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Absgract : Sulfonated polysulfone (SPSF) with poly(phenylmethyl silsesquioxane, PPSQ) composite polymer dectrolyte
membranes were prepared and their proton conductivity, water uptake and methanol permeability of membranes were
characterized. By controlling the ratio of (CH3)sSICl and CISOsH and reaction time, SPSF with 37~75% degree of
sulfonation were synthesized. The increase of sulfonate groups in the base polymer resulted in the increase of the
water uptake in the membranes as well as methanol permesbility. Composite membranes were prepared by casting
of DMF solution of SPSF and PPSQ. The proton conductivity of the composite membrane at room temperature
was 2.8X103~4.9 <102 Yecm. The incresse of PPSQ contents in composite membranes resulted in a decrease in
water uptake and methanol permeability. Composite membranes containing 5% PPSQ did not make a significant
effect on the proton conductivity and methanol permesbility compared with that of pristine SPSF, but a significant
decrease of water uptake was observed.

Key words: Sulfonated polysulfone, Poly(phenylmethyl silsequioxane), Composite membrane, Proton conductivity, Meth-
anol permesbility.
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Fig. 1. Schematic diagram of methanol permeability measurement
cell.
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Fig. 2. Schematic diagram of ionic conductivity measurement cell.

26. 2= (Water content) =3
A|FERS EHlste] ool sk ol F3] A & A
7]

o 93l A ZAS)sh. olF 38 of ¥HEsle] Bk
Ao, TEoR o Rg WA 3 ol Hol FEE
A5 AAR F WA 87 ] FAS Skt D
Z 9ol ofF A Aane AEE 19 7EoR AR
(] (3) BE2 T

W, ot — W,
-@f 9 — W(;:'/tv dry % 100 (3)
dry

71NN We ™ Woy = Be] 2313} 9] S0t}

3. &3 %

]

3.1 MESIE (degree of sulfonation, DS)
AT} WhE-2 I8 RG-S fsted mEA] aRkskA (¢F 300
rpm) “3-2-(30°C)ollA] A= er, vke-Ee] EH], vkSAI7HE



92 J. Korean Electrochem. Soc., Vol. 7, No. 2, 2004

Table 1. Dependence of degree of sulfonation on the mole ratio and
reaction time.

Table 2. lonic conductivity and methanol per meability of composite
membranes for different PPSQ content.

SAMPLE PSF:CTMSECSA Reaction Time Degrt_ee of
(moleratio) (hours) Sulfonation (%)
SPSF-37 1:0.8:0.8 17 37
SPSF-49 1:1.0:10 21 49
SPSF-60 1:1.2:1.2 15 60
SPSF-75 1:1.2:1.2 21 75

* PSF: Ude polysulfone

* CTMS: chlorotrimethylsilane

* CSA : chlorosulfonic acid

* Solvent : 1,2-dichloroethane

* Concentration of PSF=0.1¢/I§
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Fig. 3. H-NMR spectrum of sulfonated polysulfone (Degree of
sulfonaton: 0.49).
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Fig. 4. Methanol permeability as a function of degree of
sulfonation. PPSQ contents: 0 wt% ([1) and 5wt% (O).
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* Degree of sulfonation is 75%

318k Aot} HE Er= 8X10%cm/s~1 X108 cm/sO. &
Nafion 1179] wgke- T3 (30°CollA] 1.4 X 10%cmis)e] k.
o} ZA Aslt & SPSFY} PPSQE S B3t A
A B AESEr) skl wi dxsrt Fovehs Wb
W g FaEEs 34 S §ith 3 Table 2914 Ho
T A o] PPSQe] o] 37t EE WgkE: T}
Hlg Ao Zidhs Zis 2RlE = At

33. O|RWEE

FH|E o] o] HETE ZiE QoA Qluuls BANE
olg3te] EAslyom, o W uigh XAyPE AFA
Nafion 1179] oL HEEE 9.2x102Scm (25°C)E LR o]
73 497 1.0x101Seme} fAsE 292 Bok? Fig. 5
of HE3LY WE ol AEEEZ LAYk SPSF 9
SPSF/IPPSQ 531te] Aeee &Esler} Sl ue) A
Yoz Frlhe FAIE Ko, PPSQY ko] swtukl 7
Solle SPSFIPPSQe] AEme thh 7hadbAY Al st
TS NS L Tl

34. HEtEg Fozel o|2MEEe| 2

Fig. 6& SPSF9} SPSF/PPSQ B3tdhe] o]l2dtro] ul2
HeEEE o] AAIAIS EAIBIRE 7ot B adtolA] A
Z% SPSF#} SPSH/PPSQ E3t st ¢ d=zl o
& oleugy nigsh Wge Fahwet ol Ewr}t AH]
H5s & 5 AATH? of= wlEkEo] o280 (dustenE F
3] o3l Wl EEAI BodaE Wgge] Fide

10"

—— SPSF (pristine)
--0O-- SPSF/PPMSQ Composite

Conductivity (Scm')
3

10° T T T T
0.3 04 05 06 0.7 0.8

Degree of sulfonation (%)

Fig. 5. lonic conductivity as a function of degree of sulfonation.
PPSQ contents: 0 wt% ([J) and 5 wt% (O).
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Fig. 6. Relationship between methanol permeability and ionic
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Fig. 7. Variation of water uptake with degree of sulfonation.
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