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Abstract: New polyamides, poly(p-phenylene p-phenylenediacrylamide) (p-PPDA), poly(m-
phenylene p-phenylenediacrylamide) (m-PPDA), poly(hexamethylene p-phenylenediacryl-
amide) (HPDA) and poly(octamethylene p-phenylenediacrylamide) (OPDA), were synthesized
from p-phenylene diacryloylchloride and several diamines by both solution and intertacial
polycondensation. In the cases of HPDA and OPDA including aliphatic chains, the degree ot
polymerization was not affected by the polymerization method or by the polymerization conditions.
However, in the cases of p-PPDA and m-PPDA, the degree of polymerization was greatly aftected by
both the method and the conditions. Investigation of X-ray diffraction pattern exhibited that the ma-
jor diffraction angles of P-PPDA were similar to those of poly(p-phenylene terephthalamide). Accor-
ding to thermogravimetric analysis, the decomposition of HPDA and OPDA was initiated 1 the
vicinity of 300°C, but p-PPDA and m-PPDA showed good thermal stability with initial decomposi-
tion temperature of above 400°C.

/2R AAE A, AdED 9
Aoz A el (p- s el g Zekobol =) o}
Kl o

g« a4, =3 oMol vkl e ARolcht =
FE 52 4ol 4522 WANE Y 2 o) AFAEL Mg wakE Felotv=g
2 50 24y nEARA ] 2olm gonl? A Z3s] 95t L FabHe] wbaEE Rl A
=3 )y TEE 2 Yol Zeloblst o] A E AU MR ol B Flol
SupA ol g gol o2 Ye] whabste] 23 AGlra- R AFAZ I MRE FAM] TEE RE E
high strength-high modulus) A§%& 2% 49l  goln|o g FAshs T A76TZ g8 gr}
B EAS 2T dgel A duA dnd. 2eiy & Afdde ARE o]dsal TRES
o] Ao miAE A4S AT F A E 24 (EE)-p-slddcotadadrd e
2leke] A & ol oledom =R 2 T =2 4}gdls SAEF U AAEFTES Eo

Z2|0f #1109 A1 735 19864 124 721



e
o p-sldalc]obel, m-sidacio}al, 1,6-
Aeiobel % 18-S whelohsk 25 Fehed Az

5 uLski 74]
[

3-,] Ea)
B4ol o]

Aok 3 HH

N,N -] vl e obal E of o= (3 4k5} &}
AEoZ AR F AL ) F ol 4
skl A-g-shgiel. sleixl (€43
Aoly 4Az w4sted spastdn,
E 23] 23 2 100T ol 4 4417+ o] 4
ARg3kgiel. p- s Al obul (£ 313D & o ik

rlr

)
N
~
v o

£2 AAY el A48adm, mo s obn
(539, 1,6-dabelobl(£530%) o 1s-
Sabelobal (2871 548 & AdoFell A 2o

%5 35hd Agaoich

p-HIZHCIOIT YL ¥ p-HEACOIIAUZ
dhiE2e|=9| gy
p-HaClolT oM BN FHud

e} 4% 1,4-¢5 16. 7g (50mmol) =}
7.9g (110mmol) 2] o= &4} 13, Iml {180mmol)
o] Eglof & ofbnlzt 0.224g(11mmol) 2| LebF (I
obAlH] o) E & 50ml¢] N,N~¢| Dﬂ%‘i%f’}'ﬂlE(D-
MF) ofl g shal &3 4]1A H&&-g—ﬂoﬂ A

sked 100C ol 4 2 Azt F<k
3 10% °§§} *& -r*@-"” o
# e|sted Y= AAETE °=1

T4 50ml 2| 20% FAkshu
A7l F o3k ste] Fojo} l % € Al A sk
oA g 20% A3 AAl TEAoR Tk
'?451— 34& oAz stn B2 3] AlHske] 2l

TRz deojAl AAEL 8.2¢ (58 175%)

Sl Al

e Y247

H}fw >300T o] 4 Hall= glo =, =
¥-Aof] 2| dhe 2950~3050am ol 4wl A2

Frob 7244k O-H 453

7b Vel o, 1680em il A 7pE- A4k

S| _Q] A

=1
—J:

o] el
o] 2
3 B
H

AE=F

C
e

722

.7‘:!

)
%

['ﬁr

C=0 AFAZTFT, 970cem ol 4
—CH=CH— 9| &7} velytc}
Z2E NMR 2324l ostd 6. 75ppmel] A

Egls

WA A eldrle] ZRE 254, 7.72ppmoll4
AR QA wldsle =RE 2 by

2=, 8.0lppmel[4] wlA ] T2 E 474 10.52ppm
ol 4 7HE-AAke] Z2E 2707F vebite)
r-HJC|ol3E2Y C|E222|=9 &AM
9.7g (50mmol) o] p- sl dic]ola YAz  14.6
ml (20mmol) ¢] E] & W Z 2 ] = & 447+ 5oF 80T

o] A Hb2-&i7] T WA 2ol el o WF R
E—% 7!:!"&%" = 1‘” 7‘] o}-_T’_ LL ° ,_L_X-” 2 ‘:’ Hﬂ;ﬂ
o2 23 HAAsHA 10,58 (5§ 1 82%) o] £

9
& p-sldalricladzd fF2eeE gy},
o] B2 170TC(it. ?: 170~171T ) ol 4 &%

sgdes Ao EFEA(Fig.l)ol 25t
3050cm~"ol 4 WA ] C-H 4225 EF47} et
Lo

, 1770em™ o] 4 AF F 22|22 C=0 4=
AFFT, 970em ' A Egl~ —CH=CH—9] &
7t vhebyket,

Z:® NMR % F4(Fig. 2)ef 95
6.51ppmoi] A = e zle] ZRE 24,
7.52p0pmoll A bR Q1A ZEE 2/07F vhebyk
o= 7.78ppmol A Wi M2 Z2E 47} el

XA ——m

oA

ris
100
80
@
Q
c
J60
=4
€
w
<
-
S 40
<
[
Q
s
a 20
0
4600 3800 3000 2200 1800 1400 1000 800 600 400
Wavenumbers (cm ')
Fig.1. IR spectrum of p-phenylenediacryloyl dichlo-

ride.
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Fig.2. 'H—NMR spectrum of p-phenylenediacryloyl

dichloride.
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Fig.3. IR spectra of polyamides.
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Polyamides C (%) i (%) N (%)
cal’d found cal'd found cal'd found
p-PPDA 74. 47 74.23 4.86 5.32 9.64 9.48
m-PPDA 74, 47 74.65 4.86 512 9.64 9.52
HPDA 72.45 72.11 7.43 7.86 9.39 9.12
OPDA 73.62 73. 38 7.97 8.21 8.58 8.42
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