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Abstract : The polyamides with aromatic rings in the main chain were synthesized by the so-
lution polymerization of 4,4’ -diphenylmethane diisocyanate and dicarboxylic acid in the pres-
ence of catalyst, 3-methyl-1-phenylphospholene oxide. The thermal properties and the misci-
bility behaviors of these polyamides with Nylon 66 were studied. The polyamides synthesized
with one kind of dicarboxylic acid had typical thermal properties of crystalline polymers,
whereas those synthesized with the mixtures of dicarboxylic acids were not easily crystal-
lized. When the miscibility behaviors of these polyamides with Nylon 66 were compared with
those anticipated by binary interaction model, the reduction in intermolecular hydrogen bond
between constituent polymers through blending could be estimated.
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Table 1. Feed Ratios and Characteristics of Polyamides
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Designation System 1 System 2
H1(6) H1(8) H1(0 H2(6) H2(8) H2(0)

Feed(mole) :
4,4 -Diphenylmethane diisocyanate 1.00 1.00 1.00 1.00 1.00 1.00
Adipic acid — — — 0.20 - -
Pimeric acid — - — 0.20 - -
Suberic acid 1.00 — — 0.20 0.25 —
Azelaic acid - — — 0.20 0.20 0.10
Sebacic acid — 1.00 — 0.20 0.25 0.20
1,10-Decanedicarboxylic acid - — 1.00 — 0.20 0.25
Tridecanedioic acid — — - — 0.10 0.20
1,14-Tetradecanedioic acid — - — — - 0.25
m Value Analyzed

by NMR — — - 6.4 8.7 10.5

by Elemental Analysis — - — 6.8 8.1 12.5
Intrinsic Viscosity(dL/g) 0.32 0.32 0.22 0.74 0.42 0.92
Heat of Fusion(J/g) 14.05 27.55 29.33 — - -
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Fig. 1. IR spectrum of polyamide(H2(6)).
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Fig. 2. NMR spectrum of polyamide(H2 (6)).

W, HE2Y A A28 19 Sgjolu=i 4]
28l 298] Fgjoin|=e vls] W@e ExFAS &
I UAbet, ol 2" 19 Egojm=r}
244 1@Ae7] Y2 3 =5 e &
4F7] 2oz Jag.

4% H2(6)9] A ~HEYD S Fig. 1o o}
EhfiSl=H], 3300 cm™19] N-H 41 ¥]o] =, 3000
em1o] #HgE C-H A% #o] =7, 2800-3000 cm™!
9 = C-H 41= o] 7, 1650 cm™9] carbon-
yl A& o]z g #FE 5 9ok

H2(6)9] TH-NMR A~®IEZE Fig. 20 YR
=4, 9.8ppma)A N-HQ 4 mo]=z, 7.0-
7.5 ppmollA WA 9] 424 Hlo] =, 3.8 ppmoljA] MDI
Z dgair]e] 44 Ho]=, 1.0-2.5 ppmoilA] dicar-
boxylic acid® Wlgzl7]9] 44 Fo)|zE AT 4
Qth5 wIgEE mEle] 44 #lol= 9} dicarboxylic
acidF HEH7| 4 Holze HWAHE vlwsie,
dicarboxylic acid & dlg#l yHETiQlo) Pl

410

I

44 8% =
System 1 p; 2
285
T Hie) 142
Y
270
E H18) 125
®
£
E=
=]
Q
=
w
HI0) 449
N
-
149
! i ]
0 100 200 300

Temperature(°C)

Fig. 3. DSC thermograms obtained on heating for
polyamides of system 1.
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Fig. 4. DSC thermograms obtained on heating for
polyamides of system 2.
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Fig. 5. DSC thermograms obtained on heating for
H1(8)/nylon 66 blends.
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Fig. 6. DSC thermograms obtained on heating for
(8)/nylon 66 blends.
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