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[0030] [3}&4] 3-5]
Me, Me
[0031] R =(CHan
[0032] (4714, n& 2 WA 18 olHfe] B HEHE o= sli}e] Agol}.)
[0033] E3, 27 BE 7] #3844 4-1 A 442 o]Rojzd Fo=RE MHEE ok Fuel AL 5 A
[0034] [gheh4] 4-1]
Me,
=
\ 7
[0035] & W B
[0036] [ghah4] 4-2]
[0037] '
[0038] [=heh4] 4-3]

[0039]
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[0040]

[0041]
[0042]
[0043]

[0044]

[0045]
[0046]

[0047]

[0048]

[0049]
[0050]

[0051]
[0052]

[0053]
[0054]

[0055]

[0056]

[0057]
[0058]
[0059]

[0060]

[0061]

=S5 10-2022-0058074

[sheha] 4-4]
—(CHo)—

(4714, n2 2 WA 18 o]He] BRollA HEHE o= st Fgelt}.)

=@, 471 D= 7] B304 51 YA 552 o2ol7 Zo2He Ad9: o= Hud AQ + A

= AAF2o=A4, Cl, Br, I, NO;, CF,CO,, BF,, PFs, B(Ph),, TfN,

(4714, X= gol2g ol 4 A= Ua
N2 02 o2ojx FozRg ABF: oz FjelT)

SbFs, AsFs, C10s, CFsS0s, (FSOz):N 2 (CF:S0:):

3714, 247 B4 5-1 WA 5-59 A7) X&= PFs, B(Ph), 2 TN 02 o]Rojx Fo2RE HAgHE o=

, B 22 FHEE R SHE EEse As A FAAAL 3P nEA R A7) ety 19 nA A
28 A7 E Edste, nAdNEE 2452 5712 AA G

BEAHE ol A=Y 18

Z¢, 27] Az 47] B84 31 Ulx) 352 oojl FozBy Adgs o= e A

3L
e
+
%0,
i

2

4»

= 47) B4 41 WA 442 olFojzl Zo=RY AdYE o= il A9

+
RGN

= 271 384 5-1 WA 5-52 o|Fojzl FozHRH HALHE o= sl A

4»
22

g7, A7) #sA 5-1 WA 5-59 A7) X = PF,, B(Ph), 2 TfN o= o]Fojzx zo=zE

R
L
1
i
rr

o=
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]
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shud & Qo).
o714, 7] s159e LiBF., LiCl0., LiPFs, LiAsFs, LiCF:S0s, Li(CF:S0:):N, LiC.FsS0s, Li(CF:80,):C =
LiB(Ph), 2 o]Fojd Fo=Fe HHAHE o= 31} olifd 4= 3},

q71AM, 47 &ele Z2ZATEYCIE(PC), AEAEYCIE(EC), HEA7E Y| E(VC), HollgstE o=
(DEC), EF2=E7tEWE(FEC), HHE7IEH|E(DNC), =HEEFEYC|ENMEC), <IE=HE7IEHE
(ENC), HE=Z}s}|EZFZ(THF), 2-HEHEZs}I|E2FF(MeTHF), 2L (D0X), I=HZFAINZDME), Tl
EAAL(DEE), y-FEHRZE(GL), MAEYUEZAN) 2 £ZF0= o|Rojz Fo=Re HAHE o= s

14 4 9tk

oq714, 27 40e EAFEY|E(EC) 2 fe@slE v E(DEC)S EFslm, 47 &die] =4L& EC ¢
DEC = 1 : 19] AF #]&L & .

o714, A7) ZFAAAE HPP(2-hydroxy-2-methylpropiophenone), Z+EZ3 = (camphorquinone), olI=24 =
=Zglo]=(acroyl chloride), TPT(trimethylopropane triacrvlate), PEGDA(polvehtylene glycol diacrylate),
AIBN, BPO 2 DMPA(2,2-dimethoxy-2-phenvlacetophenone)E o|Fo]z Fo=2E HEAZE= o= sli} o]ad
2 9}

714, 47 BF3d nEAe ddEd=sF tel=z 2| E(DEGDA), Ef|HEd =E|F teolzddHelE
(TEGDA), HEZE == F tJol2 2 Ho|E(TTEL), E=ldEd == Z tjolz 2 E(PEA), Eej==2
A =2=F delz o E(PPEDA), tZ=22d =8F otz 2| E(DPA), EZ223d 28 F tolaZd
o] E (TPGDA), dEAdolg = EfoEgsz=9 Eg]ol3 Fde] E (ethoxylated trimethylolpropane
triacrylate : ETPTA), o}32&e|E F53d oE€d =2A}o]=(acrylate-functionalized ethylene oxide), ¢l
Edgolg= yeodHAE Zg= tel= 2 o]E (ethoxylated neopentyl glycol diacrylate: NPEOGDA), T=Z2

dlolgl= YedAd ZE = teol3EdHolE (propoxylated neopentyl glycol diacrylate: NPPOGDA), Eg]H €<
=23 EE]O]':"‘E]DHO]E (TIMPTA), EFWE S == EAE I I E(TPTNY), A= S EE]O]':’"E]

HO|E(PETA). AIFAlHlEE Z=2Z Al olEE EfE &= =20 Ez|olz L2 o] E(TMPEOTA)/(TMPPOTA), =
Z4dHelEE =ZEAE EsjolaFHlE, ESA(2-3o|ESAHE) o|iAlelyHolE EEJO]-EQH]O]E
(THEICTA), HElfl=]E2]E #HE}ola 2| E(PETTA) £ t]dedz]E=]E Helol2 2 o] E(DPEPA)Z o] F o
A Fo=Re HEHE o= F1} o]idd 4= Q).

