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Scheme 1 Synthetic route of PPESKs from 4 ,4’-dichlorobenzeketone
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Table 1

The inherent viscosities of PPESKs with different feed-in

style

PPESKs Inherent viscosity® (dL/g)
DCS: DCK Feed in Feed in
(‘molar ratio) one-step two-step
PPESK19 0.24 0. 40
PPESK28 0.35 0. 60
PPESK37 0.17 0.48
PPESK46 0.34 0. 48
PPESKS5 0.34 0.54
PPESK64 0.23 0.56
PPESK73 0.35 0.53
PPESK82 0. 30 0. 41
PPESK91 0.20 0. 46

* Measured in CHCI, at 25°C at a concentration of 0.5 g/dL
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Fig. 1 FTIR spectra of PPESKs
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Fig. 2 '"H-NMR spectra of PPESKs
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Table 2 Thermal properties of PPESKs

PPESKs T T s T’ ¢
(c) (c) (c) (c) (%)
PPESKI9 264 265 512 527 65
PPESK28 269 269 514 526 61
PPESK37 273 274 508 520 62
PPESK46 276 279 511 523 59
PPESKSS 283 282 512 522 57
PPESK64 286 287 512 524 55
PPESK73 289 291 512 523 56
PPESKS2 296 296 506 518 54
PPESK91 299 300 511 523 56

* Values obtained from DSC measurements conducted at a heating rate
of 10 K/min in nitrogen;” Values calculated from Fox equation;
“Temperature for 5% weight loss tested by TGA in nitrogen,20 K/
min; ' Temperature for 10% weight loss tested by TGA 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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Fig. 3 T, values versus the contents of sulfone
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Table 3 The mechanical properties of PPESKs

Elongation Tensile Tensile

Polymer to break strength modulus
(% ) (MPa) (GPa)
PPESK19 24 77 0.92
PPESK28 36 74 0. 86
PPESK37 19 76 0.94
PPESK46 21 74 0.88
PPESKSS5 23 72 0.83
PPESK64 19 68 0. 80
PPESK73 22 69 0.83
PPESKS82 21 71 0. 84
PPESK91 19 69 0.85
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SYNTHESIS AND PROPERTIES OF POLY ( PHTHALAZINONE ETHER
SULFONE KETONE)S FROM 4 ,4’-DICHLOROBENZOPHENONE

ZHOU Hongxin', LIU Cheng'’>, WANG Jinyan'*, JIAN Xigao'"

(" Department of Polymer Science and Materials, College of Chemical Engineering, Dalian University of Technology,

* Liaoning Province Engineering Center of High Performance Resins, Dalian 116024 )

Abstract As distinguished from the conventional preparation of poly (aryl ether ketone)s by utilizing 4,4'-
difluorobenzophenone , a series of poly(4-phthalazinone ether sulfone ketone)s ( PPESKs) were prepared from
4-(4-hydroxylphenyl) -2 ,3-phthalazin-1-one ( DHPZ) with 4,4’-dichlorodiphenyl sulfone ( DCS) and a less
reactive but cheaper monomer, 4, 4'-dichlorobenzophenone ( DCK ) by solution polycondensation. The
polymerization was conducted at 210°C in sulfolane by two steps, which successfully resolved the problems
resulted from the low reactivity of DCK in the nucleophilic substituent reaction. The inherent viscosities of the
obtained polymers were in the range of 0.40 ~ 0.61 dL/g. The structures of the resultant polymers were
characterized by FTIR and 'H-NMR. The properties of the polymers were also investigated. The polymers
exhibited outstanding thermal properties. Their glass transition temperatures were in the range of 264°C to
299°C , which is consisted with Fox Equation well. And their temperatures for 5% weight loss in nitrogen were
above 500°C. The PPESKs can form transparent, strong and flexible films from their N-methyl-2-pyrrolidone
NMP solution, and these films showed excellent mechanical properties with tensile strength above 68 MPa,
Young’ s moduli above 0. 80 GPa and elongation at hreak above 19% . Thus this kind of polymers with low cost
exhibits a promising wide market and applications in composites, high temperature adhesives and insulating
coatings.
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