™ B #)Q)(Membrane Journal)
Vol. 20, No. 1 March, 2010, 40-46

TEX MolH HEMXE S20EHEEE

1z

Nafion 8% &l MI|UALE 08
NEA-FYL-H AR H YA 2§

AMdietn g4 Fs
(20099 129 89 A<, 20108 19 7€ 44, 20109 28 269 )

rﬂ-

Nafion Impregnated Electrospun Polyethersulfone Membrane for PEMFC
Hong Yeon Lee, Hyung Kwon Hwang, Sang Sun Park, Sung Won Choi, and Yong Gun Shul "

Department of Chemical and Biomolecular Engineering, Yonsei University, 262 Seongsanno,
Seodaemun-gu, Seoul 120-749, Korea
(Received December 8, 2009, Revised January 7, 2010, Accepted February 26, 2010)

2 ok ¥ AToIHE WEN TEAQ FHZLES ol gste] ALY PHOE At Y B3 Be Ax
S5, 1ol Nafion $9& B A7 Z¥A 4319 92UAS 4e Az TP R4S B, 94 187 4
$2 Moz 4§3tslo] Yel 20|n 9 Nafion 21200 O & @4 HAHS 2 AL Helsgn. 34402

Z3& 5td, 349 EYAEZ2&E Tol Nafion &40 -*riﬂ% ﬂtxﬂiﬂ Z A Hol &S AT + UMk
AC impedance 24 A3}, 100°C ©]8}e] LEHMYE 4 o]& AET7} 107 SemE Yo, 100°C l*o“’ Ao
10° S/cm«l #E Yeldth 0.6 V, 90°C 279 A 389 mA/cmu AFYWEE Ve it Nafion 212 48 o] 75°ColA
AU A& Jehf e 98, Nafion 89e FIAN7 Egdg2&Z T2 90°CA Hd A5 & Ze 222 Yeyt.

Abstract: In this study, we manufactured the membrane using the polyethersulfone (PES) of fiber by using the electro-
spinning method. The polymer electrolyte membrane for fuel cells was manufactured by impregnating Nafion solution to the
porous PES membrane. We confirmed that electrospun PES membrane has higher thermal stability than Nafion 212 mem-
brane by thermogravimetric analysis. Impregnated Nafion in the pores of the electrospun PES membrane was characterized
by scanning electron microscopy. The AC impedance data shows the hydrogen ionic conductivity of 107 S/em below 100°C.
Nafion impregnated PES membrane shows the maximum performance at 90°C showing current density of 389 mA/cm’ at
0.6 V, while Nafion 212 membrane shows maximum at 75°C.
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Fig. 2. The schematic diagram of Hydrogen Permeation
Test Cell.
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Table 1. Operation Condition of Nafion Impregnated PES
& Proton Conductivity

Ist znd 3rd 4th Sth 6th

Cell 75°C  90°C 95°C 100°C 120°C 140°C
temperature

Humidifier 500 9000 950¢ 100°C 100°C 100°C
temperature
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Fig. 3. SEM images of electrospun PES membrane (a) top (b) cross-section.
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Fig. 4. SEM images of electrospun PES membrane Nafion impregnation (a) top (b) cross-section.
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Fig. 6. TGA data of electrospun PES.
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Fig. 7. AC impedance datas of Nafion impregnated PES
membrane with different temperatures.
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Fg. 8. Proton conductivity of Nafion impregnated PES
membrane with different temperatures.
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Fig. 9. Performance data of Nafion impregnated PES
membrane.
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