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DSC # 3X % Al PerkinN-Elmer 2 7R 3 # & #4
ASHFET, ABEEN 10 K/min F4 T 8
y

TGA #iA % Ff H & & # DT-30B R4+ b
WE, BAFET, FHRBEE A 10 K/min £ 4T 8
i

FRtE RSB [ p ] WL, FRER 0.125 g B0, O
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DA S mmol TPC, iE 34 I i H 3k BE | B R W
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EZRAFEEEAS YR LA, F a8
HE AR R, KR E R K HE
R CAT"RR, BRI H)E , EREDME
Bk BRR, R 0.5 h B2 L BB B
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HM8h, I20CEETHR 4L BIKEHREY
348 g A= M H,BE T R BB
BRI, REYHESTHBEFEVUTHARA S
M kg BER G . B4 PA N8 R B SR K
10 mol% DHPZ-DA.10 mol% MDA. 80 mol% PPD
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Scheme 1 The synthesis route of polyamides

2 &HRE5HE

2.1 BEVMMNEH

FXHFRBERFEE RIBATE
SFTRERSBHEMIE, Kl 9]7E 1.24 ~2.324d1/g
ZH, f BT TRIP.

" B 1 5% T DHPZ-DA MDA #£ _Rih i &
B3 R AR EONE W . 2 DHPZ-DA § B~
mEt, BAYE [ ]B MDA FI BB AR &
H1E; X DHPZ-DA S BN 2090 , ARV B EY
PIHBR TR RZIREY (9], Hh
MDAES B A 30%N , BEEGPHMN [ 1] X B & AHE
2.2dUg ERFEREZRP, —BAIE=Z.8NH

Table 1 The preparation of polyamides

Polyamide " Colour Yield (%) [#] (dlig)
PA 118 Pale yellow 9 2.32
PA 127 Pale yellow 98 1.54
PA 136 Pale yeliow 98 1.46
PA 145 Pale yeliow 97 1.27
PA 217 Pale yellow 98 1.86
PA 226 Pale yellow 98 1.92
PA 235 Pale yellow 95 2.31
PA 244 Whilte 97 1.76
PA 316 Pale yellow 98 1.79
PA 325 Pale yellow 9 1.85
PA 334 Whilte 97 1.54
PA 343 Whilte 98 1.24

" The number in PA represents the molar ratio of DHPZ-DA: MDA : PPD
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Fig.1 'The effect of the proportions of DHPZ-DA and MDA on [ 7] of

polyamides
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Fig.2 The FT-IR spectrum of PA 325,PA 334 and PA 343
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Fig.3 The 'H-NMR spectrum of PA 316

2.4 BEWHRBEREEE

2 B LAE & A 2 SN 45 i 3 05 Bk
AN TFEARTFHRENEBREEREIEEY
& HES _RAAEHEM_KIBNEN, RS
WEES ISR T — IR R #4757 1, X DHPZ-DA +
MDA B S BB 60% B Bl B M T NMP ;X
DHPZ-DA + MDA BB B 70% W EHE T &
W DMAc .DMF e FAE R &+, (HR AR
FEEHEBNRBREER, WAF. FEE.
PPTA REES THRAMETIER G &4, 8 ke
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B ESYRAABRFMAE €4, LE PA
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Table 2 The solubility of polyamides in different solvents

Solvent PA 118 PA 127 PA 136 PA 145 PA 154 PA 217 PA 226 PA 235 PA 244 PA 253 PA 316 PA 325 PA 334 PA 343 PA 352

1 Akutsu F,Inoki M, Sunouchi K. Polymer, 1998,39:1637 ~ 1641

2 Cagsidy P E. Thermally Stable Polymers,Synthesis and Properties. New York: Marcel Dekker, 198). 67 ~ 90

w

F Tl HAR#L),1997.19 ~ 38
Yang C P,Lin J H. Polymer,1995,36:2607 ~ 2614

O W W v th R

Shimada K,Mera H, Sasaki N, US patent, 4355151.1982-10-19
Shan Guorong( BLE %), Pan Zhichun{ 8 77 ) , Liu Deshan{ XU #il1) . Jownal of Tsinghua University(# #EJCH# 4] ) ,1998,38(6) :31 ~ 33
Liu Y J,Jian X G,Liu S J.Journal of Applied Polymer Sci, 2001,82:823 - 826

