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Sulfonated poly(ether ether ketone) (SPEEK) was blended with poly(ether sulfone) (PES) at various compositions. To
investigate the possibility of using the blend membranes as polymer electrolyte membranes for direct methanol fuel cell,
the blend membranes were characterized in terms of methanol permeability, proton conductivity, ion exchange capacity,
and water content. Both proton conductivity and methanol permeability of SPEEK were relatively high. As the amount
of PES increased, methanol permeability decreased more rapidly compared to proton conductivity. The experimental
results indicated that the blend membrane with 40 wt% PES was the best choice in terms of the ratio of proton

conductivity to methanol permeability.
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Figure 3. Schematic diagram of proton conductivity measurement apparatus.
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Figure 4. Effect of membrane composition on methanol perme-
ability.
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Figure 5. Effect of temperature on methanol permeability.
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Figure 6. Effect of membrane composition on proton conductivity.
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Figure 7. Effect of temperature on proton conductivity.
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Figure 9. Effect of membrane composition on water content.
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Figure 10. Effect of membrane composition on selectivity.

A el go] RS e e v e Uehle 9
S BUE we] S WA 7|HA S35 A2E Figure 99 Y
ERIlE}. &% SPEEK ] 739 380 oF 0524 3= 1 g
ok 0.5 gf] s FHE T e WERITE PESS] o] 20%%

o] Avl= Wgke Ty E = Ax)el= A2 PES 40%
olale] ZAdel A channelo] AAES & 5= Utk

35 HERE Ful=l}l =4 0|2 MEEo| 2

A vehE ARHAAEOoR S8 Al Al v A4 o]
AEE7} oA s vekeo] 357} 2tolA anode®llA] cathode®
9] wlghE crossover @] dojubA] grotof gtk 1EiL}, AvbE o
Z veke T F4 o] AEEs vldshs Ao®E dEA 9l
th 28EE, 4 ol AREE WEE FUER U @S Ay
= st 7= Ag-skE EAF As)A B}l Nafion 1179] A
YERT 52 AEYEE Zhe o2 AvES dedxgor ¢
3t wto 2 sgypd=tl Figure 109 E-= ko] PESS] k2] # 3}
mE MEE ZhE 25~65 T2 &% Heol disia] Jehd ik s,

ki



A7 veks A7 AA]E Poly(ether sulfone)/Sulfonated Poly(ether ether ketone) E-#= wte] 54 <1+ 149

25 CelA Nafion 1178] AEE=E Aoz XASIAITE 25 CT2] 4
ol <=3 SPEEKS} PES7} 20% 3H+@ Edl= who] Melri=
Nafion 1179] gk} v]$28kqick. 12)u), PES7) 40% $H+-9 Sz =)
o] M= Nafion 1172] ABEHT} ok 1.58)] A% =90 PESQ)
oko] ZF7)gholl whel FA38] A4Stk PESTE 40% S Bul=
3¢ T4 o] MEEE £5°¢ SPEEKS] A ¥} H]=3k3l ot
HErS T3l SPEEKMTF WO PR SPEEKHU} 58 Hulps
Holt) webA, PES7} 40% &8 £ 2lo] DMFCE Ak A
A go g §8 7o)l TP B2 RS o 5 QdgleH o=
Wilhem 5{8]7}, Manea (9]¢ A3 A7elr AA|gir].

4. &4

ru

2 Aol A= poly(ether sulfone)¥} A2E3}FE poly(ether ether ketone)
ERE o] AAveks A5 AR S EA}; el were] &4
7FedE A ET] QA vk FHE, 4 ol AEE, o] i

w Alasa,

7+ 0 2 A9t}

3t 8, 183 g SA%e 7 22 AEE I3
(1) Were T35, F4 ol ALE o]l w3k g3 g1 I
H2 B PESS| o] S71ste] wie} fhAstgi o), 1 A g
geba PESS §EFo] 40% Y W 74 o] ALEEE 5% SPEEK
o] 3k} T zlolE Kol koo, wlghe Fileis 2v] A% A

skolck
(2) WEFA, PESE 40% FH7-8F = uR2- 25 Tof|A o] Aemr}

Nafion 1175.C} oF 1.54] A% 9t

d wogo] &8 ThsAS

HEaEd
. K. Kordesch and G. Simader, Fuel Cells and their Applications,
VCH, Weinheim (1996).
. J. Larminie and A. Dicks, Fuel Cell Systems Explained, John
Wiley & Sons, West Sussex, England (2000).
. Y. M. Lee and H. B. Park, Membr. J., 10, 103 (2000).

4. S. Koter, P. Pitrowski, and J. Kerres, J Membr. Sci., 153, 83

(1999).
. J. Cruickshank and K. Scott, J. Power Source, 70, 40 (1998).

6. A. Heinzel and V. M. Barragan, J. Power Source, 84, 70 (1999).

10.
11.

12.
13.

14.

15.

17.

18.

. S. M. I. Zaidi, S. D. Mikhailenko, G. P. Robertson, M. D. Guiver,
and S. Kaliaguine, J. Membr. Sci., 173, 17 (2000).

. F. G. Wihelm, I. G. MPunt, N. F. A. van der Vegt, H. Strathnamn,
and M. Wessling, J. Membr. Sci., 199, 167 (2002).

. C. Manea and M. Mulder, J. Membr. Sci., 206, 443 (2002).

H. S. Cheon, M. Oh, and S. U. Hong, Membr. J., 13, 47 (2003).

W. Cui, J. Kerres, and G. Eigenberger, Sep. Puri. Tech., 14, 145

(1998).

K. D. Kreuer, Solid State Ionics, 97, 1 (1997).

Q. H. Guo, P. N. Pintauro, H. Tang, and S. O’connor, J. Membr.

Sci., 154, 175 (1999).

N. Cornet, G. Beandoing, and G. Gebel, Separ. Puri. Tech., 22,

681 (2001).

T. Lehtinen, G. Sundholm, and F. Sundholm, J. Appl. Electro-

chem., 29, 677 (1999).

. F. Helmer and M. Metzmann, European Patent 0574 791 A2

(1993).

K. Scott, W. M. Taama, and P. Argynopoulos, J. Membr. Sci.,

171, 119 (2000).

B. R. Pivovar, Y. X. Wang, and E. L. Cussler, J. Membr. Sci.,

154, 155 (1999).

J. Korean Ind. Eng. Chem., Vol. 16, No. 1, 2005



