01A07
N2 1Ms YaE Z200IE &K1

-ASHA QWA HISEE poly(4.4” -diamino-2" -cyanobenz-
anilide terephthalamide) ZSIEIAIHO] MA S A HIAL(
ojgt AT JE O2liE AROl AIZ-

ez - FAg - FEA
Aygn FHgie F434H

1. NE

ARME B719¢ TRt FAR714v dimethylacetamide(DMAc) EE N-met-
hylpyrolidone(NMP) &9 FojM Alot=7j2 A &d g 2 F3% UHgE Edjori=y
23 2 AR A disiM ZAEL, 2 FAME 44" diamino-2" -cyanobenzanilide
(DACYB)$} terephthaloylchloride(TPC)28 € @oiA elvl= F3A poly(4,4" diamino-
9’ -cyanobenzanilide-terephthalamide) (poly(DACYB/TPC) 8l %4 % Ao Pz
el HEIHAS

B REL ZAR72W(NMP)ZEAAH DACYBS TPCE AL8AFHAA L2 poly
(DACYB/TPC)oltA AAZHRESTE adiz AARA §4%AHdry jet wet spinning) &
s3] P2 e olgr=E HH poly(DACYB/TPO)AMRE Azx¥de HF BAxd 5 F
Ao BAF BE L PALEE oW 94 =4I FPI=9 FAHA HAZRY
o Zsted 1 E3o| U

2. &9
2.1 Poly(DACYB/TPC)Q| &N

Poly(DACYB/TPC)¥ ©A 3 DACYBE #4438, o|9} TPCE A2 F&FH
o)3] wrgAlA A=A

2.1.1 44" diamino- 2’ -cyancbenzanilide [4-amino-N-(4-amino-2-cyanophenyl)benzamide]
[DACYB] &N

DACYBE 918} & Scheme. 19 ¥rg7A 20 23td FAAUS.
2.1.2 Poly(DACYB/TPC)&tA 3 Oluts HE=Bldope A
Poly(DACYB/TPC)E A&dH Az8 W¥F votdl @33 DACYBE AHg-3te] TPC

(terephthaloylchloride)st A&-8-AFZF gl o) uleA)A AZIETG. a2 AR PHLS
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Scheme. 22} 7ttt

<::2 p <::> <::2 f <::> i (::) §
02 NH2 + CIC NC2 A
(‘%N HzN g HC N + CIC cel

densat ion(-HCI) .
[ | e
om—@mfg@»uoz 0 o 0
& A @ w(OrOrn
N
Ha, PA/C oN
in DMAG

Polv(DACYB/TPC)

O |
2 NW@NHZ Scheme. 2 Preperation of
(‘\\N

poly(DACYB/TPC).

DACYB

Scheme. 1 Preperation of DACYB.

22 HGCEH

I1-§-% E(inherent viscosity, IV Ninh)= dAZ FFAE 97% H.S0.9 £3)A171 Ubb-
elohde viscometer No.2& AM8-31 30CHA 233 Hes oln =AY Frve 0.12gr/dl
2 39 Polymer(DACYB/TPC) doped] B ¥ ATHEE Brookfield =4 model DV I
+, HAZ Spindle #7& ©|83td £01T ¥EHHY 2x4A 2H3dJY T3 IEE
disc-plate® (¥}7 25mm, 7tZ 12mm) Rheometric Dynamic Spectrometer® ©]£3l1 %
A& HE+= Shimazu Flowtester CFT-500C/100C Capillary Rheometer( 7 Imm TF
L/D=1 ¥ L/D=10)0& AI&34t.

23 MBI

HE[1]o} el Hm HFstelA HF @rjRPoz FE3} FIH.

