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5 16+ % 39 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 ZzH]) Hald A28l 4 FEC H 7}

ol wE NM(6/2/2) F=< AHER diad 2d A A9 54& Holet

it
)
|

¢

H

174 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFg EC:DMC (4:6 =%n]) dajad A|~Elo)A VC H7pe]) &0 o}

NCM(6/2/2) ¥=5& AH&S HETSH 2 4 dA9] 54 RojF.

i

T 18€ 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z=u]) Ha|d A=A FEC

ShVC AZHEEIE AET NOWG/2/2) FFE AT EFE 29 A AAe] SHS melFTl,

H

192 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 %%H])

0.5 %% FEC + 253% VC M7 283 NOM(6/2/2) 458 A48 gEFS 79 42 dX9 EAS B
=t}
%= 203 “71€] LiTFSI, LiBOB, LiPFs @3} EC:DNCS] H7F &vi& ¥4 &2 dsjdat H7eus H7heh A
NAES 483t AlelE F BHEEWS SEMolv A& H& Zlolt}.

% 212 74719 LiTFSI, LiBOB, LiPFs A& H7H8wlE x3ste AsfidS 483 A 10014 200 Aol &
ARG e, gFESS THS XPSE =A% spectrum®]th.

T 222 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z=1]) As)d Alxwlols FEC A7Md|&ol u}

2 NM(8/1/1) F=< AHER gaasd 29 A dAe S4s Hoer.
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% 232 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z%H]) 15%% FEC (530]) Hald Al2Elo|
A LiF (0.3 WA 1 M) &= w2 NCM(8/1/1) =S AH83 2l554 2 A HA 9 EAFS HoFT.

= 24 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =4]), 1 =% FEC, 3
% VCE&uol wigksl Msdel TFEC H7F&me] =1 0 WA 30 %5 H7Fske NOM(8/1/1) F=S AHE
gt FEEE ZA A HA 9 AlelE BEAS S o).

%= 25% 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs; 955 EC:DMC (4:6 S%W]), 1 5% FEC, 3
3% VC, 0 % TFEC Adad& ARgate] 1C 2delM 208 S8 5, XA 22 dFa= wv9
XPS narrow scan spectra (C, 0, F, B 9425)5 HoFE,

%= 26% 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs; 955 EC:DMC (4:6 S%W]), 1 %% FEC, 3
FE% VC, 1 5% TFEC H3dE& AR&3te] 1C 2ol 203 SWe &, dA A 283 HFe= XH
XPS narrow scan spectra (C, 0, F, B 94)5 HojFr},

= 27€ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =4]), 1 =% FEC, 3
TH% VC, 3 T%% TFEC daldS AFgste 1C 2oz e &, AXdA 223 AES= 19 XPS
narrow scan spectra (C, 0, F, B 9425)5 HoFEY,

= 282 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =4]), 1 %% FEC, 3

%% VC, 5 %% TFEC A3dS AFEsto] 1C =74 203 SHxer &, AR A E23 gdHE= U9
XPS narrow scan spectra (C, 0, F, B 9425)5 HoFEY,

S

=298 % 14 WA 179 C 1s¢ F 1s 9259 narrow scan XPS spectraSS Y3k Aoln Z+ y359 W3
= HojFEr).

% 30 LiFSI, LiTFSI, LiBOB, LiDFOB, LiPFs &< wi&3l EC:DMC (4:6 ==u]) 2 DME HafdS A3 =
Q13 NCM(6/2/2) =& AHE3 HEFS XY E4S BHAET.
% 312 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z=n]) Ha|d A=A FEC

A7l gol mhE NOM(6/2/2) F=< AHER dlaud 29 A dAe 548 HoEd

ro

% 32% 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 =&FH]) A3)d A|2=eA VC
HA7MRlEol w2 NOM(6/2/2) =8 AHES 224 2 A dxe EAS RoFy.

% 33+ % 39 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 FH]) Ha|d A|2~8ld 4 FEC H 7}

ol wE NM(6/2/2) F=< AHEE diad 2d A A9 54 Holet

H

34€ 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 ==u]) #aja A" VC H7u] & w

NCM(6/2/2) ¥=5& AH&S HETSH 29 4 dA9] 54 RojF.

i

% 352 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z=n]) Ha|ld A=A FEC
o} VC H7F8ulE 283 NCM(6/2/2) ¥ 2183 2l5a5 =29 A A9 EAS HoFEu),

H

36 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPF¢ EC:DMC (4:6 =%H]) Hafad A ~®lo|A 0.55%% FECS}

)
0.5 %% FEC + 25%% VC H7F8vlE A83 NOM(6/2/2) ¥=5& A8 glaad 29 A 449 545 B

H
w

7+ 74719 LiTFSI, LiBOB, LiPFs €953} EC:DMC® #H7} 8vlE ¥X &2 A&z HrleuE Hrisk A
AAES H&3lo] AlolE & FFERWS SEMenX & B2 Flo|t},

= 388 A7]9] LiTFSI, LiBOB, LiPFs 9E3 H7FgmE x3sts= dajdS A 83 A8 104 200 Alol & =
A% U, PSS ETHS XPSE SH3 A EYo|T)

% 39¢ 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z==H]) Hald A|~Elo A FEC 7| & u}

_10_
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2 NOM(8/1/1) =& AH&S Bl 391 A A9 EAS HolFEr.

% 40+ 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z&H]) 15%% FEC (F3H]) As)d A]2Hld
A LiF (0.3 WX 1 M) s=e w2 NCM(8/1/1) 455 AHgs gEad 29 A dAe 5A4ES HAaE.

T 41 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 9&< EC:DMC (4:6 F4]), 1 %% FEC, 3
S VC&uoll wigket s Aol TFEC H7-&wie] S=u] 0 WA 30 TF%E H7kskel NCM(8/1/1) d=+ AH&

g PEEg R A dX ] AbelS SAE AT mHolth

Ll

=

% 42% 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFy 45& EC:DMC (4:6 =H]), 1

% VC, 0 5% TFEC d3ldS AF&3to] 1C 7oA 2038 et & AR A 228 guEa= WY
XPS narrow scan spectra(C, 0, F, B 9425)S HoFEt},

% 43% 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs ¥&< EC:DMC (4:6 F=H]), 1

% VC, 1 5% TFEC d3ldS AF&3to] 1C oA 2038 st & AR QA 28 gEa= WY
XPS narrow scan spectra (C, 0, F, B 94)& HoFt).

% 442 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFy 5 EC:DMC (4:6 =H]), 1 =% FEC, 3
Z% VC, 3 2% TFEC AMZEE Agste] 1 270z Z2dst 3 AX g4 283 fES=

narrow scan spectra (C, 0, F, B 9425)2 HoFEr},

% 452 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFy 95 EC:DMC (4:6 =H]), 1 =% FEC, 3

1
=% VC, 5 5% TFEC d3ldE AM&sto] 1C 21olA 208 e & AR A 228 gEa= WY
XPS narrow scan spectra (C, 0, F, B 94E)E HoFu},

=468 % 14 WA 179 C 1s9 F 1s YA2E9 narrow scan XPS spectrasS vd3k zoin zF w359 W3
g HoF).
% 47+ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =%H]), 1 +%% FEC, 3

T VC& ol wigkgk dajdel LiBF, H7t9el =5 0 WA 0.3 NS F7Fsko]l NOM(8/1/1) F=5 AR

& 29 A A4 AelF E4S F4F EHloln,

o

T 48 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; 95 EC:DMC (4:6 FH]), 1
=% VC, 0 M LiBF, AsiaS A}&3dte] 1C ZAolA 203 A3 T A4 £ g5

Moy
ot
=
S
=
&
w

narrow scan spectra (C, 0, F, B 945)E HoF,

% 498 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; $3&<& EC:DMC (4:6 W), 1

%% VC, 0.05 M LiBF, AsidS AR&ste] 1C ZxollA 203] S 5, AxolA &3 gua= 199
XPS narrow scan spectra (C, 0, F, B 9425)5 Ho]Ft},

% 50& 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; $3&<& EC:DMC (4:6 W), 1

%% VC, 0.1 M LiBF, dald& AR&sto] 1C 2olA 208 SWAde 5, dAAolA Ee3 die=5 199
XPS narrow scan spectra (C, 0, F, B 9425)5 Hol=Ft},

% 512 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; ©3&< EC:DMC (4:6 %%H]), 1 %% FEC, 3
%% VC, 0.2 M LiBF, dalds AR&sto] 1C =olA 203 s 5, dAAoA &3 i 599
XPS narrow scan spectra (C, 0, F, B 945)E HoFT).

% 52% 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; ¢35 EC:DMC (4:6 %)), 1 %% FEC, 3
%% VC, 0.3 M LiBF, Mal&d& AR&3te] 1C 2olA 208 e &, AAA 223 dFeS 1HY
XPS narrow scan spectra (C, 0, F, B 9425)5 BoFr).

