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PEM (Proton Exchange Membrane) =33012] /358l thal] B2 A7lido] XIB= gl ont, vi5-del thgh A

oz 7] At & 4= Qlth & ATe AEES 98l PEM 48 7E 255 AR wl, ) LH?-**
of] mX]= @l el A7t 50~80 T &% W 9lellM] D A7 231 0% gt A9, 1V, CV (Cyclic

Kol IR =

Voltammetry), LSV (Linear Sweep Voltammetry), Impedance, FER (Fluoride Emission Rate) 5= 743t} +d2%
7} GRS ARG} S 50-65 Co: 10, 15 Sl Aap7} pom e Al el P e
Ttk 80 CollA= atat vl M= Ashrt vlszahAl 718= o] short A1 &e] 1.0 kQ-em? ©]8FE 7H4~3HHA] shorting

Aol olal THEHA 1440171 Hholl Also] 2719] oF 1537 zhaaict.

Abstract — Although a lot of research and development has been conducted on the performance improvement of PEM
(Proton Exchange Membrane) water electrolysis, the research on durability is still in early stage. This study investigated
effect of temperature on the water electrolysis durability when driving temperature of the PEM water electrolysis was
increased to improve performance. Voltage change, I-V, CV (Cyclic Voltammetry), LSV (Linear Sweep Voltammetry),
Impedance, and FER (Fluoride Emission Rate) were measured while driving under a constant current condition in a
temperature range of 50~80 C. As the operating temperature increased, the degradation rate increased. At 50~65 C, the
degradation of the IrO, electrocatalyst mainly affected the durability of the PEM water electrolysis cell. At 80 C, the
polymer membrane and electrode degradation proceeded similarly, and the short resistance decreased to 1.0 kQ-cm? or
less, and the performance decreased to about 1/3 of the initial stage after 144 hours of operation due to the shorting
phenomenon.
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Fig. 1. Comparison of I-V performances according to operation tem-
perature.
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Fig. 2. Variation of voltage during constant current operation as a
function of temperature.
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Fig. 3. Change of I-V performance (a)variation of polarization curve at 65 C (b) decrease (%) of current densities at 2.0 V according to tem-

perature.
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Fig. 5. Change of cathode performance (a) cyclic voltammetry of Pt/C electode at 65 T (b) decrease (%) of electrochemical surface area of Pt/

C according to temperature.
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Fig. 6. Change of hydrogen cross over (a) linear sweep voltammetry at 80 C (b) increase (%) of hydrogen crossover current density accord-

ing to temperature.
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Table 1. Components in membrane after durability test
Element (wt.%) 50 C 65 C 80 C
C 30.6 28.0 325
(6] 6.0 4.8 5.7
F 60.9 64.8 55.4
S 2.1 2.0 3.5
Ir 0.3 0.3 1.2
Pt 0.1 0.3 1.8
Total 100 100 100

UERATE 144 A7) 28 A7l wh i gtol] A& ¥ pte} Iro] 7t
7Y 177, 1.2 wt% R e oFo] v Aol w323) QlT}. Table 1]
50, 65 ColA 753k MEA2] |t Pto} IrS W] w3k
Fedl, TE 5SS | S78k8ith &
3] 80 CellMi= 50 TR} AA) A ZH 55 ofo] 7.54)] =0} SRo|
1.0 kQ-cm? ] &}2 A4d)A, 1 ©52) = o] H3S &

Q13 % gk,

.8 B
PEM %308l th-ell vl 75 220 9fake sfetsl] $le
27] A% 18 VO A4 ARE 7} Lol shE FEshA

MEA -5 ¥3} 4l d3}= 24931900t
TE& 257 458445 MEA €3 5271 718l 80 C %5

° o 2T
MEA 4182 50 T 7% MEA 58 9] 37.5%%t}. 50 T2} 65 C

TE 20 nEAE 3t ohs 2 A4S 93 2AEi
t}h 110, A=2] ECSA #H47F 2 MEAY] 1-V A 247} 74
PEM 3138 A5 ¥} 74 ol m] A= o] PyC 5K IrO,
M=) -5 Bl
80 C & el aiAt v A s o] AT

BEAFEE5E7 S71eEATE 80 CollA] short A @-2] 53743 7]
MEA “J5°] 37F8131tt. short 4| 3e] 7= H=to] Agke]of ps}
Iro] " ujel] A& a1, A} vhe] AshE who] gRobx|wA] A
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