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[0092] A7) EEAS o]l gste] §1r] 43082 THEE i AAS zIsE Addus ooy ge W
Hoz Azt

[0093] A7) F7HEF 0.4gS Dimethylsulfoxide (DMSO)ell =<1 & 8><8sz9] f2] 3ol 72" (Casting)dtaL 2F 60C 9
Az QEA oF 8A7 HAFste] WS AFsGTE. 4] e TR oF 85530 4k o] Wi oF 60T
o] @EoA oF 75A1ZF FAEIAT. w el oaks ZHEETFoRddd Ao AAste] o 40mo
As kg ATk,

[0094] [ 8} 214-3]

HyC™ \c

[0095] Ha ?

[0096] T 4 3EA4-302 FHEHE 12 AdS £3ete dadws Sotow #EAd Aol

[0098] A A2
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[0099]

[0100]

[0101]
[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

ZIHSd 10-2025-0102290

G 2 9,9-Bis(6-bromohexyl)-9H-fluorene (3 g, 6.09 mmol), Biphenyl (0.94 g, 6.09 mmol) % 1,1,1-
Trifluoroacetone (1.50 g, 13.41 mmol)=S W3} F. vl & Trifluoromethanesulfonic acid (TFSA) (18.29
g, 13.41 mmol)E &F¥|sttl. wHE &1 Dichloromethane (DCM)E x| 1005 FHRE 7)|Fo2 205HF

[e)
o
Rk, A7) v gujo] A A 1005 FE 2 E0E £Y5te] WHEES FH|5S . A

[ed

| HeES
o 5C2 oF 1A17F 303 A% ¥, A2(eF 20T WA 25T)ellA < 303 wh-&3te] 7] SLEde A5
o, ukS AFES 700ml o) wWEree] AAAZ F wmesz 53 AZHsa oF 4009 AFE QBN Axd
A

7] = I

[3}eF4]5-1]

Br Br

}7) FWEAL ol &t d7] 522 RN FHELS o 2 e s s
=
-

=

#, (1.85 ml, 23.58

, 6.74 mmol) 1005 %5-= Dimethylacetamide (DMAc) 105 %H-ol 2l
7] A q oF 24A17F WSSl AT

g
dste] HEEES FHIEAT. ] WHSES AR(F 20T WA 25T)el

mmo = = ST, A
SHEAS A8, whe A3ES 500m1 2] Tetrahydrofuran (THR)Ol HAAZ 5 olECR 3] AA s}
Lok 60T FF LEA HAxste A7) FHEAS DA

T 5% %=x3t¥, 7.0ppm WA 8.0ppmoll Al EA 9] #Hd(Phenyl) HAE 1 4 313, 1.0ppm WA
3.5ppmoll A Fae] 477 daE g 4= .

© 6% FEsE, S Tuel AW s A2 99 (n(12) A AFA =QE 8712 <8 41 92

(13)e] A&Enl(2:9)5 F& d&&o] 100%2h= As & + At
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[0109]

[0110]

[0111]

[0112]
[0113]

[0115]

[0116]

[0117]

[0119]

[0120]

[0121]

ZIHSd 10-2025-0102290

FUEAL olgsiel o] FetAsaen wAHE nEA daAe Egels WadUne P ge
=

0.4 D1methylsulfox1de (DMSO)Oﬂ l—’?o T 8x8cm o] fr|Foll =¥ (Casting)sta F 60T 2]
o [} o])\}_ _Q_oﬂoﬂ L:1—7 o]: 60°C

RS

A A5o= AAske] oF 40me

Q00 g QES BHS ALt 4 %ﬁ%éﬂ BER
=

ae raole HEd 48719 F5 A

Aol AAHow FAdstrt.

A ARE AN o 10T F NT/ninel FE2 A oF WE A B FEE A, ol
oF 60C7HA o 20C/ming] HER W2He F, Ak $917] selA ok 80T o 10T/ming] SE A
W e A WSE ZAA. 7 A E 85 .

%88 AAdl 2 ANdze] me nPA dadel W AFF B4 Avfelth, o2 Fxatw, WAL of
208.5Cel A zkeFo] <F 959 AL, oF 246.4TColA JEFo] F 90%TE. HAlA2% 239.3TelA  zZtgFo] oF

95% AL, ©F 258.9°CellA zhFo] o 90%th. Al B AAe2 BF AP 24 A 200TM ol 90
T 1(} 24 oAl W rdE & A VA, "R AR 7] AR dE SRdA
Ao vES gud 5 dd