714, A7 FAANAE A7 AT nEA 100 =FERE 71202 1 A 20 =FRE
o714, A7) got4 19 nAAdHZ2E FUHAE A FEEd nEA 100 FFEE 712e= 1 UA 50 &

32 292 + 9.
A,

d5d & nAANLY AzxEe B g9 nAddde 2AEE 712 A =xsiE 44 2
A7 2xE nFAddE4e 2AHEL FE2AEE 44 2E90.

@3, E 294 & nAANEL B E59 nAANLY Az st AzE F Ao

=
, B 234 0E HE 25 dAAs £ 239 nAAfEY AzwEd gstd Azd nAddgEe £

i,

A71A, A7) mAANRY o] AZEE 100 WA 10° S/emelm, HE o] €L 0.3 WA 0.9 +

= nAANEE FVHA, ol ZEsE nAANZE 24ELS 71EY FAINE A
dol =3, ASHY AE dAAe] vt dA 2F AACA 2Ase 22F 2L F

2o nAAREY AzLEdd wet Azd nAAANZL 7€ BEHE AFZ Hlgt FolL
2

_‘|5_



[0076]

[0077]

[0078]

[0080]

[0081]

[0082]

[0083]
[0084]

[0085]

[0086]
[0087]
[0088]

[0089]

=S5 10-2022-0058074

A% 35l F42 + Atk

E 12 £ 239 nAdHZY AzDEe 4 dAER EAE el Aot

= 28 E 299 o AAdd wg nAASZE FAAY 23 542 Hoe ddd d5F B2AY
(Thermogravimetric Analysis, TGA)ol] 93t =7 ZiE ZA|F Aot

= 32 E Iyge 4 dAAdd mE nAANE AL €4 54L& Hoe 9skg Al F4 €98
(Differential Scanning Calorimetry, DSC)el 5t &3 Z3E =A|5 Aot}

52 Y7 e FAFY HE

U Aol gole @A 23T AAE 2] Ak AEAe Aol g A3 9l e
293 s Brcdoln St Al ohd B, 849 2de TR 28, 2 2494 Ae3:
goth me enm Bl gele A4 B A4 24, 0, %, Tal Ee R 2w
o EAFE B AGer) Asd AgHE Ao, BE BTG VA, 7%, FHLL Eb olse
229 29 24 ANFos AASTA AesE Aol okdel Halek gk,

v
i=h
L
[=]
=
T
=l
A

dH, =4 FdHA &= T, E FGAANA AEHE BE 452 E 290 &£ 7|E EebdfA B4
9 AL 7z 2] o5 %‘E'}Zﬂ.‘li olgisl= Ax 45 onE JlF Ao= Holek dit}. wEkd, E 54
AdlA F2aeA ALsla & §, EA 207l FEsA o dFHoAY FAZH on= ﬂ”ﬂﬂﬁ% of
HAd,
<nAA#H2L A7HA>
E 2ygzEe &3 3AE 26 9t d7E 23, )9 22 2L otEsl]e] o2 Y. E B4
Ae sl7] ek 19 nAdHZ2E FIAE AAE.
[3}aha] 1]
_& SH _H ﬁ?}_
O(CH3);—D—(CH,),0—C—N—B—N-C

y
o7]4, 7] B ddEd, EfdEd, EﬂEE}”ﬂ%ﬂ HAelh e, A eEd, HelyE %El‘ 2, 2-
Mg dAemga, 2-dgrgdd, Bgd, o2 E, AZ284:, dHIAE, Y=g, % , 3,3'-tfoExy

Mg, 1209242 2 A2aes olold FosH 4AE ol o]z

47) D= olMDEE, BeAdE, 9%, JIdE, JAndE, JHAE, A9SAE, AFAE,
d2E, T2EE, 2AEE, EudEE, HoaE, AxgE, oiaAwdy, ¢EE, 4%E, dAndEE
2 FolgEos o207 ZozEBH A8 o= sue o]&doln

A7) a2 A7) b 22 280z 3 ulA 24 ol Bslelq HBH= of= shpe] H4olm
A7) yE 1 92 99 olie Beeld A8g= o= sig Aol
2299 7] 894 19 2AARDE A7AE Fole4 A=Y nEe] HFAch.

g, £ 239 47 354 19 nAdfNZE A7MAE 7] 334 22 BAHE Pl AEAH nEAL
At

I
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[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]
[0097]

[0098]

[0099]

[0101]

[0102]

[0103]
[0104]

[0105]
[0106]

[0107]

=S5 10-2022-0058074

[(s}eh4 2]

H HS v HS
0—A—0—-C-N—B—N-C O(CH5)s—D—(CHa),0—C ~N—B—N—-C
x y

A71A, 27 Ax -(CH) -2 EFHE 4% 223, -(CH0H0)(HLH-2 EdHe dEdsA d572 Ex
Ee] g2, -(CH(CH:)CH0)umCH(CH:)CH-2 ERHE Z2IAZA HET2 = FHEZ2TA24], 1,4-9

g4, 1,2-3<29, 4,4'-=lo]H 24 (4,4 -biphenylene), 4,4'-(Z=2%-2 2'-tho]d)]H 2% (Bisphenol-4),
4 4'-tHEHZE 2 —(CH)peD-(CH)peZ 0] F7 Zo=2RE HEHE o] s}o]x,

471 12 1 WA 30 olHe] FHelA dFHE o= st FFolm, 7] n25 1 A 100 o] F A
AgsE ojx shte] Agolm, A7) 3% 1 A 100 olfe] EejdlM dEsHE o= o] Agolm, 47
nd= 2 WA 20 ool Bl HHAHE o= shite] Hgola,

