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Abstract : The key components of a Phosphoric acid fuel cell (PAFC) are an electrode catalyst,
an electrolyte matrix and a gas diffusion layer (GDL). In this study, we introduced a micro-
porous layer on the GDL of PAFC to enhance liquid electrolyte management and overall elec-
trochemical performance of PAFC. MPL is primarily used in polymer electrolyte membrane
fuel cells to serve as an intermediate buffer layer, effectively managing water within the elec-
trode and reducing contact resistance. In this study, electrodes were fabricated using GDLs with
and without MPL to examine the influence of MPL on the performance of PAFC. Internal
resistance and polarization curves of the unit cell were measured and compared to each other
to assess the impact of MPL on PAFC electrode performance. As the results, the application
of MPL improved power density from 170.2 to 192.1 mW/cm?. MPL effectively managed elec-
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trolyte and water within the matrix and electrode, enhancing stability. Furthermore, the appli-
cation of MPL reduced internal resistance in the electrode, resulting in sustained and stable

performance even during long-term operation.
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Fig. 1. Pictures of two types GDL of (a) JMP40 and (b) JMP40-EL1.

Table 1. Manufacturer’s data sheet for the used MGP

Model IMP40 JMP40-EL
Thickless (um) 440+ 20 460 + 40
Basis weight (g/m?) 220+ 20 245£15
Electric resistance (chmz) @1 MPa <2 <15
Air permeability (cm’/cm?-s) >6 0.25+0.1
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Fig. 2. SEM images with two types GDL of (a) JMP40 and (b) JMP40-EL1 (enlarged images: (c) JMP40 and (d)JMP40-

ELI).
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Table 2. The performance of single cell using of GDL with MPL and without MPL

Model OCV (V) Internal resistance (m£2) Power density (mW/cm?) (@0.65V)
IMP40 0.867 7.8 170.2
JMP40-EL1 0.967 192.1
. . - MPLE 2g5p 23} 9lolx A5} skl
101 L300 _ ikt AT wiEe] FAYRL DS Al H
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Fig. 3. Polarization curve of a single cell using of GDL
with and without MPL.
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Fig. 4. Polarization curve of a single cell using of GDL
with MPL according to operating temperature.

Table 3. Performance of a single cell using of GDL with MPL according to operating temperature

Operating Temp (°C) OCV (V) Internal resistance (m€2) Voltage (V) (@300 mA/cm?)
160 0.93 1.9 0.60
170 0.95 1.9 0.63
180 0.95 1.9 0.65
190 0.96 1.9 0.66
200 0.97 1.9 0.66




38 J. Korean Electrochem. Soc., Vol. 27, No. 1, 2024

1.0 T T T T T 200
WM% &<
0.8 Power density L 150 E
- =
2 0.6 Voltage g
=) 100 2
£ 0.4+ %
go. £
r50 £
0.2+ g
o
0.0 T T T T T 0
0 10 20 30 40 50 60

Operating time (hr)

Fig. 5. Graph of long-term operating test of a single cell
using of GDL with MPL.
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