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iZﬂ_i A% = uAEE gag 2 WA 209 dHZolE e, Ry, Ry, Rs, Ry, Rs, Rs, Rz, Rs, Rg, Ry,
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ek, Y] olErE AFHAY ASHA FE 4 U
2 HAA oA "oldRT"EE fojE 2 oo AAAAES STk ofdTleltk.  47) o HUY|= 49 AF
Qe QT3 ofdroln, 27} ofHAV|= 2709 AAAEE LF5k= ofE7]og.  odE £, -Clls-0-
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o2 XF Ey H[XFE gAS 1 UA 109 &Y, = -C(=0)-Ni-o] 9Jste] M2 AZ" &

St ol de] gl YAt ') obd, F FHZ YA, W AN2ES omEt),  §3kd are] A
oA, sl o]del sHZEYAAE o4 Fvte] mEd EAE & k. F3hE el A=EdA, Sy o]l
AH = A= 4 she] agle] EAT = Uk, dF B0, FHZUAE a3 2 HxE sy W

=
AC)

EA o2 dHHA ged. dF 9, dHZolE= Febd 7] (furanyl), Eeld”](thienyl), oJF|th&E
7](imidazolyl), FAUYZFEd”](quinazolinyl), FA=#d”](quinolinyl), °]laF=2d”](isoquinolinyl), =
Aeld 7] (quinoxalinyl), &t 7](pyridinyl), IHZZ7|(pyrrolyl), 2AEZ="7](oxazolyl), A=Y

(indolyl), 59 4 Qor} o] 52 @A¥A ch,
B AAelA EE o A ol 2 olde] AAAAE aTes duzodled. 47} dEzold
A e ARG eFshs s zoldsleln, 2} sluzolgdslE 28 QAW aTHe 2
o}27]e]t}.,
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fobe] @712 QAAH olr)E omatn, WA, 2-ddeEs], wdreAs], Grderds) s wite
g oolg 9HEA g, 9 PR, FRAYNE AF FLAN(S, Bag 1 A 4] 2ol
B ORAAA, TAERAALI i) olate] o|FATRE ANE AuAlels el Er TelAsglomA,
TS vt g wel Azgeld. dE Sol, AZEaidslelt.

B el eE Rl 2] ate] 246 sh oldel dlHEAAE Eekeht wYeE N m e
AR ELES

2 A A "EEAS QAEFIERY 170N ke AT dAEA dFE Bo], EA, 94

[¢]
Soln, B8 Ba W/EE Gholth,

fo
to

A7 A1 28R WA A3 iR FHHF AL ST A ZFAR Wiste] GPC(Gel Permeation
Chromatography)ell ¢}3}e] 4%},

A Ao 1: Li-Nafion:H-Nafion=80:20

o . ® : : . ) )
H]x|3F U3]2(Nafion solution, Aldrich, ~5% E/¥¢3ZE T3 £, o] YHF(equivalent weight)

1000~1100 g/equivalent mol)ell <¥EAke] thale] Waful& 1.0 @29 LiOH 8IS Hrlste], vhal29 -SOH
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.
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o °o® WBIT TS AZEUT.
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2 A= Atole ZYxzz AU A (separator, Celgard 3510)2 wiA|SkaL, 1.0M LiPFg7} o€ @ 7FR Yo E
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Att.

Ao Azx)

AAle 11

LiCo0, ¥%3} et A A (Super-P; Timcal Ltd.)E 90:52] FAMH|Z #dstA &3k

<
=
fluoride) ¥HIH &N& H7bsto] ZEd e =44 :0IE=90:5:59] FAM7L =5 F5d=d s9es

A 25 T

f eeE GFuE 1% (T 15m) ol SE U =g Agste] TYeT o]F 120TeIA e A
& KeN
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PVDF(polyvinylidene

A5 229 (separator, Whatman, CAT
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afo] = 47 W5 ST REZo] ol
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Ao 12 YA
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ER AT
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1.0
0_5 i = - 2 3 2 E E 5 5 z
00 M‘WWWWW e
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1.0 4
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Woltage (V vs. LiLi+)

Voltage (W vs. Li/Li+)

F1

woltage (V vs. Li/Li+)
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1.5 4
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0.0
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1.0 4
A 5
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50 100 150 200 250 300 350 400 450 500 550 60O 650 700 V50 800
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A04
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Voltage (V vs. LIfLi+)

Voltage (V vs. LiflLi*)

Coulombic Efficiency / %

20
15 A
1.0 {
05
0.0 |
054 - - - - 0 !
-1.0 {
15

0 50 100 150 200 250 300 350 400 450 500 550 600 650 70O ¥50 &00

Time (hr)
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45 -

20 : i ; ;
0 200 400 600 800
Time (hr)
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70 4
Comparative

s0 . Example 7

50 4 v v =
200 400 800

Cycle number
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