27] B2 oeEd, EHEd, HESHEd, dAsdgd, g, duHEd, SEdgd, 2-Hgds

S99, o-olungd, 29h, olzxxe, As=ad, duddw, Y=g, 24, 3,3-gHgEug,
12-5 2% 2 Aoz o207 Zo=Re Adst ol sz,

7] De oludEE, HEIdE, YdEdE, JddE, Jguds, ddAE, dHIAE, HAE, 1
FE2F, TAITE, SAEF, EFolEFE, HolEE, FA=dE, ol2FA=dldE, ¢EE, 4XF, AAIGEE
2 FolUrEoz o|Fojz Fo=RE HAHHE o= sl o]2Fol:,

471 a 2 27 be 27 EFF o=z 3 A 24 ojulo] HedlA HAEE oj= sli}e] Hgolm,

A7) yoll dg 47) x9] B (x/y)= 0.01 A 99 o]fje] o]},

=3, B 2y gaha 29 nAANZ2E FMACGA a, b= ELHAY ZF 2830z 5 YR 100 A
Agse oz she] AFd 4 gz, En HEFsAE 10 WA 80 FelA dFHs o= s F5d F
god, 7b4 stgAstAE 10 HA 50 FollAd A== o= sl ALY 5 Q)

=@, £ 299 394 29 TAAALE AANA vl AR x9 W /y)E 0 AR 1, B= 1 AR 100 ol
9 24Q + 4z, AP 0.3 BA 10 N BAL & ow, AP WHFASAL 0.5 WA 3 ol
299 + A,

=g, E 299 A7) AE &) 384 3-1 YA 352 o]Fojz Fo=RE HEHE o= e AL 5 2

%1

_‘I?_



[0108]

[0109]
[0110]

[0111]
[0112]

[0113]

[0115]

[0116]

[0117]
[0118]

[0119]
[0120]

[0121]
[0122]

[0123]
[0124]

[0125]

[0127]

=S5 10-2022-0058074

Me, Me
R-0O O I O-R—
R =(CHan

(4714, n2 2 WA 18 o]He] BRollA HEHE o= st Fgelt}.)

£%, 2 L34 a4 29 nAAREE F7HCA 27 gy
2271Ql Aol BgA g, ol m2A AgsldE £ F44

rIJ°" (L

e

)—-._’_
e
s

¥ u

UeElfi= nd 2 WA 189
17] 94&

_19]
2E o Eolth

rulo 03

=g, E 29 A7) BE &) 384 4-1 YA 442 o]Fojz Fo=HE HEHE o= el AY £ 9
=8

[sheh4] 4-1]

o-, m-, p-

[sheha] 4-2]

[sheha] 4-4]
—(CHo)—

(4714, ne 2 WA 18 olfg) BeAlA ABHE o= s}e B4old.)

Eg, B 259 394 29 nAANZE A HAAA “71 zata 4-49]
?l

gl
24719l Aeo] wEA g, ol T2 AEsteE 258 FAEE BET )

ek, pit,

A

Eal
A
T

%,

UeElfi= nd 2 WA 189
7] @ Eolt}.

=%, 2 999 47 Dk s/ B34 51 A 553 o|ojx Fo=Ry HEI: o= s} AL + 9

o}
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[0128]

[0129]
[0130]

[0131]
[0132]

[0133]
[0134]

[0135]
[0136]

[0137]
[0138]

[0140]

[0142]

[0144]

[0145]

=S5 10-2022-0058074

(714, X5 2ol22 o2 4 d= 94 == gaF2o=4, Cl, Br, I, NO;, CF.C0,, BF,, PF;, B(Ph)., Tf.N,
ShFs, AsFs, C10., CF:80s, (FSO.)N 2 (CF:80,).NO= o]Fojzl Fo=z=HE MHA=L= ojx silo]r}.)

Eg, £ 239 g4 29 nAANE L A7HACNA 47) DE 27l 384 5-4 E= 559 Aol dF =
g, ol 2 239 nAdHAZE F7HAY HET2AAM FAsdE 2 AHEdE o] 2UE2 9, 1.15

B 138 o3 A4 HAAe BT & 97 BElT

=%, E 259 g 29 mAAsAL Ao 237 Bek4 5-1 A 5-59 437 X = PR, B(Ph).

bl

TN o2 ol2ojn FozXe A8HE on suel Ao B HFARY, o= L& HE 1F e o
LAEEE 47T & AES 7] Azl

3484 2. o= B
+z¢ ol2A Edz, A

Y 71ed @E F7E dFHZS IA dEE SAso 2E3 nAARZ S
"?_]:
A4z Fed 22 AAF

234 AdE2 71AA E4de] 93 Bolls dAdEY ol2d=EEV} SR
A o] RAEET} ¢5EE KA 22 71AH E40] F3EkA 3, A
o] EAFT.

£ 239 nAdNZE A S99 B2 Adsdd FrRe=A, ddEdy /447 22 V1AE B
d4e AEFHoZE §AZ 5+ UA stn, ASH ASZE AWA ABAEE FEZ 5 Jo== AV 2dHA

_‘Ig_



[0146]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]

[0154]
[0155]

[0156]

[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

[0164]

=S5 10-2022-0058074

A 2gss 28 282 H252 + Y= 0. 193 oLAEEE AN & Ju, 24 AH2 o
@ otdde 2uE & Ao

<A AH2E =48>

gd, B JAAE EE 7 &0 s Add: 3AAA: 3334 iR R A7) S84 19 nAA
AL HA7HALE EFste, nAANE S 2HEL F71=E A ET.

