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Abstract: Polymer electrolyte membranes (PEMs) are key components to determine electrochemical fuel cell perform-
ances, in addition to electrode materials. The PEMs need to satisfy selective transport behaviors to small molecules includ-
ing gases and protons; the PEMs have to transport protons as fast as possible, while they should act as hydrogen barriers,
since the permeated gas induces the thermal degradation of cathode catalyst, resulting in rapid electrochemical reduction. To
date, limited tools have been used to measure how fast hydrogen gas permeates through PEMs (e.g., Constant volume/varia-
ble Pressure (time-lag) method). However, most of the measurements are conducted under vacuum where PEMs are fully
dried. Otherwise, the obtained hydrogen permeance is easily changeable, which causes the measurement errors to be large.
In this study, hydrogen permeation properties through Nafion212 used as a standard PEM are evaluated using an in-situ
measurement system in which both temperature and humidity are controlled at the same time.
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Fig. 1. Contents of in-situ gas permeability measurement.
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Fig. 2. Calibration curve of gas chromatography for hydro-
gen measurement.
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Fig. 3. Hydrogen gas permeability using in-sifu measure-
ment in dry state.
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Fig. 4. Hydrogen gas permeability using time-lag method
in dry state.

2 F ThY FEE R
g} 2Ad & 72 B 2 9EA S Fig 39
A g1t TH16]

ol9} wlw3ly] 98 Fig. 4= F k5 EHIoA
Nafion2129] 7|4 £33 %Z Time-lagl& o] &3t =
A3 dolgo|t. Barrerg ZIA BT ©@flojH, 1
Barrer = 10" em’ em s” em”ecmHg ' ©|t}h. BarrerS $F

go] g3fo] M4 XIE YAW LT A=
HrE 23Eo0] A FTH17]. Time-laglH< ©]-8-3f
o eqn. ()& 53 7& Nafion2129] 714 F3=
30°CoA 6 [Barrer] 452 ZHo] H9loH, &5 }
2pztel Wk 70°CAI A& 20 [Barrer] %744
sttt 27k /bl wet Z1A 2o i
b Bk msetn & Sloile]. ket da
T wet §F327} Zrbets Adko] UET

My o
x

rlo b

Membr. J. Vol. 26, No. 2, 2016



144 Yoon Jae Lim * Chang Hyun Lee

.| O Nafion212 RH50% o
1.8x107|  m  Nafion212 RH100% -
O 1ex10°t
(7
NE o
G, 1.4x10%+
2
B 1.2x10°F
P
[ ]
E y
o 1.0x10°F
Q.
~
I
8.0x10°+
1 " 1 " 1 " 1
65 70 75 80

Temperature [°C]

Fig. 5. Hydrogen gas permeability using in-situ measurement.
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