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A7 wheES thol7lERd Eiv= 12 WA 29 E%9 olo]liAxErEd F=REE}o]=(isophthaloyl chloride) 2
71 WA 88 =%9] HHUZE=Y ZFZelo|=(terephthaloyl chloride)® o]Fox|aL

o s tholofwl RemE 2,2'-H=(EgEFa2mE)-4 4" -vfo]#H drfolo}RI(2,2' -

bis(trifluoromethyl)-4,4'-biphenyldiamine), 4,4'-thololu]=t]d|d <%3#(4,4'-diaminodiphenyl sulfone),

4,4'-(9-FFoddald)t]old U (4,4'-(9-fluorenylidene)dianiline), H]Z=(4-(4-opr]:=dmADHd) &=
(bis(4-(4-aminophenoxy)phenyl)sulfone), 2,2',5,5'-HEZZZZWIX|TI(2,2',5,5" ~tetrachlorobenzidine),

2,7-tholo}n| = Z 2 9 @l (2,7-diaminof luorene) , 4,4-0)on| =S ELEF 0 2 H| ) d (4,4~
diaminooctafluorobiphenyl), m-¥'d#t}o]o}lwl (m-phenylenediamine), p-¥|d@ltlo]o}ql(p-phenylenediamine),
4,4'-EAtholobd (4,4 -oxydianiline), 2,2'-trel-4 4'-thololu] =B H D (2,2 ~dimethyl-4,4 "'~
diaminobiphenyl), 2,2-H] 2= [4-(4-o}r) | = A H D ] Z 2 3(2, 2-bis[4-(4-aminophenoxy)phenyl Ipropane) ,

1,3-H] 2= (4-o}u] o = A )Wl AN (1, 3-bis(4-aminophenoxy)benzene), % 4,4'-Tjololr]mwll=oldg}o] =(4,4'~

diaminobenzanilide) 2 o] Foixl oA Aeld 15 o|Ate] 3}gEo|a

47 S tolebstolEgtolE RiuE 3,3 4, 4'-H]FHHEGTIERAY  tho]t
biphenyltetracarboxylic dianhydride), 4,4‘—(@4%—?2&0].&5&%&Eﬂ)li]#%
(hexafluoroisopropylidene)diphthalic anhydride), 2,2'-H]|2-(3,4-U7}25 A5 d)AALS
otslol=g}o]=(2,2'-bis—(3,4~dicarboxyphenyl )hexaf luoropropane dianhydride), WX = HEZIIZE52E
Sto] =

ol'
o
(1
;‘i
(1
o w
oo
-
4%

t}o]etslo] =)o) = (benzophenone tetracarboxylic dianhydride), v 2 g g tlo]|okslo] =glo)
(pyromellitic dianhydride), #lx¥= ©®HEZ7I2E22 tlo|¢tslo]=g}o] = (benzophenone tetracarboxylic
dianhydride), SAt)=Zg8] otslo]=zg}o|=(oxydiphthalic anhydride), Alo]EZFek-1,2 3 4-HE7I=2524
g tjojetslol=a}lo] =(cyclobutane-1,2,3,4-tetracarboxylic dianhydride), Alo]Z==ek EﬂEE‘rﬂE’%%%‘
tlo|¢tslo] =g}lo] = (cyclopentane tetracarboxylic dianhydride), % H|A(3,4-U7}28A5d)&E tlo|etst
o]=g}o] = (bis(3,4-dicarboxyphenyl)sulfone dianhydride)®& o]Fo{Zl oA AEH 15 o]ie] 3}gEl,
ZH ol o= FF A,

AT 2

AFA]

A3 3

2AFA

AT 4

Al 1 &g ZoluEolv = FFIAAE E¥3t= Zolv|=oln= LE.

A3 5

A 4 3ol QlojA],

A7) EL 30 + 2 o FAZS ztE= AJHO| ta] ASTM D33630] eAsle] SAHE 20 SF olAte] dd A=
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(Pencil Hardness) @ ASTM D1925¢] o]Adte] =A= 3.0 o]3te] A X4(Y.1.)E 7HAE, Zgolu=oln=
n=

Al 4 7ol QlolA,

A7) AEL 30 £ 2 me FAE zZE A" dis] ASIM D1003¢] At ZAHE 0.5 % o]3te Fo]=
(haze), 550 nm o] 7FA|FAe] thdt 88.5 % o] A9 T3 X (transmittance) X 388 nm 3o xpe]Ao] T
gk 25 % olsle] FHEE YEhlE, EFoir=eoln= &,

(@)

e ¥y

#d 2970 s Q%

oo 2016 129 2097 s E3] =9 A 10-2016-0174936 Foll 71%3 9HA 9 o]e)s FFatn | 3§
T 3 53 949 T3 MAE ZE S B gaAe dFE 24 EFHEY

