _ZBcREB®R(: DE 23T -
OCUR-I0CEEE UERELELZEE - BIEERRF
RTARE1-
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LIREBBIIFEKERBKE 23C ~0CUKR-10CZEE
B URBEABEZENE HEKRBEEANEL-

326848 18



201611376

[0085] [Z* 1]
[&1]
A1 —1 | EEfi1—2 | EEFI1—1 | LhEPl1—2
T Li-BF,(CN), | Li"BF(CN); | LiPF, LiBF,
HE < B RBRECC) 190 240 60 350
23°C 0.70 0.67 0.70 0.39
2?5 0°C 0.44 0.44 0.40 0.21
-10°C 0.33 0.33 0.28 0.17
BBLEtk

(V ve Ag/Ag) —3.9~2 4|—3.9~2. 4|-3.9~2. 4[-3.9~1. 7

HRIATA EFALABRACAESENB -EB2IEKE
BRI H® MW LL 6 A LiPF« 3 LiBF.{EEEHE B 2 JE K
EER IEEEREREEENRELR,N BEEEBEZ
EH -
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ECHFEAKERREZRFRASHNEEEDLRBELERE
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NEQCIT » FBS CBLETHAMBMAEE 10ml > 8L/EH
B GBL ¥ %l Li-BF:(CN): LA 0.5mol/L Z & E ¥ 2 FE K
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RET2RkEFE3 B » Li'BR(CN:REEBBRIEERS
0.5mol/L KA 0.52g» 8¢5 1.0mol/LEFBEA 1.04g % B
2.0mol/L RFffE F§ 2.08g " Li*BF(CN: R E BB CEBESS
0.5mol/L R BE A 0.58g &% & 1.0mol/L BFEM 1.15g -
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[0092)] (4 - BEWMeEFEH)

[& B 3]

EBFERKESEEYWES LiNLsCoisMnin0:93 47 - {E
BEBEMBZ Z R E (acetylene black)4 17 ~ AR ITERFE
Bl 2 RR = % Z 1% (polyvinylidene fluoride)3 {3 F¢ B 2 AKX >
WESEBEUERSER £ 120CHZBR I00EEREER
B AE -
| [0093] &amBRERFREEYWEZCER 934 - 1F
REBEMZIRE 20 - UEFRHEZFRIRR A ZLE
S5t UMEAEREBZS HREME -

[0094) EMRERFERABRBRMHEZEERKEK — 28
D DCHEBELER 1 1 BRECEBFEREER » RATl
BRIFPLUEEREB TR 70CE K 12 /MNEEBEB Li- BF(CN):
ARARBEETERE IM(1 & » Imol/L)Z /7 X K& & &
LB -

[0095)] RRFREARZBHEHMSALBE(EE 204
m: RFLZEK 40%) -
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[0101) (== 4]

[=4]
| BHs 3 | LhE{513
FEAE (mAh) 43.1 45.1
@Jiﬁmﬁ EA R (mAh) 42.8 449
B (%) 99.2 99.6
ERAE [P Q) 1.12 0.92
PERE R GREFRIEDNQ ) 4.7 11.8
. EAR (mAh) 2.2 0.9
R [ FAGY 7099 1205
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