Korean Chem. Eng. Res., 60(3), 321-326 (2022)
https://doi.org/10.9713/kcer.2022.60.3.321
PISSN 0304-128X, EISSN 2233-9558

PEMFC 1-2X132| 7[AIH 7t& L+ 7t b0l 7E 7tA2] A&
4 - gEH - Y| RIS - oL

g sekyel
57922 A =HA] vilFE 315
Yo EEH A
21629 JAHFAN HE T FEE 369H4 18
021 129 39 A, 20229 1€ 249 A=)

Effect of Influent Gas on Mechanical Acceleration Durability Test of PEMFC
Polymer Membrane

Sohyeong Oh, Byungchan Hwang, Sunggi Jung*, Jihong Jeong* and Kwonpil Park’

Department of Chemical Engineering, Sunchon National University, 315 Maegok-dong, Suncheon, Jeonnam, 57922, Korea
*SANG-A FRONTEC CO.Ltd, 369 Route 18, Namdong-ro, Namdong-gu, Incheon, 21629, Korea
(Received 15 December 2021; Accepted 24 January 2022)

(@] oF
pel =

A s AKX (PEMFC) “dst 7HAIsES f18l amafke] 577} Rkl FAllolA e FdA71=
A77F A5 S =t anEAe] i Bkl Z1AIA i B7AREe] s Ui 7R 2
uf o) A EE R g S7F 20E 2 AdEshs Zlo] stttk 2 delMe YA Uit 37F ZREE (Wet/
Dry)ell A 7k F7ek el 2ozt Sl o 71714 Wit B7kxRko] dvhut Wsh=A] gqletara) skl
2,000 mL/min ol AaE ARFE w] F7pARo] 3715 ARSRE w1250 ST 7] AR A=
Pte] A3}Er} Sk Zlo] £ Rlo|3lth. 0] 800 mL/min O % Z4Adhd 3719k A FrpARto] 242t 1.5,
1.24 73t

Abstract — As the thickness of the polymer membrane of PEMFC(Proton Exchange Membrane Fuel Cells) is getting
thinner for PEMFC performance and price reduction, research on improving durability has become more important. In
the durability evaluation of membranes, the mechanical durability evaluation time is more than twice that of the
chemical durability evaluation time, so it is necessary to select the durability evaluation conditions well. In this study, we
tried to check how much the mechanical durability evaluation time changes when there is a difference in the inflow gas
type and flow rate in the mechanical durability evaluation protocol (Wet/Dry). When nitrogen was used at a flow rate of
2,000 mL/min, the evaluation time increased by 1.25 times compared to when air was used. An increase in the degradation
rate of the electrode Pt was the main factor when air was used. When the flow rate was reduced to 800 mL/min, the air
and nitrogen evaluation times increased by 1.5 times and 1.2 times, respectively.
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(Acceleration Stress Test, AST) 7|¥¢] AF&-5+=d|, 1 7]3} 8+
ASTE= 2ltjZbo] o] WAEH= OCV Holding Hol, 717412 AST
= LEAES 55 A 7] WetDry cycle o] AREA O F
AHE-E 32 9l v} v DOE (Department of Energy)tt < ¥ NEDO
(New Energy and Industrial Technology Development Organization)
o A11= 2F%4- PEMFC MEA (Memgrane Eletrode Assembly)]] Tl
A ASTE Fato] U735 7kt QltH15,16].
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7313t 527U S (Hydrogen Crossover Current Density,
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(Linear sweep voltammetry) W5 © 2 =7 3| 1] w3} th. DOE
LSVE anode} cathode®l] 242} 4=42(40 mL/min)$} & 2~(200 mL/
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W3 71HA D75 5733F3H. Short 413 (Short resistance, SR>
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scan rate= 0.5 mV/sec= 0.2~0.5 V H oA b H3IA|7]HA]
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Fig. 1. Change of DOE LSV and HCCD during mechanical accel-
erated stress test (a) Linear Sweep Voltammetry (LSV) of
air 2,000 mL/min (b) Hydrogen Crossover Current Density
(HCCD).
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Fig. 3. Variation of performance during Wet/Dry accelerated stress test (a) I-V curve of air 2,000 mL/min, (b) Change rate of current density

at 0.6 V.
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Fig. 4. Variation of CV curve and ECSA during Wet/Dry accelerated stress test (a) Cyclco Voltammetry of N, 2,000 mL/min (b) Comparison

of Electro Chemical Surface Area (ECSA).
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Fig. 5. SEM image of MEA Surface after wet/dry accelerated stress test (a) N, 800 mL/min, (b) Air 2,000 mL/min.
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Fig. 6. SEM-EDS image of membrane cross section after wet/dry accelerated stress test (a) Cross section SEM image of N, 2,000 mL/min, (b)

SEM-EDS.

Fig. 7. Infrared camera image of MEA during flange experiment
with hydrogen supply after wet/dry accelerated stress test of
N, 2,000 mL/min.
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