2 e Zgotu|soln= FE3A 9 o]E ¥stE F4 Tyl EEjousoln= dEo e Aol

I

WS ZEoluE X Ui HAAAN FRE e AEAEA, A AME FRE QA Hold g
ststd, d714 54, 2 A4 S Yehdnk,  olglgk ZElolnE A= A7)/HA AlRR ] AMEY
A=

Iy, EPouE FX= o= AL Yo &4t 1 AAEQ CIC (charge transfer complex) EA o=
Qe L Z2AS u= SHAZE Q7] wiEel AFSAY wE Alglo] wpEt),

7] AgHE St FA FEe EEovs A& A7) f3, EYEFeE2Wd(-CF) I 22 A A
2 A 2FES =45t o A olFE AlgstE WH, FAFEe AE(-S0-) IE, AdHE(-0-) 1F o=
=3l He FRE vtEo] A7) CICY FAS ol WY = WS 1y FFEES =ste] ndAAEY
T T2 PAS Aslcks UH Fol AdHAG
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ol
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oleldt Eeloleate olm=sie] o8] ou= A ol ARL BAe] 2t ZHolnEouE FEAS
PEE
1=13 5= o)

kS & ool wEw, 7] BFE tolrtERd Ruwns ] BFS to|etsle|=ete]E Hin W 4]

& d B F oEel tate] 60 2% ol dow xgEE Zlo] A WAL g
AHATE e sTHAE sk A 5 Ay

A, 47 BES doltErd Rievs 7] WS tholdlsle|mto]n Rinw
ol7tErd ®i-wo| F o tlste] 60 &% o], F& 65 B% o), F 67 % oo

FtErd Zaewrt IEo

gul [E]

ol vebd & glvk. aeEe, Y] UEs E‘r°17 2Ry
H}
(e}

EE)
ju]
]
o
N
oz
ot
T
)
o,
y

W 2 Aby] wEkE tholgtErYd Brevo] F Fo tidte] 90 % |3, &2 85 &% o|3, &2 80 &% o|3E
xetE= Aol mpghr st

£3], ¥ddo] 7d do] mad, A7) 4SS tgolylEnd R olo]Ax ez d FZglo|=(isophthaloyl
chloride) ¥ "y ZeazYd ZFZa}o|=(terephthaloyl chloride)E 3 E3sl= ZHo] vz sic},

27] otolazerdl IRl gl HYzgRd Frdgol=e T4 A a5 dtiste] mig £ siete]

10 WA 40 E%2 ojolArERYd E=2

volzl, we] 4 dof mEw, A7) WEkE teolytErd RiwE
d Zg}o]=(terephthaloyl chloride)® o]

Z}o]=(isophthaloyl chloride) % 60 W= 90 E%<] =z
Fojxl Flo] npA i},

i)
!
1o
ay e

=, A7 BES toptErRd EavE o]fE ojolhxgrd Frdelts Y HEIZErd ZRol=E, A
7] & vlellA FFFA e AT A B FS JhestAl shar, T1of Sl H& AEeh whe Foj=
o] HdS 7HsetA St

vk A =, O}Ol*ﬁai gxefolee A7) WIS dolrtzrRd R F oZo didte] 10 &% ol
212 E% ol ¥ 40 &% oldF, F2 35 E% olsh, £ 30 % olat® x3rd 4 vk, ¥, Hkg
WA, Hyzeey ﬂia} 155 A7) WEs tolvtard Bawe F Hd tiste] 90 % o|s =2 88
B% olsh: 1¥a 60 =% o, F2 65 E% o, F2 70 =% owgi x5hd 4 ok

geh mpeh o] ol Yl oo wE EEjojr=olv|s FFFHANA Y] WS tolrtErRd R
zAo] ofgfo] 7 A 23S FAl FEFdoF ¢ Waa A (HS e d9d AE)F T B
SRS Fol= B 3 A)S yekd 5 Aot

(i1) A7) W8 tholzl2rnd Ruuv= 10 UA] 40 B%9) olo]AZerzd ZF=Zglo]=(isophthaloyl chloride)
260 WA 90 %9 HyZezd FZ}o|E(terephthaloyl chloride)® o] Fold A

