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There seems still to be a i i : 3 V‘;*%
great need in the salitkeduel S ©
cell community for basic information about how to

measure electrode potentials properly and howntb fi 0 t POSITION
electrochemical reaction orders. The presentatioesca ‘ 3
brief overview of these two important areas of
electrochemistry.

The geometric requirements to the position of

¥y Va

electrodes have been treated in details previoasky, © ®
(1,2) and references therein. In spite of this saroekers,
who are indeed well established in the SOFC atila, s

; Anode Electrolyte X cathode
claim that a reference electrode on an electrofpated I y [
cell can reveal the electrode polarization, afdiewing
quote (3) reveals: “The overpotentials at the arate Hy + 07> [%0, + 2¢- > 0 |
the cathode, as well as the ohmic overpotentiabfp) H,O + 2e” :
of the cells, were measured with a reference eldetr
located next to the cathode.” The statement is rfaden Fig. 2. The course of the electrical potential tiyio the
anode supported cell with an electrolyte thickrefss. electrode supported cell with no current across the
10 um. We think this is incorrect. A reference to the electrolyte at the “reference” electrode posititmok
thorough analysis of ref. (1) was made in ref. G)r line) and through the cell part with the curreradar hin
theoretical result is rejected based on “the expeg in line). It is seen that:
our laboratory”. Such a rejection should be queifi (Vret = Va)li = Ry anodet Ry cathodet Reiyt = the total
better. polarization of the cell apart from concentration

Obviously, the results of the theoretical analyses polarization.
(1,2) have not been accepted. Therefore, key panets

repeated here in graphical form (4). Figs. 1 afith&trate actual gas compositions at the “reference” anthén t
the situation. Hopefully, it is clear that the ‘eeénce” support at the lateral position opposite to théehence”
electrode measures only the Emf of the cell with th electrode while the current is running. Thus, ncoant

for what happens on the individual electrodes ean b
derived from such measurements.

Another incorrect conclusion made in the SOFC
electrode literature is that the reaction orderthef

S0pm electrode processes may be derived from polarizatio
10um resistances at open circuit voltage. This is inegaihnot
s00 possible as will be explained in the paper. Also th

pm

requirements of a proper reference electrode will b
discussed. For example, it should be noted that the
electrode potential of an air electrode will chamgh
temperature, while a pure oxygen electrode hasmatant
electrode potential for constant pressure.
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Fig. 1. a) A sketch of an electrode supportedaibften Switzerland (2002).
seen. Note that such a drawing necessarily mutsttaky

out of scale. b) Blow-up of certain parts and tpetof

current distribution are indicated by schematiagenir

lines. It should be noted that the current, agarnfbeing

approximately parallel to the electrolyte planyésy

small at the position of the "reference" electrode.