(3544 1]

‘k o O}
n H H 1
0O(CH5);—D—(CH5),O—C—N—B—N—-C
Y

o714, 47 B dHgd, E=HEd, HESHEH, deidgd, dxbEd, deHgd, EHE, 2
dgdeta g, 2-dERgd, Fgd, o|AXE, A2, duddd, U=gdd, B2, 3,3 -0HEy|
A, 1,.2-dHgdg 2 HEhdoz o]Fojzd TOo=HE HHHE o= slitolx,

A7) D olMTEE, BeddE, IAddyE, NAdE, JudE, AINAE, AAAAE, A%, I
Jdzs, ToxE, 2428, 2a02E, Hoas, Axdy, oadwdy, dEE, 4y, WAUDEE
2 Foltlzos offojzl 2oz ABhE o= sty o] gwolx,

A7) a2 A7) b 27 2PHoz 3 U 24 o9 Wl ABHE ol shke] Faolm,
A7) yE 1 92 99 olie Beeld A8g= o= sig Aol
A714, 7] B%4 19 TAARRE B BR ARe 2Ed <zARNAE AHA>E 28ET

=%, £ 999 47 394 19 nARARE A7 7] 394 22 EAEE Joled AR TEAY
[e]

(o] (0] (0] o]

n H H i n H H 0

O0—A—0-C-N—B—N-C O(CH5);—D—(CH3),0—C—N—B—N-C
X y

o714, 7] A= —(CH),-= EFHE A3 27449, -(CHCH0).CHCH-2 EEHE dEgdes] dETz 2=
Zg]2424], —(CH(CH;)CH0)nsCH(CH:)CH,-2 EEHE TE=2ZHEA] wtE72 E= ZZ=ZHE4], 1,4-5
g4, 1,2-3<29, 4,4'-=lo]H 24 (4,4 -biphenylene), 4,4'-(Z=2%-2 2'-tho]d)]H 2% (Bisphenol-4),
4,4 -0HdHE 2 —(CHp)peD-(CH) = o] Tz £o282E HAEHE o= slrjol,

A7) 1€ 1 9A 30 olde} Belelq A8H= o= st} Aolm, 47 n2= 1 WA 100 olvhe} BsfelA
¥R o= shite F4olm, 47 n3t 1 WA 100 olhel Beleld ABH: o= sike Biolm, 471
na 2 YA 20 olfel Welelq ABE= o= sty Bolx,

47) Be delgd, =ddgd, d=augd, dAuelgd, daugd, g, e, 2-Heds
sige, oolgBgd, B9d, oixs, A=Ay, dugdw, dzgd, 2gd, 3,3-gH2Hwg,
12-0¥delg 2 Hgdos ofojzl FezRy Adh: o= sijolw,

271 D olmtEE, HEHdE, FAfgds, Jddsw, FAuds, Al s, JHA3AE, 1FAE, T
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[0165]
[0166]

[0167]

[0169]

[0170]

[0171]
[0172]

[0173]
[0174]

[0175]
[0176]

[0177]
[0178]

[0179]
[0180]

[0181]

[0182]

[0183]

=SS0l 10-2022-0058074
dzE, TrzE, 2A2E, Z0l2E, Hol2E, Axdy, cadAzdy, d=E, 2r: AAnTEs
2 FolUutEoz o207 FozRH DY o= sug oo,

47) a2 2 A7) b A7 S9Ho=2 3 UlA 24 olyg Belelq ABHE o= shte) Aoz,
A7) yoll Bhg 7] x9) ¥l (x/y)E 0.01 WA 99 oluje) Bejolch.

7k =, 87] FErA 29 nAASZE AUMAC 38 A2 e <zAddEE 2H-E 249

EG, 2 ol A7) Ax §47] 84 3-1 WA 352 o|Rojz Z

lo

=28

i)

AEHE o= sl AL + A

.ﬁ‘i

R =(CHa)n

(4714, n2 2 WA 18 o]He] BRollA HEHE o= st Fgelt}.)

=g, E 299 A7) BE &7 384 4-1 YA 442 o]Fojz Fo=HE HEHE o= e AL £ 2

=5

[sheh4] 4-1]

_2‘]_
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[0184] [Z}aha] 4-2]
[0185] '
[0186] [3}&4] 4-3]
[0187]
[0188] [3}a4] 4-4]
[0189] —(CH—
[0190] (4714, ne 2 WA 18 ool B HMHA=E oj= )] AHSolt}.)
[0191] £, E 2o Ay] D= 5] 3aka 5-1 WA 552 o]Fojx zozEE AHEIE= ojx sule AL £ 9
o},
[0192] [3}&4] 5-1]
™\
[0193] X
[0194] [2}3+4 5-2]
R
| 4
_r‘q_
x-
[0195] R
[0196] [3}&4] 5-3]
i
_||3+_
-
[0197] R
[0198] [3}&4] 5-4]
N
-
[0199]
[0200] [3}&-4] 5-5]
/N\
"
[0201]
[0202] (4714, X2 2o]22 o]& F 9= di == dAFo=4, Cl, Br, I, NOs, CFC0,, BF., PFs, B(Ph)., Tf.N,
SbF,, AsF,, C10., CF.S0., (FSO,).N 2 (CF.S0,)NoZ o]Zojx Fo=HE M= ojx ski}olt}.)

[0203] =9, 2 @99 s 29 nAAH2] F7ANA 47 B4 5-1 A 559 47] X & PR, B(Ph), 2
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[0205]

[0206]

[0208]

[0209]

[0211]

[0212]

[0214]

[0215]

[0216]

=S5 10-2022-0058074

TIN 02 o]20jz Fo=Rg HAEdE o= duql Ao 2 ugAd, o L& #Had= /13 5& o
SHAEEE /AT 5 Y=F 7] dEeld.