glol g4 % glth,

TFAAMOR, A7l WES toloiyl RimuE, 22'-HX(EYEFeEAY)-4 4" -vtelHdrte]olwl(2,2'-
bis(trifluoromethyl)-4,4'-biphenyldiamine), 4,4'-thojolu]:=tjHld < 3¥(4,4'-diaminodiphenyl sulfone),
4,4'-(9-ZFodgdgd)told#(4,4'-(9-f luorenylidene)dianiline), H]|ZA{A-(4-o}r|=dHE5A)AId) <=Z
(bis(4-(4-aminophenoxy)phenyl)sulfone), 2,2',5,5'-HEHZFZ2MAHU(2,2',5,5'-tetrachlorobenzidine),
2,7-trolotn] (= Z 2 0 &l (2, 7-diaminof luorene), 4,4-t)oln] = S EFE T Q 2| | d (4,4~
diaminooctafluorobiphenyl), m—¥|d@dltlo]lo}wl (m—phenylenediamine), p-¥'d@ltlo]o}dl(p-phenylenediamine),
4.4"-2-xt}olold ™ (4,4 -oxydianiline), 2,2'-twel-4 4'-t}ololu] :=n]H| (2,2 -dimethyl-4,4"'-
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diaminobiphenyl), 2,2-8] A [4-(4-opn] = S5 A H D | E23(2, 2-bis[4-(4-aminophenoxy ) phenyl ]propane) ,
1,3-H] 2 (4-o}m) =5 =AM AL (1, 3-bis(4-aminophenoxy )benzene), 2 4,4'-tjojoln] =il =oldelo]|=(4,4' -
diaminobenzanilide) 2 ©]FoZ oAl AEiE 15 o]ite 3lst&Eo] vastA 282 4 o).

B} wpkg s A=, A7) WS tololl Eaeme 2,2 -8 A(EREF 2w d)-4, 4 -vlo]Fdt}e]olrl(2,2' -
bis(trifluoromethyl)-4,4'-biphenyldiamine)¥ < Jt}.

471 L tolgrslolmgtels ExwEE, 3,3 4,4 -HAdHESTIERAY to|gteto]Eatol
(3,3',4,4"-biphenyltetracarboxylic dianhydride), 4,4'-(M}ZF o ZolAzZ2dgd)t]Zery] olslo]=alo]
©(4,4'-(hexaf luoroisopropylidene)diphthalic anhydride), 2,2'-H]A-(3,4-T7}2EAHL)INZFoRxTZ
I tho|etslo]l=glo] =(2,2'-bis—(3,4-dicarboxyphenyl )hexaf luoropropane dianhydride), WlZ#= HEZIIZ
EAE  to]otslo] =glo] = (benzophenone tetracarboxylic dianhydride), 3I=Z2zlg tlo|etslo]=zglo]=
(pyromellitic dianhydride), WlZ¥= ©®lEg7t25248 tjo|etslo] =g}o] = (benzophenone tetracarboxylic
dianhydride), SAJtjzZg¥ o}slo]=glo] = (oxydiphthalic anhydride), AFolEZEeH-1,2,3 4-HEZFI=2224
2l t}oletslol=glo]|=(cyclobutane-1,2,3,4-tetracarboxylic dianhydride), Alo]E=3et HEZII=E242
t}o]¢tsdlo] =l o] =(cyclopentane tetracarboxylic dianhydride), % H]A(3,4-t]7F28AHY)&E tho|ets}
ol|=glo] =(bis(3,4-dicarboxyphenyl)sulfone dianhydride)® o]Fo]zl oA Aeldl 15 o]Ate] g &Eo] vl
HdA A AHgE 5 .

B2o} v siA e, 47 WEE tolebstelEelolE Baem e Ao 25 E-12 3 4-HEGIIE 54 3
ol =glo] =(cyclobutane-1,2,3,4-tetracarboxylic dianhydride), 3,3',4,4'-tj¥|dHEgII2 542 o=
tlo|¢tslo] =gto] =(3,3",4,4" -biphenyltetracarboxylic acid dianhydride) T+ o]&5¢ &E3EYU 4 9l

E3, A7 wWEE ooyl manuwel 2 2'-BH|A(EZZF o 2w|E)-4 4" -vlo]Fdt}oeloll(2 2" -
bis(trifluoromethyl)-4,4'-biphenyldiamine)3} 7] W= tlo]olsto|=glo]= HEi=mQl 3,3',4,4'-t]H ]
Eggla R4y RNz tho)otslo]=glo]=(3,3"',4,4 ~biphenyltetracarboxylic acid dianhydride)i, oFo]4
xet2d ZZe}o]l=(isophthaloyl chloride) % HEZEZY Z=Zelo|=(terephthaloyl chloride)® o]F9]
2 A7) BES togterRd Bwwete] FFde] o3 et EAS FHee Lotz olvs I5EA
o frElsiAl AHeE & Ut

47 Eefobuatel H4S AP §uhst NN-tMEEFo =, duEoldEotils, Ci"dE A=, oA
£, Ng2- o geE, dEgeesafed, 2Ry, Po-rEzeE o Agd 4 .

A7) Zglotulate]l A 3o olmrdtE dAow wE FEaAon Fidd £ grl. 4B =
sl = ofMg <gtslol=gto]E(acetic anhydride), & H(pyridine) ¥ 22 =] AHEE 4 ).