535 &= 20 WA 239 C 1s9F F 1s 94259 narrow scan XPS spectraSS Wdste] ¥4 variations H.o
=

S
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[0021]

[0022]

[0023]

[0024]
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% 542 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs, 0.05 M LiBF, 9955 EC:DMC (4:6 &%0]), 1

%% FEC, 3 F2% VC&mldl wiskst As)dd TFEC H7Hgvle] #5& 0 WA 7 %5 H7Fsked NCM(8/1/1)
FFe AEH ARFE 7 A AR Aol 54E F4F wwold.,

2 e o WS (a) LiFSI, LITFSI, 2 ¢]&9 &%= FolA Ads A1 4, (b) LiBOB, LiDFOB ¥
5 AeE A2 9, (¢) LiPFeE X283 A3 4, (d) EC 2 DMCY] &38&E=2 A" Sns
& o)A A ] M F2A, (e) FEC 2 VC FolA Agid 15 o]ite &ujy H7HAE F71=
LA HAIAE A7) AdE AA) ZFHS 7|20 0.4 WA 1.5 2% FEC 2 0.01 WA 3.5
EN
h

H 1% o4 Ag 5HOR St wFEE oA Ashd B Aol

oo
o

ofN %

waw, A7) Al 98 0.2 WA 0.4 M) LiFSI 2 0.2 WA 0.4 Me] LiTFSI2 F+AHAY, =
M) LiTFSIRFO 2 A E™ | A7) LiPFse ¥%E 0.03 WA 0.07 Me]™, 7] EC 2 A7) DMCY]

3 BAME 3 WA 6 0 7 WA 4o)th.

g2 ptadd wad, A7) Al 9L 0.5 WA 0.7 M) LiTFSIfre.2 A=, 47 A2 942 0.3 A 0.5 M
©] LiBOBWFo. & 4% aL, 7] A3 9& 0.4 WA 0.5 Me] LiFTro & 45w 7] LiPR] s% 0.04 WA
0.06 Mol i, A7) EC @ A7) DNCe] &3 FAME 3.75 WA 5.25 © 6.25 WX 4.750]t},

rr

Flof

T g2 Fddel ot olul 7] & HI7MAE A7) Add AA FHE 71FoZ 0.5 WA 1.3 TH%
FEColx, A®A o2 VC& 0.01 WA 3.5 2% X33 455 9},
u}

i

T UE el
T oE FAde maw, A7) LiF 99 5% 0.3 WA 0.5 M|},

29, A7) daad olAdAE Al LiF 9= F7te 3

ol

= oohe Pl mEE, 7] v AbE A7) A QA FFS J1FOR 0.7 WA 1.3 FES] FIC

LiPFee] &3 3
AZA, (@) FEC L VC FNA A9E 1% ol §u4 A/AE F7be E£@stn, 47 §4 s 3
7] Qs Az

3l 3
2 0.4 WA 1.5 2% FEC % 0.01 =] 3.5 2% VC FllA dgd 15 o]
w5 oA A R Al oA, @ 7] A1 2 0.5 WA 0.7 MO LiTFSI=
A2 9L 0.35 WA 0.45 M| LiBOB#re. & FAE™, @ 7] LiPF:2 FE+= 0.04 WA
53] 47 EC 2 247) DMCS) &3 AN 3.75 WA 5.25 ¢ 6.25 WA 4.750]9, ® 0.4 U]
2] 0.5 M FE9 LiF 98 F7I2 E3hsta, ® E3 7] 84 "7HAE 47 Al AA $28 7Ee=
0.8 WA 1.2 $3%2] FECE ¥3sta, Mgz oz VCE 0.01 WA 3.5 T3% ¥338t= Aol g F2sh),

4o A HHom
A

Ao} 2 671A xHo] FEHE S, XPS B4 5& E&, SEI U LiF ¥ ZZ7FR 0| E((0y) ko] 7}
s ¥ oY, FEC #8l2 A& vdvtRdlolE ApHo] AMEA A= LiF 7|9te] SE1e] EAo] ®islgs
g | = SEI7F AYE B4 Sl sl st gadt A4S adgeE fAA 7 E
FAlol 'A<l SEIZ WHIAA(Z 9), SEI9 A718std kA FAEALS FA sk, AdAIge] dA3}
Al b

w2

Al A mAe P4 U Aze wde BAL 9 6714 24 F oln s FHA GL 49 BB
97 gee Slsgon, w@, oed aN: AEEE 1 AME $FoR AgaE AEFE olAUAY
AudlelE Ade AN AgsH : 5 3

o THEA 2o FAsYT. ol o wwle] AHAoR SEF BYHY] WEoR wolu,
ost W gFolecl A EE BYNE dAUFES A eFole o AnAd AF, odF Fol T4,
AR, FEANE SO BAE A% 2 Bt BANA @ 1 ovla
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[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]
[0033]

[0034]

[0035]
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E3], LiFSI¢} LiTFSIE H2128-S5 EaixA g E5FFE FW 2F ZFodo|=(LiF)7} ¥53 SEI 225 34
AA gEoley AEES EoFE 7|5S . 3 LiPRol Hl8) A7sledorw okfsla, 4 AT
O sttt LiBOB Al #4282 8 BEv LinS00 Aus 2t SEIE IAAA g ZdstiM = =&
o] AxHo] HL SEI TES FAANY. LiPFs 92 #EST EA9 SElol ZY7lRYolE ARS F34]

A, YF degolE FAN F4S Aojst glus=9 A71seA ) M-S FEAIRITE oE EEiA, F
Fo xWd AT SEI H5S FAAA HEaS A =
== 2

wlolwn 7t o] wmsh B gule] FAM BE glo] 2AL W
4 $40] ABEILCE 10), FAO] Mo E7b A% 4
A2 HAY 5 AR 9). olsh g oldH
gul7h BCo} DMCS) B3 SulolwA 2zl b g
S 714 AR SEIV UE-Aad Al ¥

ﬂﬁr&.i

T A S B, s o

WEH, RRoR 9l 2] W] F oo shubet: BlojubAl =W LiFSI, LiTFSI, LiPFs, LiF9®} FEC, VC # 718w
el 24 o] HFsA k2 LiFde] SEldl x3s o] SEI9 7|AA B3 d7)gsts 548 o3
A Ags AA weEn. A, Wl S8 AE(LITFSI, LiB0B) ] w7t Hojihd
gEA MFehs dalde] vtgdS T2t olek o] At

S olye}t Asjde] AR A FIATE G
T 2gHE 499 71 Sl FECS Vel FHrhul&o] 7)<
gade] Wolxm Ax|FHe] FolEx &9 AY TV AXE AE

e
o
Ol
x2
i)

2 (a) LiFSI, LiTFSI, 2 o]5°] &¢%& Fola Hed A1 94, (b) LiBOB, LiDFOB & o]
Aelg A2 A, (o) LiPFeE E2¥3he= A3 4, (d) EC % DMCO] EFER 745 s X
Fate BlFEEE ol AHAE AMAEA, (e) FEC Z VC FolA A&y 1% o] Al guld AVMAE F71=
zﬁa skaL, (f) TFECE A2 &vi4d H7kA= F7t2 xdsi, 47 Al 84 A7kl 7] dsd 14 5%

1203 0.4 WA 1.5 53%2] FEC 2 0.01 WA 3.5 Z2%2] VC FolA Meg 1% oo, 47| A2
Ho A7 R A7) ASA AA FFS 7)FoR 2.5 UK 4.5 2F40 RS ERog = alEj’“
ol A& Aa el g Aojrt,

puin ol

A FEA wEd, A7) Al 9L 0.2 WA 0.4 M LiFST 2 0.2 WA 0.4 M9 LiTFSIZ TFAEAY, =&
0.3 WAl 1 M9 LiTFSIvte = FA %™ | A7 LiPFge] %+ 0.03 WA 0.07 Mo]™, A7) EC 2 A7) DNCe] &

g FAME 3 WA 6 0 7 WA 40|t}
g2 Fddd 2w, 7] Al @2 0.5 WA 0.7 M2] LiTFSIRte.2 FA =, 7] A2 942 0.3 WA 0.5 M
o] LiBOBRre. 2 FA ™ A7) LiPFse % 0.04 WA 0.06 MolaL, A7) EC 2@ A7) DMCY &3 EAM =
3.75 WA 5.25 : 6.25 WA 4.750|t},

T o2 Fddel maw, olu A7) Al §uid HIMAE ] A
o] FECola, AElA o2 VCE 0.01 WA 3.5 =% 233 % 9},

AA FFS 71FoR 0.5 UK 1.3 &

_|_4

E e P mew, 7] dETE o A4S A LiF 98 FhE £t

T e Fddol ot , A7) LiF 99 %%+ 0.3 A 0.5 Mo|t}.

T g2 o] wzw, A Al Luid "AvAls A7) Add AR 2SS 71Fo= 0.7 WA 1.3 =%
FECo]t}.

74 wrA g 3 o 1 w2, (a) LiTFSI, LiFSI, & o]&9 EIE FolM A== #l1 &4, (b) LiB0B
LiPFse] &3&E2 4 zﬂz 4, (c) EC 2 DMCY] £3== 749 8§vE xFste gFEES oladx g s
Az, (d) FEC % VC FollAd A=E 15 o9 A1 &vjd H7HAE F7i= £gstar, (f) TFECE A2 &)
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4 AVHAR FUtE 2F8s, 47§04 HUMAE 3] dsiE
FEC 2 0.01 Wx] 3.5 534 VC FolA Aed 1% o<l RS
QoA @ A7) Al FL 0.5 WA 0.7 M LiTFSI=Z% 74
LiBOBwro 2 FAE™ | @ 7] LiPF9 %+ 0.04 d1A 0.06 Mo]
AWl 3.75 WA 5.25 © 6.25 WA 4.75019, & 0.3 WA 0.5
271 Al & HIRAR A WelE AA FES VIR 0.8
2 VCE 0.01 WA 3.5 %% g, @ 7] A2 &g H7HAe s%
2 2.5 WA 3.5 T o] m§ Fasi).

