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71E9 1ZE 194 oldrle M{ ARE Keviar A zA s} o) a3 ge 3§
FIIE ALSE A BAEA Q Az TGN e BAYE YEsin e,
Technorak= ©F#Q 34'-oxy-dianiline®] A z7} OlHI T7toln 450-500C oA FAA
THE WEA Aol sl HAH 2y T Bas 23 9tk A& uPE meA of
HPIE Hf AR old £AYL P AP Aoz AU g 7HE Mo 2HYH
718w FolA tsta, WALAge] 4w SANYE PAHY 5 As olgz 2 gx=
B 3= o},

A2= 919 AN@7IE e PP Zaolujz ) A@717F Ao A G gy nx)
© 7He W93 AEE A3, cyanor]vt AuH paraZ FFE W¥F Folujms} 2oy
= e SYR7I80 2N e MY SAAY L YA Palyo) 9%
AHdE SRS §9 cyanort x@E Y= Egotu|=o) dAME 29 Aze] B
HI7F gloy, o5 S4A 408 By fime Az st TR BY 2Y W
olgd 8d9 Az R AAMolE 2y a1z T APRAtE dRe E4d gaaE A
3 AFel Qo WX B dFME wys Eolu|E Al& o] olm= o) WA A ortho
A cyano(-CN)712 A $d WY= Za)oln|= o) T719E e SR8 29
A FH oA o HAu o)z NG Gl AM AzY Y2 & poly(DACYB/
TPOoITI=E Hfr9) B3 AAd dlaia) AEs A} Lig=

€ HELS A2 71A9 cyanorlrl A@d Py diamine FelA 4.4'-diamino-2'-
cyano-benzanilide(DACYB)$} terephthaloylchloride(TPC) <) S/4/718% DMAc 2 NMP
TN F8A L T dopes) Are)(phase) 28w poly(DACYB/TPC) o}a}uj= 23}
o] &-AN7g o] YWY % (phase diagram)oll o s)A] HES A o},

0 0
—(—HN@NH&@—NH@-@—E +
oN
Poly(DACYB/TPC)
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g
0

2.1. WekE Cjotel oA
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2.1.1. 4,4'diamino—2'—cyanobenzaniIide[4—amino-N—(4—amino—2—cyanopheny|)

benzamide) (DACYB) )
H:@m&@-ﬁ

CN

2.1.2. 2-cyano—1 ,A-phenylenediamine (CYPPD)

HzN@M:

CN
2.1.3. 4,4'-diaminobenzanilide (DAB)

OO

2.1.4. p-phenylenediamine (PPD)

HzN‘@‘N‘b

22. 58

olgtvls BYZPA R FFEAE 4 Pd 1= AA 71§38l DMAc Ev
NMP 2o B&8Z diamineg §3M31(F71849 LiCl B pyridine2 F71% dx 3lch)
Wee 20T o3tz ¥AAIZ F A msEA ool TPCE $Y3 AZFAS
olff P2 e FPAY F= F LICIY FHF =urA § FE gelde 1Y E
52tk o2 B FolA £ R &4, A=z Z@AE 3.

x5 28Ae §94Q ZF doper A FHPo2 FHIA AL gelde] nHE
Zgure o AAY HCLE £ LiCOsE A7 F3, wikste] AU

23. 35 o|wy AMusE 53

BaA o4 AWt AR WA BFHETNP(Meij Co)& AMg-3le] A2dA
gol 39T, SHANA oA B Tg-orgdel o|ZA oA TS oo R A
Wy dolue doddMe FAF TS AN 12} 2 A @(first-order red plate)& AHS
st A4 mRago)l e S AuldA oA gusle Fedel Yeid WE F
WA ool EASE FEA =2 o nAste] EAAEHE HPAnF R
2 2Ro| ¥, doped AEAE, LHEY EAHF T2 waEA.