o] FE do mEW, Y] ZFoln|=eln= FEdA = 10,000 WA 1,000,000 g/mol, =2 50,000 WA
1,000,000 g/mol, &< 50,000 WA 500,000 g/mol, &-& 50,000 WA 300,000 g/mole] 5% H EA=HS 7}
A 7 o},

II. Eeojrjeolv]e IS

A4e vhs o], ¥ wAEY A% A An, WEE thololyl Buwr], WgE tholgrste]Eetols &
w2 YR veltEnd RunE Age Eeolvsolns 3FFA BHA, 54 249 $EF thol
ey BuE 488 P9 T4 FHHUAR S48 yaadAge 2t #EEAS G4 5 Agol
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[0080] gojn Zolm =

i

ﬂl

[0082]

A

Ay2

30 £ 2 me] FAZ zt= A|Ho| thal ASTM D3363°l & A& te] 34

74 %= (Pencil Hardness)ZS ueld 4 ).

3 ASTM D1925°0 & Aste] 44
2 2.75, && 2.65 YA 2.759]

[0083]

JH

=

=

[0084] 2 me 7

2 2.5 YA 2.75,

ZE= A

.0

Pl
2

3
2

JH

30 £ 2 me] FAE Z

WAl 0.5 %, =& 0.2 WA

[0085] A" 0.5

(haze) &

™= =
% o]k, =& 0.4 % °] =3
veRd AT},

%, =2 0.2 WA 0.4 %] 3]

o=
I

[e]

.

[0086] + 2 o FANA 550 nm ] ZpAlGAde] gk 88.5 % oY, =

(transmittance)E YEE 4 A},
2 m2] FANA 388 nm FHe] zpejade] tigh 25 % |, =
%, =& 11 WA 25 %9 F3=E veld 4= ).
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juy
a

KR
g

1

UI

[0087] g, 37

+
% ol3}, =& 13 % o] 5
ggol g
oo wE
o] A
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=

7}

[0089] goju| =ojn| =

Al Pt

=

1=}

RN

=
o=

H
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52 YA A FAF BE
g §7] %ol mae

=
£ olERteE 3

[0091]

[0093]

LT zZAy

s Ate

[0094] , 1, Ast Z2d7], 4 17F 98919 1000 mLe] ®FS-7]d)|
ol Eolu| = (dimethylacetamide) 42.5 g& A9, ¥H37]9] &5 25C=2 2%
)-4,4'-vlo]Hdt}olo}l (2,2 -bis(trifluoromethyl)-4,4'-biphenyldiamine) 4.4354 g (0.0138507
o] §dlo] 25 25 TR FXstHA 3,3' 4,4 -HAdHEI=Z2 54

=

o

[0095] aga, A g9 &= -10 T2 Y73k 3, ojojazegd F=2glo]=(isophthaloyl chloride) 0.2812
g (0.0013851 mol) % Hle|Z=e&t2d ZF=Zglo]=(terephthaloyl chloride) 1.9684 g (0.0096955 mol)Z Z7}3}

=
of aelglL, o ¥E7} 15 96 Felolulal §olg At

ofell ol Eotn] o] 185

APFE

o 1L

o]

- =
H

[0096] ==

=3
T

[0097] 100 ColA HFoZ 6 A

A}k oF 188,517 g/mol).
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A 2

wgk7] A F97], A 2dr], 2 2= 2477 HlE 1000 nLe] gl AAE A Eol A,
o gol A Eoln = (dimethylacetamide) 42.5 g& AL, WFE7]|9) &2 25CE @a & 2 2'-H|A(EZEZSF
S zuE)-4 4" -vfo]Hdr}olo}w (2,2 -bis(trifluoromethyl)-4,4'-biphenyldiamine) 4.3448 g (0.0135539
mol)S FUsled 3] &AIAT. o &N 2EF 25 T2 FX5WA 3,3 4,4 -HudeEgrt=28 4
o = tho|etslo]=glo]=(3,3",4,4' -biphenyltetracarboxylic acid dianhydride) 1.316 g (0.0044728 mol)Z&
FYgste] &afAZTH.

agan, Av] g xE -0 TE Y3k &, olo)azerEd F=Zolo]=(isophthaloyl chloride) 0.3302
g2 F=2d}o]=(terephthaloyl chloride) 1.5134 g (0.0074546 mol)E H7}st