HoF 2 77 F7e] FFEE A4S, XPS B4 58 Fs, TFEC FA o2 A3 ~(F,~CF.9F ~CFy~CHoll o3t
S z3eElE SEI7F AYE
E4 Foll el xdst el 27CF,~CF,9} -CF,-CH, &

al 3k S
25H Uy B3 SEIZ HEAA (L 9), SEI9] A7|3t8h4 AT S-S A o, AHAZe
3

-

)

AR FAHE Ae FeAsc
Aol AT wel FF W AR Ee BHE 9 H 2 F o= shbekE EHA ge A% B2
54 e Hstgon, E@, ol mvt dFEE 1 ANE $ToR AgS dFIE olAAY
FudolE Adsl ANAe AFeE DF-F oA EE dF-37] oA el 9 ARAL 489S
wolgk vehbe Aomd, Badt AEd @A $Fo2 AgsHe el olRaAel HaAE olst 2
& Eah BARNA 2eS FARAT. ot AFFS B AUHOR SEVF YY) MEOE wolw, o

o} el gEoleol 4y e ¢
HEASE T Bdde 99 22 a9t
53], LiFSI, LiTFSI, TFECE ¥-A#8-5 E3lA dE55%

)
Cl7h 238k SEI B85 FAAA 2Fel2e dEEE w5« 7Ies k. E3 LiPRel vls) d7|sistA e

=3}
=)
2
i)
i
=}
u
to
i)
)
Iy
S
=z
e,
-~
-~
(@)
s}
&
e
to
&
ez
|

YIEYE S EFAA, BF 9 | g FS Alojste] HES=9 A71seARl PSS
FAZT. ol BalA, BAEST EWel oHd SEI ZES FAANA BEFS A $HY dqux A= #
&S FHANINE 2FE 4S5 5 U

At Zo] &ujzt ECoF DMCO] &3 &ujoldA] 7z} §le] swof &3F &vje] FAMIZE BF 919 20s w3
£ 7%, LiFSI¢F LiTFSIol o = A &Frl 2o AdsEa(%E 10), Aol fl=gto]E9 FFAo
AAHHA FAHE 2o dglo]E ] SHBEFAL elasticd SEI FEle] 725 g3 = AT (= 9). o]
oF e oA gyl ofe}, FH aY GA A FFEEvE, 9k o] &virk ECeF DMC] &3 &)
olWAl Ztzhe] H7F &wlet o FEeoF £33 &ulel FAMYE BT 99 U wEE= AS, M ks
SEI7} glf-Asd Aol FA4E] wg 5% gu5Is dA 54 HEdo

W wkek 9)o] 23] W F ojn dhubel: "oy A =W LiFSI, LiTFSI, LiPFs, LiF 943} FEC, VC, TFEC 3

7b Gviel wstd =4 witel AgetA @2 -F A¢AlEe] fol SElel EeE o] SEI9] 7IAA 54 d7]s)

2 542 osrrv, ol #E 59 Ad AFS AA wEY. Ak, vl S8 95 (LITFSI, LiB0B)

o] F=7k yojud w2 LiB0B &3=& HehliAl Hol &8 dEHel AEshs dafde] HdAggS 72

oh. oleh ol ARk AL Wi HlEwE A9 AVIstehA SRRt oy dafele] bHAE A &

A7 qEe dth 53], LiDF0B o3 &2 v 94 A adkolehe Es= -9k 571 S]] FECeF VC

of H7mlgo] 7ol A& Blold A SE19 kAol HojAw A gHol Folsi &= AF 7
|

51
oo

2 gl o] W2 (a) LiFSI, LiTFSI, % ol&9 &3&E FolA Adgsd A1 &4, (b) LiBOB, LiDFOB % ©
o] Z9E Foa] AeEd A2 A, (¢) LiPFeE £33 A4 94, (d) EC ¥ DNCY &3&E= A" v

H
st gliEad oladAE daiEEA, (e) FEC B VC TolA Aed 15 ol el A1 &vid A7HAE 57

f
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xgsta, (f) LiBRE A4 o= F7k2 xgstal, (g) AHHeR TECE A2 &8 HW/HA= F7t= 23
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3 e AT = k. 7)A AREE =2 NCM(6/2/2) o]t

$ A7lE AFEAES AHAF SUAES %'H EHET
+ u
El

’—‘om
o
[&)]
(]
i)

NI=)
X

[}

£ 32 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z%n]) A3 Al2=®leA] FEC
A7plEel we dEad 29 4 dA9 548 HojEr. 1M LiPFs EC:DMC (4:6 F%H]) 1C= Bl HolH
A, 80 Ate]EelA HAA el e ¥hdE, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs

EC:DMC (4:6 ZFu])e]l FEC7} #7FE 1C ZQ) AL thah 49 59 EAS RoFu | FEC7F 0.5 2% A7
S o 7P kAT &5 fAES HAFU. ol FECEYE dAEE AHEe o LiF 7|dke] SEI7F gF &5
of A% NOMYF9 SEIE ¢HA3tE Al7]7] wlio|tl. o7]q AREE =2 NCM(6/2/2) o] t}.

% 4% 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Zgn]) Hds)ad A|2elex VC A

_19_



[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

SIS0l 10-2018-0124722

7H) & WE g EFSE =29 A AXY EAS woFEul. 1 M LiPFs EC:DNC (4:6 F3H]) 1CE ®]al Ho]E ¢l
dl, 80 AlolZoll HA| o] Eub= whd, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC

210 FHAAA v FE 7 545 BT VO7F 0.5 5%
2 e &% FAES BHolEt. oy HF 5% NOMFFolA VCEHE FA
SEI7F As|Aze] Fukgs A 7)o d7|ststd W b sE Al7]7] wiZo|th. o)A AMgE S
NCM(6/2/2) o]},

=)

=

(@]

N

=

3

N

-~

)
Sl
rO

x,

o rlo
—

(@]

=

X 55 X 39 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z3H]) Ha]zd Al2=wlo|A FEC 37}

o We PEFS 79 A AX o] 54 wWolFEth. 1 M LiPFs EC:DMC (4:6 F3H]) 1= H]al dlo]geld],
80 AtolZol M A=A o] Tl whA, 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z3FH])dl
FEC7F 7k 391 AL 1C SHA stolA va e % 548 Ho5m FEC7F 0.5 %% F7H9S o 7F

R I - i &e] LiF 7]¥ke] SEI7F & ==l 94

H NOMY=9] SEI% QFgstE A1717] wtoltk. o714 A8 =2 NCM(6/2/2)°]t}.

sio
o
o
)
HN
i)
2
rl
o9
=
')
il
4z
i)
ot
ox
o,
Ir ©
N Nl
o og
r;‘ﬂ

% 62 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 =%H]) dafad A|2go|A VC H7p8] & &
i

A A=A Fo]l EubE ¥hd ) 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z&H])d] VC7} HA7td

6
FEFSE 7 A AXY EAFL BHoJFErh, 1 M LiPFg EC:DMC (4:6 1)) 10= H]w dlo]El¢ld], 80 Alo]

m

Q1AL 1C T8 =4 stellM ta FE 798 S-S BTy Vo7t 2 % HUkRe o P A &
g FAES Bl ol 2lE &5 NMNG=lA VCRFE JAH= SEI7E dafjdate] Fukgs oA A7
AL d7iskelA 1w bgsE A1717] wiZelvh. o 71 ARSE =2 NCM(6/2/2) ]t

ki

2 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z3H]) Asiad Alx=elo) 7
st¥l FECOF VC H7H8miE A& glEaS 29 A AX9 EAE HoFrh. 1 M LiPFs EC:DMC (4:6 S%H])
1C&= Wl dlo]ElQld], 80 ARe]EollA WA F=eo] Fub= ¥, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB,
0.05 M LiPFs EC:DMC (4:6 F=u])ol HAsle 0.5 %% FEC 2 %% VC H71-8vlE AFSs 319l AL 1C &

A 2hdAME 7P A 7 EAS BT HIMEwE ARSSHA] e dald Al2gET o kg
WEAE HoFrh, o714 AREE S-S NOM(6/2/2) ot}

4

HOI— Z]

