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LR AT TR AW BETROAETEREST S
A4 - —HE_KPR 4,4-ZERE_XBR
HEEAAT LR ERFEA IR =%

(TPP), N-F Ll % 5 MA (NMP) , ML BE (PY) B E 7
IS F I PR TE & R CaCl, M A 4, RO RE
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1.2 8RA#*E

1.2.1 HERIEMSE  EREAUUESE . E
WAEE BT SKENAEEEN=ORK
i A DHPZ 2.4 g(0.01 mol) , KK BB 3.8 ¢,
H/in A 20 mL DMAc #1 70 mL B9 X AR SHEP
TEHHRBKRAK 6 hZH, UFEEREKTE S, BEK
HAERE, DA T ¥ER 2.8 g(0.02 mo) , BHEB
EISOCEFEMN 14 h. B8 BHENESYH
AFERE 110100 L XAMZMBESHES . H
BB o Bk T4, LI 2B . DMF = 4:3
RMEERERAI4 KOGEHBLEY . np
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* 2001-05-13 46,2001 05-16 B EF A ABSFELSHMTE (E£ 5 59473019) ;= HHRBR R A



164 B F % W 2002 £
1.2.2 HER_EBHER B 7.5mmi 5 F 1.3 fEaedE
SO, IMAZE/K(:DIRSH® 78 mL, 58 1.3.1 I4hAeisE 1E Nicolet-20DXB BI £T #h 5%

{£48 8.4 g(150 mmol) , N ¥4 0] Fi 48 h, LK WA K
FHABIER . FIERN BHAASSALF
SUBMNBBKERPPMEpH=2, JHETH
TERPIR mp 334C, FE2.1% . Rmm(2)X.

1.2.3 EFEBEN SR ERA HLWBEH: | Il
WMEES BETHZORKP, ERSEPT,
AR BB 3,125 mmol, 1K 3,125
mmol, T 7K F AL ¥ 1.2 g, W BERR = X A5 (TPP)
2 ml, MEBE (PY) 3 mL, V-BF 25-2-Aik BE 2 B9 ( NMP)
8L, FRASBEP T T I0CKR¥ 3h 5. BFILE
R R AITRE G BARBOAERESRY.
EARMAM3).

#HN—Ar—NH,

AL F LR H KBr [E B B #i .

1.3.2 BREdLiR 7E Jelo FX-90Q % % 1 4t iR
Xk, LA DMSOd, %R, TMS 7 4R 5E -

1.3.3 DSC Z#f 7E Seiko 220C DSC % I, &
SWEE T, FHREE R 10 K/min FETHE.
1.3.4 TGABIZE £ B & 5 1 DT-30B 4+ 47
S EWE, BAHFET, ABREEHN 10 K/min 5
T RE .

1.3.5 B, FRERO0.125 g,
AR 25 mLO.5%NMPIE# 25C + 0.5 C L K
T+ I

1.3.6  Hir {8 ¥ 68 ¥ i H 6.3 mmx6 cmx
0.025 mm A9 BRTE H A< & 3 AG-2000 B T g W
Fitged E Wl $P A 100 mm/min.

1.3.7 @R FEELZY 0.025 mm MR
#E 7036 7 107 Q MR 1077 A fleh HEL {3k

2 HREITR

2.1 BE&MEN

fFT S JE A B AT S R AL LTS
REEEIRWSHI TR LP AE 1L IR AL
EH, TBEE 228 cn ' B SR FAHREEE,
EREREFE . M M IR g4, AR HR
BEZEEEL, XA BCTEKEN M,
Bf £ 3420 ~ 3440 e b I A FEE KRG, B R
BEH R AT % U B 1685 F1 1663 em ' 45 3 59 0% i
g RHAEBRETFE MAFFRARFLC—N—K
7E 1600 cm ™' Fff 3 A 4 % 3R P IR 0K . 1250 cm '
MR Wi i 2 —O— (¥ 4 1E "R W, B U8 B I F0 —
MUEHMSHENE BN ZEBIERXRAET
RHEMER. AR MEhEERaHEHEK
HZ B S5t — M- meEmTESnEE E
FHRA. ZHEM RN IRELE 1.

Table 1 Characterization data of dinitrile and diacid

FT-IR 'H-NMR
(em™") (5,90 MHz)
Dinitrite ~ 2231{m, —CN) 6.98 - 7.30({m, 4k, Ar—H)
1663(s, C—0) 7.50 ~ 8.15(m, 12H, Ar—H)
1596{m, C—N) 8.38~8.53(m,1H, Ar—1})
1500{m, C=C)

1250{m, C—0—C)
3420{m,—COGH)
1663(s, C—0)
1596(m. C="N)
1500{m. C=C)
1250{m.C—0—C)

Diacid 6.85~8.15(m,15H. Ar—H}

8.40 ~ B8.60(m,1H, Ar—H)
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Fig. 1 FI-IR spectra of dinitrile (a) and diacid (b)
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AXBEHEREL, B Yamazaki B8
RAERE RNBH TR TRAOFRIHELEER
bl

GERENRMEF T ™R, FEAEEKE
A& T AT Hr e RE™gRA, AE
RHERAGRM ST RS REFEMLIER . ]
P ENEMEKAETRARBRENRESE.
BXABRBEMNSREIETITX 2.