3L
2 ez =
of mytelR T, RAR] BE} 15 FHs Eelolua gole Qg

47) Felolu)al oo CWdolAEolu =g Fste] nYRe) FEF 5 % o3 AN F, WEE 10

HAAE 1P ES AT F 100 ColA FAFoz 6 A o] HAxste udPR P9 EFolu|=oln= FF3
AS AU (T o EAH <F 83,320 g/mol).
A 3

wgk7] A F=97], A 2dr], 92 2= 2477 HlE 1000 nLe] e AAE A Eol A,
tjr|gol A Eoln = (dimethylacetamide) 42.5 ¢& AL, WFE7]e) &2 25CE 9a 3 2 2'-H|A(EZEZEF
S zuE)-4 4" -vfo]Hdr}olo}w (2,2 -bis(trifluoromethyl)-4,4'-biphenyldiamine) 4.2714 g (0.0133386
mol)S FUsled s &AIAT. o &N 2EF 25 T2 FXsHA 3,3 4,4 -HudeEgrt=28 4
o = tlo]elstol=alo]=(3,3",4,4"-biphenyltetracarboxylic acid dianhydride) 1.2951 g (0.0044017 mol)
& FYste] &Iz

agar, A g9 2xE -10 T2 ¥z3r & ojolaxetzd FRu}o]=(isophthaloyl chloride) 0.5524

0 ES
ausgla, el BEgk 15 FHeel Eeolula g8 girh,

247) Eeobeat Golo] CWdobEok =g Felste] nYRe BEE 5 T4 o5 T F, WEE 10

A AFES AT F 100 CollM dzez 6 A3t o) dxste] udi Feje] Eejom=on= 53
AE A (T Ft A oF 78,880 g/mol).
Hlule 1

wnkz) AAh F47), Ask Zd7], 2 2% 2d77F FElE 1000 mLe] wRET)el AAE I BolFHA,
oy gol A Eoln| = (dimethylacetamide) 42.5 ¢& AL, WFE7]|e) &5 25CE @a & 2 2'-H|A(EZEZEF
S 2uE)-4 4" -vfolHdr}olo}w (2,2 -bis(trifluoromethyl)-4,4'-biphenyldiamine) 4.3619 g (0.0136213
mol)S Fsle] 943 &A AT, o Ao 2EE 25 TR FA3HAA 3,3',4,4' -t dHESIIEE Y
R = tlo]etslo]l=a}o]=(3,3" 4,4'-biphenyltetracarboxylic acid dianhydride) 1.2023 g (0.0040864 mol)
& FYste] &z

g, A7) 99 5= -10 T2 Y43 3 guzdzd ZF2glo]=(terephthaloyl chloride) 1.9358 g
(0.0095349 mol)E F7Fate] mnkshglar, nPRe F=7F 156 SF% Zejopyit &S At

tuEop Eotn|=s Flete] LR $%EE 5 TF% olet® A F, wgkE 10

TPFES ATE T 100 CollA FAFoz 6 A7 o] st u¥PR Puo Eoln| o= FFT
Aot (F3F Hd EA=F ok 151,440 g/mol).

wRb7] s AA =847, Ask Z2dr], 2 ek 2E77F FHjE 1000 nLe] wHErle] HAAE A BolFwA,
tugol A Eolu = (dimethylacetamide) 42.5 g& 931, W79 LEE 25C=E 93 5 2 2'-H| A(EYZF



[0119]

[0120]

[0121]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0137]

[0138]
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L 2ZHE)-4 4'-vlo]lHdt}ololl (2,2 -bis(trifluoromethyl)-4,4'-biphenyldiamine) 4.59 g (0.0143335 mol)
S Fste] @ds] galAF T

A7 He] 255 10 CTE Yzish &, ofolhLx g2 d 20| = (isophthaloyl chloride) 1.455 g
2 el zed2d ZF2elo]=(terephthaloyl chloride) 1.455 g (0.0071667 mol)E 3 7}&ke]

2P FEo} 15 F96 FEA S A9

)

oz
N
ofy
%
2
oo
12
>
o
=)
uw,

oA Ectm =5 Flste] APE] $EE 5 TF% olsk® AT F, HWEgs 10 L2

A" AL ot F 100 CollA JFoz 6 A7 o] HAxste] n¥E Peo FTIAE AU (TF
P A= ¢F 70,174 g/mol) .
Hlnlo] 3

wuk7], Ax F9l7), A Zuy], @ % Z2A7|7F FH1E 1000 mLe] ¥HSr)e] AAE HHF BolFHA,
ol Eoln E(dimethylacetamide) 42.5 g& 91, ¥WFe7]o] 252 25CE W 5 2 2'-H|A(EgZF
L 2HE)-4 4'-vlo]Hdr}olo}Rl (2,2 -bis(trifluoromethyl)-4,4'-biphenyldiamine) 4.1789 g (0.0130496
mol)S Fste] ks galA F .

