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KBr 500 ~ 4000 cm ' ; Bruker -15C 1.79 ¢ (0.0085 mol) TMAc.
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Fig. 3 FTIR spectra of PEK-A; and P;
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Table 1 FTIR spectra data of copolymers
Copolymer FTIR(KBr cm™)
PEK-A; 3475(0H) ; 1725(Ar-COOH) ; 1656 (Ar-CO-Ar) ; 1587 1494 (Ph) ; 1241 (Ar-O-Ar) ;
P, 3063 (Ard) ; 1773 (Ar-COO-AT) ; 1651 (Ar-CO-Ar) ; 1587 1495(Ph); 1245(Ar-O-Ar)
P, 3062 (ArH) ; 1771 (Ar-COO-Ar) ; 1652(Ar-CO-Ar) ; 1589 1493 (Ph); 1244 (Ar-O-Ar)
P, 3064 (Ar-H) ; 1772 (Ar-COO-Ar) ; 1656 (Ar-CO-Ar) ; 1588 1496(Ph) ; 1242 (Ar-O0-Ar)
P, 3063 (Ar-H) ; 1770 (Ar-COO-AT) ; 1655 (Ar-CO-Ar) ; 1586 1494 (Ph) ; 1237 (Ar-O-Ar)
P, 3065 (Ar-H) ; 1771 (Ar-COO-Ar) ; 1656 (Ar-CO-Ar) ; 1587 1498 (Ph); 1239 (Ar-O-Ar)
P 3066 (Ard1) ; 1772 (Ar-COO-AT) ; 1657 (Ar-CO-Ar) ; 1589 1496 (Ph) ; 1240(Ar-O-Ar)
TPC/TMAc 1/1 1 DSC
T, PEKK (T, = 177.3C) P (T, =
, 236.8°C) TMAc
P\ P, P, 13.85°. 17.59°, 21.04°.
38.88°.41.85° 4
hkl  020.110.200.211.114 P, . T,
P,.P, PEKK T,
EKK TPC/TMAc 40/60  DSC
PEKK
2.3
5 PEKK
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Fig. 6 TGA curves of copolymers
Table 2 Properties of polymers
Polymers TPC/TMAc N (dLog ™) T,(C)" 7, (C) T,"(C) X, (%)
pPEKK '° 100/0 1.08 177.4 387.1 539.0 41.1
P1 70/30 0.98 195.6 345.4 447.9 32.8
P2 60 /40 0.97 201.1 335.4 440.3 28.5
P3 50/50 0.77 214.8 325.7 432.5 27.4
P4 40/60 1.08 215.8 - 426.0 —
P5 30/70 1.03 219.2 — 428.4 —
P6 0/100 0.88 236.8 — 416.6 —

*From the second heating curves of DSC with a heating rate of 10 K/min in nitrogen;"5% Mass lost recorded by TGA at a heating rate of 10 K/min

in nitrogen atmosphere; — Inot detected by DSC; ‘isothermal annealed
2.4 2.5
3 P,.P, S, S,
N S,+S, 230°C 4 h S, -
NMP S,". 7 8 S,~S,’ WXAD DSC

DMF DMAc DMSO

TMAc
TPC/TMAc 30/70 NMP X, % 33.3%

DMSO . DMF . DMSO : 4
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Table 3  Solubility of polymers

Polymers DMF DMAc NMP CHCI, DMSO Cl,CHCHCL, / phenol Cl,CHCOOH 98% H, SO0,
PEKK " - — — - - — + +
P, + - + - + — + - + - + +
P, + - + - + — + - + + +
Py + - + - + — + - + + +
P, + - + - + — + + + +
b + + + — + + + +
P, + + + + + + + +
+ :Soluble; + — :Swell by heating; - :Insoluble at room temperature

First heating of S’

- Second heating of S5’

3
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£ E First heating of S,
= = [ )
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Fig. 7 WXAD parterns of S; and S,

Table 4 Mechanical properties of polymers

Temperature (°C)

Fig. 8 DSC curves of S; and S;’

Samples Tensile Elongation at Elastic
strength (MPa) break (%) modulus (GPa)
S, 50.4 100.3 0.8 (PEK-A)
S,’ 112.1 27.0 2.9
S, 50.1 9.6 0.9 (PEK-COO-Ar) ;
S5’ 130.3 24.2 2.4 T, T,
PEKK 11 102.0 4.0 4.0
TPC/TMAc
PEKK 50/50
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SYNTHESIS AND PROPERTIES OF POLY(ARYL ETHER KETONE)S
CONTAINING PENDANT ARYL ESTER GROUPS

SONG Cheng' YU Wenwen® ZHONG Ming’ ZHU Zhifang® YI Zhiqun® SONG Caisheng' *

(' School of Material Science and Engineering Nanchang Hangkong University Nanchang 33063)
C College of Chemistry and Chemical Engineering Jiangxi Normal University Nanchang 330022)

Abstract A series of novel poly(aryl ether ketone) s containing pendant aryl ester groups (PEK-COO-Ar)
were prepared from poly(aryl ether ketone) s containing pendant carboxyl acid groups (PEK-A) and phenol in
the presence of 1 1 2 2-etrachloroethane and by using p—-toluenesulfonic acid as a catalyst. The PEK-A was
synthesized from trimellitic anhydride chloride ( TMAc) terephthaloyl chloride (TPC) and 1 4-bis (4-
phenoxybenzoyl) benzene (pE£KKE) by low temperature solution poly-condensation. By changing the molar
ratio of TMAc and TPC a series of PEK-A polymers were prepared. The PEK-COO-Ars were characterized by
Fourier transform infrared spectroscopy (FTIR) wide-angle X—ay diffraction (WAXD) thermal gravimetric
analysis (TGA) and differential scanning calorimetry (DSC). The results showed that the glass transition
temperature (7,) of the PEK-COO-Ar was in the range of 195 ~219°C and the decomposition temperature
(T,) at 5% weight loss was from 416°C to 447°C and the melting temperature (7,) was between 325°C and
345%C. The T, of the PEK-COO-Ar increased by increasing the mole ratio of aryl ester groups in the polymer
while the T, deceased. The polymers were readily soluble in N-methly2-pyrrodine chloroacetic acid and
concentrated sulfuric acid at room temperature. They were swelling or soluble in the strong polar aprotic solvent
such as N N-dimethylformamide (DMF) N N-dimethylacetamide (DMAc) and dimethyl sulfoxide (DMSO)
by heating. The polymers converted to amorphous when the molar ratio of TPC to TMAc was less than 1. The
polymers had good mechanical properties after being isothermally crystallization. The tensile strength elongation
at break and elastic modulus of S,” (TPC/TMAc =60/40) and S,” (TPC/TMAc =50/50) were 112. 1 MPa
27% 2.9 GPa and 130.3 MPa 24.2% 2.4 GPa respectively.

Keywords Poly(aryl ether ketone)s Aryl ester Pendants Synthesis and property