Liao G X,Jian X G,Guo X Y, Wang J Y. Chinese Chemical Letters 2002, 13(7) :607 ~ 608
Jian Xigao( 4B ), Chen Ping{ ¥ ), Liac Gongxiong( BTN #E ) , Zhu Xiuling{ £ % ¥ ), Zhang Shouhai{ K <F ¥ ) , Wang Jinyan( £ H) . Aaa

" NMP/2% CaCl, + — + - + 4+ + o+ + + - + + + + + + + o+ + + + + + + + +
NMP/1%LC1  + - + - + 4+ + o+ + + - + 4+ + + +4+ + 4+ + + + + + + + +
NMP - - + - + - + - + + - + - + - + 4+ + + + - + - + 4+ + 4+ + +
Cone. H;80, + + + + 4+ + o+ + + ++ + + + + + + + + + + + + + + +
DMF o + 4+
DMAc S T
Toluene - - --  -- - - -- - - - == == == m= == == - - - -
CH, C1 T T e
+ + :Soluble at room temperature; + — : Partially soluble ; — — : Not soluble
a Table 3 Thermal behavior data of polyamides
4.0k G]asstr;(:)asiilj%n
w; Onset: 301, T59 (C T (T
g Mid: 301.9°C Polymer 2 (T) (T
EE\ End: 302.6°C PA 127 452 318
i:rg\ )_._/ PA 136 438 31
g Tt . PA 145 470 301
g ( . PA 325 477 318
T
"L . ) | . | . N Tsq: 5% weight loss temperature in nitrogen
100 150 200 250 300 350 400
Temperature (C) M) i HE BB AT W, B R E B DY 100
800 mm/min, FF 1§ BAEF T £ 4.
= —_
% 600 2 Table 4 Tensile property of polyamide films
E 400 é Polvmor Tensile Elongation Tensile
E E‘ v strength (MPa) &t Bresk (%)  modulus (GPa)
K 200 £ PA 154 68 4.9 1.7
e PA 334 72 8.1 1.9
200 300 400 500 600 700 800 PA 253 &4 5.3 1.8
Temperature {C) PA 343 67 6.7 2.0
PA 352 71 6.0 2.1
Fig.4 The DSC (a) and the TGA (b} curves of the PA 145
HEATR, REYRDMERENR 64~ 72
2.6 BEWRIBIMEE
MPa, i KR 4.9% ~8.1% L MERN
£ 60~ S0THBE LB b WERTHAD o
- N ) R, AT YE N TR B IR AR E PR .
100C TR 12h B8, BB 0.015 ~ 0.035 mm Z
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SYNTHESIS AND PROPERTIES OF TETRAPOLYAMIDES CONTAINING
4,4’-METHYLENEDIANILINE MOIETY

YU Yan'?, LIU Pengtao' , JIAN Xigac' , ZHANG Yuanhong' , HONG Dingyi’ , LI Yang'
(* Department of Polymer Science & Materials, Dalian University of Technology , Dalian  116012)
(* Liaodong Uriversity, Dandong  118003)
(* SINOPEC Corp. Science & Technology Development Department , Begiing  100029)
(* Research Institute of Beifing Yanshan Petrochemical Co ., Lid, Bejing 102500)

Abstract A series of tetrapolyamides were synthesized by low temperature solution polycondensaiion of
terephthaloyl dichloride with 1, 2-dihydro-2-(4-aminophenyl)-4-[ 4-(4-aminophenonxyl ) phenyl ] -phthalazin-1-one
( DHPZ-DA) ,4,4'- methylenedianiline (MDA) and p-phenylene diamine (PPD} . The synthesized polyamides were
characterized by FTIR and 'H-NMR. The polymers exhibited inherent viscosities of 1.24 ~2.32 dL/g and some were
soluble in several organic solvents such as N-methyl pyrmolidone, N, N-dimethylacetamide and N, N-
dimethylformamide, when the three kinds of diamines were in proper ratios. These polymers had glass transition
temperatures above 301°C and 5% weight loss above 438°C in nitrogen . Some polyamide films were prepared from
their NMP solutions and had tensile strength of 64 ~ 72 MPa, elongation at break of 4.9% ~ 8.1% and tensile
modulus of 1.7 ~2.1GPa. The results showed that these polyamides showed the combination of excélient thermal
properties , solubility and mechanical properties.

Key words Aromatic polyamide, Phthalazinone, 4,4'-Methylenedianiline, Solubility, Thermal property