= 82 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z&H]) Adad A|~HloA HA3E 0.55%%
FECS} 0.55%% FEC + 25%% VC H71enE A3 gF7E 329 A AR EAFS HoFth, 1 M LiPFs
EC:DMC (4:6 =2H]) 1CE vl "lo]Eld, 80 Alo]ZollA A=A o] Evta HI7IEmES YA ‘1’%3 a4
L 400 Alo)Fo A AA FHo] By wkA ) 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:
HHstd 0.5 %% FECSF 2 F%% VC o] &2 FECY 37het gulE ARS3E md AL 1 Kl
St gk 1 5SS BT HUFEuE AMESEA] 2 HAlE Ala¥HT O Hgs s EAS Bt
% 9+= A719) LiTFSI, LiBOB, LiPFs 953} EC:DMCE] X7l €wlE& ¥X & HAszdx H7F &u)
4835te] AlolE & FHEEWES SEM o]H|AE A2 Holth. 1CoA FWHE 200 Alo]E& Pt &
LiTFSI, LiBOB, LiPFs &3} EC:DMCS] #H7} £vjE ¥X & AdAS AFESE H9-2 A(a)olA
ZgfolE Aol HrFguE x5t AE(b)EY ko W9 roughness® & A
I Aol Hd3 g eR Aste] PAH = P elasticdt SEIVF ElESS

o ot
i)
S
i i
il o
=
xR
fo
i
2
N
N
rot
2

o
=
=]
2
)
r O
i)
il
e

32
=2 O
o,
rlr
oy
N
1o
2
2

=<
2

% 102 A7]¢] LiTFSI, LiBOB, LiPFs Q=53 H71emE xddste= AES 243 AL 104 200 Ao & =

WA e gESS THS XPSE =A% ~#Edolth, LiTFSI, LiBOB, LiPFs 4E5# H7IemE Zdal=
AN A 2B ALg3te] FAIZHESE Aol F Sl Ale] AFTH A ko, T3 o AHoZHE A
[olA Li (13.99%), B (3.16%), C (26.81%), N (3.41%), 0 (34%), F (12.41%), S (5.41%)°] AZH

=] 3
ok ol A7le] dEe HHe wFgoR sl Al Flo] AAHASS LT

% 11 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 =%H]) Hdad x| ~Elo) A FEC H7H| &

_20_



[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

ZIHSd 10-2018-0124722

9l A MAe] EAS wBoFEth, 1 M LiPFs EC:DNC (4:6 1)) 1CE HlaL dHolEfgld], 30 Aol
o] Eu= Wk, 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPF; EC:DMC (4:6 Z3u])o] = 3td
< 1C 8d 2AdAME 7HE kg £ 5SS RolFy HUMgvE
43t FHEE HoAFErh. o714 AREE 2 NOM (8/1/1) olvh. &
oA Lo] NONF=S AHEAl #HAshe FEC M7H&S 37] 9¢ Ago|t).

=

20 FEC A7Fem& AM&3 :9l A
AFEEEA] gk deE A ot
7] =y g
% 12 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z=%H]) 152% FEC (ZF=H]) Aa|d A A=
A LiF (0.3 YA 1 M) BXo e glEFE =m0 A Axe] EAS wolZol, 0.6 M LiTFSI, 0.4 M LiBOB,
0.05 M LiPFs EC:DMC (4:6 Z#H]) 153% FEC (F31])o] HA3lE LiFsEE 0.4 M ol ol HZA3}E LiF
AS H7EgE S AFESE =9l AL 1C WA oM E MY ke £ 5SS BT o7A AEE
ko NCM (8/1/1) olt). A7) =3 gy 1 oyx] WEo NOMEZS A& Al HAslE LiF H7m&S
7] 93k Ao},

Mo

(2) A2 278 AAd, Hlae 3 A4

Hlnlof] 1: LiFST, LiTFST, LiBOB, LiPFs 33} EC:DMC &vi& Al-&-3 A3z shAd

4 BCE 60 Tol =<7l &, DNCe} F7M] 4:60.2 *‘%1 fl= Bl awkshiAl 15 WA 30 & EF 4o,
¢ &vlE Az, 471 EF Svfel, 0.4 M X7k S5 LiB0B 95 12 WA 24 AR gk o] §l
T BN ALHom kst gefstgltt 0471 °fl, 0.05 M &%=7} EJCE LiPFs 945 6 WA 12 At 5
ob gajstdet. R, 0.3 N F=7 H%% LiFSI® 0.3 M s%7F 5%=5 LiTFSI 9& &3lst3ich

A AZ3F (0.3 M LiFST + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in EC:DMC(4:6 w/w) HaZ2S g
& Ao AHgskgltt.

Hlwe] 2: LiTFSI, LiBOB, LiPFs 3=} EC:DMC &uwjE 183t Asd 3HA

24 ECE 60 Coll &2 & DMCSF FAM] 4:60.% F8o0] ¢l A A mukslHA] 15 R 30 ¥ 59 4o,
&3 a2 Axsgrt. A7) £33 Lo, 0.4 M 57 F 5= LiB0B 9<& 12 WA 24 A ZF ok 80| 9l
£ 0N A&HHor wwstaA gaad. of7lel, 0.05 M FX7F XS LiPF, < 6 WA 12 A &

oF 833tltt. FUMHe R, 0.6 M TE7F Y5 LiTFSI 98 &35}t
ol#@A A=x3d (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in EC:DMC(4:6 w/w) A3z H|&L &EFFE
AR ol ARgsESlT).

Hlwe] 3: LiFST, LiDFOB, LiPFs 3=} EC:DMC &uwj& 183t Hs|d 3HA

Gl | =<1 -, DMCS} F-AIH] 4:62.2 F=Fo] fl= A _’H%}‘EH 15 W= 30 & &<k 4o,
& &iE Az 7l EF &vlel, 0.4 M $=7F S =5 LiDFOB 4< 3 WA 6 AZF &<t 0] fl=
wwksHAA gkt o 7]el, 0.05 M =7} 51+a LiPFs 9= 6 WA 12 AzF &<t

fH89. 274802, 0.6 M F27F H =3 LiFSI < €315+ 0.
ol@ A A|%3 (0.6 M LiFSI + 0.4 M LiDFOB + 0.05 M LiPFg) in EC:DMC(4:6 w/w) H3&S @EFE AR
AH&-3FA T

Hlnlof] 4: LiFST, LiTFSI, LiBOB, LiPFs %33} FEC:DMC SvjE AL-83F 3]z $HA]

rlr

FECE DMCe} HF-AW] 3:7= F=Eo] ¢l

g7geln WESEA 15 ulA 30 B Eek Aol E¥ 8
boich, 471 £ 8vlel, 0.4 M FE7} RS LiB0B S 12 WA 24 A7 %

Al b ERE el fle @
A& ow wgkstdA  gaEGirt. oo, 0.05 M F&=7F HEH LiPF, d@S 6 WA 12 A S
Saistth. F7hgo®, 0.3 M F57F %= LiFSI9 0.3 M 5%7F J%% LiTFSI 9L &aisk3itt.

olg A A=x3sk (0.3 M LiFSI + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in FEC:DMC(3:7 w/w) Asla<&

_21_



[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

ZIHSd 10-2018-0124722

F% 440 Agatenh,

Hlalo] 5a % 5b: LiTFSI. LiBOB. LiPFs 3¥ FEC:DMC %=+ VC:DMC &viE ALR3 Aafa shA

FECS} DMC H3= VCeF DMCE 7H7f F-AIW] 3:7% 3:7= o] §l= &8 A awntspiA 15 Wix] 30 & &<t 4]
of, 3 &ule Axsiglch. 27] EF &ulell, 0.4 M F=7F HEF LiBB A& 12 WA 24 AR Fo o]
Sl A AEHoR wnkstuA geljagitt. 7], 0.05 M $%=7F H=5 LiPFs 9% 6 WA 12 At
B et FHH e, 0.6 M FE7F HEE LITFSI 94 &3l

olgA A%e (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFe) in (FEC:DMC(3:7 w/w) EEi= VC:DNC(3:7 w/w) 3]
A& 2EEE dxed ARkl

Hlale] 6: LiPFs 2k EC:DMC &wi& AM&st Haj=d 944

4 ECE 60 Col 591 F, DNCSE A 4162 Fio] gl $4A wushEA 15 A 30 # ET 4]
% M %% LiPF, 98 12 A 24 A% B9

off
bt
N
)

ol2 A A=x3F (1 M LiPFs) in EC:DMC(4:6 w/w) HAadE glEad AA o] ALRSIT).

vl 7a WA 7e: LiTFSI. LiBOB, LiPFs. LiF 33} EC:DMC &ri= A3 Aafz A

4 ECE 60 Ceoll 1< ¥, DMCeF FAH] 4:60.2 F8o] §li oA wukstHA] 15 WA 30 ¥ <t 49,
235 g2 AxsgY. A7l £ &0, 0.4 M 5=7F S%EF LiB0B ¥ 12 WA 24 A7t FoF =80 ¢l
T Aol AEH oz wNkslHA stk oo, 0.05 M =7t HEF LiPF, 98 6 WA 12 A7 &
oF g3ttt Fr1AoR, 0.6 M 57 HE2 LiTFSI 9 f3sistqitt. oo ©dte], H=71 Z+zF 0.3 M,
0.4M, 0.5M, 0.7 M, 1 M &7 5= LiF 4& F71=2 &35},

ol#@A A=%x3% (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.3 WX 1 M LiF) in EC:DMC(4:6 w/w) 3=
< HEE AA ARSI

A Ao 1a % 1b: FEC &vjE 71st Az 3tAd

Ab7] Blald] 104 A ZxsE ezl A Al AA THL 7|FOo® FECE 424 0.5 3% 4 5 T2 A
Fhstel 1A13F Bk ol gl BolA] mukste] A7k

o]# Al Alxg (0.3 M LiFSI + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.5 Hi=
5 =% FEC) deld& 2lFas Al AEshalrt.

