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Abstract — The study on electrode degradation of Proton Exchange Membrane Fuel Cell (PEMFC) was mainly
studied on the particle growth and active area reduction of Pt on the electrode. The degradation of the electrode catalyst
Pt in contact with the membrane affects the deterioration of the polymer membrane, but there are not many studies
related to this. In this study, the phenomenon of the deposition of deteriorated Pt inside the polymer membrane during
the accelerated electrode catalyst degradation test and its effects were studied. The voltage change (0.6 V < 0.9 V) was
repeated up to 30,000 cycles to accelerate the platinum degradation rate. When the voltage change cycle was repeated
while oxygen was introduced into the cathode, the amount of Pt deposited inside the film was larger than when nitrogen
was introduced. As the number of voltage change cycles increased, the amount of Pt deposited inside the membrane
increased, and Pt dissolved in the cathode moved toward the anode, showing a uniform distribution throughout the
membrane at 20,000 cycles. In the process of the accelerated electrode catalyst degradation test, the hydrogen crossover
current density of the membrane did not change, and it was confirmed that the deposited Pt did not affect the durability
of the membrane.
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o SSlelA FaoliA) AlthE dolate] nREA A Assembly)E PSS 2450] A5jEo} o] LE 4 BT 2
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(Scanning Electron Microscope-Energy Dispersive Spectroscopy,
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15kVATE D=2 Pt Y4 AF= TEM(Transmission Electron Microscope,
JEM-F200, JEOL, Japan)& ©]&-ato] 41813t}
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B3R 7has ek & F-3iA (Fig. 4), 45-9] Prt 8-3l1= o]
A3}y Aol nlals] wiAtuke) prl AEE AS g slo)th
DOE X2 EZ] ol&] A=Fn) ptE 71 43A17] MEAS

o,

4>

(a) 5,000 cycles

(b) 20,000 cycles

(c) 30,000 cycles

Fig. 1. Comparison of SEM image of MEA cross section after voltage cycles using loader with cathode gas O,.
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Element W1t% Element
C 35.69 C
O 277 0
F 57.96 E
Si 0.98 )
S 0.94 Si
Pt 1.67 Pt
Total: 100.00 Total:

Wit% Element W1t%
36.25 C 35.75
403 ‘FD ;3528
56.35 Si 2.55
118 S 114
219 Pt 2.66
100.00 Total: 100.00

(a) 5,000 cycles

(b) 20,000 cycles

(c) 30,000 cycles

Fig. 2. Comparison of SEM-EDS of membrane cross section after voltage cycles using loader with cathode gas O,.

Atomic %

Element Wit%

C 35.49 46.99
0] 3.97 3.94
F 57.40 48.05
Si 1.14 0.65
S 0.52 0.26
Pt 148 0.12

Total: 100.00 100.00

(b)

Fig. 3. After 5,000 voltage cycles using potentiostat with cathode
gas N,, (a) SEM image of MEA cross section, (b) SEM-EDS
of membrane cross section.
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of (a) Cyclo Voltammetry, (b) Electro Chemical Surface Area.
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ME9 Pto] F& vlwsky] flE SEM-EDS 418 A3 Fig. 3
b)ell YEFATE P7F 1.48 wi% A& 5 9] Fig. 22 5,000 AFo] & Al
A ¥ WS w) 11% Zr}. Cathode 77 44D off Pr} PIOS &
’J3t7] folsta, Pto7} 32 HgtelA] Prol 0% §3l=o] 0|2k
B2 2Jo) 7} wAEE 71 0 & I TH20].

32, HIS0 2y 24
A5 po) 74 Qs oA A g Aol2 8157} 5

7VekrE eve] 27 A% Fig. 404 & <7 Itk ECSAS)
H3H(%)E Fig. 4 b)oll HEFIE=T] 30,000 Aol 5 40% o) 7+
2%-& B9tk DOES] 71 Ul 33 7H(Accelerated Stress Test,
AST) 2 EZ o)A ECSA 74 40%7} 715¢1 8] 30,000 Ao &
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