E g mAA#ALE ZAHEAA Ay 2l59e LiBF,, LiCl0,, LiPF,, LiAsF,, LiCF.S0,, Li(CF,S0,).N,
LiCFeS0;, Li(CFs80.):C 2 LiB(Ph),2 o]RojA = Felld AdEE= oj= 3} o]4el o] #ZA s}, old
AZE= AL o),

B2y nAdfde 2AB0A 7] A5 2= 100 A 1Mo} 89 ol Ao migAd,

=3 L
Fol2/d nEASLY J5AEe Sdigstd 2HF ol HEA Hold 5 7] #HEel.

o]

o ro

=3, E 299 nAdsi2e 2AENA A7l e Z=2ZAFEYCE(PC), EAFE W E(EC), B2 d
FEE Y o]E(VC), TldE7BHo]E(DEC), EF 2 =47 EHo]E(FEC), UHIE>7LEHo]E(DMC), =HlEAE7E
HolE(EC), AEHEEUCIEEN), HEZDS=2FL(THF), 2-HEHEsto|=2F 2 (eTHF), t2%&
Z(DOX), TolZ A (DME), el Z A (DEE), y-FEE2ZE(GBL), oMAEYUEZAN) 2 £XTF0=2 o] Fo]
A Zo2HE HAEHE o= s} o]l Ao] HFAF Y, old FAHHE AL olt}.

E3, E gy miAdsi2e 24294 47 0= g EWE(EC) £ tleEFtEWe]|E(DEC)Sl Ao
o2 s2Aslm, A7) 209 =4S EC : DEC =1 : 19 A4 #5424 4 ).

g, B 29 aAAddZdE 2HEANA A7 FAANAE AYgHAn 22 Fe dste FZ(radical) S FA4
A } 23] AFHE AL o).

B FAHe=z, E  2HY aAASfEE 24EA A7 FAAAE HIPP(2-hydroxy-2-

methylpropiophenone), 7+ 23 = (camphorquinone) , olz=d Z = o] = (acroyl chloride),

TPT(trimethylopropane triacrylate), PEGDA(polyehtylene glycol diacrylate), AIBN, BPO 2 DMPA(2,2-

dimethoxy-2-phenylacetophenone) 2 o] Fojxd Fo=2HE HHARE= o> 3} o]4el Aeo] ulA s}, o] T
AHE AL ol

e
-

=g, E 259 nAANZEE 24244 47 FEIE nEAE dodgd=EFE tel= 2| E(DEGA). E
glogdd ZE]F tol=ZH|E(TEGA). HE=EH e tol3a | E(TTEGA), Z=]dEd =& o
o}=Z Az o] E(PEGDA), Ze|Z=2Hhd 2E|F tJol= A o|E(PPDA), Y= 2283 2| F tjol=2FH o] =(DPGDA),
Efz=gd Zg = tol=AHo|E(TPGDA), d=EAdelg=E EfuEda=z=gw Eg]o}l3Ed o E (ethoxylated
trimethylolpropane triacrylate : ETPTA), o}l=ZEdo|E #A53H €3 =Alo]=(acrylate-functionalized
ethylene oxide), dE2do]gx= Lﬂ_?_lﬂl% ZgE tol3 2 o] E(ethoxylated neopentyl glycol diacrylate:
NPEOGDA), Z=ZAdolg= yodHE ZgE toel==Zdo|E (propoxylated neopentyl glycol diacrylate:
NPPOGDA), EFHE L Z=% EE]O]-:‘QH o]lE (TMPTA), E=ldE€e Z=% Ezdela2dg o E(TNPTMA), HEH
ﬂéﬂ% Eglo}l3dHo]E(PETA), dEAlFlolg= ZIZidolels EfdEd2zTIx EoladoE
(TMPEOTA)/(TMPPOTA), Z=2Z A o8l ZEAIE Eo}lIHH|E, EEA(2-3l0|E2A|qE) o]iA|elTH o]
E Egjolz | E(THEICTA), HEetle]=Z8E HEZola 2| E(PEITA) R UHEZ8E Heelz =
©]E(DPEPA)Z o|Fojz Fo=2HE HAAHE o= i o]l Aeo] ugA s}, ol dAHE AL ofYr}.

=%, £ 299 243028 242004 47 BARY AL AaS 100 FILE J120= 1 YA 50 F
FRe TPs Aol SRR, old @RH= AL o

A, A7) 2RuE 12o2 AdAd AAE PRol UF Re Aot B=F w2

AZE7} Aol olAAAY 4% A%E zAHA = EAR 4T, A7) FRE Jlzo= AsAd &
AR PRl UF g Aol Aol Ad= F4UA g= AR Aok
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[0218]

[0219]

[0220]

[0222]

[0223]

[0225]

[0226]

[0227]

[0229]

[0230]

[0231]

[0233]

[0234]

[0236]
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E 259 mAAd2L AN 47 FAAAE 27 2234 1EA 100 FFRE 7l2e= 14
0 FFEE 2L 5 dz, 47 FAAAY FFu7k A7) HE wSels FS T dhgo] dZ2sA

oA714, 271 B9y 19 nAARZE F7Ae 27 2338 TEA 100 FFRE 7122 1 HA 50 FF
7E XY F U3, H}E&J—.%} AE 20 WA 50 FFFE 22F 5 3lad, 7] A4 19 zAdRZE 2
o FFuF 7] HelE wFde B ddE W 2ol2d ol HLso FHE AS3Y A 4

ntA =2, 371 et 29 sAASREE AVHAE 27 3734 ZEA 100 FFFE 7122 1 WA 50

z3e 232 4 Ju, H2AsAE 20 WA 50 F2RE TP + 9o, W) B3y 2 aAARLE
A9 3B A7) BAE BEAE A% AAD B 20129 oIB4e Az 95 A AW @
A4e 2R & AT