Aol 2a WA 2e: VC &uilS H7HEE da)d $H4

471 mlate] 1o Alzgh dsfdel 7] dad A

= =
%, 3 TH%, 5 TFE W7t 1A St Fiol §l

o
ol

THS VT E VCE 42 0.5 %%, 1 %%, 2
= A wnkste] A7kl

ol Az (0.3 M LiFSI + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.5 WX
2 =% V0O Aeld& Fas dA el AEshaltt

AAe] 3: FEC + VC &vilE 371k iz $Hg

Ab7] Blald] 104 A ZzsE a2l Av] Al HAA THL V|F2=E FECE 0.5 3% L VC 2 %= A7}
sfe] 1AIZF ek ol gl Aol mukeke] Wrbsgl.

ol A=E (0.3 M LiFSI + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.5 &%
FEC + 2 5% VO) daidS eliad dAd A3l

A Ao 4a WA 4i: FEC &vjE X718t Mz A

471 mlate] 2004 Axg Al 7] dajd AA THE VIEo® FECE 747 0.3 %, 0.5 TF%, 0.7
TEh, 1 T, 3 TF, 5 TFE, 7 TF%, 10 TF%, 20 TFE H7Fste] 1A3F St FEo] gl @AolA



[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

ZIHSd 10-2018-0124722

angbatel ksl
olglA Az%k (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.3 WA] 20 %% FEC)

1e qEFS AA0 Agss.

r_u
ol
Y,

A6l 5: Ve ol M Asd $Al

A7) Blael 2004 A% ANl 7] A AA FHE NFOE CE 2 FF4E Bl 17 B £
= B7elA waste] A7ksanh.
olglAl Azgk (0.6 M LiTFST + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 2 2% VC) Hs|dE& €
Fa% A4 g

2Ad 6: FEC + VC &1 & A 7}3lk Az 3HA

A7) blale 204 AZS A 7] A [AA TFS 7]FSZ FECE 0.5 % 2 VC 2 THYE H7t
ke 1A B9 Sl gl A wtsle] HIbekgld.

olglA Az (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.5 2% FEC + 2 523%
VO AAE BETEH AA0N AEHA.

A 7a WA 7e: LiTFSI, LiBOB, LiPFs. LiF 933} EC:DMC &vi= AFE3F Aajz A

7] A 4del A A zg Aajde] 2z %7 0.3 M, 0.4 M, 0.5 M, 0.7 M, 1 Me] H%E VAs=2

Jpu
e
9]
2
tlo
o

olg Al A|zx3g (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.3 WA 1 M LiF) in (EC:DMC(4:6 w/w) + 1 &
P FEC) A2 el as Axo At

A Ao 2-1: LiTFSI. LiBOB, LiF. LiPFs 33} EC:DMC v AFE3E sz $hA4

317 ol A —rHPé}Eﬂ_H 15 WA 30 & Bt 414,
LiBOB & 12 WA 24 A7t Fek Fie] /L

a1 g} Eh% LiPFs 95 6 WA 12 &

o} 23 s, oo tldte], 0.4 M %71 H ==
LiF ¢9& F712 &alstsict. A7]dl, dalde AA FFE 7Ieo= 242 1 %% 9 3 523%] FEC 9 V&
A7kste] 1 AIRE &<t o] gle oA adkel it

4 ECE 60 TColl <0 % DMCF FAIH] 4:60.2 7] §le
& &E Azt A7) E3F &mfel, 0.4 M FEUF HEE
Aol A A& Q] wks Fato] &3skTE. 7o, 0.05 M
£

Foch, =71doz 0.6 M 527 I %= LiTFSIE S
_%

o o 4o

3}

i

O

ol&l A AZ& (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.4 M LiF) in (EC:DMC(4:6 w/w) + 1 %2 FEC
+3 3% V0) AAAL AFFS Ao At

AN o 2-2a WA 2-2i: LiTFSI, LiBOB. LiF. LiPFs €93 EC:DMC &wlS A}&3F A3z 34

g7 AN 2-1014 AlZxT Adfde] Aed AA FHE VEeR 4 0.5 TFH%, 1 T,
%, 7 =%, 10 =%, 15 =%, 20 =%, 30 =F%] TFECE H7lsto] 2
Rlac e A=

ol& A AZ3 (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.4 M LiF) in (EC:DMC(4:6 w/w) + 1 %% FEC

+3 F%% VC + 0.5 WA 30 S3% TFEC) AsidS e FEFSE AX ol AH&3F .

T

A AxE AAHAES AE3 GETSE olAHAY F: Aol AAF A Hd APSE ANt PgEEE A

Aol A7issty 54& SAsklth. =9l A Az gHEE4(1.5 cm A4, 77 150 ume] A3, FA 25 n

me] PPEE (A7, 1.8 em), NOM %2(8/1/124 9] 3.8 mAh/em 2%, A7 1.2 em), 30 ulel 7] Ad<

AHgste] d7|8letA el EAS AL, o w she g MHE 3 ulA 4.2 V ojlen 4.2 Vo] =S

u At mER dF el 0.05 ¢ wWizbA AT dAA e A WA T gHe 2ol o
1



[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

SIHES 10-2018-0124722

olatel| A= WS Fxate] A AR 4As A et
% 2% LiFSI, LiTFSI, LiBOB, LiDFOB, LiPFs ¥1E2 wigst EC:DNC (4:6 5H]) AsidS AFE3 703
T4 AA el EAS ®ojFETh. 1 M LiPFs EC:DMC (4:6 F#H]) 1C= B3l dlo]Ejo]m] 80 Ato]ZolH HA
o] v ®l& Wk, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPF; EC:DMC (4:6 %%H]) 1C¢
LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z%24]) wi3s 7kl dalld Alzwlo] thi eHg Al &
A& FHERYS BoFaie AT, & 2] Ao wE Hafd Alxgled vlsiA e A Axstrle
A5 G908 = Ark. A7IA AREE FSS N (6/2/2) o]t}

© 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPF; EC:DMC (4:6 =%u]) da]a A=A FEC
H7plge] w2 gEad ZA A WA 54§ HoFErh. 1M LiPFg EC:DNC (4:6 1)) 1CE H]al o] E]
old], 80 AtelZolA A Fwo] EubE= wkd, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs
EC:DNC (4:6 Zn])ol FEC7} 7be 1C 29 AL v 9 £9 5A4S BolFu, FEC7F 0.5 T8% H7H3
S o P AT &% FHES HolFErh, ol FECEYE FAHE Awe %o LiF 7wk SEIVF BlF &5
of A= NOMEFe] SEIE SHA3sS A]7]7] wjiEolt). o7]A Ab&¥ = NCM (6/2/2) ©o|th.
% 4% 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 =%H]) As)a A]2=eloA VC H
Zhalgel W glEed 2]l A dx & BoJFrh. 1 M LiPFs EC:DMC (4:6 Z%H]) 10 ¥l Hlo]E

E
A

g, 80 AlelEelA HA Fro] #ub= ¥kA, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC
(4:6 FFH)ol VC7h A7HE =) Ae 10 24 FPAOIA ki B £9 5L BT VO 0.5 T
e 2 FY6 AHHE W Mg A4S 8T f

AES BolEth, o= #HE S5 NSl V=i ¥4
7171 wEoltk. o71A AHSE Fe

[

b

== SEI7E Asfddte] Fargs ;*zﬂf\]ﬂﬂ A718kekA w2 L}Xé‘t% Al
NCM (6/2/2) ©]t}.
T 5% & 39 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z%H]) Ha]d A|2wlol|A FEC 37}
gol W gEFS = A AXY 5L BolFEuh, 1M LiPFR EC:DMC (4:6 S3H]) 10 Bl dlo]g e,
80 Ato]Zoll A A=A =wo] v whA | 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z@H])d]
FEC7F #7Fe =9l A& 10 WA shollA tha 48 14 548 BolFu FEC7F 0.5 T%% 7S o 7
= A"e 4o LiF 7I8ke] SEI7F 2F &5l ¥4
4sts A717] wizolth. o7]A AREE =2 NCM (6/2/2) o]tt.
= .6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DNC (4:6 &%H]) Ha|d A|28lo|A VC H7pe| & wa
PEFE 79 A HAAo E4S BolFth. 1 M LiPFs EC:DMC (4:6 Z3n]) 10= vl dlo]gleld], 80 Alo]El
A A=A o] Eiub= whA, 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z==Fu])o] VC7} 71|
] C S =7 shllA tha 48 8 548 BT Vo7t 2 %% 7S o 78 e &
A VCENFE FAE = SEIZE Ml dae] BRkgs oA A7
A AbgE kS NCM (6/2/2) o]t}

o ol HUF 53 NONES
A MsE A7) wolth, o 7]
7S 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Zu]) da)d A|2=elo]x 3
sh¥l FECSH VC H7F&wlE A &3 gJE5S 390 A dAe 5EA4E BolErh. 1 M LiPFs EC:DMC (4:6 <%H])
1CE HlaL dlolgld], 80 Ape]lZollA x| F=o] &ivbi= ¥kA, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB,
0.05 M LiPFs EC:DMC (4:6 Z=u])ol HH3ld 0.5 % FEC 2 3% VC H7/1-8vi= ARE3 9 AL 1C F
WA 2AAME TP bR FH EAS Holgw HUEEE ARESHA &2 A Alx="Rv o HAS
WEAS HAFErh, o714 AREE =2 NOM (6/2/2) o]t}