Table 2 Preparation of polyamides

Initial amount Additional amount  Yield

of NMP{mL) of NMP(ul) (%) TO/®
PAs 4 4 % 1.5
PAb 4 3 9 1.17
PAc 4 3 99 1.29
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—ERMNBERERSRRLHARRTHE ANNE
AT Ve EATREKERRSGENES.
2.3 BEYNEN

SRS MESTISERIE, AAAEE
HEARKTEITEIP.

MFE3 R IRBEFEATLUEL, ~3320cm™ ' BB
e N—H & {45 I sh R dc g, ~ 1660 o' -8R
RSP S IR B o, 3 IR i P B oRee, )
FRBHE L, ~ 690 cm '3H O IHE Sy N—H B A S
e R A R R S A e,
SR EBHPE S & AN E Z W 5t
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Table 3 Characterization data of polyamides

FT-IR '"H-NMR
(em™") {8,90 MHz)

PAa 3320{m.N—H) 7.18 ~ 8.53(m,64H, Ar—H}
1665{s, C—0) 10.00(s,1H, N-—H)
1595(m, C—N) 10.15(s,2H, N—H)
1245(m,C—0—C) 10.25(s.1H,N—H)
694(w,N—H)

PAb 3320(m,N—H) 3.89(s,2H,—CH,—)
1660(s, C—=0) 7.26 - 8.47(m,24H, A—H)
1959(m, C—N} 9.90(s, 1H,N—H)
1235(m,C—0—C) 10.02(s. 1H, N—H)
964w, N—H)

PAc 3320{m,N—H) 6.92~7.88(m,23H, Ar—H)
1663(s, C—0 } 8.40~8.60{m,1H, Ar—H)
1602(m, C—N) 10.00(s,1H, N—H)
1245(m,C—0—C) 16.14(s, 1IH,N—H)
695(w,N—H)

2.4 EBEYHIWRERE

WMEASRBOFEY _AAENMSHESR
B934T T DSC #1 TGA Bk, EREXIEF) T &
A

Table 4 Thermal behavior data of polymers

PAs PAb PAc
T, () 318 296 291
T.(C} 452 45 459

2.5 REPVOHBIGE
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FIAT _E&EZEMy FHER SN, T MFECAHL, BESYRAREMNAFEE,F
REFHER ERTHFHEEREE BNT HEASFHEIHE, S XRBRENELRRKE
BT X SR AR RN A Table 6 Tensle property of polyamide flms
ﬁﬁiﬁ*%z_\‘féﬂ:qﬂ i\%aﬁ%i’éﬁjﬁ ,ﬂ_ﬁﬁ Strength at break  Elongation at break Initial modulus
ST BT T A (MPa) (%) (GPa)
: PAa 72 11.7 0.86
Table 5 Solubility of polyamides in differenet solvents at room PAb 86 8.6 1.02
temperature PAc 78 13.2 1.00
ol PAs Pab Puc USRS T HE R B R e
DMAC : . ; e 34 T T O R B A A
o X : - 2.7 REWMHEARIERE
Cﬂm-cmz) + + + OB 2.6 W0 H e g4 6B
Pyridine. . X : R, AR TR 7.
'I;::::: : : : Table 7 Electrical property of polyamides
Chloroform - - - Surface resistance Bulk resistant
%:E::;T : : : coefficient{{1) coefficient{ {1- cm}
+ ;Soluble; + - ;Partially soluble; - :Insoluble PAa 2.1x10" 2.6x10°
N PAb 2.9 x 10 4.8 x10"
2.6 REWAhiiEsE PAc 1.9 % 10° 1.9 % 10"
BAWIED 10 wi% DMAc 718 2 % i 5L,
2 IETE 60 ~ SOCBBAR 4t 3 h, B H =448 f# 7 AR, RAHIHRE S E AR
100°CTFH 12 h B8 W M mET M, BRRKHOMBRYE 10 ~ 1072 [, RA RY
BB FH 6. F FL 2 5 PERE
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SYNTHESIS AND PROPERTIES OF NOVEL SOLUBLE
HETEROCYCLIC POLYAMIDES

WANG Ruiling, JIAN Xigao, ZHU Xiuling, ZHANG Shouhai
( Departmens of Polymer Material, Dalian University of Technology , Dalisn  116012)

Abstract 1, 2-Dihydro-2 { 4-carboxylphenyl ) -4- [ 4-( 4-carboxylphenonxyl ) phenyl ]-phthalazin-1-one, a novel diacid
monomer containing the phthalazinone moiety were synthesized based on the novel bisphenol 4- (4-hydroxyphenyl )-2,3-
phthalazionone-1{ DHPZ) synthesized by our research group.The novel diacid was used to synthesize polyamides with
different aromatic diamines using Yamazaki method . The structure of monomers and polymers was studied through FT-
IR, H-NMR,, the results showed that the stmictures of the monomers and polymers were in accordance with our design.
The polymers have inherent viscosity of 1.17 ~1.50 dL/g(25%C,0.5% in NMP) and are soluble in polar aprotic
solvents such as DMAc,NMP etc .The T s of the polyamides were all above 280°C . The aromatic polyamide films had
tensile strength of 72 ~ 87 MPa, elongation at break of 8% ~ 13% and tensile modulus of 0.8 ~ 1.0 GPa.The order of
the coefficient of electrical resistance is 10" ~ 10" . The result showed that the polyamides have the combination of
excelllent thermal property, solubility ,mechanical property and electrical resistance property.
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