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DMAc ( 200 ~ 800 nm) ;
Perkin¥lmer SP One AG2000 A
(KBr ); Vario EL II1 (50 mm x5 mm x 0. 05 mm
; ) Perkin¥Imer 50 mm/min) ; 7C36
Pyris 1 ( 20 C/ ( );
min 50 ~350 C N, ); LKI4 (100 Hz).
Perkin-Elmer TGA 7 ( (0.5 g+ dL™" DMAc
10 C /min 50 ~800 C N, ) X- (30 £0.1)C) 1. = In(e/ty) /e (AL« g7")
D/MAXAHII B X- 10% DMAc
(Cu 30 kV 0° ~40°) ; 60 ~70 C 2h
UV-Vis 2201 100 C 12 h.
TPP/ Py
m HJV‘@’NH + n TMPBAPP + (mtn) HO, CO— OCO H —m
@ NMP/CaCl,
ol i 0 0
Jr—@—“—@@ﬂ AH-OH-O,
O . Q
CF,
m /n = 100/0, 80/20, 60/40, 50/30, 40/60, 30/70, 20/80, /100,
Scheme 1 4
1.2 TPP. Py CaCl,
4d( m/n =50/50) 1
PPD (1) 3.0 h
1.755 6 g(3. 2 mmol). TMPBAPP (2) 1.755 6 ¢ TMPBAPP
(3.2 mmol) . BCPPO(3)1.306 8 g(3.2 mmol) .
1.0 g N- 8 mL. NMP
(TPP)2.0 ml, (Py)2 ml
100°C  3.5h . -
500 ml. I ( 1) 0.78 ~0.98 dL * g~' TMPBAPP
DMAc . TMPBAPP
PPD.BCPPO
Scheme 1.
1 IR
2 3340 em ™! N—H
1 660 cm™' .
1200 1137 em™ P=0
2.1
C—F
Yamazaki "

PPD  TMPBAPP NMP
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|
4 Minn ! -1
(m/n) " NMP/mL  NMP/mL  (dL-g"')" /% /em
4a(100/0) 7 0.5 0.78 98 3 342(N—H) 1 665(C=0) 1 170(P =0)
3338(N—H) 1663(C=0) 1 195
4b(80/20) 7 0.5 0.82 98 (P=0) 1 139(C—F)
3 344(N—H) 1663(C=0) 1 198
4¢(60/40) 7 1.0 0.85 96 (P=0) 1 36(CotY
3342(N—H) 1665(C—=0) 1 198
4d(50/50) 7 1.0 0.90 98 (P=0) 1 137(C—F)
3 340(N—H) 1 662(C=0) 1 195
4e(40/60) 7 1.0 0.93 9 (P—=0) 1 138(C—T)
3 340(N—H) 1 660(C=0) 1 198
4£(20/80) 7 1.5 0.95 97 (P=0) 1 140(C—F)
3 344(N—H) 1657(C=0) 1 200
4g(0/100) 7 1.5 0.98 97 (P=0) 1 [37(Cty
a: 3.0 h;b:m/n PPD  TMPBAPP 1€
2.2 4=
2 2 T
T, 252~290 C 5%
435 ~500 °C 800 C 30% ~58% A A
78 ~86 MPa 2.2 ~2.6 GPa
TMPBAPP T, 9% ~13%
2
4 b : Tensile modulus/  Tensile strength/ Elongation at break /
(m/n) * T,J°C T/IC RS 1% GPa MPa %
4a(100/0) 252 435 30 2.2 78 9
4b(80/20) 258 460 52 2.4 80 9
4¢(60/40) 262 472 56 2.6 86 11
4d(50/50) 270 482 55 2.5 85 13
4¢(40/60) 278 488 57 2.5 85 11
4£(20/80) 282 493 57 2.4 84 10
4g(0/100) 290 500 58 2.5 85 10
a:m/n PPD TMPBAPP :b: 5% jel 800 C
2.3 >
0.01 g 1 ml, 4-
3 3
DMAc.DMF  NMP ;
TMPBAPP 3 v
3 a
(m/n) ﬂ NMP DMF DMAc  DMSO m-Cresol Py THF CHCL, MeOH Me,CO
4a(100/0) + + + + + - - - - -
4b(80/20) + + + + + - - — - —
4¢(60/40) + + + + + + - - - -
4d(50/50) + + + + + + + - - -
4e(40/60) + + + + + + + - - -
4£(20/80) + + + + + + + - - -
4g(0/100) + + + + + + + — — —
ar+: - sNMP:N- 2— DMF:N N- DMAc:N N- DMSO:
m—Cresol Py: THF: ;him/n PPD  TMPBAPP
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The Synthesis and Properties for New Fluorinated Copolyamides
Containing Phosphine Oxide and Pyridine Moieties

LI Xiao JIANG Jian-wen” SUN Rui LIU Xiao-ing SHENG Shou-+i
(College of Chemistry and Chemical Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: A new class of fluorinated aromatic copolyamides containing phosphine oxide and pyridine moieties was
prepared from p-phenylenediamine (PPD) 4—(4-rifluoromethylphenyl) 2 6-bis (4-aminophenyl) pyridine ( TMP-
BAPP) and bis (4-carboxyphenyl) phenylphosphine oxide using Yamazaki method via direct polycondensation. The
structure and properties of the resulting polymers were studied by FTIR DSC and WAXD techniques etc. These ob—
tained polyamides with amorphous structures had high molecular weight with the inherent viscosity of 0. 78 ~

0.98 dL » g~ glass transition temperature of 252 ~290 °C and 5% mass loss temperature of 435 ~500 °C and
char yield of 30% ~58% at 800 “C under N,. The polymers could dissolve easily in NMP DMF and m-cresol.

Transparent flexible and tough film of the polymer cast from DMAc solution exhibited tensile strength in the range
of 78 ~86 MPa elongation at break in the range of 9% ~13% tensile modulus in the range of 2.2 ~2.6 GPa. The
new polyamides had high transparency with an ultraviolet-visible absorption cut-off wavelength of 340 ~376 nm and
their electrical properties such as the volume resistivity of 8.45 x 10" ~8.78 x10°Q * em surface resistivity of
9.52 x10" ~9.82 x 10" Q) and dielectric constant of 3.46 ~3.60(100 Hz)indicated their excelllent electrical re—
sistance property.

Key words:fluorinated copolyamide ; phosphine oxide ; pyridine ; synthesis ; properties



