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Fig. 1 Synthetic route of s-triazine-containing copoly ( phthalazinone ether nitrile) s
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Table 1 Feeding ratio of DFBN and BFPT and the inherent viscosity of the obtained PPENPs

DFBN Sulfolane Reaction Ninh
Polymer DHPZ ( mmol) BFPT ( mmol) NMP (mL) )

(mmol) (mL) time (h) (dL/g)

PPEN 10 10 0 0 6 6 1.02

PPENP 8020 10 8 2 3.5 3 5.5 0. 82

PPENP 6040 10 6 4 5 3 5.5 0.77

PPENP 4060 10 4 6 6.5 3 5 0.67

PPENP 2080 10 2 8 7 3 5 0. 65
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Fig. 2 FTIR spectra of PPENPs
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Fig. 3 "H-NMR spectra of the PPENPs ( CDCl;-d, 400 MHz)
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Fig. 4 DSC traces of PPENPs
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Fig. 5 TGA curves of PPENPs
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Fig. 6 DTG curves of PPENPs
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Table 2  Solubility of the PPENPs*

Polymer NMP CHCl; DMAc¢ THF Ethanol DMSO Py
PPEN ++ ++ ++ — — — ++
PPENP8020 ++ ++ ++ — — — ++
PPENP6040 ++ ++ ++ — _ T+t
PPENP4060 ++ — + — — _
PPENP2080 + — + — — — _

* ++ Soluble at room temperature; + Soluble at heating; —

Insoluble
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Table 3 The mechanical properties of the PPENP films
Elongation to  Tensile strength  Tensile modulus
Polymer
PPENP8020 break (% ) (MPa) (GPa)
PPEN 11 84 1.33
PPENP8020 8.6 80 1. 06
PPENP6040 8.4 76 1.10
PPENP6040
PPENP4060 8.0 76 1.13
PPENP2080 7.6 76 0.98
PPENP4060
1 1 1 1 1 1 Qt ‘A
0 10 20 30 40 50 60 3 fmle

20(%)

Fig. 7 Wide angle X-ray diffraction patterns of PPENPs
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THE RELATIONSHIP OF STRUCTURE AND PROPERTY OF
COPOLY (PHTHALAZINONE ETHER NITRILE PHENYL-1, 3, 5-TRIAZINE)S

Jin-yan Wang' ?, Cheng Liu"?, Dong-ming Lu’, Li-shuai Zong®, Xi-gao Jian'’
(" Liaoning Province Engineering Technology Center of High Performance Resins, Dalian 116012
(* Department of Polymer Science & Materials, Dalian University of Technology, Dalian 116023)

Abstract A series of poly( phthalazinone ether nitrile) s containing phenyl-s-triazine ring moiety in the main
chain has been synthesized by the nucleophilic displacement polycondensation reaction of 2, 4-bi ( 4-
fluorophenyl ) -6-phenyl-1,3,5-triazine ( BFPT) ,a kind of heterocyclic aromatic difluoride monomer containing
phenyl-s-triazine ring moiety, and 2 ,6-difuorobenzonitrile, as coreactants, with bisphenol-like monomer 4-(4-
hydroxylphenyl) (2H) -phthalazin-1-one ( DHPZ) . The structures of the copolymers were detected by FTIR and
'"H-NMR spectra. The obtained polymers having inherent viscosities in the range of 0. 65 ~1.02 dL/g have no
crystallinity peaks in their X-ray diffraction patterns,indicating that they are amorphous. The polymers exhibit
only one T, ,suggesting that PPEP containing phenyl-s-triazine segments and PPEN containing nitrile segments
in the copolymer are miscible. Their glass transition temperatures (T,) are in the range of 301 ~337°C. They
exhibit high thermal stability with no significant weight loss up to 500°C in nitrogen (in N,: 7,5, >510C),
and the char at 800°C is more than 60% . The content of phenyl-s-triazine in the polymer backbone is more
effective in improving the thermal properties than that of nitrile. The 7, and T, of the copolymers increase
with increasing the content of phenyl-s-triazine structure in the main chain. However, the copolymers containing
lower than 50% phenyl-s-triazine structure could be soluble in NMP, DMAc¢ and chloroform at room
temperature. The copolymers having more than 50% phenyl-s-triazine moiety could resolve in NMP and DMAc
at heating. All films of the polymers synthesized possess good mechanical properties in the room temperature.
Their tensile strengths are ranging from 72 MPa to 84 MPa with 7. 6% ~ 11% of elongation at break , which
decreases with incorporating more phenyl-s-triazine moiety in the polymer backbone.

Keywords Poly(aryl ether nitrile) , Triaryl-s-triazine, Phthalazinone, Structure and property



