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(dimethyl carbonate), DEC (diethyl carbonate), EMC (ethyl-methyl carbonate), DME (dimethoxyethane),
GBL  (y-butyrolactone), THF (tetrahydrofuran), DOL (dioxolane), DEE (diethylether), MF
(methylformamide), MP (methylpropionate), DMSO (dimethyl sulfoxide), TEGDME (triethylene glycol
dimethylether), % o]&9] ZFIER o]Folzl Fo2HH AEu= HIAE F7 2= AL § Ao,

ool A=A = 4 AUt

wgel 9 FAA YolAl, Y] AN @F 4 $Ae FAHoR mFsE AW F dout, ool A
A e 9l

wgel 9 FAN QolA, 7] T BARE WA-FF /157 R ) F A4 e ol Ba-F 2
e GAFORA A7) o7k A7) A s 2l AME £ Q= AL 5 dovt, ol AW B
& e,

wgel 9 FAA QolA, 7] e RS 7] F QA EHs 4] AR B 4o BH 2zt
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oleh, welo] tste] AAeE ol gl FH FAHow AYSAW, s7] AAdE L olsE 5] 915
of alAshz AY B, wel vgol 7] Arlelo] FHHE AL ol

[AAd]
1. g4 3 #4 iy

1) 2PA FA e FqA

BoAAde A, a2 FAde Y FH (Humer) WHS o] &ste] dAHAT. w2 AHEo]l H,S0, 2
INO,2] &3 g o] <

At Sl A 2lEY 2 (reflux) HAT. 2
ALoA] Wzt on, A4S o)fale] AT, Na(0,2 o] &3t oF pH 8=

(2) AW FAF-/IHE EF EitA o] §A

v AANA S g5 A AFARA AREE F 1.5 gof FleRUUEF (NaS0;) &% (Signa

ok 2 =} AAL H7} shol] A&EFH o7 wuly o] 38hz
@elom g RUL FSaginh. A7 B A% F, o 1.0 #3168l Triton X-100 F89 (oF 15 ml)
o7 7] & HIbEAom, ojo]A o 70T 7}

ok 4
o =B S
AE AT 7] A thA] oF 20 & EF AebA wnbEglon, ol i YA-F 53AF Al2H
T oo, Tk =9 dEde] 7] adid - Aol HriHden, FrhHew oF 20 ¥ &k unk
HAtk,  olF, A7) &L ARow YAHoH, F5E Y= GHFE ol &8t 5zl AlAHE A
A ow, add FAH-/7HE B HAVE I gAY HxE S FEEAT

(3) A (cell) Ax & H7|5}34d A

B AN AFEL, N-WE-2-F 2 E (F 2 nl) Wl B} e, oF 60 Tl B, AR BAR
Aol of 20 FFaol i B, W o 20 FFae Feluldeu EFdE (pvdl) HAINE EFSE Sele
2HE AxHAG. 7] Axd E8Es 9 Bol=E ol&dte] dFvE 2 Aol AxE Hdd. A
7l Az A5 oj2e-31d Fen vaw 01551 A 2032 B = A o] molHY. mE ATE

::‘4

I
o By BAe oF 1.0 @ oF 2.2 mg/em ATF. WE AolAHolA o 40 L Hue] Aao
Az D AREEAoH, A7) Asjde] HEL 1:1 FyH]9 DOL (tho]=<4; dioxolane) ¥ DME (tjwE ol €]
=, dimethyl  ether) (Panax  Etec: gh=) o] A= < 1.0 M LiTFSI (HF
HA-EgZF 2w ebd Zolu|=; [ithium bis-trifluoromethanesulfonimide) @ <F 0.1 M LiNO; (2]& #At
; lithium nitrate)cl. Tgk, 82} 29 (separator)< SK o]=wlo]A (&) o2 HE AlF=HAoH,
HEF 552 AU 5024 AMEHAT. B AACYA Axd Aol AY|EEd =42 WBCS300 cycler
(Won-A Tech; $F=)E o] &3t SAHHJY. M7ty Z48 93 A% (voltage window) ¢F 1.5 WA
3.0 Voolel Li/Li (oldh 2E AQES Li, Li/Lid ek A998 F=z 3h AH oA AAFAE.

O_]l:

T3, JHE B9 kg A=, 2 aEld A/ B9 (G S8 e dAEe] 1 THHER &
TR ) BH ATES, 9A 2EE RS FAE BAe NHoon T E (oF 2 o ERER
AT oF 80 T JHE B 2 e AR/ sHEEE 9 oF 20 T ZujdEd EF0gel= (pvdf)
oIy S ¥3tete Seg2RE Azxddct. 33, LisS ML= A (catholyte)2 LinS 2 S w2

(Sigma Aldrich Corp.; ®|=H)EXEH AZFFHJow, A7 Li,S W S EEe 1:1 Fyuv]9 DOLZE DME (Panax
Etec; 3+=P)oll Z&A1&= < 1.0 M LiTFSI 2 <F 0.1 M LiNOsoll H7FE Ak, Alo]E 13 3, 39 AEL of=
T-SE F2E g Yoa EEer, B4 Hd wdigk ¢e] DOL/DMEE o]&ste] &xs] Al ATt
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713}skA olule s B3 (EIS; electrochemical impedance spectroscopy)©] F 10 mV ©|3}e] WES 71X
ok 100 MHz WA ¢F 100 mHz Alole] 7N 32 AYeA FdERon, to]HAAE A% (Nyquist plots)7}
7F I REE5EH YA

off rlr M

X-A 3EH (XRD)2, IAHE ofje= @ oF 45 kV 2 oF 200 mAol MY Cu Ka HHAF &2 (N, = 9F 1.5418
A)E ¥33}= Smartlab diffractometer (Rigaku) XS T F3lHJT. FHdxEwZ (TEMS JEOL
JEM-2100F (JEOL, ¥#)& F3 Fd=ATt. 23 Fadxadn4d (SIED 2 oyA 4 X-d 39
(EDS), = Az} olyx] &2 E33H (EELS) W3S EDAX Tecnai 1365 #HE7]5 ¥33}+= Tecnai F20 (FEI) &
A5 F3 FHHAT.  FAPAREN D (SEM)S SUPRA 55VP FE-SEM (Carl Zeiss)E Ea FalFA. x-4
FAz By (XPS)2, x|z dAdtd (KBSDolA 150 W - =ZwulEl Al Ka (1486.6 eV) X-A &2
£ ©]-&3fe] AXIS Ultra DLD (Kratos.Inc) AellA = Avt.  Lajd= XPS HloJE7} oF 0.05 eV =% 7}
A F 40 eV 2 oUAE o] &3te] FHEAT. KPS HlolElE XPS Peakdl AT Eg|o]E o] &3te] FPE
o gk Adage ok 5145 o] o]7] FolA mlo]AE-g}wk EF7]|(Renishaw)E o] &alo] FE5EH AT

el 2o ok 2 pmgdth. FElo] W MM (FTIR) ~FEHE Nicolet 6700 (Thermo Scientific)<

=
[>

W g4 o]2 (DFT) Akl 725 FAgela F45 4517 $sto o]&=%en, A7 DFT AXtS 4
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