2 999 nAAHAS 2480 9siel Az zAANLL FoleH A=A ngAe HFss ) B
1 2= 29 2AARLE 27 93 ARD W 20129 o]BHL AAstd B2 AE ol ARHL 2
+ =% g & 9o

z, 2 299 nAANLE 24204 ) B 1 == 29 nAANAE A TANA @ A
AsG B 2oled o240 Fo IF AZAY AW Fwsol TARE A} B2 £ Ao

<nAAH A AzE, ol w2t Azd nAAHZE & o] $&>

gH, B BAME B 2399 nAANZE 2482 7w A4 2Xse 94 2 A7 22E aAAHZE
24EE F2/EE Fﬂr?ﬂ.-g et TAANZY AzFEde F7IE AT, 74, 27 F24 19 1
AdNZE 27HA £ 27 354 19 aAFAAEE FUHAE e nAdAAZ S 242 2 A 2
=% <nAANZE A7 R <zAARZRE 24E>E 2490

= 1 £ 339 TAANEY AzPEe Z DAE= 2% dsd Aotk E 1g 2zw, £ 299
DARNAY AzgEe & 299 2ARNRE 2422 712 4] o 9 2 4] 223 2AQ
28 z42e B2 BAE TRot Ae 8% 4 Y

2 a9 nAASNZY AzLRdA nAARZE 24EL 718 2ol X AT dANE F44 244
o= olgrtsd X ol 5E3| old IAHE AL ollH, dE =9 2¥=¥Y, E3¥, AE=RE,
4=, ALY, 233 44, 424 d4 R FHEHCIEZR o|Fz Lo=2REH dgHE o= it 2 F

o)) ol o182 + Ao,

2 999 zARANRY APl 47 229 AN 24922 FRASs DAL AGAWN o

st 2448 & Ao ANAH 2e B o8t FFRSL AAFo=A, AF 34 B PR A
A2e FPsts A% 9E 34 Bl G gof AYIE A2 $AL & Uk

2 299 nAAN29 AzPEeld 47 =29 nAAN2E 2A2L BRAGE DAT 1z ol 12 of

EEREEEESEEaD

]

L E FAAE B 2399 sARSAY Az dad Az L2 ole B
$39 zAAN2 AzSEe] daied Azd zAANYe TR 95 2& AAE 2= ANID
£ 239 nAAN2Y AzEel 5] Azd nAANLL B 239 nAdALe A 98 AR
%542 72z ge ol2AEEY ¥, BAL A2 4 o} £4F JAF 2He e & AT

e
[
:Iog
i
o
=
2.
o,
&

A 1A

o fo

B0 FAdos, 2 wugo nAAsRe Azddd datd Azl nAANR2LS 100 WA 10° S/ens] o]LA
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[0237]

[0239]

[0240]

[0241]

[0243]

[0244]

[0246]

[0248]

[0249]

[0250]

[0251]

[0252]
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T2, g% o & (LiJr transference number)& 10]s}; 0.99 o]sl; == 0.3 WA 0.99¢ 4 dom, 1
MPa W= 5 GPay] AAA=E 714 4 o},

At Q] mEA 7wt A AFNAL 0.4 o]3ke] F2 Fol2 FEL Zeq uE, B Ao nHAHEY A=
He]] el Alzd nAANZEZL 9493 7AF EAAL FA BEFAZ 2l olyd, FAl¢ 9543k o)
L 22 Jed & g,

£ 939 nARAAY AzPdd dokd Azd nAYALL TP AE 2& A= IF & AL
zgss 98 2% A4, I8 3—71 o]zmzl 2 IF % olAAAA Aol wRAshy, S8l old eAIE
AL ot

£ 239 9% 25 A~
AR L] AR Q
B3 Aolelz 2730 o Tod

Adeds e 24 22 g @

-k

=@, & 999 9% 24 3494 2ARAY oe A=S: 107 G 107 JeolD, AF olg F+EE 1
o]3}; 0.99 ©3}:; == 0.3 WA 0.909 2= 9},

=%, £ 239 nAd029 Azdel dae Azl nAgsde Tes AE 22
AAAAE BAAAZ TP AAEE ¥ 47] ANEEL TPt AAHo= A48l & Utk
£ 9o me AABe =3 e 4d4F £954 o 2FHE FF Debelze) 48D + e, o
g 2o, FUA%, =22, IFY, I 4FF 59 AR 334, A4S, ¥

ARe 2AA 29 BoplA ¥d 489 & ou, o¢ @AFE AL ot

oleh, %% =¥ 2 WAdSE Bl B FAAA AT we) distel 9% A4S 2gat. o, B
FAANA AARL Qs R WA AAd S 239 AeAdA dstd BFF FHo= B o
A gEE A4+ 9E =, 2 3449 JANge B o2de =3 44 98¢ dAgs Ao oda 2 2
9o A3 2 71 99 TPHE ES 75E A dASS TR Y= A= Kook 9k 2@, Y
2 e 2 232 239 /1422 SedE 02 A% olHT £ d=3 7] A5 ANgE Ro=A

AAED FFHAL F4H 2AE 5 9

{AAd & H71)
AAd 1-1. A=A TEA pyrrolidinium TN polyurethane (M-Tf.N)& A

(251 6]

T12N

H II
O(H2C) 11— L , (CHp) 110—6 NMN -0

gatol==4 HE=adE TEN (dihydroxyl pyrrolidinium TEN) 1.0 2=3 44" -diphenylmethane
diisocvanate 1.0 B2 dimethyl sulfoxide &7)d] Zolm == 1,4-diazabicyclo[2.2.2]octane(DABCO,
130 ppm) 2 7R F 22 7129 @4 90 CollA ueAAD. we ' T oged] 35 o FAAA 27
g4 69 nAANZ G AVMAE I
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[0254]