24 MY QIO A EYS

A =E9To] 224 @& 231122 Photodiode (Mettler FP 82)7} #39 hot sta-

5} o},

%
ge BF Av)H(zeiss)22 ZH3}
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3. 4t & H
3.1 SEAQ 2N

Figure 12 E7|Q4(LICDE T #7186 (NMP) Wl H el 343 poly(DACYB/TPC)
Frol ME AURE UE U ZACAM 4R ¥4 I99 H9E EW 5-6% LiCl
FTEAA AU oWiA AYL eI Utk Figure 2€ 35E A Bxlako] 4wz}
o HlX& FFS LotR7] YA Hd) oA d9e JeEle 5gr LiC/100mi NMP Al
& H4eE I/RFAX 4E T AH3E Jeyioh

Figure 2014 HBXo] /AT 29d/groil e 284 H=7F 18~235wt% o] ZH
T oSS ¥AE%T nFAEI Fhsled g FEA e 4%, 183
=7} 89d¢/groal M E12~17wt% Bl 24 58 o WS Boln, 1FAEs} 89dl/gr
oM e FiEY AZ &8 WAL YA3e FEA FE % FEHYS I
A= A HA 33 S7HES RAY welA AR do gz e AL uEdE |
A F E&AF] 51, AFE, AFEE /MAe 992 THHE7) 89dl/groldt L} urg
e & F7F Uk W wAg Aoz 2AL vES) JF FEAY A n4A
& AR A Y AFAERE o EF3dg '

Figure 39 LHAE 55011 LEAEFE7} 168wt% ] poly(DACYB/TPC) olutA 4=
Lo MLz g fHe FAHT WIE RDS, Capillary Rheometer ¥ Brookfield &
ZAZ &l AFAAR JeEAT AG x5} ofF WME G ASGEL AN
(shear thinning)S YetHe FHA4 L&A 43 €8 poly(DACYB/TPC) oA AA
fRe 2P A JYoM HAIEELHA(shear thinning)& ez glon, AG &%
10"'rad - sec’'(RDS) 9ol NewtonianAE-E Roln Uttt ¥ Brookfield HEA
(Spindle No.NE 2A% A$E 71€7] -00790(AFHEHY 544 n=0921)2 IEAH
23 AGEE 05~10sec ol A9 NewtonianAES B3 Qh(Figure 4). o
A £ Ad8MEe poly(DACYB/TPC) oA £ Hxo EAxF EAHL Yoty
$}8tM Brookfield = AE AH&-3tA o

oS Figure 55 48 7} $#¥EZE Ze poly(DACYB/TPC) ojdtA &d9 2%
4E FEAFE YEd RoE 257} F7184F Newtonian AFANA 3 Holgde B
AFIL Jor}, 40T o3l e Vel ARl FFXF7E 08 oYL 2 o] X o}l
M #AF Newtonian A%S EAtxn & 4+ Uk

e Figure 6& AGEE 212 sec ‘o] A poly(DACYB/TPC) oA £ A
Ao TRFHEE AFBAZ Y Aoz [V 5004 2y Hert 323 Wty
7 Aok w2t poly(DACYB/TPC) ©1%4 doped] HA#3¥A TS IV 5837 €
2 AZdr,

% F
B
=
o

2.
=
A

3.2 Ol MA dopel] S

NMP #71&uZFdA @33 DACYBS TPCE |9 Z#3le Iy A3z oTs
A Z8u poly(DACYB/TPC) %7} H4H 5 wdle nmixE g Uolnr) g3 =3
A9 F=7t 156Wwt%~190wt%7l HEE dFH FEE HEAA LojA A 1

I+
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FEE AU Figure 7). TEALY F=7F 19.0wt%Lde LHHE7} 38~45 180
wt%ol e 50~65, 168wt%AME 6~7622 168wt%d @ 713 & W n{IT
#e Eien, & 499 FR2AANE FEAY v=7t 17~18wt%7t 744 Agsgc
THA F=It FAEFE IRHHET) Z2EE RE FHA a5 EME TEA Al
fFr&dol Fadtd wgdol HiHn Hx3 S % 2ure wWEoF yzEo T
Y THA TEZ FTEFY d9 THHEY WU 2 AL olgulz g4 =FHe &7
HA w3Yge g TPCY EYd&: L F¢8 A wvtitgrt & &S nxr] oz
AP g A48 138 o o 52 293 FRdM 283 5L 1844z E 2
= FRAE 47 M e FE2AL anFos 248E Yart Ao

