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Atmospheric sea salt particle species may affect PEFC performance. To verify the effect,
solutions of NaCl, HCI, and NaOH were injected into the cathode of the PEFC, and the effect
of Na" and CI" on PEFC performance was evaluated during constant-current-mode
operation. The linear increase in internal resistance, which indicates the decrease of proton

conductivity by the replacement of H" with Na*

, and an irreversible voltage drop occurred

simultaneously with the injection of NaCl and NaOH solutions. For HCI, a voltage drop was
also observed, but the internal resistance didn't change. In addition, a larger reduction rate of
ECA was observed for NaCl and HCI. These results imply that C1  can be adsorbed on the Pt

catalyst or enhance Pt dissolution.
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Fig. 1 Overview of test equipment

Fig. 2 JARI's standard single cell with PTFE port
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Table 1 Specification of MEA

Catalyst (Anode/Cathode) Pt/Pt

Catalyst loading (Anode/Cathode)
[mg-Pt/cm?]

Electrode area [cm?]

0.4/0.4

25 (5cm x 5cm)
Membrane thickness [ um] 30

Table 2 Experimental condition

Solute component NaC| | HCI | NaOH
Solution concentration [mol/I] 0.01
Solution flow rate [u |/min] 50

Current density [mA/cn?] 1000
Fuel/Air utilization [%] 70/40
Cell temperature [°C] 80

Anode/Cathode dew point [°C] 11/71
Anode/Cathode pressure at;oesspshuerreic

Table 3 Measurement condition of cyclic voltammetry

Anode/Cath[ode gas flow rate 200/200
ml/min]
Anode/Cathode dew point [°C] 11/117
Sweep rate [mV/s] 30
Scan range [V vs RHE] 0.05-1. 30
Cell temperature [°C] 80
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Fig. 3 Cell voltage and internal resistance without sea salt
particle species
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Fig. 4 Effect of NaCl solution on cell voltage and internal
resistance
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Fig. 5 Effect of HCI solution on cell voltage and internal
resistance
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Fig. 6 Effect of NaOH solution on cell voltage and internal
resistance
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