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Scheme 1 The synthetic route of PEEKK-X/PEEKK-A random copolymers
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Table 1 Physical properties of PEEKK-X/PEEKK-A coplymers

Polymer Yield (%) mu (dL/g) M, M, M./M,
P1 97 0.97 81200 40500 2.00
P2 97 0.90 80800 41600 1.94
P3 96 0.85 81000 39600 2.05
P4 95 0.78 80300 39500 2.03
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Fig. 1 'H-NMR spectrum of PEEKK-X/PEEKK-A copolymer (P3)
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Table 2 Thermal properties of PEEKK-X/PEEKK-A coplymers

Polymer T,°(C) Ty (C) Ty (C) Ty (C) Typo° (C) R, (%)
P1 218 437 511 505 525 40.2
P2 203 438 503 500 513 42.2
P3 195 440 500 495 512 46.3
P4 185 430 490 480 513 41. 4
* From the second heating trace of DSC measurements at a heating rate of 20 K/min in N, ; ® Temperature at which polymer begins to decompose

under N, ; 5% Weight loss temperatures measured by TGA at a heating rate of 10 K/min in N, ; 95% Weight loss temperatures measured by TGA

at a heating rate of 10 K/min in air; ¢ 10% Weight loss temperatures measured by TGA at a heating rate of 10 K/min in N, ; " Residual weight

percentages at 700°C under N,
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Fig. 3 DSC curves of copolymers (P1 ~P4)
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Fig. 4 WXAD patterns of copolymers (P1 ~P4)

DMSO 2K i | RS A0 2R, 5 v AR B il e i
F(4n NMP 1 DMAc) w1 B, 7E8 PR 555
M 4n THEF | CH,Cl, . CHCL, o 7 7R & (14 ¥ i e
77, 3K R BIG I | R  FR e A AT ) 5 | AfEA R
S FEEZ RHINAN B %, SBUE R F RSB A,
A5 SR B WTE A LY R rh 0 i e 0 15 LA
XA HIEIGE TR AW TYERE. R
3 ATLAAE Y, Ko RE b = 3 e S A 5
{14 22 2 Xof T SR 1) 5 A P DT AT 7 A B 52 ).

Table 3  Solubility behavior of PEEKK-X/PEEKK-A copolymers®

Polymer DMF DMAc NMP DMSO THF CHCl,4 CH,Cl, Acetone MeOH Toluene
P1 + + + — + + — — —
P2 + + + — + + — — —
P3 + + + — + + — — —
P4 + + + — + + — — —
* 4+ At room temperature soluble; — Insoluble even on heating

SIRY) R I A P RE R I R S Myl il i
WCBERE T i W A AL L, 4 TR A R CHCL,
VAR T AR 2 o) E TR BRI TP RED
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Yo (T AP JEE R Aoy B B0, DR T SR 5 TRk ) L

Ui 12 RE , AT — R B A e PR BE A L
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Table 4 Mechanical properties of PEEKK-X/PEEKK-A copolymers

Polymer Tensile strength ( MPa) Young’ s Modulus ( GPa) Elongation at break (%)
P1 75 2.68 13
P2 73 2.70 12
P3 72 2.68 11
P4 58 1.95 8
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SYNTHESIS AND CHARACTERIZATION OF POLY (ETHER ETHER
KETONE KETONE ) COPOLYMERS BASED ON
9,9-BIS(4-HYDROXYPHENYL ) XANTHENE,1 ,4-BIS (4-FLUOROBENZOYL)
BENZENE AND BISPHENOL A

LIU Yan, SHENG Shouri, LAI Zhihua, LIU Xiaoling, SONG Caisheng
(College of Chemistry and Chemical Engineering, Jiangxi Normal University, Nanchang 330022)

Abstract Four random poly( ether ether ketone ketone) copolymers ( PEEKK-X/PEEKK-A)s were prepared
via nucleophilic aromatic substitution polycondensation of 9 ,9-bis (4-hydroxyphenyl ) xanthene ( BHPX) ,1,4-
bis(4-fluorobenzoyl) benzene and bisphenol A ( BPA ). The PEEKK-X/PEEKK-A copolymers were
characterized by FTIR, DSC, TGA and WAXD), etc. The results showed that the copolymers having number-
average molecular weights (M, s) in the range of 39500 ~41600,the polydispersity index ranging from 1.95
to 2. 05 were all amorphous and readily soluble in common organic solvents such as N-methyl-pyrrolidone
(NMP) , N, N-dimethylacetamide ( DMAc ) , THF and CHCI, at room temperature. These polymers showed
relatively high glass transition temperatures in the range of 185 ~218°C ,almost no weight loss up to 430°C in
nitrogen or air atmosphere , decomposition temperatures at 5% weight loss ranging from 490°C to 511°C , and
480°C to 505°C in nitrogen and air, respectively, and char yields at 700°C in nitrogen higher than 40% .
Transparent, flexible and tough films of these polymers cast from their solutions exhibited tensile strengths
ranging from 58 MPa to 75 MPa, Young’ s moduli from 1.95 GPa to 2.70 GPa,and elongations at break from
8% 1o 13% . The novel PEEKK-X/PEEKK-A copolymers derived from the bisphenol monomers of BHPX and
BPA with molar ratio in the range of 60/40 to 50/50 might serve as new candidates for processable high-
performance polymeric materials with potential applications in high technology fields.

Keywords Poly (ether ether ketone ketone), 9,9-Bis(4-hydroxyphenyl ) xanthene, Bisphenol A, Random

copolymer





