No.9

9
2007 9 ACTA POLYMERICA SINICA Sep. 2007
*
12 2%% 2 2 1%%
! 130012 2 130012
TBHQ 14 4. 3 3. 4 4'-
SDCDPS
FTIR TGA DSC
TEM )
0.8 80°C 0.061 S/em Nafion 117
3.4%x 1077 em’/s Nafion 117 PEMFC DMFC
TEM
PEM
PEMFC
. 1
1.1
12
1 4'-
Nafion” 4'-
34 SDCDPS N N- DMF
56 7
120°C 24 h
1.2
8~ 10 11~13
14 15 14- 4'-
SDCDPS
TBHQ
4 4'- 29% . 145°C 4 h
200°C 12 h
6
1 4- 4~5
4'- 4 4'- 80°C
1
* 2006-12-04 2007-03-12 20320120169 20020646

E-mail huina@jlu.edu.cn wangzhe @ mail. ccut. edu. cn

868



9 869
(CH3)3 O;Na
0 0 Q
SasNesSe RNt e SEEes Jo s
O
NaO,
K,CO; | 145°C Reflux 4 h
TMS/Toluene 200°C12h
C(CH3)3 o _SOsNa C(CH3)3
ETat oty Sy UilleS Ve tiq W
NaOys” 0
Fig. 1 Synthesis of SPEEKKS copolymers
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Table 1 The data of SPEEKKS copolymers

Polymer X mmol ? Y mmol ? X/Y DS cal P DS mea °© Yield % Nae dL/g d
SPEEKKS-1 4 36 19 0.2 0.17 94 0.85
SPEEKKS-2 8 32 28 0.4 0.38 95 1.13
SPEEKKS-3 12 28 37 0.6 0.54 96 1.75
SPEEKKS-4 16 24 46 0.8 0.75 93 1.98
SPEEKKS-5 20 20 55 1.0 0.91 92 1.81

* The content of monomer X and monomer Y in the reaction ” Degree of sulfonation obtained by calculation

4 The 7.y, in DMF at 25°C
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Fig. 2 FTIR spectra of SPEEKKS copolymers
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Fig. 3 TGA curves of SPEEKKS copolymers in acidic form
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Table 2 The mechanical properties of SPEEKKS membranes
Tensile Maximum Tensile SPEEKKS
Polymer strength elongation modulus
MPa % GPa
SPEEKKS-1 59.6 8.97 2.01
SPEEKKS-2 58.7 9.06 1.83
SPEEKKS-3 52.3 7.94 1.72
SPEEKKS-4 49.7 6.85 1.53
SPEEKKS-5 46.6 5.52 1.33
2 SPEEKKS 1.0
45 MPa
1 GPa. Nafion117
SPEEKKS SPEEKKS
Nafion" 4~5
SPEEKKS
Nafion® . . SPEEKKS
2.4 25 ~ 80°C
. SPEEKKS
Nafion 117
>0.01 S/cm
, SPEEKKS-5  80°C
SAXS AFM TEM Nafion® Nafion 117.
70 Nafion
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Fig. 5 TEM micrographs of SPEEKKS membranes
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20 . !_’_!_’_! pm Calcula-  Measu- 25T S0C
=29 ® * ¢ v et /s
0 1 1 1 1 1 1 tedb redc
20 30 40 50 60 70 80 SPEEKKS-1 86  0.44 039 7 11 3.4x107°
Temperature (C) SPEEKKS-2 85 0.8 0.80 10 22 1.1x10°®
SPEEKKS-3 8  1.26  1.17 23 35 4.2x10°%
Fig. 6  Water uptakes of SPEEKKS membranes as a function of SPEEKKS-4 90 1.65 1.50 33 65 3.4%x10°7
temperature SPEEKKS-5 85 2.02 1.82 49 98 8.9x1077
Nafion 117 175 0.92 38 2x107°

“ Thickness of membranes " TEC obtained by caculation from DS ¢ IEC
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Fig. 7 Proton conductivities of SPEEKKS membranes as a function of

temperature
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STUDY ON SYNTHESIS AND PERFORMANCES OF SULFONATED
POLY ARYLENE ETHER KETONE SULFONE COPOLYMERS FOR PROTON
EXCHANGE MEMBRANES MATERIAL

NI Hongzhe' > WANG Zhe’ CHU Mingli® ZHANG Mingyao° NA Hui'
' Alan G MacDiarmid Institiute ~ College of Chemistry  Jilin University ~Changchun 130012
% School of Chemical Engineering ~ Changchun University of Technology ~Changchun 130012

Abstract A series of sulfonated SPEEKKS copolymers with different DS were synthesized by aromatic nucleophilic
polycondensation of disodium 3 3’-disulfonate-4 4’-dichloro-diphenylsulfone SDCDPS  tertbutylhydroquione
TBHQ and 1 4-bi 4'-fluorobenzoyl benzene . Synthesized sulfonated copolymers were characterized by FTIR TGA
and DSC. Moreover the microstructure of membranes was investigated by TEM and the relationship between
structure and performance was established . Physical and electrochemical performances of all membranes were studied
thoroughly . The results showed that the proton conductivity of SPEEKKS-4 membrane reached 0.061 S/em which
was close to that of Nafion 117 at 80°C . However the methanol diffusion of SPEEKKS-4 membranes only reached
3.4%x 1077 em’/s and was much lower than that of Nafion 117. The new membrane displayed good potential in
application as proton exchange membranes PEM in PEMFC and DMFC.
Key words Proton exchange membrane Fuel cells SPAEKS TEM





