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A Study on the Effects of Ir and Ru Catalysts at the Oxygen Electrode
of Low Pt MEA in Electrolysis Mode of URFC
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Received 10 September, 2025 chemical reactions of fuel cell and water electrolysis in low temperature require
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Accepted 1 October, 2025 ance improvement are required to operate the reversible functions in URFC.
Many previous studies have investigated the performance of MEAs (Membrane
Electrode Assembly) made with a high content of Pt catalyst, but there is no stud-
ies on MEAs made with a low composition of Pt catalyst.
In this study, we investigated between the catalyst composition and electro-
chemical performance on MEAs in URFC. The electrochemical performance
of MEAs made of low-content Pt, Ir and Ru catalyst was experimentally
investigated. The results showed that in water electrolysis mode, the electro-
chemical performance of Ir, Ru, and Ir/Ru catalyst improved with increasing
catalyst content. However, the performance of Ru and Ir/Ru catalysts decrease
above 2 mg/cm?.
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Table 1. Properties of Nafion 115

Division Properties

Type Nafion 115
Equivalent (EW) 1100
Basic weight (g/m?) 250
Thickness (mm) 0.127

Table 2. Electrode Catalyst Composition of URFC MEAs

Cathode Anode
Ir 1 ~3 mg/em?
Pt/C 2 mg/cm’® |Pt 0.1 mg/cm’| Ru 1 ~ 3 mg/em?
It/Ru 1 ~ 3 mg/em?

DupontA{Wilmington, DE, USA)%] 15X} A&
9k¢] Nafion 1159] #2-& vhebdl Zlojcf*.

URFC$ MEA:= 57| 0.127 mm, 7]% 57| 250
g/m’, Z=F 1100¢] Nafion 115 o]-2m3hatof| Table
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o BywAo At
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3) Hot press

4) Heat treatment

Fig. 1. Manufacturing Process for the MEA in URFC
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Fig. 2. Fuel Control System for URFC Performance Evaluation
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Fig. 3. Schematic Diagram on the URFC Performance Evaluation
Process

100

T T T T T T
! —u— Ir 1mg Performance : n 0 I /A
o+ Ir 1mg Efficiency / A
—e— Ir 2mg Performance | /
Ir 2mg Efficiency / A /A 195
—— Ir 3mg Performance L I}
Ir 3mg Efficiency I/ /A

~ m
> E
= 3
o] 48 @
B 3
c Q
) <
5 o
o da &
“a
"
0 o p T8
3
1 4 I 1 I 1 1 1 n 1 L 1 n 70
0 20 40 60 80 100 120

Current Density (mAIcmz)

Fig. 4. The Relations between Ir Catalyst Content of Oxygen
Electrode and Performance of Electrolysis Mode in URFC
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Fig. 5. The Relations between Ru Catalyst Content of Oxygen
Electrode and Performance of Electrolysis Mode in URFC
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