3. 29 % @

248718 FAM B8 olgA doped BAFT gololg-e walgdoloz AAEA
& A4 dry-jet wet spinning)2 ILFE &4 ez Zglolnls ARE A3y AT
HAH PrAlzAL 4337 13, poly(DACYB/TPC)S] 284 2 FHEY 4" 2E
o 3atH oA olglwl= =X (optically anisotropic aramid dope)d) A I¥E F
= Ay QRS WA AsRgit
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Fig. 12 poly(DACYB/TPC) gF& “}e] FT-IR Spectrum.. i 2230cm ™ol A cyano?]
o] F45A peakE Rolum Ut}
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Time(hrs)

(gr/i100mi NMP)  (gr/100mi DMACc)

—O— ogrLiC) —~@- OgrLiCl

-0 03grLicl  —E- 0.15grLiCI

—&— 08grLict  —A- 0.3grLicl
-w- 0.8gr LiC!

Fig. 1. FT-IR spectrum of poly Fig. 2. Inherent viscosity of poly
(DACYB/TPC). (DACYB/TPC) as a function

of time during polymerization

in DMAc or NMP containing

LiCl and influence of addition

of acid acceptor Li-COsz on

inherent viscosity; arrow in-

dicates time after addition. of

during

acid acceptor LizCO;
polymerization: monomer conc-
entration; 18.6wt%.

3.1. poly(4,4’-diamino-2-cyanobenzanilide-terephthalamide) (poly(DACYB
/TPC)) Y&E ZE2|ojo|=9] M U Z5129 Atg

3.1.1. ZEtAM2t0] Z8%0 OjX= AE

DACYB ¢t TPCH 8 4FHHAl THAI0] 5ol nHE ga2 2olr 7] 938 TPC
FY olF AERE AEE AFEY TRIZAVIE 2R olu) BFAe] Eri
186wt 2™, DMAc ®& NMPWl 9l LiCI%g @2 sidch & 23 % 2wrg oAl
A/d€ HCIE F33t7] 93t H71e LixCOvF 28T o njxle Ass S B3} (Fig. 2)
312, St FASTH IUE EeTo HIH
FTEALAN e T WM BYFe] AR Zajolnme 2He 7w o
#E7ld FEE7F 2P PR FHo) AFAHE TPCY £5lo] F¢E o= Axe o
<= FE7HE @olir] 93 TPC BY94 58 2™l 2¢we) wals 2 Bk} (Fig. 3)

oft oy
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9 18
sk 16 |-

14+
12+ GEL-LIKE soun%

10F../

8'/ ANISOTROPIC
4 6@ .
3+ 45

2

Inherent Viscosity(di/igr)
o
T
Inherent Viscosity(dl/gr)

<~ SOLUTION
1 l 1 1 i 1 1 1

slow addition all at once immediately 6 8 10 12 14 16 18 20 22
Monomer Concentration(wt%)

@ in the absence of pyridine,
4gr LiCV100ml DMAC

QO inthe presence of pyridine,
2.56gr LiCl/100mi DMAC

Relative rate of addition of TPC

Fig. 3. Inherent viscosity of poly Fig. 4. Effect of concentration of

(DACYB/TPC) as a function of LiCl(gr/100ml DMAc or NMP)
relative rate of addition of TPC; on the inherent viscosity of poly
monomer _conc.(20wt%), polymer (DACYB/TPC) in the absence
conc.(16.8wt%), Ogr LiCl/100ml and in the presence of acid accep—
NMP. tor pyridine(times equivalent

amount) during polymerization.

