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Scheme 1 Synthesis of polyarylates PPAR

1 DHPZ-DA
1.2 x10* ~1.7 x 10*
DHPZ-DA  DAPE
; 1.93 ~2.91 2.2
DHPZ-DA FTIR 'HNMR



188 2011
Table 1 Molecular weight of PPARs and analysis of ' HINMR

DHPZ-DA DHPZ-DA content from Yield

Polymer M, x107% M x10"* M,IM°
content” (mol% ) "H-NMR" (mol% ) (%)
PPAR-O 0 0 1.7 3.3 1.93 98.1
PPAR-20 20 21.7 1.5 3.1 1.99 98.3
PPAR-40 40 41.0 1.2 2.2 2.51 98.5
PPAR-60 60 61.8 1.2 3.2 2.61 98.3
PPAR-80 80 79.5 1.4 3.6 2.63 99.0
PPARH00 100 100 1.6 4.6 2.91 98.7

* Feed molar ratio of DHPZ-DA relative to the total diacids;" Calculated DHPZ-DA content by' HNMR data;° M, M, and M /M, values

were determined by GPC in CHCI; with PS as a standard
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Fig. 1 FTIR spectra of PPARs
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Table 2 Thermal properties of PPARs

Polymer  T,(C) T,(C)* T, (C)" T, (C) € (%)"

PPAR-O 154 407 490 517 32
PPAR=20 192 421 467 488 35
PPAR-40 206 429 469 486 41
PPAR-60 213 403 462 480 43
PPAR-80 217 413 467 482 45
PPARH00 229 416 468 483 48

“Temperature for 1% weight loss tested by TGA in nitrogen 20 K/
min; "Temperature for 10% weight loss tested by TGA in nitrogen 20
K/min; “Temperature for the maximum tested by DTG in nitrogen 20
K/min; “Calculated as the percentage of solid residue after heating

from 100°C to 800°C in nitrogen 20 K/min
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Table 3  Solubility of PPARs" Table 4 The mechanical properties of PPARs
Polymer ~NMP CH;Cl DMAc THF FEthanol DMSO Py Polymer Elongation at Tensile Tensile
PPARS N N N N — — N break (%) strength (MPa) modulus (GPa)
PPAR=20 . . . . o o . PPAR-0 15 61 0.93
PPAR40 N N N . - - N PPAR=20 16 68 1.07
PPARGD 4 . . L, PPAR-40 15 80 1.30
PPARSO . . . . o - . PPAR-60 18 72 1.17
PPAR-80 17 78 1.22
PPARA00  + ’ : : — ¢ PPAR 00 13 72 .38
* + Soluble in room temperature (25°C); — Insoluble in room
temperature (25C) ) 41— (DHPZ-DA) 4 4'—
2 2~ (4- )
2.5 Higashi 4-
4. 1.2 x10* ~1.7 x 10* 1.93
61 ~80 MPa ~2.91. .
14% ~18% 0.93 ~1.38 GPa
T;:
3 T, 4-
4— 44 ) 2 (4= .
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SYNTHESIS AND PROPERTIES OF POLYARYLATES CONTAINING
4 PHENYLPHTHALAZINONE MOIETY

LIU Cheng' ** CHU Chunbo' WANG Jinyan' >* ZHANG Shouhai' > JIAN Xigao' >’

(' Institute of Polymer Science and Materials Dalian University of Technology
? Liaoning Province Key Laboratory of Polymer Science and Engineering

* Liaoning Province Engineering Center of High Performance Resins Dalian 116012)

Abstract A series of poly(4-phenylphthalazinone arylate) s ( PPARs) were prepared from 4- 4-(4-
carboxyphenoxyl) phenyl 2-(4-carboxyphenyl) phthalazind-one ( DHPZ-DA) and 4 4'-dicarboxydiphenyl
ether (DAPE) with 4 4’Hsopropylidendiphenol by solution polycondensation in pyridine at 120°C. These
polyarylates have number-average molecular weights of 1.2 x 10* ~ 1.7 x 10" and relatively narrow molecular
weight distribution in the range of 1. 93 ~2. 91. The structures of the obtained polyarylates were confirmed by
FTIR and' H-NMR. These polyarylates showed high glass transition temperatures (T,) which can be 229°C.
The 1% weight loss temperatures of the polyarylates measured by themogravimetric analysis were above 400°C
in nitrogen The 10% weight loss temperatures of the polymers were in the range of 462 ~490°C in nitrogen
the weight loss peak temperature were in the range of 480 ~ 517°C in nitrogen. These polyarylates are
amorphous and most of them exhibited excellent solubility in a variety of polar aprotic solvents such as
pyridine ( Py) N-methyl2-pyrrolidinone ( NMP ) tetrahydrofuran ( THF) chloroform and N N-
dimethylformamide ( DMF). The polyarylates can form transparent strong and flexible films with tensile
strength in the range of 61 ~80 MPa Young’ s moduli in the range of 0.93 ~ 1.38 GPa and elongation at
break in the range of 13% ~18%.

Keywords 4-Phenylphthalazinone Polyarylates Solubility Thermal stability