[0255]

[0256]

[0257]

[0259]

[0260]

[0261]

[0262]

[0264]

[0265]

[0266]

[0267]

[0269]

[0270]
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AAd 1-2. AxA 1EA pvrrolidinium PF; polvurethane(M-PF.)¢] ¥4

[}y 7]

H ||
O(HC)1—= : : (CHz)110—C MN -0

falel==4 H=Zgt]Es PR (dihydroxyl pyrrolidinium  PFs) 1.0 %33 4.4 -diphenylmethane
diisocyanate 1.0 B2 dimethyl sulfoxide -20d]] =o]m Zvoj= DABCO(130 ppm)2 HE7E T 2 714
A 90 oAl weARDG. uke T dg2d 33 o] IAAA A7 ok 79 nAANESE FAAE
Ad}.

AN 1-3. A=A TEA pyrrolidinium Tf.N-BPA copolvurethane (M-BPA-TE.N)<] A

[s}e+4 8]

b TN ﬁ H u
0o OO e e 1O O

Me" Me

fatol==4] M= t]E TN (dihydroxyl pyrrolidinium TN ) 0.5 2=k, bisphenol-A 0.5 B 2 4 4
diphenvlmethane diisocyanate 1.0 B2 dimethyl sulfoxide &< =olm Zw|= DABCO(130 ppm)2 A 713t
T Ax 7]A9 4 90 A WA, we 9E T g 33 o] AAAA ] S5+ g9 mAA
ﬂ%%%ﬂﬂ%ﬁﬁ@.%é%11Hﬁwwﬂﬂ@ﬁaﬂHQXWM%%logamiﬂﬁq.

AANd 1-4. A=A TEA pyrrolidinium PF-BPA copolvurethane(M-BPA-PF.)¢] 3+A

(3}

JEL'

4 9]

o o PF o o
o I H H Il Il H H
o—c—N N-C O(HZC}”—:_I';I—(CHz)ﬂO—C—N N-C
Me" Me

X

tjstol==A H=e]tJE PR (dihydroxyl pyrrolidinium PFs) 0.5 2%, bisphenol-A 0.5 2% 2 4.4
diphenvlmethane diisocyanate 1.0 B2 dimethyl sulfoxide &< =olm Zw|= DABCO(130 ppm)2 A 713t
T Ax 1A% FA 0 ClA BeARTD. e g5 T o@ed 38 o] FAAA e 99 mAAFHZ
£ F7HAE gt E AAddAs 34 9949 x/y &S 1.022 AzsHo.

A 2-1. 2 e mE aAAsfdY A=

EC:DEC7} 1:1 AA¥ (v/v)Z EFH &0 2|81, 7] 1 M) LiPF; £3sled 93 AsiZ2e Azstg.
A7) dBF AsE A7) AAd 1-128E Azd A5 183, 2-Fo|=EA-2-fg-1-HY T=8-1-2(2-
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[0271]

[0272]

[0274]

[0275]

[0277]

[0278]

[0280]

[0281]

[0283]

[0284]

[0286]

[0287]

[0289]

[0290]

[0292]

[0293]

[0294]

[0296]

=SS0l 10-2022-0058074
hydroxy-2-methyl-1-phenyl propan-l-one: HMPP), d=2AFelg= EfdEaz=zy EgfolIddolE
(ethoxylated trimethylolpropane triacrylate : ETPTA)E H7}sle nAANZ S =AHEL 4.

471 BA A2 100 FFTEE 71202 EPTA(HZE Y nEA)E 30 FFF FA7sksan, 47 #3344 18
Z} 100 =ZRE V|20 = HAEA nEA 25 =2, HFP(FAAA) 5 =FEE Frlstaot.

471 nAANERE 24EL 71A o 28 EdHo=Eg o8t =¥E g, o474 W ¢ 18 ¢ 24}
sted = FHe] nAAMAL L Azt o o AR FA= & 50 molATH,

AAd 2-2. B dHd W& A AR Az

AAd 1-128H Azd AEA- nEA dal AAd 192288 Azd Az nEAE A4 AL AYsiz
, AAd 2-13) 43 P wel Al B 2o i nAAsZELE AzsAT.

AAld 2-3. & 2R WwE aAHsAY A=

AAd 1-128E Azd A=A nEA dal 2449 13228 AzE A=Y nEAE AT AL A3t
2E, AAd 2-13 F4E BEd met dAlsd B g gE aAdRE S A=z

AN 2-4. E 95 4E aAAHZY A=

AAd 1-=2RE Azd A=A niEA dal dAd 1427 Azd 1Az n2AE A4 AL ALz
AAd -1 54 W b 2Aste E 23 g & J—xﬂ%i #H2e AzsAct.

=
Hlud 1. aAAs Y A=z

DARHAE 242 AzA 444 11288 Azd A4 2247 249 ge A Asdns, 444
2-13 9% F¥ol W} AAsel £ 2R A vmdo] BE zAARRL Azaa.

Azd 1. o]&A=zE 24 AA A=

AAld 2-19) wet Azd E dg9 nAdside 54
AAE Azstac).