3.13. oA 550 WE F@§59 vt
@3 527t 2= vl GFL oty A3 FHA LT wnvleh F2F
2 AHeslE, 9T %9 LiCle AH8-3le, AH4=8-(acid acceptor) 2 pyridine2 AH8-&
AL-9} ALR3A @ A$E ol 1 dsls AuRyt.(Fig. 4)
314 LiICl 550 2 S8<o Hl
LiCl 5xo W& e H3ls dolry] Y3 FEA Z& A7 wnirish &g
A8 AHg3ta AT EE YA FHh(Fig. 5
3.2. #sIH oW ofelolE =R X
3.2.1. cyano?! Xl g ¥eF E2oiol=9 Ealld
(Table 1.)
3.2.2. poly(DACYB/TPC) Z &AM =TIl doped =0l OiXl= Y
338t o|uhA-2 JERE poly(DACYB/TPC) doped] Eol3t Fxdsts AWR7] 3
Z%tdopeE 343te] &rujo) thAl X9 F Brookfield viscometerg AHE-3lY Fxo] wet
ex¥2 FEWE golr . (Fig. 6) ’
3.2.3. W3=E poly(4,4’-diamino—2-cyanobenzanilide—terephthalamide) (poly(DACYB
/TPC))el AHA T
ZAR7180 Folxl F3HA oAl dopeE FAS= AR FTEA AFYAL 29
AARL 93 A& X FARVISINETS FHA Y LRYE e FHITE FTHA &
o] g LA L9} viEo] 4Bt
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Inherent Viscosity(diigr)

5
4

3 L ' A i pra| i |
00.2 4 6 810 20 30 40 50

Concentration of LICKgr/100m! DMACc or NMP)

in the absence of pyridine in the presence of pyridine

@® monomer conc. 20w% O monomer conc. 20W%
(in UCI-DMAC system) (In UCLDMAC system)

@ monomer conc. 18.0m%

€ monomer conc. 20.0wm%

A  monomer conc. 22.0W%

(in LICH-NMP system)

Fig. 5. Effect of concentration of

LiCl(gr/100mli DMAc or NMP)
on the inherent viscosity of poly
(DACYB/TPC) in the absence
and in the presence of acid
acceptor pyridine(1.64times equi
valent amount) during polymer-

Fig.

Dope Viscosity(poise)

. 88548358

ization.

3 ¥
® 4°C
m 50°c
A (o]
o Y 109¢C
< a’c

a
v
e
1 1 d 1 1 1 1
2 4 8 8 10 12 14 16 18
ComemttlonofPolymor(wt%)

6. Bulk viscosity vs. concentra-

tion of isolated poly(DACYB/
TPC) dissolved in 43gr LiCl
/100ml NMP; IV 6.6; Brook—
field viscometer RV; spindle
NO.7; 10rpm.

Table 1. Solubility of isolated aromatic homopolyamides(DACYB/TPC and
CYPPD/TPC) and aromatic copolyamides(DACYB/DAB/TPC, DACYB
/PPD/TPC,CYPPD/DAB/TPC and CYPPD/PPD/TPC) in DMAc cont-
aining 4wt% LiCl obtained by polymerization of several aromatic
diamines with terephthaloyl chloride(TPC).

ngfnnﬁéﬁ DAB PPD CYPPD
mole %

aromatic 0125/40/50{75]100f 0 {25]40{50{75(100| 0 |25|50|75 [100

diamines

DACYB OQQOAXOXXXXXOOOOO
CYPPD |O|X|X|X|X! X|OlOlO|alx!| x

*) O; soluble, A; partially soluble, X; insoluble.

- 447 -




3.23.1. 2ojol WE AT H

oo ¥ag 2l WelA poly(DACYB/TPC)Sl 4#stg gotr 7] 918 DMAcH A
£ LiCI%E 05-6%(gr LIC/100ml DMAOZ WA IRHHE 66(97% HaS0s, 301C) 9
z3xE Aoz AWEET, NMPHIMNE LiCI%E 05-6%(gr LiIC/100ml NMP)2 3
o] THAE 6.0(97% HoSOs 30T)8 FHAES gFo 2 asts BFIAT.(Fig. 7

3232 IR WE AP

A o] Batgko] AWzt nxE GF-E Botr 7] HAs 4er LiCl/100ml DMAcS} 5gr
LIC/100ml NMPAIS thiadez 7+ mHAS(29-116, 97% HeSO4 30T)ol i@ 3ists
4w 1. gk o} (Fig. 8)

25

25
_ SOLID POLYMER + o————— - <———@®_ SOLID POLYMER +
§ ANISOTROPIC+ .~ < ANISOTROPIC +
220} ISOTROPIC .~ 2 20 ISOTROPIC
rd

