Korean Chem. Eng. Res., 62(1), 7-12 (2024)
https://doi.org/10.9713/kcer.2024.62.1.7
PISSN 0304-128X, EISSN 2233-9558

DEAPHHE A=

24 - BIRTH RE - AYE: - wX|* - F[YEI* - gET
%ﬁﬂiﬁ}ﬂ s}e}-8ta)
57922 A =HA wl=tE 315
*S A e A AT
31214 FHEE ZJOW ST A FAR 303

(20239 92 1€ HF, 20239 122

FAE H 20239 129 219 A=)

Effects of Changes in Accelerated Degradation Conditions for Catalyst Supports
in Polymer Electrolyte Fuel Cell

Sohyeong Oh, Yuhan Han, Donggeun Yoo, Myoung Hwan Kim*, Ji Young Park*, Youngjin Choi* and Kwonpil Park’

Department of Chemical Engineering, Sunchon National University, 315 Maegok-dong, Suncheon, Jeonnam, 57922, Korea

R 8 E A & 3 A] (Polymer Exchange Membrane Fuel Cell,
PEMFC):= 2HA|

*KATECH, 303, Pungse-ro, Pungse-myeon, Dongnam-gu, Cheonan-si, Chungcheongnam-do, 31214, Korea
(Received 1 September 2023; Received in revised from 15 December 2023; Accepted 21 December 2023)

(@] oF
pel =

AR sl AR AX (PEMFC) Uidell Sl A1 vide] wixli= o] At Sl Ax2e] 7145 v+t =37}
& AY(1.0~1.5 V)olA 1egs]of Fuf5-e] Fuljo} o] 0. r wQIT I gho] Astof X A|A) w5+ 37}l vl
F vk W SB7R Rl AAAE O gk 2308 Zara) 7]Ee] L2 EE (DOE R EE)e sl
IS 35% Seal AP} S ARl ZRES (MDOE)= /Iskaith. 1.0 < 1.5 V 1138} Alo]3 vk

Foll Fol vIEHYE (MA)eh A7]Sr] BUA (ECSA), 710155 €% (DLC), Pt &3ll9} 4t 48 5=
at3lth. HIEdIE 732 40% '=28hst] MDOE 2222 500 ARRE Hiell /k¥|o] DOEUR R ksl S
2N 71EA FHE A4 A A8kE DOE ZEEZHTE 50% S7H1Z 4= 29dch.

L
T3

N
i, b k=l

=

r_[

s Jl-u:

Abstract — The durability of the catalyst support has a significant effect on the durability of proton exchange membrane fuel
cells (PEMFC). The accelerated durability evaluation of the catalyst support is performed at a high voltage (1.0 to
1.5 V), and the catalyst and ionomer binder in the catalyst layer are also deteriorated, hindering the evaluation of the
durability of the support. The existing protocol (DOE protocol) was improved to find conditions in which the support,
which is a durability evaluation target, deteriorates further. A protocol (MDOE) was developed in which the relative
humidity was lowered by 35% and the number of voltage changes was reduced. After repeating the 1.0 <> 1.5 V voltage
change cycle, the catalyst mass activitiy (MA), electrochemical active area (ECSA), electrical double layer capacity
(DLC), Pt dissolution and particle growth were analyzed. Reaching 40% reduction in mass activity, the MDOE protocol
took only 500 cycles, reducing the number of voltage changes compared to the DOE method and increasing the
degradation of the carbon support by 50% compared to the DOE protocol.
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Fig. 1. Change of I-V curves reflected voltage decrease due to mem-

brane resistance and hydrogen crossover after a) MDOE AST
b) DOE AST.
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Fig. 2. Comparison of mass activity of MDOE method and DOE
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