AAd 1] wE FEEEAY FEAS 9 e AHoR AZR H, ZF ANHY VAF BEAS SAHINT.
LLOYD UTM LS1 7]171ell 250 N9| Load cell& ZA¥s 3, ASTM D 638 type VE A& 7 AJHE AA3ST).
Extension ratei: 5 mm/minS 2 AAEAT. Z+ AJH HEE 37|E A5} strain-stress 34, 9&, A&

o By xEUAE T

% 9% AAld1e] wE AHQ] strain-stress FAo|th. ZF AlHY 7AA EAS 7] % 19 YER

F 1
T Tensile strength Young's modulus Elongation at break [%]
[MPa] [Pa]
ZHE 7 (3ksk24]4-1) 46.85+2.23 2239.22+666.63 12.01+£7.48
=052 (3s214-2) 55.57+1.10 2094.92+198.87 19.41+£3.11
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[0122]

[0123]

[0124]

[0125]

[0127]

[0128]
[0129]

[0130]

[0131]

[0133]

[0134]

[0135]

[0136]

ZIHSd 10-2025-0102290

A 26 wE SLEAY FHEAS 9 P9 AdoR Axd H, 7 AjEY JA4 B
LLOYD UTM LS1 7]171oll 250 N Load cell& ZA¥s %, ASIM D 638 type VE A& 7+ A
Extension rate 5 mm/min®.= AA3Slct. 2 AlH HR2 3/E 543k strain-stress I

o WE3 wEAAE Fahonh.

T 102 AAd20] w2 AAQ] strain-stress A o|th, ZF AlHQ JAH EAE 5] ® 20 YERIL

—

* 2
T Tensile strength Young's modulus Elongation at break [%]
[MPa] [Pa]
== (3}35H25-1) 48.63+1.83 1936.07 +197.46 4.06£0.23
SEA(3}8H4]15-2) 60.19+£1.97 2237.73+£185.19 6.74+1.00
9 AES FHEH, 43 dEF Fol2oR JEE FHELe] I AR E AXEe] woe AS & 3

ANl 2 AN d20] mE A dute] si0le AEEES Zgatgirt. 7 AL 0.5x3m e AHOE ¥
spectroscopy(SP-240, Bio Logic Science Instrument,
France) ¥ & o] &3} Xigc}% %Xgé}oﬂ‘ﬂr 22} ST ] cell & ¥ 100% Ul o=, oF 30TCHH

1
k]
>~

o
=
@)
o
D
(@]
D
=

2
i
o
a7
D
O
=1
<
@)
(@]
jm
[}
=]
(@]
o

FAaole AE%(0) [mS/cm] = d/R - S
oA7IA dE AF Aol Ad, R AT ¢k, S&= AlH9 FA & F3 gholt).

Cello] BAQE SRl 180CAA 2 exol B A A% @e ZAaden, 2 exvith AF %< 63
= 7

=11 AAd1 2 A ezl w}
AAE2 25 180T A G240

AAd o] we dadvte] o] wE FujE wPgse 4G PAs] 12y A AdAY AnAAE
Azadnh. A7) 1ed wEA) Adds ARAAS 160C9 180TA LdaE 1 Qe SEaT. o

A= 5h7] & 33

¥x 3
s 2% Pt loading 0CV [V] Cell Voltage [V]|Peak power | HFR
[mg/cm’] @ 0.2A/cm density [W/cn ] mQ - cn’]
160°C == 0.970 0.594 0.553 0.527 80.84
180T A= 1.003 0.587 0.552 0.529 83.85

AAle2el w2 dsjdute] el ME v st
Az, 7] L3 e =

A= a7 & 39 P

X 4
s 2% Pt loading 0CV [V] Cell Voltage [V]|Peak power| HFR
[mg/cmz] @ 0.24/cn’ density [W/cm'] mQ - cem']
160°C == 0.922 1.000 0.698 0.701 118.6
180T AAa= 0.998 1.007 0.707 0.747 115.9
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0137]  olgem B wel Ade] W Axldel tha) AAsl Aweldiul, E oWl AWl 4w A @ A
Alelo] @A Fom, thgel HHPTHANA oIS Q= ¥ wwe] A)u A o] g Ftel ol
WY 2 ol FeE 2 oumel geuslel g

[0138] 10: a2 =t

L ™ 20

SN NN 10

VLSS 0
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NS4

e
=)

N
B

1

A

Solvent: CDCl,

aa _ 6889

.!...n.._.rm....

.|w.m.

s 50

A

X

Y

-, E ok T

20 1.0 05 0
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S5l

e
=)

B
H

14 235

Water

200

12

(]

Solvent

Solvent: DMSO-dj
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NS4

e
=)

B
H

Salvent: CDCl,
Solvent
6
14 |35 12 1@4 1 810 o
2
A AN A
8.0 7.5 7.0 65 6.0 55 50 4.5 4.0 3.5 3.0 25 20 15 1.0 0.5
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2404 |—a— ALA] 0f|1 240.51

ALl 02 220.05

— -
= | i il |
)
)
é 200
=
= 1804
©
=]
2 160
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= 140
o

120 4 -
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