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A Study on the Change of Mechanical Property According to the Aging
of Polymer Electrolyte Membrane
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jyg_kr@kumoh.ac.kr Abstract >> Since the various characteristics of the polymer electrolyte mem-

' brane are not clearly identified, it is difficult to predict and design applications for
ggszézd i; “AA:r:ﬁhé§§222 various conditions. In this study, as a previous study on the aging of the polymer
Accepted 18 April, 2022 electrolyte membrane, a study was conducted on the change of mechanical

properties according to the aging of the polymer electrolyte membrane. Through
the tensile test of Nafion 117, the mechanical properties change due to aging
was confirmed. As a result of the tensile test, it was confirmed that the aged
Nafion 117 had reduced tensile strength. Through DSC measurement, aged
Nafion confirmed that the glass transition temperature and enthalpy change
were low, which is thought to be the effect of molecular motion and transition
due to the lapse of time. The effect is thought to cause a difference in the amount
of change in enthalpy, resulting in a difference in mechanical properties during
tension.
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Fig. 1. Tensile test specimen for polymer electrolyte membrane
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Table 1. Specifications of specimens for polymer electrolyte
membrane

Properties Standards (mm)
Width (b) 15
Thickness (t) 0.183
Gage length (Lo) 50
Initial distance between grips (L) 50
Total length (L3) 150
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Fig. 2. Tensile testing apparatus for specimens of polymer
electrolyte membrane

>> FRFLIAAN A3 =84

iy

Z12fut Fig. 40l vepbd o dxkel 1312k Q1A
o] el gk Aol A & F Axol, =F
sh7b 218 13\ 3Ake] ardapds)ddte] oxdxke] ar
AR ARt vlaste] BdAIETE 4.34% A
@iﬁ}oﬂ\q—‘:‘ 74_0_ o]- /\ 011—4_

2ol 7B, 139k e A e 0 d
2 LA At Hlaske] MEE 0.5 mm/mm,
1 mm/mm, 1.5 mm/mm, 2 mm/mmelA ZH2} 10.41%,
20.52%, 24.69%, 26.57%% o&o] TAH AS &
T AT

ob&e] wgshe 13} AP 0t
DEAA AT} B W Ele] 9.84% =& HMEEo A

A

1‘
4

—a— 0Oth years old (2021) ﬂg
30  |—e— 13th years old (2008)

25

20 |-

Stress (MPa)

0 . 1 . 1 " 1 . 1 . 1 . 1
0.0 0.5 1.0 1.5 2.0 25 3.0

Strain (mm/mm)

Fig. 3. Mechanical property of Oth and 13th years old polymer
electrolyte membrane
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Fig. 4. Mechanical property on the elastic regions of the Oth
and 13th years old polymer electrolyte membrane
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Fig. 5. The DSC result on the Oth and 13th years old polymer
electrolyte membrane before tensile

Vol. 33, No. 2, April 2022

Uk o= - MR - - g 179

Ao 22 5 Hol2 AZFE 4= o)
212l o YA]= Boltzmann distribution (£->%F
WS wWEL wlg- 71 AR Bl HA fref ol
LEHT U 2EAE B4 &5 U 9
o7t ARA FellA vepd 4= AP0, o]z gt
AL EEH ol oWl ARl AR aEAt A
&ol il 'Pr?i'éﬂél ZF JA T 5= AP,
AL &7 Ho|= A}
Akzol E‘j/]—‘— ‘!TO:IOHX]‘I] deAEshe 3o wof
2] 1333} J__rx};ﬁs}]%ml- ] 0% }J—TZPQ 3w}
o Hlal] w& frejdol e} gy wshy i
Mkt "]’E]'IT_]' Aog e 4= 9l
Fig. 6 QIS Fallab7] Hell oidxte} 1314}

Ao S FARAAFER| 7 (scanning elec-

tron microscope, SEM)S.Z A3 AE HolF
oI}, 0dF mEA A A ato] 133} TEA A A
2k} Hlaste] ke o] AHA Hols e 8
Q12 4 Qe o]9} o] A moli- A oL
& ion cluster)ol] 23+ Z o7 F5T 4 glo
IS AU A5 3 A7l 3]
&

off w2 o]

b

(d)

Fig. 6. SEM photographs on the Oth years old and 13th years
old polymer electrolyte membrane surface before tensile test.
(a) Surface of Oth years old. (b) Surface magnification of Oth
years old. (c) Surface of 13th years old. (d) Surface magnification
of 13th years old.
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Fig. 7. SEM photographs on the Oth years old and 13th years
old polymer electrolyte membrane surface after tensile test. (a)
Surface of Oth years old. (b) Surface magnification of Oth years
old. (c) Surface of 13th years old. (d) Surface magnification of
13th years old.
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Fig. 8. The DSC result on the 0th and 13th years old polymer
electrolyte membrane after tensile test
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