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To be able to focus SOFC development work it idlyig
desirable to be able to break down the electricatéds
observed on the full cell into individual comporemis-
cribable to one of the cell components (anode,ochdtor
electrolyte) or even into individual processes ittiez of
the electrodes. This is a non-trivial task. On thiectro-
Iyte cells it is effectively impossible to use derence
electrode to split the losses between the two reldes
[1,2], and inevitably one has to analyze the fadlll ce-
sponse, which is the “sum of many different proesss

In this study it is demonstrated how the diffusion
losses in the anode-support may be determined and h
the cell resistance can be subdivided into puréigio
losses, losses due to gas-diffusion in the anodetlam
sum of anode- and cathode-loss. This splittingcieved
using results of impedance and DC-tests obtainedifin
ferent gas atmospheres at various temperaturesnitie
nation with simple models of the diffusion losses.

IV-curves on an anode supported thin electrolyte
cell (CO475) with a typical performance of DK-SOFC-
cells produced ultimo 2001 are depicted in Figurd@He
area specific resistances deduced from the curftes a
correction for the non-negligible fuel utilizatiare also
shown. The increasing resistance at high curremgitieis
due to oxygen utilization, but the curvature at lowvrent
density, and specifically the difference betweea two
curves (5 % and 21 % water in inlet) is a fingarpof
diffusive losses in the anode. In the bottom of figare
the prediction of a simple model of the diffusivasd is
illustrated. The model is seen to account very Vazlthe
observed current dependence of the resistanceghaw
for the difference between the resistances obsenitd
different water vapor content. The effective diftuscon-
stant deduced from the best-fit curve is 4.7 iff/s. This
is about 0.5 % of the binary diffusion constant diohin-
dered transport with this atmosphere.

Figure 2 shows measured and calculated equiva-
lent diffusion resistances deduced from impedarata d
on COA475. The best fit corresponds to an effediffe-
sion constant of 4.5 10m?s, which is in good agreement
with the value obtained from the DC-curves in Hig.

Figure 3 shows impedance spectra obtained on
an anode supported cell (PC0030, may 2002) at°850
with different anode gas streams. Diluting the gesénly
affects the low frequency response of the cell (<H2).
Specifically, a pronounced effect of the dilutingsgis
observed below 10 Hz. After correcting for the cemv
sion impedance the low frequency resistance obdearve
the four cases is found to scale in direct invgnsmpor-
tion to the calculated ternary diffusion constaofsthe
gas mixtures.

The diffusion losses on DK-SOFC anode sup-
ported cells were deduced from impedance and D&-tes
in different gas atmospheres. The losses are non-
negligible at 850C considering performance of state-of-
the-art cells [3]. Careful treatment of the coni@rsand
diffusion losses allows the cell losses to be bno#tewn
into ohmic losses, diffusion losses and the suranafde-
and cathode-losses.

REFERENCES

[1] J. Winkler, P. V. Hendriksen, N. Bonanos,
M.Mogensen, J. Electrochem. Soc. 145 (1998) 1184.

[2] M. Mogensen, P. V. Hendriksen, K. Kammer , ith5
European SOFC Forum, Ed. By J. Huijsmans, Vol. 2,
p. 893, European Fuel cell Forum, Oberrohrdorf,
Switzerland (2002).

[3] W. G. Wang, R. Barfod, P. H. Larsen, K. Kammér,
J. Bentzen. P. V. Hendriksen and M. Mogensen, in
this volume.

1.2

] C0O475 850 °C
4 T+ 11
0.4 5
] at/A Rfu,corrected + 1
] +09S
<« 037 21 % H,0 °
g ] T 0.8 =)
| _| ] =
z 02] TO7 2
i 5% H,0 4 ot
0 H2 0.6 8
0.1 :00 21 % H,0 105
] 2 Ruiffusion 04
D i T 0.
D> Difference
0] R SN Y 03

0 02 04 06 08 1 12 14 16

Current density (Alcm?)

Figure 1. IV-characteristic of an anode supporteuh t
electrolyte cell (CO475) and the cell resistancduded
from the curve. Also shown is model prediction®éited
‘Raifiusion) Of the diffusive losses for the two inlet gas
compositions (different water contents) as well ths
difference between the resistances in the two cases
(symbols) and the model prediction for this diffece
(solid line, ‘difference’).
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Figure 2. Measured (symbols) and calculated (lines)
anode diffusion losses on CO475 deduced from

impedance measurements carried out at different
temperatures.
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Figure 3 Impedance spectra of PC0030 obtained&i®@5
with various anode gas streams.



