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Scheme 1 The synthesis route of PPENKK copolymers
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Table 1  Synthesis and characterization of PPENKK
Polymer composition
Polymer R e Din Al g™ FT-IR cm™!
Pa H H 0.80 2231 =N cyano 1669 C—0 1598 C—N 1245 C—O0—C
Ph CH, H 0.81 2023 —CH; 2231 C=N cyano 1668 C—0 1247 CG—0—C
Pe CH, CH, 1.01 2923 —CH; 2230 C=N cyano 1670 C—0 1246 C—0—C
Pd Ph H 1.15 2231 (=N cyano 1670 ¢—0 1598 C—N 1261 G—0—C
Pe a H 0.51 233 (=N cyano 1672 ¢—0 1600 C—N 1262 G—0C
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Table 2 Thermal properties of PPENKK
| | | | | |
Polymer composition T, Ty 5% T, 10% 200 300 400 500 600 700
Polymer ) Temperature (°
R, R, L0 C € P ©
Pa H H 266 303 321 Fig. 3 TGA curves of PPENKK
Pb CH; H 253 449 491
Pe CH, CH, 294 437 457
Pd Ph H 25 515 541 2.4
Pe Cl H 265 519 539 WAXD X
Ty 5% 5% weight loss temperature in nitrogen T, 10%  10% 4 Pa X
weight loss temperature in nitrogen ) DSC
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g Fig. 4 X-ray diffraction pattern of Pa
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Table 3 Solubility of PPENKK 457°C
Polymer NMP DMAc CHCl; DMSO DMF  THF Toluene
Pa + + + * * — —
Pb + + + + + — —
Pe + + + + + — —
Pd + + + + + — —
Pe + + + + + — —
+ Fully soluble =+ Partially soluble — Insoluble
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SYNTHESIS AND CHARACTERIZATION OF PHTHALAZINONE-CONTAINING
POLY ARYL ETHER NITRILE KETONE KETONE S

WANG Mingjing LIU Cheng LIU Zhiyong DONG Liming JIAN Xigao
Department of Polymer Science and Materials ~ Dalian University of Technology
Liaoning High Performance Resin Engineering Research Center  Dalian 116012

Abstract Soluble thermally stable phthalazinone-containing poly ether nitrile ketone ketone s PPENKK have
been synthesized by the nucleophilic displacement reaction of five kinds of phthalazinone-containing monomers with
2 6-dichlorobenzonitrile DCBN  and bis-1 4- 4-fluorobenzoyl benzene BFBB . The polymerization reactions
were conducted in sulfolane in the presence of K,CO; to give high molecular weight polymers with intrinsic
viscosities of 0.51 ~ 1.15 dI: g~'. The structure of polymers obtained was characterized by FT-IR. The polymers
showed amorphous nature as determined by wide angle X-ray diffraction WAXD and were readily soluble in a
variety of polar sovents at room temperature such as N-methyl-2-pyrrolidone NMP N N-dimethylacetamide
DMAc¢ N N-dimethylformamide DMF  chloroform and so on and could be easily cast into flexible and
transparent films which could be ascribed to the kink non-coplanar structure and ether linkages in the main chain.
Moreover the polymers exhibited outstanding thermal properties. The glass transition temperatures were from 252°C
to 294°C and the temperatures for 10% weight loss in nitrogen were above 457°C .

Key words Phthalazinone Poly aryl ether nitrile ketone ketone s Solubility Thermal resistance





