Exam #2
NPRE 470   

April 28, 2011
PART II
Time limit: 50 Minutes *Open Book and Notes

1. Calculate the diffusion coefficient for oxygen ions in pure ZrO2 at T= 900 ° C given ΔGact = 100 kJ/mol, vo =1013 Hz. Assume the ZrO2 has a lattice constant of 6 Å whereby the oxygen –oxygen jump distance is ~1/2 of the lattice constant. 

2. Calculate the limiting current density for a fuel cell cathode running on air at STP and zero humidity. The diffusion layer is 500-µm thick with a porosity of 40%. Suggest two ways to increase the limiting current density in this cell.
