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Synthesis and Characterization of Semi-aromatic Polyamide
Incorporating Phosphine Oxide Groups
YIN Hua, CHEN Xiaoting, XIN Jinfei, CAI Honggiang

(College of Material Science and Chemical Engineering, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: A novel phosphorus-contained semi-aromatic polyamide was prepared from bis (3-aminophenyl) pheny phos-
phine oxide (BAPPO) and hexanedioic acid by Yamazaki phosphorylation method. The main factors, such as reaction tem-
perature, monomer concentration, solvent and reaction time were investigated. The inherent viscosity of the polymer was
0.47 dL/g. The structure of the polymer was characterized by FTIR and 'H NMR. The results of DSC and TGA showed the
polymer exhibited high glass transition temperature and good thermal stability (7, = 206 'C, Ts. = 388.1 ‘C). The limited

oxygen index of the thin film sample was 43%, which indicated that the polymer has excellent flame retardancy.
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Fig. 1 Synthesis of semi-aromatic polyamide PA6I
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Fig. 2 Effect of reaction temperature on the intrinsic
viscosities of PA6I
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Fig. 3 Effect of concentration on the intrinsic viscosities
of PA6I
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Fig. 5 Effect of reaction time on the intrinsic viscosities of
PAG6I
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Fig. 6 FTIR spectrum of PA6I

Hi [ 6 T 76 3 256 cm ™' BT B N—H (i
AiPRENIE, 1663 cm ' B C=0 MI{P45 IR,
1552 cm™ HEL CNH 1 25 R shig, 76 1176 cm™
HEL P=0 W4EIE, 3057 cm™ H2EIF C—H fif
FEPREIIE. 2929 cm™ F12 854 cm ™! AR5 —CH, — (1)
TS %o AR R R Ao 45 i s W 00, I B A T R R
a9

PA6I 1) "HNMR EEINE 7 iR, £ 1 52
Xif I B A2 RS R T AR BB 258, 7= 5
TR ZERARAT , A2 T S it 05 i SR L.

12 1

> 1 67
2
34
1 —h
S 6 4 2 0
5

E 7 PA6IA) HNMRiLE
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Tab.1 Chemical shift and integral value of the peak area
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