TH APLANE, & AABAGAMAIE L AT F T ST 8 Alolo] FrE2E Fo] &
< W&o Aol HEE 3w Aol EAUH o] BHo 2 WAl dopert TujES A
AET Us AR AEE AUcr At AWH o2 WA} doped] AEE HE) uvlaso)
B Eoll A EALEAFAPYE AN 2 dope?] v FE3I] Fojol gtk = B wAANY A
of W WAlAAlo]l 7bed doped] FTE 17~19wt% FE9 A$ 30T (2lsec HolA]
1500*200poise ©ldelRem, L3 FFANME X7 EL24E PAHL 4390
w2pA] FEA Y FEE IV7} 50]449] 3 doped] HE=7t 15001 200poise ©]4He) ZHAo] &
5 288 Fojof g}

o~

3.3 YAl S

U Figure 8& I/HE 33 2 609 poly(DACYB/TPC) dope HFE(Z2¥A %%
18%(wt)8] 2% oEALE HdHxo Wi Arrehnius®) A= &% FAZ JYed Ao
o ool Ay 40~50T7ARE 59 Frto] wet JAHoz AAsE AYL Holt
7} 50T olde =M= Arrehnius® AT £x9 FAZEE HAE) 238 =73
© A%E Holx 3o

& Figure 9€ ILFHFE ¥E 2% WE doped] YEE Vel Roz2 4R
BARCl % 50T °ldeM e Armrehnius® HES 2% FBAE Woly Zride AL B
olx ot ol F 2k WE Hx F7} AN A, & A5d gt oWy Yol

oW

B d9oz9 Holg A, 2 Ao we BAY I3 59 F7tE 9A Y]
T o He A4 9 AP EN o 2 BEHE Z2A Hol B h AR
7512 7HR¥ 471 Ao

& Figure 10& 5% poly(DACYB/TPC)Y sx7} & oA AA doped A
BgAst A F33 Tog @ v Am WFAslMe] B ER(EHA) %
ELE Ve Aol

A \FAENA F8H F4ELS A dopedl =) BAIgll £x9 Erle) g
o] AX3] FAadted 2x7t oF 50T AFo)M FAF Zasitdr) ojo] AT e HAT
FTHA T2t 12wtk PITEY] A 2x9 FUie gEo] Am HPFASNME 38
Exgo] ZAsAT vlAw HAA3AME 238 ZFrMsle A%L B IYw H®PA
ol Me &z F7k dEo] MA3 T4 gdgo] wAHTI 90T oA E &3
AA =Ho, o] 2xoAM AGHozx wEY A A B HFejE Ho| HE Ho)
BEHAG. ols oY dgo] TYA Fgoz Hol H) gFon,
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4, F8A F=7F 15wt% oAU AFe 259 F7i8 i A ¢ ¥ An @WF
Aslol A BE FEH FRgL 740 AnUFAZ M FHA FH9S BEEHA ZIHA
I, NdHeze 59 Jedr BFEY AHIZ uiRe RS FEIHHAG ole oEA
dope7t %9 ZF7i8t tlEo] A9 g3 502 4F gde] o & J4F 9oz
BAgog o] A7) fEoz Azt '

Z¥FEVF 12~13wt%llM = %9 F7te gEo FAm PR3 e B F34
&o] Ay nFw HRRAMe F33EH TRl AY dFFE &4 Avd oe &%
Z71e) we} ol tAdolA e g HolEe A ot dde Mol N2 FAHY] 4
Folv) olwtA-TwA oAE AuHAE AAIEIH, o33 FE¥H FHE FHL Lo
gt Aol AL AHH3I ol oLEB UL Ao ALY WA LFEEY o]
A A dopedl AS FEVF &x FUtel wel 38 Aedte AL AP FH9Y 24
=7t 27157 qEe s A

