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Table 1 Synthesis of poly(ether ether ketone)s

Polymer 4a 4b 4c 4d 4e

m 7k (in Schemel) 20/80 40/60 6040 80/20 100/0

0.4 1.2 1.6 2.0

0.41 0.71 0.90 1.32 0.98

Degree of sulfonation® 0.8

qlv/cb(dL/g)

*Degree of sulfonation: number of sodium sulfonate groups per
repeating unit;
b Measured at a concentration of 5 g/L in DMF at 25+0.1C
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Table 2 Thermal stability of poly(ether ether ketone)s
Polymer* 4a 4b dc 4d 4e 1a 1b le 1d Te
TAT)® 190 Ng* Nd Nd Nd 177 Nd Nd Nd Nd
T10{C )(in air) 421 413 405 397 388 464 438 428 422 417
T10{ T )in N;) 437 428 a1t 404 399 483 454 446 438 430

* Data are cited from ref. [10];
b Determined in nitrogen atmosphere;
© 10% Weight loss temperature;

4 Not detected
Table 3  Solubility of Poly( ether ether ketone)s*
Poly{ ether ether ketone}s Poly (ether ether ketone}s
Solvent
4a 4b 4c 4d 4e la 1b le 14 le
N, N-Dimethylformamide + + + + + + + + + + + + + +
Dimethy! sulfoxide + + + + + + + + + + + + + +
Chloroform SW - —_ — - SwW — — — —
Water -— — - SwW + — SwW 5w + + +
Methanol — — - — — — — — SwW Sw
Water-methanol{1:1) — — + + + — -— + + + + +
* Solubility: { + )sotuble on heating, { + + )soluble at room temperature, { SW )swollen, { — )insoluble
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Table 4 Solubility parameters of some solvents and polymers

System DMF H;O CH:;OH H,O-CH,OH{(1:1V/V) Polymers
Solubility Sonr Suo Saon 8 min &p
Parameter( J'? /¢cm37?) 24.7 47.6 29.6 38.6 20.5~28.4
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REFERENCES

Jin X, Bishop T, Ellis S, Karasz E. Br Polym ],1985,17:4~10

Litter 1, Marvel S.] Polym Sci, Polym Chem Ed,1985,23:2205~2223

Noshay A, Robeson M.] Appl Polym Sci, 1976,20:1885 — 1903

Bailly C, Williams ], Karasz E, MacKnight J. Polymer, 1987,28:1009—1016

Bishop T,Karasz E, Russo 5. Macromolecules, 1985,18:86~93

Ueda M, Toyota H,Ouchi T.J Polym Sci, Polym Chem Ed,1993,31:853—858

Wang F,Chen T, Xu J. Macromol Rapid Coenmun,1998,19:135~137

Wang F,Chen T, Xu J. Macromolecular Chemistry and Physics, 1998,199:1421 1426

Wang F,Chen T,Xu |. Polymer,1999,40.795 799

Liu Shengshou (1 MM ) , Wang Feng ( 4}, Chen Tianlu( B % # ), Chem ] Chinese Universities{ I8 F B L7 ¥#),2001,22(3) : 494
—~ 499

11 Ding Y, Hay 5. Macromolecules, 1998, 31 : 2690 —2692

12 Martiner A,Hay S.J Polym Sci, Polym Chem Ed,1997,35:2015~2033

13 Jia L,Xu X, Zhang H,Xu J.J Appl Polym Chem, 1996,60:1231 1237

14 Hird B, Eisenberg A. Macromolecules, 1992,25: 6466 — 6474

L -2 - - - T * I L™ N -

[
(=}

SYNTHESIS AND CHARACTERIZATION OF NOVEL SODIUM
SULFONATE-FUNCTIONALIZED POLY(ETHER ETHER KETONE)S
CONTAINING CYCLOHEXYL SIDE GROUPS

LIU Shengzhou, WANG Feng, CHEN Tianlu
{ Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun  130022)

Abstract Novel water insoluble sodium sulfonate-functionalized poly(ether ether ketone)s containing
cyclohexylidene in the main chain with degree of sulfonation up to 2.0 were synthesized from nucleophilic
polycondensation of 5, 5'-carbonylbis ( 2-fluorobenzenesulfonate ), 4, 4’-difluorobenzophenone and 4, 4'-
cyclohexylidenebisphenol. The polymers showed excellent thermal stability and good water resistance as
well. The DSC diagrams and WAXD patterns indicated an amorphous morphological structure of these
polymers. A comprison of some properties between these copolymers and polymers derived from bisphenol A
was given.

Key words  Poly(ether ether ketone)s, Compolymerization, Sulfonation, 4,4’-Cyclohexylidenebisphenol



