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8 ¢F: Poly(p-phenylene terephthalamide) (PPTA) 2] &ujol] th3dt 4sjlc EAL /437 A3t
M2 ¢ copolyamideE A HE oA AjHo g wrgAo] e 3,4,3,4-benzophenone-
tetracarboxylic dianhydride(BTDA)E diamine® # 3 wk$-A]7l 3. terephthaloyl chloride(TPC) &
EAg o3 dojAH 1 o] AL 7FA3ElY imided}t A Z T, TPCS diamine-BTDAS] FFE4t-3-A
o] A} diamine A ¥ © 2 m-phenylene diamine(MPD) & A14-3t B¢ SN SA = £448 9o,
p-phenylene diamine(PPD) 2] Z$-o]& TPC 50 mole HAE o] xe A3y}l dojytrt, E3)
PPD-BTDA/TPCY] Z1]7} 1-0.05/0.959) 2A4AA= S8R A7 AF & A3 A HAY
Ao 2ol AR5 A S #113tgth. Diamine-BTDA/TPCE z4¥ 2 $338l1 2 219 duky
AR ol vhg, A e dF 4FA 38 A S 2AEEY. fEldol2EE 350
Coldoz geHRer 1 2xdAE g4 &l FAsE WEA ol $F% copolyamides] 4]
7Vt

Abstract : In order to improve the solubility of poly(p-phenylene terephthalamide) (PPTA), aromatic
copolyamides were synthesized by adding terephthaloyl chloride(TPC) in a solution of diamine-
3,4, 3", 4'-benzophenone tetracarboxylic dianhydride (diamine-BTDA) which was obtained by the
reaction of BTDA with diamine and then this aromatic copolyamide was heated for imidation. The
reaction system of polymerization was a solution in case of m-phenylenediamine(MPD) as the dia-
mine component, but gel over 50 mole % of TPC in case of p-phenylenediamine(PPD). Especially,
the liquid crystalline state was found out in the polymer system of the composition of PPD-BTDA
/TPC 1-0.05/0.95 and it indicates the possibility of being used directly as the spin dope. The thermal
and rheological properties of each polymer obtained from the different compositions of diamine-
BTDA/TPC and the imidation reaction of them were investigated. It was verified that the glass transi-
tion temperature(Tg) of the copolyamide was over 350C and its Young’s modulus was maintained

even over Tg.
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Scheme 1. Reaction process for aromatic copolyamide.
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Table 1. General Properties of Copolyamides

3 FA] Asl A FAHo] Hz,

Q48 FAy NFgFe] BTDAY gle 4%
11.4% (0)&x] 11,8%)°1* BTDA 1,0 moleoA]
6.41% ()8 6.51%)E FAhdl= Ao g Ho} o]
229 # dX3IY o)A 2 NE GFAEY §
& ElsA

durd 43

MPDu} PPD¢} BTDA/TPC2] EH]"E copolymer
o] gura AL Table 1o FAlEo} 9129, inhe-
rent viscosity®l] A1+ BTDA7} §1&= homopolymer 2]
AL £e 7t Jehlin BTDAS %] 718 5
o] 9oz HYx Rl & BAF1 gk

4y
Hr
offt

ut-g-o] gojuhEt) o] o] v =3} (imidation) ol
Roz #Aoren, 365CH 2] FEVES
fEHo) 2 (Te 2 AZE 1, 2nd RundlAE o
vjegte] ggo ti AeE LA FINE
S oo, oldF dF AsE Bolx FFH
DSC thermogram-& MPD : BTDA : TPC2] &H]7}
1:0.6:0.42 790} thsle] Fig. 1o EAISFH .
PPD9] 79 F@ug2 A9 dojuix] a1 glrh

o oo
o

MPD Series

PPD Series

Composition(MPD or
PPD-BTDA/TPC)* 10 08 06 04

1-0.1/ 1-0.2/ 1-04/ 1-0.6/ 1-0.8/ 1-1.0/ 1-0.0/ 1-0.3/ 1-0.5/ 1-0.6/ 1-0.8/ 1-1.0/
02 00 10 07 05 04 02 00

Inherent viscosity(dl/gf 103 038 021

018 014 012 200 048 023 025 014 015

1st Run Ti(¢)?

2268 2272 2235 1857
(139) (186) (224) (30.9)

2406 2179 2005 2085 177.8
(3.58) (8.04) (14.5) (22.5) (26.6)

Thermal  Tg(t)

properties

364.3 3668 374.1 3729 3629 3979 3242 4097
(0.07) (0.22) (1.24) (291) (5.22) (0.08) (0.75) (0.04)

3785 365.2
(3.37) (7.73)

2nd RunTg(C)*
(0.74) (0.58) (1.28) (2.1)

4165 4244 4269 4146 none none nome none none none none none

Td(C)® 550 580 600

600 600 600 600

560 580 600 640 620

( ) : Endotherm(cal/g) by DSC.

1: Mole ratio of MPD(or PPD) : BTDA : TPC in copolymerization.

2 : Inherent viscosity measured in 97% HzSO..

3 - Imidation occuring temperature(endotherm peak) in 1st Run by DSC.

+: Endotherm peak temperature to be thought Tg in 1lst Run or 2nd Run by DSC.

5 : Maximum temperature of the decomposition ratio by TGA.
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Fig. 1. Typical DSC thermogram of MPD series.
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Fig. 2. TGA thermograms of the copolyamides(PPD

series). Heating rate : 20C/min: (— ——) PPD-

TPC, ( -)1-0.3/0.7, (— — —) 1-0.5/0.5, ( ——)

1-0.6/0.4, (———)1-0.8/0.2, ( ) PPD-BTDA.
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Fig. 3. Heat of imidation by DSC v.s. the composition
of copolyamides(MPD series).
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Fig. 5. LR. spectrum of PPD-BTDA/TPC(1-0.8/0.2)

before and after aging. . (— — —) before aging,

( ) after aging.
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Fig. 6. Dependence of viscosity on shear rate for the
copolyamide solutions(MPD series) in ratio of BTDA
/TPC : (@) 1.0/0.0, () 0.8/0.2, (O) 0.6/04, (V)
0.0/1.0, (+) 0.2/0.8, (A) 0.4/0.6. Temp. : 25T, dia-
meter of capillary : 0.03inch, length of capillary : 1.0
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