4. A=

FAR7IEH(INMP)E A DACYBS TPCE A28 F ZHAA ¥ poly(DACY-
B/TPC) oA AAFY =LZE g A4 A $AUAE B39 N2 ofgv=
A poly(DACYB/TPC)E Azdue] A WALz g o4 dF =] FHIYxY
fdtE AdzRy o2 Ay FHAY BAFE TFHAETE 5~9¢ FEAS HB3)
o, ¥5E IV7E 5 olAelm HEr} 15001200 poise(30TC, 2.1sec’) o]Aaolojel 3, ubA}
{x ¥ 50Co|37} vl s A

ﬂ&

IFA
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Figure 1. Phase diagram of poly(DACYB/TPC) prep-
ared for the system of LiCI/NMP(IV 6.0)
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° ® Rros
[ e W Brookfield viscometer
107 b L4 A Caplilary theomater
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Figure 3. Steady-shear and complex viscosity vs sh-
ear rate for poly(DACYB/TPC) anisotropic solution at
30°C(IV 5.5, polymer content 16.8wt%, 4.7% LiCI/NMP)
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Figure 5. Flow index of power law as a function of te-
mperature for poly(DACYB/TPC) anisotropic dope (p-
olymer content 18%(wt),4.8% LiCI/NMP, Brookfield vi-
scometer HA, spindle No. 7)
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Figure 2. Phase diagram of poly(DACYB/TPC) as a
function of inherent viscosity in §gr LiCl/100m| NMP

2x10° |

n=09210 (slope:-0.0790)

o

o
©
T

100

10",
Shear rate(sec™)
Figure 4. Viscosity versus shear rate for poly(DACYB/
TPC) ani opic dope ed with Brookfield visc-

ometer HA(spindle No.7) ; inherent viscosity 5.5, poly-
mer content 18.8wt%, temperature 30°C

104
r ®  10.3wi% (30°C)
L H 16.awi% (40°C)
L A 1eawt% (80°C)
§ | O 1awt%(20°C)
g O 1Bwt%(30°C)
s " O 1Bwek (40°C)
g 10° |
S !
-
102
10° 10'

Inherent viscosity(dl/gr)

Figure 8. Dependence of inherent viscosity(di/gr) on
shear viscosity(poise)of poly(DACYB/TPC) anisotr-

opic dope of 16.8 and 18%(wt) polymer content at s-
hear rate of 2.12sec” at different temperature ; Bro-
okfield viscometer HA,spindle No.7



Dope viscosity(NsIm’)

Dope viscosity(NsIm‘)
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Inherent viscosity(di/gr)

3 L I it 1
15 16 17 18 19 20

Polymer concentration{wt%)

Figure 7. Effect of polymer concentration on inhere-
nt viscosity of poly(DACYB/TPC) prepared by polym-
erization of DACYB withTPC In NMP ; o represents
a good spinnability and x a poor spinnability and n-
umbers in parenthesis indicate dope viscisoty(poise,

amOA ~ sl
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Figure 8. Viscosity versus temperature for poly(DAC-
YB/TPC) anisotropic dope of inherent viscosity 3.3 an-
d 6.0 ; polymer content 18%(LICI/NMP 4.8%)
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Figure 9. Viscosity versus temperature for poly(DA-
CYB/TPC) dope having different inherent viscosity ;
nalvmar cantant 18%71 iCI/NMP 4 Ro%4)
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Figure 10. Temperature depend: of the optical t-
ransmittance under cross polarizers(a) and of the tr-
ansparency(b) for poly(DACYB/TPC) solution of diff-
erent concentrations(wt(%))