E ,/ ANISOTROPIC E
gor £er
L] oo k] L SN .
é 10 + ANISOTROPIC + g 10 + ANISOTROPIC + *
5 ] T ISOTROPIC
c ~
s 5 N
5 Sk g S| isoTRoPIC

O L i 1 1 1 1 0 1 | 1 1 1

0 1 2 3 4 5 6 7 1 3 5 7 ] 1 13
Concentration of LICI(gr/100mi DMAc or NMP) Inhereit Viscosity

@ LIC/DMAC system (IV 6.6 )
O LICUNMP system (IV 6.0)

Fig. 7. Phase diagram of poly (DACYB
/TPC) prepared for the system
of LiCl-DMAc and LiCI-NMP.

®  4gr LICV100ml DMAC
O  5grLiCV100m NMP

Fig. 8. Phase diagram of poly(DACYB
/TPC) as a function of inherent
viscosity in 4gr LiCl/100ml D-

MAc and 5gr LiCl/100ml NMP.

3233. 9 o WwE Bojo ol € ,

gujo] W 2719 FH FE/F FEA gAY WP JFL vIAE THE FotR
71 $)8A LiCl-DMAc, LiCI-NMP 2 CaCl-NMPAel thsl 77199 F/FS 2343t
FPPEE 7o FEHA.(Fig. 9)

4. 383 2
1. DACYBS} TPCS = 447147l NMP £ DMAc oM &4 3% o TR0
Be 2%cs g, LiCl) % 2 Lo £ % 34 flol TPC F¢ AF &4 &

e Yo FERY At 7] WAN A3 YEHL, AL olRoiAE AFo2 RH
£ 79} Wse vehix feth
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TPC Fl&xd WE FHEe &
gl FAdFd TPCY %ol wal =
A WstEn, &8sk go) 34 o

e v, 50

SFAY T WE FHPEE B 4
ol Z7bol Wt F7ss} oA gas Basf "
£ A%e 1Yo, E

LiClY #xd we P& 08% § 82l
LiCI'¥%(gr LiCl/100ml &v)) 7t=]= >
FH3 78T 2 olfo: gura £ sl N
37t FAE 2. = 8 Lonwe

2 @A FE7} 0wl wel 1 I R VA
T £h9FFA 9 AAE gelds) 4= 6 1 2 3 4 5 6 7 8
0“ Li 2C03 % %7]_3]_01 '8‘3“ )\] 7]?‘; 33_3-_], Concentrntlonofsms(qmoom)
A olgAe olgm= gl doper} Fig. 9, Intrinsic viscosity of  pal
Aozt ol FFA ) IV 9-100]4 'g. 9 Jntrinsic viscosity of poly
J ASE G $9 SHAE geey of omertraiolS o function
< QA Pu PAo] o} = %10%11(1)[ solvent); IV 6.0 in 97%
4e #A8aY, R

3. poly(DACYB/TPC)Z A ¥k wa
dope H =2 W ¥t FVM Wl HTst Zrbsitil oAl gase AP AN F
A oA gfo EAL B

4. NMP == DMAc 39 /5 & LiCl 350 B8 4Pyyce =AY, FHA4-
olggel o3, 5% oA, WA-SPA-TA(EE SWA-TA) EAQZ 4R 4
Ho g Hol glon AYPY YASEE LiClY ¥E7} 27bgo] mata Z7ksl ot

AP THA dATEAMY ER2HE Brlge] Z7le wat g4a3tg e, o
T F7HE LiClel o8] n@a Alezte] wide] 9@ 3§ oz yzg
LFHES F7to] dE AFPY JARSE TRIE/ 27139 mat A
T EBAF IR EARHIL Fohet] SHA Y BB go] A uj Fojg},
5. #7149 ol W& 8719 poly(DACYB/TPC) Zille] hd saae FHIE &
Bo2 5H 5% U9 7rd Fxo)M AW By

o]

A 2 1 2 479 dRE 19UUEE TR A4A) Bof ATz A Qhef o
AA, ¥ 1996 2 F e A7Atel A SYse.
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