H

N

% 82 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z2H]) A& A~ x HAstE 0.55%%
FECS} 0.5% %% FEC + 2530 VC A 7MevE L3 gE53E5 =2 A Axe EA4S RoFrh. 1 M LiPFs
EC:DMC (4:6 F=H]) 1CE H|aL dlo]gQldl, 80 Alo]ZollA x| o] Ervia H/EulEs ¥x &2 A
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< 400 AtolEedlA] MR grrge] gk ®EA, 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:

N
T
.5 Z%% FECS} 2 3% VC o] & FECRF H7Is &3 AL&3k mel AL 10 &%
] 3

#HA3ke 0 A

orgE £ EAS BTy HUMEmE AEEA e Add AlavlEg o o3 FHEAS B,

% 9% 4719 LiTFSI, LiBOB, LiPFs; 53} EC:DMCE 7} €ulE ¥x 22 dajdz 7F 95 H7ksk 2
HAES A&kl Ao]Z F YERES SEM ouAE A& otk 1ColA TS 200 Ato] 25 gk &
o] AEoA LiTFSI, LiBOB, LiPFs ©1E2} EC:DNCe] H7F €viE ¥x &2 AsfdS A18e 4929 A(a)odA
of AxHAR fF H=dtelE Ao HUEmE x3ste Afd(b) Bt wokom xWe xRk W AR
b ol A9 dEd A Eue] Add wjgo R dste] PP HEt BAdE SEIVF HlESS B9
of &4¥A7] wiEeltt

% 102 “719] LiTFSI, LiBOB, LiPFs 5% #H7I8viE st daldS A&3k AL 1044 200 AlolE &
HAdk og, fESS WS XPSE 543 ~¥E-o|ty, LiTFSI, LiB0B, LiPFs 4E3 HA7emE x3sle
A DA 28 S ALEste] FAIHESE ALolF S0l Ale] AEHA Fgow, FH Ao FACZREH A
= SEIONA Li (13.99%), B (3.16%), C (26.81%), N (3.41%), O (34%) F (12.41%), S (5.41%)°] HEYA
ool A71Y dEe HAEG mF o Qlate] Al F-2o] JAHASS dHET.

M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z3H]) Ha]z Al2elo|H FEC #H7H]&ol ut
e A A=A EAS HoFth, 1 M LiPFs EC:DMC (4:6 1)) 1CE HlaL dHolEf¢ld], 30 Aol
o] Ty WkbH, 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFg EC:DMC (4:6 Z3Fn))ol = 3}%
o 1 =R ZANAE 7P A £ EAS BolFEn HAyleme
A FHERYS HoEnh o714 AREE %k%e NCM (8/1/1) olt}. 4
el 3 oA "o NMEF=S AHEAl HA sk FEC H7hl&S 3] 913 Aol

it

m

L
b5

% 12% 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 =%H]) 15%% FEC (F3H]) Asad A2
A LiF (0.3 WA 1 W) sxo wWE 2H5ETSE 29 A [Axo] 54 HolFErth, 0.6 M LiTFSI, 0.4 M LiBOB,
0.05 M LiPFs EC:DMC (4:6 T%H]) 15%% FEC (S5l HHsd LiFs=%E 0.4 MoJth. H43td LiFgES A
HojFEr)h, of7|A AR H e

e EUE AEE 39l Ae 10 FRA 2UAAE Y R 9 54S
s g 3 quX AR NFTE AHS A AMSHE LIF AhEe 27 9%

=
NCM (8/1/1)°lt}. 7] &=
Aol
= 13€ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =%H]), 1 <% FEC, 3
VC&uljol uighst e del TFEC H7Fgule] 34 0 WA 30 T2F%E H7Ist] Alol& EAS 54
Holt}. 1 M LiPFs EC:DMC (4:6 < 3H]) [Conventional] 1Ci= ®|XL dlo|E]2A], 30 Afo]ZolA HA] 41 o]
HH dbH 0 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFy 99E5< EC:DMC (4:6 S=H]), 1 %%

i

FEC, 3 =%% VC, 3 =% TFEC M-S 2zt dafld A" vl HAHA] &5 FA& 94 E4E HoF

ok 7| ARS8 =2 NCM (8/1/1) o], TFEC S#H]|E& 0 WA 30 3% Fol 3 THWE H7lsk= Aol

4 upghAsiet.

% 14+ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =%H]), 1 +%% FEC, 3
2% VC, 0 5% TFEC Hald& AR&3ste] 1C xxdolA 203 FWAg &, AA A E83 HE5a= 1HY

XPS narrow scan spectra (C, 0, F, B 942E5)5 HoyFEr), 7|4 ARgH %=LS NCM (8/1/1)°]t}.

% 15+ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =%H]), 1 %% FEC, 3
2% VC, 1 52% TFEC dafldS AHgste] 1C 7oA 208 SHAs 5, dXdA e HHEa= THY

t}.

=

XPS narrow scan spectra (C, 0, F, B 92)E HoF, o7|A AEE =2 NCM (8/1/1)9]
% 162 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =%H]), 1 %% FEC, 3
2 VC, 3 TH% TFEC Aafd& AF&3sle] 1C 2Hoz 2A3 & AXo A &3t glF= THe XPS

, '
narrow scan spectra (C, 0, F, B 948)E HoFg, o7|A AFEE =2 NCM (8/1/1)°]t}.
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X 17€ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 95< EC:DMC (4:6 =H]), %% FEC, 3
2% VC, 5 5=% TFEC M| dS& AHgste] 1C 2dA] 203 SHAE &, A4 223 HHFa= LW
XPS narrow scan spectra (C, 0, F, B 945)E HoFr}t, 7|4 ALgw =S NCM (8/1/1)°]t}.

N
T 188 % 14 WA 179 C 1s$ F 1s 9459 narrow scan XPS spectrasS Udst Aol ZF yaE59 W3

g HolEr,
TFECS] S&rl&o] Fobds= LiFol tigh 9= vl&o] @epA|aL, -(F,-CF,9F -CF-CHell oigh s=a7k AEA 9
J¥)n] | 3 22k TFEC/F Soj7F F 1s9) #3 ngo] 7b4 whadalsith. wak ¢ 1s ¥ TS A= TFECS] % H]
o] EoldsE, [C-F, =0, C(OF, C0;], = F&} C B0l Aje Jaso] F7ksh, 3 5% TFEC7T £

Zb C 1s9] 9= v]go] 71 wpgrA s,
olell tigh olfrE A e LiF= <Hg 3 SEI
o] WAEH, SEI Z9] o]2HEAo] Holx

4

>

FAAZNAE o] 2R il 8] wEe] LiFF UF @
FomgstA Hol el 54 Aststy] wEoltt.

=
gkd Agek [C-F, =0, C(O)F, COs1E59 Aol A= SEI T2 thhe] FAAE 2H7] Wil A9e H&e] C

[e]
=~
S} Fol 23S 7H SEI T9] @A) A or guad oxbdA e 54 el At 71olE .
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=
U

f ofj

(3) A3 aFe] AA, Hlud & AlFHq
Hlae] 1: LiFSI, LiTFSI, LiBOB, LiPF; 9% EC:DMC &vi& AR5 Ha)d 34

1 %, DMCo} FAM] 4:602 o] gl AN wrRkshAA 15 WA 30 & 5 4

% st gujoll, 0.4 M FL7} HE% LiBOB 945 12 WX 24 A7+ ]
A gaskder. 7)ol 0.05 M B%7F H == LiPF; 95 6 WA 1
oF g8ttt F1H o R, 0.3 M B%7F H %= LiFSI¢ 0.3 M %7} § == LiTFSI ¢S &
ol&A A%3F (0.3 M LiFSI + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in EC:DMC(4:6 w/w) A &S ¢
Fad dAXol ARE-EFA .

Hlate] 2: LiTFSI, LiBOB, LiPFs ¥} EC:DMC &mj& AHE-3F Hajzd 3Hd

Q1 ¥, DNCSF /M) 4:60.2 o] 9l 7oA wurelwA 15 W 3

ok 37 EF gvlel, 0.4 M sEZF HES LiBOB 98 12 WA 24 AlE B e
= ket geistlek. of71ell, 0.05 M s%=7F HE=5 LiPF, 9& 6 WA 12

oF gafatdtt. F7R o, 0.6 M HX7 H%EE LiTFSI 98 &8sttt

oA Ax< (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPF;) in EC:DMC(4:6 w/w) Hsid #Asjd& HFETSH
HAA el AHg-3FSATE.

H]ate 3: LiFSI, LiDFOB, LiPFs ¥} EC:DMC -&mj& ARE-3F Haizd 3Hd

% DMCEF FAIM] 41607 Fio] gl Ao wutalA A 15 WA 30 ¥ ok 4o,
5] 71 3 gulo], 0.4 M %7} == LiDFOB Oég WA 6 A|ZF ok R o] Q=
A A AE&H oz whkstAA &35ttt 7)o, 0.05 M ¥%7F H %2 LiPF, 9S 6 WA 12 Az BoF

ettt F7HHe®, 0.6 M F57F H%E= LiFSI 9< &3kt

olgA Az (0.6 M LiFSI + 0.4 M LiDFOB + 0.05 M LiPFs) in EC:DMC(4:6 w/w) A& EaS FAA

Hlarol] 4: LiFSI, LiTFSI. LiBOB. LiPFs %1 FEC:DMC &vi&E A& xasf=d 3Hg

FECE DMCS} FAM] 3:72 Fio] Q= iygow WERSFEA 15 X 30 B Eol Ao}, &I fwE
AzsF ek, A7) Z3 g, 0.4 M 5%X7F I =3 LiB0B 95 12 WA 24 A7F Fot o] gl sl A
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AEHHoz wakslHA  g&fsict. o7ldl, 0.05 M F=7F HEE LiPF, @2 6 WA 12 AF ot
Lttt FrHHe R, 0.3 M s%7F H%E LiFSI9 0.3 M s&7F H %% LiTFSI 9 &3l8isic).

ol#A A %3 (0.3 M LiFSI + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in FEC:DMC(3:7 w/w) Ha2L
Fad AA el AH&aeict.

