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Abstract >> Durability characteristics of Gas Diffusion Layer(GDL) is one of the important issues for accomplishing
commercialization of Proton Exchange Membrane Fuel Cell(PEMFC). It is strongly related to the performances
of PEMFC because one of the main functions of GDL is to work as a path of fuel, air and water. When the
GDL does not work on their proposed functions due to the degradation of durability, mass transfer in PEMFC
is disturbed and it might cause the flooding phenomenon. Thus, investigating the durability of GDL is important
and understanding the GDL degradation process is needed. In this study, electrochemical degradation with carbon
corrosion is introduced. The carbon corrosion experiment is carried out with GDLs which have different MPL
penetration thicknesses. After the experiment, the amount of degradation of GDL is measured with various properties
of GDL such as weight, thickness and performance of the PEMFC. The degraded GDL shows loss of their
properties.
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Fig. 2 Pore size variation of GDLs along cross-sectional
direction
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Fig. 3 Schematic illustration of 3-electrode setup for carbon
corrosion test
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Table 1 Experimental conditions of the performance test

Property Condition
Active area 5 x5 cm’
Temperature 65C

Relative Humidity 100%, 50%

Pressure Ambient

S/R (Anode/Cathode) 20/ 15




At vlAcEE A% Aolo] e nEA 4

wW
2
Hu
g
A
N
P
0x
orr
1
1z

GDLO| Uh4%s At 4% 4 F AZe] dag

A 712 dee S7E5IHh Fig. 4ol Hzo] &

= 5
AZ-AY AV curve) oA &=
(Relative Humidity, RH) 100% ZZAojA+= GDL-C
A3 A9t B ABUE Qeo|A] GDL-AC

A Fresh vs. C Fresh @ RH 100%
1

0.8
S 06
5
=
§ 0.4
0.2
0 L M 1 L L " L
0 02 04 06 08 1 12 14 16
Current Density (A/cm2)
A Fresh vs. C Fresh @ RH 50%
s
g
S

12 1.4 1.6

D L 1 1 L i
0 0.2 04 06 08 1
Current Density (A/cm2)

Fig. 4 |-V curve of a unit fuel cell with fresh GDLs under
different humidity conditions: RH 100% and RH 50%
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Table 2 Weight loss of samples: GDL-A and GDL-C

Weight GDL-A GDL-C
Fresh (mg) 418.59 379.46
Aged (mg) 414.07 370.40

Thickness Change (%)

Fig. 5 Thickness change of samples: GDL-A and GDL-C
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Fig. 7 Schematic illustration of carbon corrosion mechanism of GDLs: GDL-A and GDL-C

Alo] ojytris AL ojulalH, MPLO] A& Zlo]
7t %%—%4% Bk Rajo] Bejslrhiz A& ofulgich
7’1194 79 Fig. 504 BX0] GDL-A_J 2

o2 oF2.6% {4, GDL-CO] 79 ¢F 3%

sl A eI WE 7 3% Wi
wfolo] Hls) 7 WEREO] Holrt AA| ghe AL
A3e Holit, o= AlY W] FESEM ofnx]
w42 B nas 2 4 ek

M A7l whw, GDLe| g R4jo] ofu}
£ A% 7Sk MPLAole] o] e

Fora) wA B

o] GDLQ| Tg Atw
ol7} MoR = AL & ?_?;i_} 4 Ik B gitof 4]
% % 7}A] GDLO] Bk FL4] o]% thyl FESEM o]

54j0] Qlojuini, g

> BRes 9 AoluAets =83

RS AHE A, Fig 604 Holkol,
MPLAto| 9] 777} B4 410 Feret
2 99t} 2, wha o F okt 7] %o} MPL A}
o]&] Ao A FAE7] wiZol Fig. 7o uet
W A, GDL-CO| 7|4 Ao]2 AT MPLO| A}
t]]x42§ 7] HA Rk 7];<H.4 A HRES 3
Z]o]—j’_ 7] wEo] F AE Aoe] £
s} ZPOM 13} 2jolof HIBH =7

Hllhﬂ- 011:].

7140}

e TG

[o:

[eX Xe)
S

3.3 GDL LiT¥s Xt £ HEMX| ¥5 24

¥ GDLE §ha $4) 43S Bl A A
F. T A ALgIl] ARAA M 24 2



e i e B e

A Fresh vs. A Aged @ RH 100%

0.8
= 06 g
3 o4
>
Aged
0.2}
0 L L L M " L n
0 0.2 04 06 0.8 1 12 14 1.6
Current Density (A/cm2)
C Fresh vs. C Aged @ RH 100%
0.8
= 06
S o4
Aged
0.2

0 L L L L " L .
0 02 04 06 08 1 12 14 1.6
Current Density (AJcm2)

Fig. 8 |-V curve of a unit fuel cell with fresh and aged
GDLs under RH 100% condition
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