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Abstract — In the proton exchange membrane fuel cells (PEMFC), the development of a reinforced membrane with
improved durability by a support is actively in progress in Korea. In this study, the initial performance and
characteristics of four types of reinforced membranes were compared. Reinforced membranes with higher amounts of C-
F chains in the polymer membrane showed lower water diffusion coefficients due to the hydrophobicity of the C-F chains.
The thicker the polymer membrane, the more the hydrogen permeability decreased and the higher the OCV. Membrane
with short resistance below 1.5 Qcm? showed OCV below 0.9 V and the lowest performance, so short resistance should be
above 3.0 Qcm?. Compared with the current standard membrane, there was a similar domestic membrane, which could
confirm the possibility of localization of PEMFC polymer membrane.
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Fig.1. Comparison of FT-IR of various membranes for PEMFC.
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o] 25cm?¢] MEA$} GDL (Gas Diffusion Layer, SGL 10BC)<
Aol OEIE A At AE T8 8] TH(separator)] -
2 HANZE71A] v R 3 = 5 e, 2 A A
£ 2 "Ao] 66.7%<] wE|vs ARSIt Al 25, 75, 3
%452 (RH) 5 Station (CNL Energy Co, Korea) 2. % A|o{38}-%i T},
MEA (Membrane and Electrode Assembly)S £33} A]7] 31 LRt
2191 PEMFC -3 %71(70 °C, 100%RH, anode 1.5 stoi. cathode
2.0 stoi.)elA 1-V A5 41 73t

22. M BN

T A FEE(HCCD)= Potentiostat (Solatron, SI 1287)=
0]8-3F LSV (Linear sweep voltammetry)®' © 2 =7 3l v| w3}
St} LSV anode®} cathode®ll Z}Z; 4=4~(40 ml/min) 9} & 4
(200 ml/min)E ¥-53}aL, scan rate 1 mV/secZ 0~0.4 V 5 % ol A
AgE WA 7IEA ARE SA8HATHIZ) A58 H 4
(ECSA, Electrochemical surface area) Potentiostat-= ©]-83F CV
(Cyclic voltammetry)'3'H © = Z43F3tt CViz LSV T3l
7}~Z F93}a1, Scan rate 30 mV/secE A2 HIA 7 HA A
5 FAsk=t, l4cycle ¥ S 3k AT},

vk A8 gl B A 32 Impedance analyser (Solatron, SI
1287)E ol &3l &9ttt YA 72 anode9} cathodeol]
Z¥7} 422~(93 ml/min)2} 3-71(296 ml/min)E 335+, DC current
1A, AC amplitude 100 mA, frequency 100,000 Hz~0.1 Hz ] ]
A St

o] - 9] 3}l X5 HlwEh7| £]3l ATR (attenuated total
reflection)®] F-2- FT-IR (ABB Co, FTLA 2000)& ©]-&3it}.
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a1 8 = Qluk £ EA7] SO (stretching symmetric) Q] 1,057 cm™ <]
A7E 4FF BT AY sdsA £EA SZHEW, Equivalent
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AFIA=o] EWglo] A8 22 Ao B, v 42 579} A
A A7} 2t Al w|R|= Jgko] Avkar & = Qi v A A=
C>D>A>B 2% HFR 4] 9} 24] ¢Fth(Table 1). XX 2]
o] Y= Ao R AE = AXA FAE C>B>A>D &
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Fig. 2. Comparison of impedance of various membranes and elec-
trode assembly for PEMFC.

Table 1. Characteristics of reinforced membranes in PEMFC MEA
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Fig. 3. Comparison of linear sweep voltammetry of various mem-
branes for PEMFC.
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Fig. 39| Lsvell 9Jel] ot nlust 49 D>B>A>C
Aotk TS BHES] 9ol mR B>A>D>C 7
ojo} sh=d] D7} Ald ZAA B 2L DellA] short Aol QlojAfEt
ALtk short @Aell o3 71&717F A4 DI 03 Vel
HCCDE 4 3E W =/ oA Zlolth{13]. FaF e
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olA|i= et & dAJskaL lrk.
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Fig. 40 AFHA L] wpE 1222k] 53 water fluxs HEF
t}. anode®l| 4] cathode® 32+ WS (HZ G AFHEE7}
7} cathode®lA] anode ©]F k= 9] oFo] S715HE &
T Aok AFAET} S718PH cathodeo A A= &2 o] &
7kehaA ejeitehs &2 ol S7FP| witoltH15]. water flux
£ C>D>B>A olth v ol vls) C-FolA7F Al & A%
O|(Fig. 1) C-F&] &7l &&f & GAHAIG7 A &) 5 ¢4
FRES} th2A v A7 AY 772 C MEAS] water flux7} #]
d Hr}, o]} 2 A v FARY EEAAIGSF A7 AEA
o] Qsto] ¢ 7] wiEolgt ot & ko] BT A
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Ads 2HEd - vk

Sample Thickness (um) OCV (V) Current Density at 0.6 V (mA/cm?) HFR (mQ*cm?) ECSA (m%g) HCCD (mA/cm?) Short circuit resistance (kQ*cm?)

A type 17.8 0.951 1029.6
B type 143 0.949 1077.3
C type 22.0 0.964 990.2
D type 19.1 0.898 890.6

582 37.8 2.027 3.354
68.5 36.2 2.468 4.923
72.5 38.0 1.422 6.807
64.6 33.8 2.340 1.258
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Fig. 5. Comparison of water diffusion coefficient through various
membranes for PEMFC.
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Fig. 7. Comparison of I-V curves of various membranes and electrode
assembly for PEMFC.
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