o] &olo] RLEE 25 TR FASHA 3,3'.4,4'-tHHHEZII2 A ofX=  TolQtsiol Etol =
(3,3",4,4"-biphenyltetracarboxylic acid dianhydride) 1.1518 g (0.0039149 mol) & 4,4'-(FA}ZF Q2 2o}
ol A2 dl)tto] ek otdlo]=glo]=(4,4'-(Hexaf luoroisopropylidene)diphthalic anhydride) 0.5797 g
(0.001304956 mol)E F3te] &3NAIH T,

aglar, A7) 99 22E -10 T2 Y4743 5, HulZeg2Yd ZFZelo]=(terephthaloyl chloride) 1.5896 g

=
(0.0078297 mol)E F7kste] wwbslal, el w7k 15 Tl Eeobn)at &ols At

ERIER RIS

AdE APES ot 5 100 CollA goz 6 AR o] Hxsto] ndE o] Eejopr|=on= w5
AL AT (T Fo A °F 84,224 g/mol).
Hlule 4

wHk7], AL FY47), A Z2u7], 2 2% 2477 " 1000 mLe] whgT]e] AAE A EoFHA,
v gol A Eoln| = (dimethylacetamide) 42.5 g& A$-3L, #3719 &&5 25CE Ui %

Q2”4 4" -wlolddrfelobrl (2,2 ~bis(trifluoromethyl)-4,4'~biphenyldiamine) 4.0105 g (0.0125239
mol)& FHste] ¢hds] & AT

o] gdlo] 2xZ 25 TR AWM 3,3 ,4,4'-vdduEg72E48 o= tlo]etslo]=gto]=
(3,3",4,4"-biphenyltetracarboxylic acid dianhydride) 1.1054 g (0.0037572 mol) & 4,4'-(FA}ZF 2 2o}
olaxzddl)tfo]x e ¢tslo]=e}o]=(4,4"'-(Hexaf luoroisopropylidene)diphthalic anhydride) 1.1127 g
(0.0025048 mol) & Fiste] &alA Z .

ag)a, A7) §99 255 -10 T2 YZd
(0.006262 mol)E H7}a}

R
i
[k
i)
it
1o
Ll
fu
)

o

]=(terephthaloyl chloride) 1.2713 g
ksl a, B w7 15 TH% Eolulil gHS AU,

°
47) Eelokuit golo] trgobl Bk EE Fste] mPR) FEE 5 T4 oS ANF F, WEE 10

A" nPES o4 F 100 CollA] JIFoz 6 AIZE o] AZxse] g E Jelo Zjopv=oln= F5g
AE AT (T H BAF F 79,427 g/mol).
Hlale] 5

wHk7], AL FY47), A Z2d7], 9 2% 2477 " 1000 mLe] whgT]e] AAE X EoFHA,
ol Eoln E(dimethylacetamide) 42.5 g& 911, W7o 252 25CE W 5 2 2'-H|A(EgZF
o 2uE)-4, 4'-vlo]Hdr}olo}wl (2,2 -bis(trifluoromethyl )-4,4'-biphenyldiamine) 4.2221 g (0.0131845
mol)S Fd3le] k3] LafAIH L. o] &9 2EE 25 TE FAHEA 3,3 ,4,4' -t de EgII2 542
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[0139]

[0140]

[0141]

[0143]

[0144]

[0145]

[0146]

[0147]

[0149]

[0150]

[0151]

[0152]

[0153]

[0155]

[0156]
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o = t}o]etslo]=2}o]=(3,3",4,4'-biphenyltetracarboxylic acid dianhydride) 1.9396 g (0.0065922 mol)
& F4ste] galAF .

aga, A 99 LxE -10 TR Wdads & ojojazegz e ZFEglo]=(isophthaloyl chloride) 0.2677
.0013184 mol) % HldZe 2 FZFo]=(terephthaloyl chloride) 1.0707 g (0.0052738 mol)Z X 7}&}

71 Eejobat feofel] HudotH Ectn| =g F]lste] Pt w55 5 T olsk® 4T §, wEE 10

AdE AFES ot 5 100 CollA goz 6 AR o] Hxsto] ndE o] Eejofr|=on= g5
AE A (T Fo ZAF °F 98,411 g/mol).
Hlule 6

wHk7], AL FY7), A Z2u7], 9 2% 2477 " 1000 mLe] whgT]e] AAE A EoFHA,
ol Eoln E(dimethylacetamide) 42.5 g& 91, ¥WFe7]o] 252 25CE W 5 2 2'-H|A(EgZF
S 2rE)-4 4'-nlolFd}o]o}wl (2 2" -bis(trifluoromethyl)-4,4'-biphenyldiamine) 4.2221 g (0.0131845
mol)S Fd3le] &3] LafAIH L. o] &9 2EE 25 TE FA5HEA 3,3 ,4,4' -t de Eglgl2 542

= tloletdlol=glo] =(3,3" 4,4 -biphenyltetracarboxylic acid dianhydride) 1.9396 g (0.0065922 mol)

>
|
°

= A7) gdlo] 2n= -10 TR JYz3t &, ofolaxerrd ZFFZlo]=(isophthaloyl chloride) 0.5353
g (0.0026369 mol) ¥ HHZE=ZY FEZo}o]=(terephthaloyl chloride) 0.803 g (0.0039553 mol)ZS FH7}slo]
13 AP FE7F 15 FF%% EY oyt &S AU,

47) Eelobuit golo] tvgobd Bl BB FYste] mPRO) FEE 5 TP o ANF F, WEE 10

A" nPES o4 F 100 CollA] JIFoz 6 AIZE o] AZxste] 1y E Jelo Zjopv=oln= F5g

AE AT (TF o B2 2F 87,887 g/mol).