Hlalo] 5a % 5b: LiTFSI. LiBOB. LiPFs %3¥} FEC:DMC %=+ VC:DMC &viE AlR3F Aafa shA

FEC9} DMC == VCoF DMCE ZHz; FAM] 3:73 3:78 ko] ¢l Ao mytelda 15 WA 30 & FF 4]
of, £ &mlE AxsAT. 47 EF gvldl, 0.4 M T&7F H %S LiBB &< 12 WA 24 A7 B3k F70]
A= FANA AExHow wwsEA L3159, o7, 0.05 M 357} ¥ 52 LiPFs 9< 6 WA 12 A7t

T BaAlsiT. FUAOE, 0.6 M Bk HES LTSI 92 s,
olglA #A|zek (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (FEC:DMC(3:7 w/w) Hi= VC:DMC(3:7 w/w) %13l
A dEFE A4 AHgatenh

Hluld 6: LiPFs 993 EC:DMC &wl= AL&3F dafz 34

of =<l %, DNCet FAIM] 4:6% —Erol %’i—t— oA wEtHA 15 WA 30 7 59t Ao
s A7 ES Sl 1M = LiPFs 9= 12 WA 24 A3F &<

jﬂ,

Placins PSS ke g=
ol2 A Ax3F (1 M LiPFs) in EC:DMC(4:6 w/w) AaldE glEad AA o] ARSI},

vl 7a WA 7e: LiTFSI. LiBOB, LiPFs. LiF 33} EC:DMC &ri= A3 Aafz A

X ECE 60 Coll %21 %, DMCS} FAIN] 4:602 480 gl S0 ks 15 WA 30 & 5ok 49,
25 &= AxsEY. A7l £ &0, 0.4 M 5=7F E%F LiB0B ¥ 12 WA 24 A7t FoF =80 ¢l
T Aol AEH oz wNkslHA stk oo, 0.05 M =7t HEF LiPF, 98 6 WA 12 A7 &

O

6
o g3k, Fr¥ ez, 0.6 M s%7F HEF LITFSI 9 &s8lsilvh. oo dstd, v=7F 242 0.3 M,
0.4M, 0.5M, 0.7 M, 1 M &7 5= LiF 4& F71=2 &35},

olg@ A Alxgk (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.3 W*] 1 M LiF) in EC:DMC(4:6 w/w) ZH3|d
& BEEE A9 A,

Ao 1a % 1b: FEC &vjE 7pst Az 3tAd

7] Hlale] 14 Azxg dajdd A7) A A FHS VTR FECE 47 0.5 5%3% 9 5 TH%E #
Fhstel 1A13F Bk ol gl BolA] mukste] A7k

o]# Al Alxg (0.3 M LiFSI + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.5 Hi=
Z% FEC) Al d& eFas AA el ARS8kt

Aol 2a WA 2e: VC &ulS H7HEE da)d 4

71 wlate] 1e4 Alzgh defdel &7 dad A

= il
%, 3 =%, 5 TFE H7Fet] 1A% sk FE0] %l

ol

TEE VFoE VCE A7 0.5 5%, 1 TF%, 2 5
= #840lA antste] Hrbskoit.

ol Az (0.3 M LiFSI + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.5 WX
ZF% VO) dald& euad AA el ARS8kl

AAe] 3: FEC + VC &vil& 71k iz $Hd

A}7] Blad] 104 AZ3 A ] AdE AA ZFL J)FOZ FECE 0.5 =2 2L V¢ 2 =202 A7)
te] 1217 Bot S=io] gl A nwtsle] Hrpshitt.

olglA A|z3ek (0.3 M LiFST + 0.3 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.5 = 23%
FEC + 2 334 VO) Aa4& elFas A4 Agatant,
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A7) Blmd 204 AZ3 AR Ay AA A AA FHE J|FOE V2 2 22 Hs}ele] 147 Bob 4
ol glE A wikete] Hrhskic).

ol#A A%z (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 2 %% VC) Ha|2d< g
Fo4 AR ALgstt.

A 6: FEC + VC &S 713 Ha)d 344

A7) vl 2014 AzE Ao A AA AA FHS 7)FOE FECE 0.5 %% 2 VC 2 39S H7}
sho] 1AIF B9 Fitol e FAoNA wwkste H7bskiTt.
o8 A A=x3F (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs) in (EC:DMC(4:6 w/w) + 0.5 %% FEC + 2 5%

VO Aajds elEasd dA AR

14

AAo 7a WA 7e: LiTFSI, LiBOB. LiPFs, LiF ¥} EC:DMC 8w & AM&-3t 7|2

I

A7) A e 4dol| A AzsE daj el ZbzF %7k 0.3 M, 0.4 M, 0.5 M, 0.7 M, 1 Me] HEZ LiF 4& F71=

ol& A A=x3F (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.3 WA 1 M LiF) in (EC:DMC(4:6 w/w) + 1 =
2% FEC) ANde B F TS IX o AHEsEA .

Ao 2-1: LiTFSI. LiBOB, LiF, LiPFs 13} EC:DMC &viE AHE3F xaf=d 3Hg

$X ECE 60 Tol =520 3 DMCF FAIW] 4:622 o] gle A mukslaA 15 WX 30 & &t 419,
3 = Axs. Al £ fvfdl, 0.4 M F=7F == LiBOB 9 12 WA 24 A3F B9k =20 ¢l
= 3o AEHQ wiks Fdle] faiEdh. of7)ell, 0.05 M $X=7F HE= LiPF; 94 6 A 12 A+ &

2, 0.6 M 557} ¥ =5 LiTFSIYES £3ist3ict. ol ¢sle], 0.4 M &7t HEs
8 Atk 7)o, AFAe AA FHS sFo 747 1 % 2 3 299 FEC € VS
g Rl §le FANA wtslgltt.

ol& A A=x3F (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.4 M LiF) in (EC:DMC(4:6 w/w) + 1 %% FEC

b3 FB V0 AL AFFE A6 AgHar.

AAldl 2-2a WA 2-2i: LiTFSI, LiBOB, LiF. LiPFs 47} EC:DMC &vlE ALt Hafzd A

I
o:

A7) AA | 2-1014 Az Afde] Aafd AA FTHS vIee2 424 0.5 T, 1 TH%, 3 =F, 5 T
%, 7 =%, 10 =%, 15 2%, 20 2%, 30 %] TFECE H7lsle] 2 A1zt ot o] gl 3749
Llaciag=

olg A A|Z3s (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.4 M LiF) in (EC:DMC(4:6 w/w) + 1 3% FEC
+3 5% VC + 0.5 WA 30 %% TFEC) Asl2dS g EFSE AAX ol AF&3F ).

AAld 3-1a WA] 3-1d: LiTFSI, LiBOB, LiF. LiPFs Y47} EC:DMC &vlE AM&3st Hazd A

A7) AA e 2-16)4 A ZE (0.6 M LiTFSI + 0.4 M LiBOB + 0.05 M LiPFs + 0.4 M LiF) in (EC:DMC(4:6 w/w)
+ 1 2% FEC + 3 2% VO) Hal&de] Z4zF =%7}F 0.05 M, 0.1 M, 0.2 M, 0.3 Mo] H == LiBF, &< A8
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% 2% LiFSI, LiTFSI, LiBOB, LiDFOB, LiPF; $35-< wWigdh EC:DMC (4:6 T #H]) el dS AH&3 =
T4 AAe EAFS ®olFErh. 1 M LiPFs EC:DMC (4:6 ZF3H]) 10 Hlal dlo]Elo]m 80 Ato]F oA A=A
o] €1 w¥ vk, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 =%n]) 1C<}
LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z%24]) wighs 7kl dalld Alzwlo] thi eHg A< &
Ag FHEEAS BoFas AT, E ayo] Ao mE dad Alxgle vside 4ds Axdr)e
g AE g9 5 Aok A7 AR F52 NCM (6/2/2) )T,

% 32 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 Z3u]) daizd A]x=elol| X FEC
A7pagol we flEad =9 A A9 5E4E HolFrh. 1 M LiPFs EC:DNC (4:6 F#H]) 1C= Hlal dlo]H
ole], 80 AtolZolA A Fwo] Eub= wkd, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs

EC:DMC (4:6 Z&n])dl FEC7} H7l¥ 1C =9l AL thi H 4 5SS BHogFH, FEC7F 0.5 %% M71R
S w7 kA 8 §XES RART}F, ol: FECEEE FAHE Adst ko] LiF 7|¥ke] SEI7} dF o=
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& 2 YEFSE 7 A AA EAS BHoFErh. 1 M LiPFs EC:DMC (4:6 1)) 1CE v ©jo]g¢ld],

