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Abstract — When pure hydrogen was supplied to the stationary PEMFC generally using the reforming gas, its char-
acteristics were compared with the vehicle PEMFC. The effect of varying the amount of hydrogen supply to the anode
on the overall performance was compared. The variation of hydrogen supply in the range of 1.0~1.7 excess (stoi.) had
little effect on the OCV of stationary and vehicle MEA (Membrane and Electrode Assembly). At 0.7 V, the current den-
sity of the stationary MEA was about 16% higher than that of the vehicle MEA. I-V performance, impedance, and LSV
were measured with varying relative humidity. Both OCV and electrolyte membrane resistances decreased with increas-
ing relative humidity. The hydrogen permeability of the stationary MEA was lower than that of the vehicle MEA, show-
ing that the durability of the stationary membrane could be higher than that of the vehicle membrane.
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Fig. 1. Change of I-V curve with variation of hydrogen stoichiome-
try (a) Automobile MEA and (b) Stationary MEA.
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Fig. 2. Comparison of OCV according to change of hydrogen stoi-
chiometry.
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Fig. 3. Comparison of current densities (@0.6 V) according to change
of hydrogen stoichiometry.
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Fig. 4. Variation of polarization curve with change of relative humidity
(a) Automobile MEA and (b) Stationary MEA.
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Fig. 5. Comparison of OCV according to change of relative humidity.
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Fig. 6. Comparison of current densities (@0.6 V) according to change
of relative humidity.
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Fig. 9. Change of linear sweep voltammetry with variation of rela-
tive humidity at stationary.
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Fig. 10. Comparison of hydrogen crossover current density accord-
ing to change of relative humidity.

A Ak 2R ST} ok g Abee] A5t £ S
317) WEolth10]. ZeNA FAFIEs} G ﬂi]% MEA7} 2
& 2ofehd ARG A7]3eH A Ul5de] ¥ 52 MEARRL
& 3

4.8 E
PEMFC %8 MEA®] 578 218 MEAS} v w3}7] 3]
Fa vaHY AUEEE AT e ES S5t 92 4

2 e} 2o Aelaold.

&

Ny

(1) 74 1.0~1.7 stoi. 9l ol A= A slol whet 4
A} B OCV 35 A2 v oksich

(2) 4 1.0~1.7 stoi. HlelA =8 0.6 Vol AFUE= 2}
FERT}E ARk o7 vAnk 0.7 VellAE 23818 #8k

(3) HUEE 30%~100% B oA 2dulE = STl w}a} ocv7t
A3l stoi FSEE)} 7o) AA]go] A Wk OCV7E =3ttt

4) 0.6, 0.7 Vollr] B AFUEE Ayt S7isbas 14



2o FTIsIIT.

(5) 2187 A8 MEA B Aol ie7h S7ktel] whe) ot
Apeke] ko] S7FelA v Aol ashs 21& HFR =
gelek 5 glk.

(6) A1 o] FAFILTF AFFE-
OCV7} A8} w58 1819l
(7) 841§ MEA®] FaF3H a7k 285 n o Sol A8
MEA?] 3l vre] vi-do] Agkgunt o 58 5 9lE2 Ralrk

21T} O Yol X8 MEA2)

A
o] =it =AY AL A el ofsto] dHAT ] FHow
8 BA(R16DA11)S] A AT,

References

1. Laconti, A. B., Mamdan, M. and McDonald, R. C., in: W. Viel-
stich, H. A. Gasteiger, A. Lamm (Eds.). Handbook of Fuel Cells:
Fundamentals Technology and Applications, Vol. 3, John Wiley
& Sons Ltd., Chichester, England, 611-612(2003).

2. Peighambardoust, S. J., Rowshanzamir, S. and Amjadi, M., “Review
of the Proton Exchange Membranes for Fuel Cell Applica-
tions) Int. J. Hydrogen Energy, 35(17), 9349-9384(2010).

. Venturelli, L., Santangelo, P. E. and Tartarini, P., “Fuel Cell Sys-
tems and Traditional Technologies. Part II: Experimental Study

W

10.

FZ270A A4 PEMFC MEAS} 218 MEA A1) 473

on Dynamic Behavior of PEMFC in Stationary Power Genera-
tion) Appl. Therm. Eng., 29(17-18), 3469-3475(2009).

. Pasdag, O., Kvasnicka, A., Steffen, M. and Heinzel, A., “Highly

Integrated Steam Reforming Fuel Processor with Condensing Burner
Technology for Maximised Electrical Efficiency of CHP-PEMFC
Systems, Energy Procedia, 28, 57-65(2012).

. Kurtz, J., Dinh, H., Saur, G. and Ainscough, C., “Fuel Cell Tech-

nology Status: Degradation; DOE 2017 Annual Merit Review,
Washington, DC, June 8, 2017.

. Lee, H., Kim, T. H., Sim, W. J,, Kim, S. H., Ahn, B. K., Lim, T.

W. and Park, K. P., “Pinhole Formation in PEMFC Membrane
After Electrochemical Degradation and Wet/dry Cycling Test,
Korean J. Chem. Eng., 28(2), 487-491(2011).

. Song, J. H., Kim, S. H., Ahn, B. K., Ko, J. J. and Park, K. P.,

“Effect of Electrode Degradation on the Membrane Degrada-
tion in PEMFC; Korean Chem. Eng. Res., 51(1), 68-72(2013).

. Hwang, B. C., Chung, H. B., Song, M. H., Oh, S. J., Na, I. C. and

Park, K. P, “Effect of Humidity and Flooding on the Performance
of Proton Exchange Membrane Fuel Cell} Korean Chem. Eng.
Res., 55(3), 302-306(2017).

. Hwang, B. C., Lee, H. R. and Park, K. P., “The Effect of Mem-

brane Thickness on Durability and Performance of Proton Exchange
Membrane Fuel Cell} Korean Chem. Eng. Res., 55(4), 473-477
(2017).

Healy, J., Hayden, C., Xie, T., Olson, K., Waldo, R. and Brund-
age, M., “Aspects of the Chemical Degradation of PFSA Iono-
mers Used in PEM Fuel Cells, Fuel Cells, 5(2), 302-308(2005).

Korean Chem. Eng. Res., Vol. 56, No. 4, August, 2018