Hlnlef 7

wEt7], Aa =97, A3k A7), € 2% 2-8717F F11E 100 mLe] vVl HAAE HH3E] oA, ¢

W e ol Eoln| = (dimethylacetamide) 42.5 g& A3, ¥-87]e] L5 8 25CE WF & 2 2'-H|A(EYZFS

2 e)-4 4" -vlo]d dolo}dl(2,2'-bis(trifluoromethyl)-4,4'-biphenyldiamine) 4.3619 g (0.01362 mol)<

Fste] A3 GIAHY. o] & 2FE 25 T2 FASIHA 3,3',4,4'-HIAdHEZIZHAE o=
=
I:IO}'

[e)
tlo|¢tslo] =)o) =(3,3",4,4" -biphenyltetracarboxylic acid dianhydride) 1.2023 g (0.004086 mol)S %<
o

aga, A 99 LxE -10 TR W¥adst 3 ojolaxegz e ZFEglo]=(isophthaloyl chloride) 0.9679

g (0.004767 mol) 2 HlHZE =Y F=Ezo|=(terephthaloyl chloride) 0.9679 g (0.004767 mol)E 7}5}k¢]
ksl e, 1R w7 15 T Eolulit gHs AU,

47) Eelokuit golo] tvgobd Bk EE Feste] mPR) FEE 5 TP o ANF F, HEE 10

A" nPES o4 F 100 CollA] JIFoz 6 AIZE o] AZxste] 1P E Jelo Zjopn=on= F3g

AE AT (T H EA <F 87,156 g/mol).

Hlnlo 8

7], Aa =97, A3k A7), 2 2% 2d8717F F11E 100 mLe] vVl HAAE HHE] oA, ¢

W e ol Eoln| = (dimethylacetamide) 42.5 g& A3, #3879 L5 8 25CE WF & 2 2'-H|A(EYZFS

2 e)-4 4" -vlojd d ol obHl(2,2'-bis(trifluoromethyl)-4,4'-biphenyldiamine) 3.9676 g (0.01239 mol)<

Fste] A3 SIAHY. o] & 2EE 25 CTE FASIHA 3,3',4,4'-HIAdHEZIZEHAE o=
sk

t}oletstol =20 =(3,3",4,4'-biphenyltetracarboxylic acid dianhydride) 3.2808 g (0.01115 mol)& %
o] g3lAIFT.
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[0157]

[0158]

[0159]

[0161]

[0162]

[0163]
[0164]
[0165]
[0166]
[0167]
[0169]

[0170]

[0172]

[0173]

[0175]

[0176]

[0178]

[0179]

S=50dl 10-2017196

agan, A g9 2xE -10 T2 J¥z3r & ojojaxerzd FRg}o]=(isophthaloyl chloride) 0.1258
g (0.00062 mol) ¥ H#Ze2Y F=Fo}o]|=(terephthaloyl chloride) 0.1258 g (0.00062 mol)ZE H7}sle]
el o, R FErF 15 TH%Q Zglolujal o8 A}

e nPES 73t F 100 CoAlA JFoZ 6 Al o] Axste] nyw e EZeolr|zolnz FF3
A ATt (FF Hd 22 2F 94,117 g/mol).
F 1
9 TFDB BPDA 6FDA IPC TPC
A 1 50.00 10.00 5.00 35.00
AA 4 2 50.00 16.50 - 6.00 27.50
AA 4 3 48.92 16.14 - 9.98 24.95
* 2
=24 TFDB BPDA 6FDA IPC TPC
vl ae] 1 50.00 15.00 - - 35.00
Hlalef 2 50.00 - - 25.00 25.00
H)ae] 3 50.00 15.00 5.00 - 30.00
Hlaef 4 50.00 15.00 10.00 25.00
Hl3d] 5 50.00 25.00 - 5.00 20.00
Hlae 6 50.00 25.00 - 10.00 15.00
Hl W] 7 50.00 15.00 - 17.50 17.50
Hlaef 8 50.00 45.00 - 2.50 2.50