)

ZHAH A £L 27 Aloldl HA o|LAEE FF

AAld 2-1¢] @ Azd 2 239 nAANELE $LE HE 25 2L 2% Aol BA HFE 25 9A A
A& A=zt

Add 1 9 Hrh B 2o aA 424 A7AQ A=A nRAe] 44 24 Hot

E a5 mAANZe #@7hA AAd 1-1 WA AAd) 149 A=A 2R gl 224 @E 45 =
4 #HIE 95ty ‘ﬁ%—% £ (Thermogravimetric Analysis, TGA) 2 Az A} <=9 (Differential
Scanning Calorimetry, DSC)2 Zs&le o]E EAslHTt.

g2z EAH(TGA)= TA InstrumentA}?] SDTE00E Algsle =Asgm, AaFAF EFHODSO)= TA
InstrumentAbe] Q200 A4} €EAAE Eoto dets 22 HodAe €3 Hsl E42 EAsie = 29
el

= 2

‘e

2 239 o AAdd bE nAASZ FUHY €31 542 Frkstr] e 2FF B4E
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[0297]

[0298]

[0299]

[0301]

[0302]

[0304]

[0305]

[0306]

[0307]

[0309]

[0310]

[0311]

=S5 10-2022-0058074

(Thermogravimetric Analvsis, TGA)ol] 93t =3 Z3lE ZA|g Aot}

Bo 7AAHCE, = 28 A4 1-1Y9 AR4 nEAC dg €4 542 E45t9 vEld agiZelt. = 28
Fzs9H, 2AAd 1-19 A=4 TEAE= 286 CTAA FAV 5 ¢ Zage BAsRm, o 270 A 2Ho
=2 A AL FAFE 5 A

T 32 E iy d AAded dE mAA#E Z7AY 23 =548 Hrkslyl 98 AR 4 22
(Differential Scanning Calorimetry, DSC)el 5t &3 Z3E =A|5 Aot}

Bo 7AAHCE, = 3& A4 1-1Y9 A24 nEAC dg €4 542 £435t9 vEld agiZelt. = 3%
2zs8, AN 1-19] AT nRAE= 39 CollA fel Ao 2% (Glass Trnasition Temperature, To)E }Eh]

H, 2Bt e 2E AL e 2ol 542 JsiA go}, $8Y (anorphous) TEA 229 AL
292 + 9.

Agd 2 2 B}, B 29o] wE nAdsdy o2z 24

Ad 2-19) Wt Azd nAANLS HTd 10 et Azd nAARLY oLATEE sy Pee] gt
=3890. Azd 19 93 AzF JLAEE 23 AAE A4 1oz WA 1 Mz T34 299 10 oy
22AZL Arlete ole AR ARL WS 3] E 19 JEAD.

o e i

A%el 32 Wrh 2 9ol BE nAANAY HE ole +& 23

o2} Alzd nAARZY BHE ol FE£L 3] WE
Rk £ 3

AAld 2-19] e} Alzd nAARAZR Hwd 19

wal 2590, Azd 29 w3 AzdE P95 2L AAE d2dA 10 mve] AFALS 1 AEST ¢
bt m, AFAY A7F A Fo Add 29 2o LEo=E o2 AZ AFE EAHFY FF ol &L A
el 8l7] & 19] el
F 1
o] AEZE(S/cm) ZJE oL F£8

A 2-1 414 % 10° 0.84

Hwd 1 189 % 107 0.36
A7) B 12 AAd 2-19] E 25d) & nAdAZd vrd 19 nAdf2Y o]2AZEY FHE ol F
< =243 7&7%— yeld Aotk A7) & 18 F=sIH, dAd 2-19 E 254 2 nAAGZEL o2 @E
=7} 4.14 x 10° S/emoli, FE o] 420 0.84Q HlHG], ElZd 19 THAANRL o] AZE} 1.89 x

o
10° S/emol T, BFE ol F&0] 0.362) AL A & Y}, Ay] AP 2 L 3020 AN 2-19) E
@] BE mAA#Zol vz 19 mAAsA Blsle o] AZE EA4o] & W oz, =HE o
FE= < 2,58 FUkee AL 2T 5

Fed vl BE 2 239 nAdNEE FAUHA, 0]% EEsts DAANEE 24E2 7IEY *& zt7d Adf
Zel "t fddol 21, ASFHY AW dAG] ¢8t AA =3 FANA 2Ase =284 22 &
438+ o

=5, E 299 mAAsAe AzLed wet Azd nAAdZL 1€ 3EIE AdZ Blstd ol
AZ 80| Hold + Ut

)

& AAE =dF 25 F84 24E F Jd= A9 Ty EAE #HZstn, £9 5

=)

il
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[0313]

[0314]
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e HHe E BP9 Jl& e dAdos 29w
A 239 A4e A2 AR £ 239 222 249
$2 Aoldh.

B, B o2gel A" ANdEe 2 2Ed Je Ade @387 A% Aol okl Adss] 4%
Aolm, oA AAdel sk} £ 2P F& A3 Bel7h @AHE A oD E 93 235 #e:
ohsl ATUA Gohel Ao} siol, 19 BSE WA Uel Ak BE & AHge B e Felud
o TPH= Aoz HAsjolor 2 AolTh.

B8 Soad, T 0ol Sae e gop
1_4_ <)

o=
7 gz BAdA g9 #3 = %%01 7}

2 rI

o]
3

_>¢>\J

=9
EH]
DHHNEE ZHES 7|1H 0| =ZES= TH [~ S100
EZE AMTNEE =HEEE FZ MGt TAH [~ S200
EH2
100
5 % weight loss 286 °C
80 -
L 60-
=
2
3
40
20 -
0 ' ' ¥ ] T LI v I L v T ] T L] T L T v L] ] L] T T
80 160 240 320 400 480 560
Exo Up

Temperature 7 (°C)
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0.2

0.0+

-0.2

Heat Flow(Normalized) Q (W/g)

-004 ¥ T T T ¥ T L] T T T T T T T T T T T T
-100 -50 0 50 100 150
Exo Down Temperature 7 (°C)
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