45 List at least four important requirements for a
candidate fuel cell electrolyte. Which requirement
(other than high conductivity) is often the hardest to

fulfill?

1. High ionic conductivity

2. Low electronic conductivity

3. High stabilty (in both oxidizing and reducing environments)

4. Low fuel crossover

5. Reasonable mechanical strength (if solid)

6. Ease of manufacturability

Other than the high-conductivity requirement, the electrolyte stability
requirement 1s often the hardest to fulfill. It is difficult to find an
electrolyte that is stable in both the highly reducing environment of the

anode the highly oxidizing environment of the cathode.



4.6 Redraw Figure 4.4c for a SOFC, where O2- is

the mobile charge carrier in the electrolyte.

Problem 4.6 (10 points) There are two differences from the PEM
case: first, the charge carrier has the opposite sign. and second. it Hows in the
opposite direction, from the cathode to the anode. These two effects combine
to make the diagram exactly the same. The ohmic loss still decreases the
output voltage of the fuel cell, and the oxygen ion is negative it flows up a
potential gradient. Note that the graph is exactly the same as the figure in
the text!
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4.13 Consider two H2-02 PEMFCs powering an
external load at 1A/cm2. The fuel cells are runnig
with differently humidified gases: (a) aw,anode=1.0,
aw,cathode=0.5; (b) aw,anode=0.5, aw,cathode=1.0.
Estimate the ohmic overpotential for both fuel cells
if they are both running at 800C. Assume that thy
both employ a 125pum-thick Nafion electrolyte.
Based on your results, discuss the relative effects

of humidity at the anode versus the cathode.

Anode Cathode
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