*TFDB: 2,2'-Bis(trifluoromethyl)-4,4'-biphenyldiamine
*BPDA: 3,3',4,4'-Biphenyltetracarboxylic acid dianhydride
*6FDA: 4,4'-(Hexaf luoroisopropylidene)diphthalic anhydride
*[PC: Isophthaloyl chloride

*TPC: Terephthaloyl chloride

Ao 4

71 AN 1A L FFFAS HHEetEc = (dimethylacetamide)ol] =] oF 25 % (w/V)e] L&A}
s Az, A7) A S9E FeEhaH 7]7<H(UPILEX—755, UBE Ap)ell Zar 5 o= 7ACIHE &
dho] weA gole] TG #Us) 2AHT 80 TAA 10 B B vl o BN Axd F, A2E EY
FRA 250 TellA 30 & et Asste] 7] 7 E=SH ‘El%ﬂ 30 me] FAL Fo|EolnE AFS A
o

2AA o] 5

A7) AAe] 1ol A T A Al A7) Al 20l 22 e RAE AR A& Alejskal, AAld 49
FAT Po 5L A9

71 AAld 1ol e FFA WAl A7) AAle 34 P FTIAE AR S Alelstar, Al 49

71 A 1elA A2 g A Bl 7] Blae] 1ol 2 ST FAES AR AS Alelskar, dAle] 49}

_12_
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s=so

Hlulo 10
Hlate] 11
Hlare] 12
vHlulo 13
Hlare] 14
Hlare] 15
vl 16
A& o
(1) s

[0182]
[0184]
[0185]
[0187]
[0188]
[0190]
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[0197]
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[0200]
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[0205]

[0181]

o] dr %o

M un op
T i
i+ R
N
C e o
Booom
mw S
T
A = M
wp PR
M T o
w B
- B
B~ M
<
mje "y =
B oy
o) of
Mw B o
_ 3 X
ww M o
o TP
IO
g 0
™ dl =
©
R WP
[ o o
=
S
= o K
el
ER -
oo o "
= ° '&O
e} E
o -
il m, 5
0! .4,.%

. Pencil Hardness Tester

[0206]

94
9

=
=]
=
=]

)
=
)
=

o] ASTM D1925¢] Z49e] uha}
o]

o] ASTM D1003¢] Z49e] uha}

°

°

Q.

[¢)

2

=
[¢)

=

o]
o]

=

=

=

=

SHIMADZU)
FE gk 2 388 nm o] 2o el o
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=
-

s

(SolidSpec-3700,

s,

17}s

3

[<]
43t

=

A,

&L, 550 nm 3] 7hAlFAel o

WAt

UV-VIS-NIR Spectrophotometer
9}

: COH-400 Spectrophotometer (NIPPON DENSHOKU INDUSTRIES)
4

: COH-400 Spectrophotometer (NIPPON DENSHOKU INDUSTRIES)

(2) A A4(Y.1.)
(3) FH=(T)
(4) do]=(Haze)

=

=
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[0209]
[0212]
[0214]
[0215]

[0211]
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s=s0)

* 3

Haze (%)

0.4
0.3
0.2

T (%)
©388nm

25.0

11.4

12.8

T (%)
@550nm

88.7

89.4

89.0

Y.I.

2.65
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2.74

4
;_Ao

w
B

3t
3t
3l

Ald 4

[0217]

X 4

_
==
~ | | o~ ©of of | | ©
N — o o o o o of —
<
=
—~ 5
~ 0| o | @ W < ool 2| &
= D | ™ — — —
S
—~ B
S el B b B A
~ 0| 00| o oo ool oo| 0| | =
e L3 00| SOf 00| 0| oOf B| | o
S
. M| O b= O | | —| o0
— <F| S| ©of B ™| oo| = N
— o | | N o| < < w
M
T
=| @ o) o)
;| O E| | = 2| /| 2
=l
B
o 2| = N »| = | ©
—| | = =] = =] —
B|7T|T|T|T|T|T| T
e BN eI Rt BEl e
Alm|T| | = T T T
—
)
—
IN
=)
=

[0219]

& e

(Y.I.)

2~
T

[0220]

=]
=

Fol 60 B9 oo ®

T =ol dis

By B

F2golER

Tz

Y Exm=E g

o]
=

==,

thelztand Rimvle] o] wHe] T4

g2 Frelol= I g

hyA

gol7t2rd Himg ofo]i

[0221]

Ao
oy

- 14 -



	문서
	서지사항
	요 약
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	발명을 실시하기 위한 구체적인 내용




문서
서지사항 1
요 약 1
청구범위 3
발명의 설명 4
 기 술 분 야 4
 배 경 기 술 4
 발명의 내용 4
  해결하려는 과제 4
  과제의 해결 수단 5
  발명의 효과 8
 발명을 실시하기 위한 구체적인 내용 8
