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Scheme | Synthetical route of polyetherketone containing sulfide and phthalazinone moieties

Table 1
reaction at 190C

The polyetherketones and their intrinsic viscosity after 2 h

The feed molar ratio of bisphenols

Polyether ketone in the reaclants

DHFZ TBP
PPEK 1.0 0 0.46
2591 0.9 0.1 0.50
Z582 0.8 0.2 0.51
873 0.7 0.3 0.83
2855 0.5 0.5 1.26
2837 0.3 0.7 —
Z8010 [{] 1.0 —

* Insoluble in chloroform
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Fig.2 FT-IR spectrum of ZS55

2.2.2 FHEH FB" C-NMR Xt ZS73 1 7837
MFTEWET THRACNMR RS EHHR
ENMCAME"™ . &1 T DHPZ & R B X HE,
Bl FERAREIFIERE C,C, M C BERGEE®
e BHEERKA, 5 R 119.8 M1 125.3. P

AR — A RRIE R C OB 1177,

0 I .
Il
N—N
~N
. :!N —N! [¢]

O
Il

o S OO
w o OO

BIESHFERMESERESRAARMEE
FRESLEBHEZH, FHRUTFLAXTHZRE
FRONBRATHER(EGALFLENE
BEHAR):

Pz =Su0/(Se+ Sis + Sin)s Po = S5 /{81y
+ S+ S19)

P, =2Py =2P=8,:/(S10+ Sizs + S117)

P,=P,+ Py

Pp=PudP,=(Pyu-Ps+ P,r PSP,

Py = Pyg/ Ps = ( Py Py + Py P, ) Py
HeFTitr 2, S, KSR ERLEY+ DHPZ,
TBP, DFK FTE B8 TTE M, Py P Pscs Piss
Puss Puzs Pry Ps 3B HBHBERBETHE
.

BEUTEXARTUREIE RN TAE
T B FFHE

B=P,+ P

Ly =1/Pps, Ly =1/Pg
HE BAILHE, L A FHFIKEE X&L
KEBBM 2573 MZ37 WHBELERRE 2.

Table 2 Compositions of copolyetherketones at different ratios of feed

573 7537

Py 0.33 0.1
P 0.36 0.13
P; 0.69 0.24
Py 0.3t 0.76
Pz:Ps 69:31 24.76
Pz 0.33 0.79
P 0.70 0.23
8 1.03 1.02
Lx 3.03 1.27
Leg 1.43 4,35
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Fig.3 DSC curves of polyetherketones containing sulfide and

phthalazinone moiety
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Fig.4 T,s versus TBP content curve
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Fig. 5 Wide angle X-ray scattering curves of
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Fig. 6 Tensile properties of polyetherketones containing

sulfide and phthalszinone moieties
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Table 3 The solubility behavior * of polyetherketones containing sulfide and phthalazinone moieties

Polvmer
Solvent®
PPEK 7591 Z582 573 7555 Z873 75010

NMP + + + + + -
DMAc +° +° x 3 - -
DMF +° + " +" + " t - -
THF - - - - - - -
Sulfolane + " + " + + E - -
Conc . H, S0, + + + + + + +
Chloroform + + + + + - -
TCE + + + + + + -
Acetone - - - - - - -
Ethaol - - - - - - -
* + : Soluble al room temperature; + * :Soluble on heating; * :Partially soluble on heating; — :Insoluble even on heating

® DMAc; ¥, N-dimethylacetamide; NMP: N-methyl-2-pyrrolidone; DMF: N , ¥-dimethylformamide; THF: Tetrahydro-furan; TCE: tetra-chloroethane

234 FEHERE ZBEAABTBIRHNEGERN
* 3. BRAN,Z8010 RAEHE TR H,50, P, mA
ERASEAALENR M R E&EREH
BENBIMEERESY BETEHEMES
PEAb X EEREABER SRS
WEBRMEN BAUD THHTHREMAR, &
FolEERESANER ANTSEHESY NI ®
HeETE My AR LEREHELHETHN

SFHEEHMRS, AHAERBOEX, ATH A
TREESYHIEMEE. 55,3 DMAc, DMF, 3
TRE—BRFEBERER, EERS B EE R
HESEMEM, I RS MR RIE AR
REIELER . FHEYGREMEL 30%
WL B RS EESETHS . XTATHEEN
AUBHRE RS ERS B 30%6,
AXEERALERIRT FRORED.
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SYNTHESIS AND PROPERTIES OF POLYETHERKETONE CONTAINING
SULFIDE AND PHTHALAZINONE MOIETIES

LIAO Gongxiong, JIAN Xigao, HE Wei, JIN Qifeng
( Department of Polymer Science , Dalian University of Technology , Dalian  116012)
LI Quan, WU Lihao
( Dalian Polymer New Materials Co. lid, Dalian 116012)

Abstract High molecular weight polyetherketones based on 4-(4-hydroxyphenyl }-1-phthalazinone( DHPZ} /4,4'-
thiobisphenol TBP/4 4’ -diflourodiphenylketone {DFK) were prepared by aromatic nucleophilic substitution reaction
involving the toluene, V-methyl-2-pyrrolidone ( NMP} and anhydrous polassium carbonate . The copolymer having
50% TBP molar content was characterized by FT-IR and 'H-NMR. The results indicated that the copolyetherketones
contained sulfide and phthalazinone moieties. "C-NMR spectra were used to indentify the structure of
copolyetherketones. According to " C-NMR spectra, it was found that the structural repeat units were randomly
distributed in the molecular chain of the copolyetherketones . The Glass transition temperatures { T,) were determined
by differential scanning calorimetry { DSC) after being kept 5 min to remove the thermal history and coeling to room
temperature at approximately 100 K/min, the resulis showed that no meiting point temperature was detected and all
the polyetherketones have only one T, in the range of 137°C to 263C and the T,s decrease linearly with the
increase of sulfide moiety in the copolymers, which further indicated all of the polyetherketones are random or
homogeneous . The wide angle X-ray scattering was used to detected the crystallization of copolyetherketones. No
erysial was formed for all the samples containing less than 70% TBP structure in the copolyetherketones and the
polyetherketone polymerized by DFK and TBP was semicrystallization having melting point temperature of about
262°C . The results of the copolymers stress-strain behavior indicated that, with the increase of sulfide moiety in the
copolymers from 10% to 30%, the strain at break increased obviously. The solubility tests showed that the
copolymers having more phthalazinone moiety have better solubility in some polar solvents.

Key words Polyetherketone, 4,4’ Thicbisphenol, 4-(4-Hydroxyphenyl)-1-phthalazinone





