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Preparation of Sulfonated PolySEBS/PS Blending Films
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Sulfonated polySEBS and sulfonated PS were synthesized by sulfonation at the aromatic group of polySEBS and PS. Novel
sulfonated polySEBS/sulfonated PS blending films for the ion exchange membrane of polymer electrolyte fuel cell were
prepared from these sulfonated polymers. The proton conductivities of these blending films were varied in 10%~10" S/cm
with the blending ratio of sulfonated polySEBS/sulfonated PS. Especially, the film prepared from the addition of the sulfo-
nated PS (0.5 g) in the sulfonated polySEBS (10.0 g) has the best proton conductivity (0.07 S/cm) with ion exchange ca-

pacity (0.75 meq/g) and water uptake (25%).
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Table 1. Recipe for Blending of Sulfonated PolySEBS and Sulfonated PS

Sample Sulfonated polySEBS Sulfonated PS THF DCE
1 10 g 0.1g 60 g 10 g
2 10 g 05 ¢g 60 g 10 g
3 10 g 10 g 60 g 10 g
4 10 g 15 ¢g 60 g 10 g
5 10 g 20 g 60 g 10 g
—tCHCH; 3 =CCH;CH, 95 —FCH,CH; ( C;H; )3T CHCH; 35 _[_ HCHE-]_n —CHCH,47
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Figure 1. Sulfonation of polySEBS.

2.1. M=

B 280 4= S-polySEBS/S-PS blending filmsZ #|%3}7] ¢35}
poly(styrene-ethylene-butylene-styrene) (Mw 118,000, styrene content
28%, Aldrich Co.), polystyrene (Mw 280,000, Aldrich Co.), chlor-
osulfonic acid (Mw 116.52, Aldrich Co.)& A3}tk grjz:
2-propanol (Daejung Co.), THF (tetrahydrofuran, Daejung Co.), 1,2-
dichloroethane (Daejung Co.) 18|31l methylene chloride (Daejung
Co)E F7HEA §lol AHE-sISi

2.2. PolySEBS2| &Z3}

W] @ SFEA7I7F A" 1000 mL 47 fEke7e
polySEBS 20 g2 211 1,2-dichloroethane 500 g 7}8F %, 50 Coll
A 4 h B T LA £ SA S AHs nwkeiiA &
F3}141Q1 chlorosulfonic acid 3.49 g& °F 30 minol| 23 3] &3}
AIFTH12,13]. 5 h F3F 22olA AEs] Ao ZH Zgh 2Ae)
S-polySEBS §-¥& A& 4 33t T Figure 1¢14% S-polySEBS
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dichloroethane®ll 3]41A171 0.25 g2] chlorosulfonic acidE 30 min®ll 4
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Figure 2. Sulfonation of polystyrene.

2.4. S-polySEBS/S-PS blending films2| X|Z=

A% S-polySEBSS} S-PSE Table 19 H|&¥} o] E3hslo]
THF/1.2-DCE &3-g+] &A1 slollA 24 h &<+ &3AlZIch &ald
S-polySEBS/S-PS blending §-91-& petridishE ©]-88}¢ 40~45 T2
vacuum oven oA 48 h T AFAIAOZH <F 100~120 umo] F
3} S-polySEBS/sulfonated PS blending filmsE A|Z2& 4= I3tk A
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Z 17} 1 : 0.62 FAF S-polySEBSS Uatd o7 AT T ARl
ol T8k £5k% S-PSE polystyrene/CSAS] &= W& 1 : 12 A &
AF&313ITE Table 1914 S-polySEBS/sulfonated PS blending films
o] £3)1E YeR ATk
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3.1. FT-IR &3

<578 polySEBS/PS blending film$} S-polySEBS/S-PS blending
film®] FT-IR spectra 543 A% Figure 30 YERSItE £E717F &4
4] & A (polySEBS/PS blending film):= 600 cm™, 1000~ 1100
em’ oA F4ed) W=7 veRA] kgkth Wk, o] )& E9)A
71 B (S-polySEBS/S-PS blending film)& &5th7} 1000~1100 cm™
7 1170~1190 em™ ol Yepdth= 218 geld 4= QIgiT14,15].
&, S-00] 93 600 cm™ F5eTh 9k SOHY S-0 AEZ %o 7)QlE e &
7} 1700 em™ F-Zoll A A7) A0 7 Kol S-polySEBS/ S-PS blend-
ing film& ©] 7|7} Xgelo] 55 AT F U

3.2. 0|21w=k22H(ion exchange capacity, IEC) &M

o] 2 WG 1A Al o] FAO|LALEEE oS53k o]
AFomA Halld 2o Hrt 9 AFHOE F3% RS Algeith 2
A= A2 S-polySEBS/S-PS blending filme] 71Z2TH 71520
T ol2udeFS SHslon, 2T Ve Axd v 1 g Tl
23te o] w$7]9] Wa] =i (meq/g dry membrane) 0.2 LERJS( T
WA AZH S-polySEBS/S-PS blending films= 0.5 M| H,SO, T8
Hof| 24 h F<t FAAIZ F, distilled deionized water (DDI)E ZJ(pH
7)°] HEE AAS vk AHE 252 1 MO NaCl g0 % A
£, 001 N9 NaOH F&E Aoy o] 2udHds
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Figure 3. FT-IR spectra of polySEBS/polystrene blending film (A)
and S-polySEBS/S-PS blending film (B).
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Figure 4. lIon exchange capacity of S-polySEBS/S-PS blending films.
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Figure 5. Water uptake of S-polySEBS/S-PS blending films.
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Figure 6. Proton conductivity of S-polySEBS/S-PS blending films.
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the reference electrodes (cm), the resistance of the membrane (1/S),

ionic conductivity (S/cm), distance between

the cross-sectional area of the membrane (cni’)Z LFERHT). Figure 6°]
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?] o] A EE ) Tasiths A& ERIE 5 Qi) o9} B2 o]2HdE
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4 2 E
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(proton conductivity) %! $H&(water uptake)T S-PSS] F&o] 0.5 g
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