=il
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= 6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 F3H]) A& Alz=goA VC H7H] & &

FEFSE 1A A AXY EAFES HoJFEr). 1 M LiPFs EC:DMC (4:6 F31]) 1C= v dHo]ggld], 80 Alo]Z9
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)

S A4S 1C S 24 SelA v FdE £ 5SS BT Ok 2 23% 7S W P HdE &
F FAES BT, ole gHi 53 NONG=lA VCEFH F4¥s SEI7F dajdate] Fukgs A7l
L d71skekA 9 bgSE A717] ek, o 71AM ARgE =& NCM (6/2/2) 0]t

% 72 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs; EC:DMC (4:6 Z3H]) Asiad Alx=wlox 3
st¥l FECS} VC 7 &mi& #&3 i 30 A dX9 54& HoJFrh. 1 M LiPFs EC:DMC (4:6 S%H])
1C= WL "lo]ElQldl, 80 Alo]ZelA HA| ™ol Eib= WhH, 0.3 M LiFSI, 0.3 M LiTFSI, 0.4 M LiBOB,
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% 88 0.6 M LiTFSI, 0.4 M LiBOB, 0.05 M LiPFs EC:DMC (4:6 F=u]) Asfd A|~doA HA3E 0.552%
FEC®} 0.55%2% FEC + 252% VC A7 &ulE A& gE5asd I A dXe 5SS HoFETk. 1 M LiPFs
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EC:DMC (4:6 S%H]) 1C= Hlal dlo]gldl, 80 Alo]ZolA] HA] o]

By H7E 8uiES ¥A4 ¥ A
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HAES AEato] Ato]E T FHFEWS SEM o|AE A2 Flojth. 1CA WS 200 Aol &S s &
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29438 e JdEST THS XPSE =A% spectrume]|th. LiTFSI, LiBOB, LiPFs &3 H7F & x3Hs}
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HAdth o]l& 4719 dE9 A viFgoer st Al FA o] AAHASTS gt
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NOM (8/1/1)0lF. 7] @53 9 1 oA W2 NNFFE AHE A HA5E LiF 2 3] 98
Aol
% 132 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 9E< EC:DMC (4:6 ==4]), 1 =% FEC, 3

% VCgufol aige dafldel TFEC H7F &vle]l F3H] 0 WA 30 TH%E 7t Ale]lE 5AS
Z=Holty. 1 M LiPFg EC:DMC (4:6 S%4]) [Conventional] 1C&= H]:L ©] ]Hi/ﬂ, 30 Alo]Z

Zv W& ¥A ) 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 9E< EC:DMC (4:6 Z=H]), 1 =%
FEC, 3 5% VC, 3 %% TFEC wgtS zte dafd A 2ve uf$- ok &3 Fx&3 ?Ué EAS BHAFE
ok, o7 AFRE S NCM(8/1/1)o]w, TFEC =% H]& 0 WA 30 3% =) 3 = 3| ]

I A=

% 143 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; 955 EC:DMC (4:6 $Z4]), 1 FZ% FEC, 3

2 VC, 0 =% TFEC AaldS ALg3te] 1C oA 203 WAsE & AX oA B3 g5 3HY
XPS narrow scan spectra (C, 0, F, B 9425)8 HoFEt. 7|4 AFEH &= NCM (8/1/1)°]t}.
%= 15% 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =%H]), 1 =% FEC, 3
2% VC, 1 =% TFEC W3 dE& AHgste] 1C 2704 2038 FHds 3, dXdA] 28 FHEa= THY
XPS narrow scan spectra (C, 0, F, B ¥94)Z HolFr), of7|A AFEH =58 NCM (8/1/1)°]t}.
= 16<€ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 955 EC:DMC (4:6 =%H]), 1 =% FEC, 3
2% VC, 3 =% TFEC A3dE AFg3ste] 1C o= T3 & HAA A g dHEe= 1H9 XPS
narrow scan spectra (C, 0, F, B 94425)E8 HoFEr, o7]- AFEH F=FLS NCM (8/1/1)015}.

% 172 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs &% EC:DMC (4:6 S%H]), 1 =% FEC, 3

2% VC, 5 52% TFEC daf|dS AHgste] 1C 271edA] 208 s —6F del oA EH3 FEST THY
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ol7F C 1s9 ¥ 3 v]&o] 714 vlEA 3 o).
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o] A=, SEI &

SAEAS WA sb7] sl LiF7k U5 &
%rﬂ AR 5% Aststr] wielt.
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% 19% 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; ©35< EC:DMC (4:6 %%H]), 1 %% FEC, 3
o VC& vl e ds el LiBF, H7FEe %5 0 UA 0.3 M5 #H7bste] Ale]E 5A4S SAS £dol
T} 1 M LiPFs EC:DMC (4:6 Z#1]) [Conventional] 1Ci= H]aL HoJEo] 24, 30 Alo]FolA HA] 4=rgo] o}
wd WA 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; $4E-& EC:DMC (4:6 =34]), 1 5% FEC,
3 T2 VC, 0.05 M LiBFy wig< 2zt A Al=gS vl b AR 83 A&7 v 54s Holed. of
714 AREE %FS NOM(8/1/1)el™, LiBF, %5 0 WX 0.3 M Fell 0.056 M& FH7bshe 3lo] 7Hg
ke
% 202 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPF; ¢35 EC:DMC (4:6 %)), 1 %% FEC, 3
2% VC, 0 M LiBF, AsjdE& AR&ate] 1C xxelA 203] THAe &, dAXolA &8 fFEF5 EWY XPS

o
=

=3
narrow scan spectra (C, 0, F, B 945)E HoFY, o7|A AFEE =2 NCM (8/1/1)°]t}.
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212 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFy 952 EC:DMC (4:6 <%H]), 1 %% FEC, 3
% VC, 0.05 M LiBF, dalds Abgsto] 1C 2z 203 FHAE 5, AA A 2 dFS= 14U
XPS narrow scan spectra (C, O, F, B 94E)E RAFu. 7|4 AFEE =& NOM (8/1/1)°]t}.
%= 22+ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 952 EC:DMC (4:6 =4H]), 1 %% FEC, 3
% VC, 0.1 M LiBF, dadE& ARgste] 1C 2=1ellA 203 FHAT &, AANAM B &5 14U
XPS narrow scan spectra (C, 0, F, B 944E)E HAFH. 7|4 AFEE &2 NOM (8/1/1)°]t}.
%= 232 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 952 EC:DMC (4:6 =4H]), 1 %% FEC, 3
F% VC, 0.2 M LiBF, dadE& ARgste] 1C =1ellA 203 FHAT &, AANAM B &5 19
XPS narrow scan spectra (C, 0, F, B 944E)E BoAFEH. 7|4 AFEE &2 NOM (8/1/1)°]t}.
% 24+ 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs 95 EC:DMC (4:6 Z%H]), =% FEC, 3
2% VC, 0.3 M LiBFy Halds AR&ste] 1C zolA 203 e 5, dAeA 223 dF5aS 199
XPS narrow scan spectra (C, 0, F, B 944E)E HoAFH. 7|4 AFEE &2 NOM (8/1/1)°]t}.

T 255 & 20 WA 239 C 1s¢ F 1s 94259 narrow scan XPS spectraS< v}¥3dte] 93 variationg Ko
0. LiBF9 %7} ZoldAE LiF —CF9 CRell ok 3= vj&o] &ekx™ 0.05 M LiBF7F E013F F 1s
o I3 w&o] 7 vpFAsiY. Ed C 1s A EAE LiBF, %71 =old4% [C-F, C=0, C(0)F, COs],
= Fo} CAEo] A3 9aEo] F718H 0.05 M LiBF7F 5013t € 1s9] 93 v o] 7P nlghz]slt). o]
gk olfr= QI LiFe 438 SEI 58 FAA7IAT o] 2HEAdS Y s17] wliol LiF7F Y o] A
AE™ SEI 9] ol EAe] "ojXa yF w@ustA Hol A sk Aspeoh. m=e e [C-F,
C=0, C(O)F, CO;]E9] Adlo] A& SEI T2 Ao A4S Z27] dtol A9t v&9 o Fo 28-S Z+=

SEI F-o] 4o Ao guad olakdAe 54 ol At 71oj& v,

—

% 262 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs, 0.05 M LiBF, $¥9&& EC:DMC (4:6 Z%H]),

%% FEC, 3 &%=% VC&ulol wjstst sjde] TFEC H7F &vle %5 0 A 7 FF%E H7ste] AlelE &
Aol =olty. 1 M LiPFg EC:DMC (4:6 5%H]) [Conventional] 1CE& H|nl Ho]EJ&Z A, 30 Alo]Zox

pad

o] 4 WA whA, 0.6 M LiTFSI, 0.4 M LiBOB, 0.4 M LiF, 0.05 M LiPFs;, 0.05 M LiBF; 9&&

e}

ox of
tlo
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o

=
=

o=
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C

=

C:DMC (4:6

o)), 1 %% FEC, 3 5% VC, 1 %% TFEC wiEe zte Aad A A8 o9 kA
ZF fX&Y £4

EAS BHAFE. of7]A AREE =2 NOM(8/1/1)e1™, 0.05 M LiBF, H7kgde] F7t

Aol TRECE] F% W& 0 WA 7 F9% Fol 1 242 Wrhels Aol b wigrd s,

Y
S oo
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