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Abstract — The polymer membrane of proton exchange membrane fuel cell (PEMFC) has a great influence on PEMFC
performance and durability. In this study, hydrogen permeability, fluorine emission rate (FER), lifetime, and perfor-
mance of Nafion membranes with different thicknesses were measured to investigate the effect of thickness of polymer
membrane on performance and durability. The relationship between membrane thickness and lifetime was obtained from
the relationships between hydrogen permeability and membrane thickness, hydrogen permeability and FER, FER and
lifetime. As the membrane became thicker, the hydrogen permeability and FER decreased and the lifetime increased. On
the other hand, the performance decreased with increasing membrane resistance. The membrane thickness range satisfying

both performance and durability was 25 to 28 um.

Key words: PEMFC, Membrane Thickness, Durability, Performance, Lifetime

LM B
w2 ZoflA ghetelUAE A7luA = A5 HEAIA
A gk 585 zkor, g Zstx{o)7] wiiel theksh 2ok
o Y FEdoR 2t g, ad At delld 54 =
ofe] T ARA FolA 758 ABAAZA A A s
ol P AREAL o] AlFe AFEA) sakEe] EEs] Ve

SERIEY
> RELEE S TS WA
(PEMFO)?] 32 7442 it} vt 459] 328 74 ol ch

TTo whom correspondence should be addressed.

E-mail: parkkp@sunchon.ac.kr

This is an Open-Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

473

A} o] ARE-8h= Nafion? 2 HEAEE
acid, PESA)0] 2 -7} 11710]7]
7HAE AZA713L dss FEATIEE
sith. o] o} A2 Ve WS wo] 7 3 A g dx A A
9 295 188 o eldaht AsxA 2
FAE A= @A Qi

2 5 ol 1713184 4 sl(degradation)$} 2] 4
Frgo] HSETHR,9]. M71EketA dgke] o A
A0} Ak F EAF BHE S5l (crossover) A= Ful] Wi AdelA
g dE Adshs Aotk Bo] 791 7hA Fakier) v o
ol 2he] W71sketa Ultdo] a4 S qith10,11]. =84 4
8} PEMFC 7594 & 770 % B ollA] 1At o] 33/

=]

FEahEA e $3o] Fo AN, go] FASH )4
Fodo] g % 9

PEMFC®] I1A} B2 e o] AIeal, 4 =9 7k A,



[}

9 EES 2ol SlelME vhe el allok shAIRE 7k A¢
Apols AAE flelrlz Ho] F7 okttt o] 2 et 4wt
Zeol WAl AL 7k 2t 8l 343 o] F Ak Wi ol dAlE
o LAl el v AR AN = 7] 9 8S sk sl
wjof] g0 A o2 A v FAE A sk Sl
- F 8.

el u S RS T ARAA Y st W=
el s S o REAIT I o A WSS ke Sk
P ol el sl olgf v A= Z7]skek4 At 1y
o] o] 1= SISskitt

r
¢
¢

o
it
N
o
)

o, [N

i

[¢)

2. A

]

2-1. A
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Fig. 1. Hydrogen crossover as a function of membrane thickness.
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Fig. 2. Hydrogen crossover according to fluorine emission rate of
membrane.
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