Appl. Chem. Eng., Vol. 32, No. 1, February 2021, 68-74
https://doi.org/10.14478/ace.2020.1106

Article

7|MES elSEn dEETT DEARGHE HEXMX| 4S50 0jxl= S
A=Y - Az’

S ety glekaEky
(2020 12€ 169 A4, 2021 1€ 5€ AAE 2021 1€ 59 A=)

Effect of Gas Diffusion Layer Compression and Inlet Relative Humidity on PEMFC
Performance

Junseob Kim and Junbom Kim '

School of Chemical Engineering, University of Ulsan, Ulsan 44610, Korea
(Received December 16, 2020; Revised January 5, 2021; Accepted January 5, 2021)

= =
TEAAND ARAA PeolM NATEE AEES AW BF AP AFoze wgE A2 L AF ) 5¥
E3 5o S 5 2% wpo|th & A= FU 8 AR INT20-A35 o] &-3to] 71A| g hEEel
gt AsdA Y Hs BHE ‘Zﬂﬂdﬂ}. A=EE 25 cm® Y XM]E ol gato] AFE 21 GFE et
A7)sket Yo BAT B FAL PG ADAELS 18.6%H BI%CE FHFAAS 0 UlHE
100, 25% Z71°|A] ohmic #] &-] 747# 8,30 mQ - em’©] 7tA3}o] 7] AGAE gFE0] 7S HE Ago] i
S A3k A el 530k S 21S SRS, A 20 e ohmic AT WS AT Eahol,
FHES T/MIRE 9l ZIASE 73] adtel 71N B dshba Wsld vl SahEst SR
2 shelaksich
Abstract

Gas diffusion layer (GDL) compression is important parameter of polymer electrolyte membrane fuel cell (PEMFC) perform-
ance to have an effect on contact resistance, reactants transfer to electrode, water content in membrane and electrode assembly
(MEA). In this study, the effect of GDL compression on fuel cell performance was investigated for commercial products,
JNT20-A3. Polarization curve and electrochemical impedance spectroscopy was performed at different relative humidity and
compression ratio using electrode area of 25 ¢cm” unit cell. The contact resistance was reduced to 8, 30 m& * cm’® and mem-
brane hydration was increased as GDL compression increase from 18.6% to 38.1% at relative humidity of 100 and 25%,
respectively. It was identified through ohmic resistance change at relative humidity conditions that as GDL compression in-

creased, water back-diffusion from cathode and electrolyte membrane hydration was increased because GDL porosity was

decreased.
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Figure 1. IV curve at different relative humidity.
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Figure 2. EIS at different relative humidity (on 400 mA/cn).
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Table 1. GDL and Gasket Thickness and Compression Ratio

Components Thickness (um) CR. (%)
INT20-A3 2472 + 2 -
Sub gasket 25 -
Gasket 1 2044 + 3 72 £ 1
Gasket 2 1763 + 3 18.6 £+ 1
Gasket 3 1512 = 2 287 + 1
Gasket 4 128.1 = 2 38.1 =1
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Figure 3. Ohmic resistance at different current density and relative
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Figure 4. IV curve at different GDL compression ratio (a) RH 100%,
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Table 2. Fitting Parameter vs. Compression Ratio
RH 100% 50%
C. R 7.2% 18.6% 28.7% 38.1% 18.6% 38.1% 18.6% 38.1%
E, V) 1217
By (V) 0.9976 0.9765 0.9678 0.9424 1.0164 0.9878 0.9592 0.953
R (L2 cn?) 0.065 0.05969 0.05499 0.05101 0.1035 0.09599 0.08982 0.08468
b (mV) 70.52 70.95 715 71.89 0.8674 0.8496 0.8357 0.825
Jioes (A cm?) 0.5258 0.9504 1.41 3.089 0.4 0.9309 22 2465
m (mV) 1.832 0.9033 0.601 0.1165 0.01988 0.01794 0.02088 0.02197
n (A" cm?) 2.426 2.849 3.172 4787 4373 4.49 4.4 4.935
a EZ391 3, Figure 8(a)°ll 7H8]2 A H(open circuit voltage, OCV)S
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