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Small, Thin-film Electric Potential Sensor for In-situ Evaluation of Fuel Cell Stack
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ABSTRACT

Measurement of electric potential is an effective
means of monitoring changes in the characteristics of the
materials used in fuel cells and of obtaining an
understanding of the internal environments of the cells.
In addition, measurement of the distribution of electric
potential is important for the optimal design of fuel cells.
However, it is necessary to supply hydrogen to
conventional electric potential sensors to obtain a
reference electric potential, and structural constraints
limit the number of points at which they can be used for
internal measurements. A new small, thin-film, self-
hydrogen-generating sensor has been developed in order
to address these issues. The new sensor can measure
potential in any part of a fuel cell stack, and enables
more accurate in-situ evaluation of the gas and water
environments in the fuel cells.
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Fig. 1 Schematic of fuel cell
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Fig. 2 TEM image of catalyst after start-stop cycle
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Fig. 3 Example of fuel cell with RHE
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Fig. 4 Schematic of RHE
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Table 1 Anode potential under H, and air condition

H,in

2

83

*At 25°C, atmosphiéric pressure, 100% RH

Anode potential (V) Airin

No H, condition Air condition 1
1 0.01 1.06
2 0.00 1.03
3 0.00 1.07

4
4 0.01 1.05

H, out

Air out

Table 2 Relation between difference of cathode and anode potential and cell potential

Potential (V)

No (a) Anode (b) Cathode (c) (b)-(a) (d) Cell
1 -0.01 0.79 0.80 0.79
2 0.00 0.80 0.80
3 -0.01 0.79 0.80
4 -0.01 0.78 0.79

*At 25°C, atmospheric pressure, 100% RH

Airin H, in
1 2
4 8

H, out  Airout
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Fig. 7 Layout of potential sensor
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Fig. 8 Potential distribution during generation
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