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The increasing quality and durability of solid oxide fuel cells (SOFCs) state-of-the-art materials ren-
ders the long-term testing of fuel cells difficult since considerably long equipment times are needed
to obtain valuable results. Moreover, reproducibility issues are common due to the high sensitivity of
the performance and degradation on the testing conditions. An original segmented cell configuration
has been adopted in order to carry out four tests in parallel, thus decreasing the total experimental
Keywords: time and ensuring the same operating conditions for thg four segments. The .investigatioq has begn
Segmenté d testing performed on both anode-supported cells and symmetrical Lanthanum-Strontium Manganite-Yttria-
SOFC stabilized Zirconia (LSM-YSZ) electrolyte-supported cells. In separate tests, the influence of variables like
cathode thickness, current density and cathode composition on performance and degradation have been
explored on anode-supported cells. Furthermore, the effect of chromium poisoning has been studied
on electrolyte-supported symmetric cells by contacting one segment with a chromium-iron intercon-
nect material. Long-term polarization of the segments is controlled with a multi-channel galvanostatic
device designed in-house. Electrochemical characterization has been performed through electrochemical
impedance spectroscopy (EIS) at different H, partial pressures, temperatures and bias current, effectively
demonstrating the direct impact of each studied variable on the cell performance and degradation behav-
ior. Segmented cell testing has been proven to be an effective strategy to achieve better reproducibility for
SOFC measurements since it avoids the inevitable fluctuations found in a series of successively run tests.
Moreover, simultaneous testing increased n-fold the data output per experiment, implying a considerable
economy of time.

Cathode degradation
Long-term testing
Parallel testing
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1. Introduction

Solid oxide fuel cells (SOFCs) continue to be intensively stud-
ied as promising devices to convert high energy electrical with
high efficiency. SOFCs are medium- or high-temperature fuel
cells (600-900°C) constituted by ceramic or cermet electrodes
separated by an ion-conducting ceramic membrane. Their high
operation temperature allows numerous fuels to be converted into
electrical power and heat; moreover, as kinetics is relatively fast,
the use of expensive noble metals as electrode catalysts is avoided.
However, the harsh cell operation conditions have the downside of
introducing deactivation processes that cause a decrease in perfor-
mance and conversion efficiency. Several degradation phenomena
have been studied, among others: (i) microstructural changes
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that reduce the active area and the conduction properties of the
electrodes [1-5], (ii) solid state interfacial reactions between cell
components and materials, leading to the formation of resistive
phases [6-9], (iii) electrode poisoning by volatile, inorganic species
(e.g. chromium [10-14]) blocking active sites and (iv) conductivity
degradation of the ceramic electrolyte upon aging [15-17].

As SOFC life-time is a key factor for introduction into the mar-
ket, several solutions have been found in the last years to hinder
deactivation processes while maintaining or even increasing per-
formance. From a materials point of view, the quality of the raw
materials has been improved to limit the segregation of impuri-
ties, and the catalyst electrodes as well as their compositions have
been selected to hinder the formation of foreign phases. From the
technical point of view, system components, like metallic intercon-
nectors or heat exchangers, have been chosen or treated to limit
the emission of pollutants. Furthermore, operating conditions (e.g.
temperature, fuel utilisation, cell overpotential) are optimized to
limit degradation. Nevertheless, degradation phenomena are hin-
dered, albeit not eliminated; thus, life-time is still an issue from an
industrial point of view.
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As a consequence of the recent improvements allowing to
achieve performance losses as low as 1% over 1000 h of continuous
operation, the study of slow, simultaneous, interrelated degrada-
tion mechanisms is difficult due to the long testing time needed to
measure significant variations in performance; further, the separa-
tion and quantification of the contributions of each phenomenon
is even more challenging. Furthermore, degradation studies need
robust and stable test benches permitting to identify changes of the
order of 1% after months of aging. Operating conditions must be rig-
orously the same for all the tests of an experimental campaign, since
even small changes in temperature or gas distribution affect the
cell behavior and overrun the influence of a given studied variable.
Reproducibility and testing time are key issues in state-of-the-art
SOFC research.

The present work proposes an original testing strategy aiming
on the one hand to reduce the time needed for an experimental
campaign and, on the other hand, to ensure reproducibility of oper-
ating conditions. These two objectives are achieved by the so-called
segmentation of a cell, allowing parallel simultaneous testing of
each segment under the same operating conditions. Cell segmenta-
tionin our work is performed by depositing four separated cathodes
either on an electrolyte-covered anode or, in a symmetrical con-
figuration, on both sides of an electrolyte support. In both cases
the measurements have been conducted independently on each
segment, leading to the investigation of the effect of one specific
variable (cathode thickness, current density, etc.) on the perfor-
mance and aging behavior of the multi-cathode cell.

2. Experimental

2.1. Cell preparation

Two types of supports have been used: electrolyte-covered
anode supports (AS) and electrolyte supports (ES) (Fig. 1). The
250 pm thick anode-supported half cells were manufactured by
tape casting (HTceramix SA, Switzerland) using 55wt% NiO and
45 wt% Yttria-stabilized Zirconia and co-sintering with a 5 pm thick
8% Yttria-stabilized Zirconia (8YSZ) electrolyte. The anode supports
were then laser-cut to the shape of 60 mm discs; this allowed
avoiding curved edges. The electrolyte supports were made of
3% Yttria-stabilized Zirconia (3YSZ) (Kerafol, Germany) as 82 mm-
sided squares with a thickness of 115 pm.

All the other cell active layers were deposited by screen-printing
and were made of Lanthanum-Strontium Manganite (LSM) of dif-
ferent compositions and 8YSZ with a volume ratio of 50/50. The
composite powder was prepared mixing the as-received LSM and
YSZ with ethanol in a ball-mill for 24h in presence of zirconia
spheres. Inks were printed layer by layer through stainless steel
mesh on the anode-supported half cells. The inks were obtained
mixing the powders on an alumina triple-roll mill with 3.2% ethyl-
cellulose in terpineol as a binder (ratio powder/binder around 1.36).

Three experiments done on anode supports and one on elec-
trolyte support will be illustrated in this publication.

The test A on anode support (AS-A) was aimed to inves-
tigate the effect of the current density on the cell operation;
therefore four identical cathodes were deposited on the anode sup-
port. The materials used for the cathode inks were as received
LSM (Lag.75Sr025)0.90Mn0O3_ 5 from Praxair, USA (LSM25) and 8YSZ
(Tosoh Corp., Japan) both with a nominal average particle diam-
eter of 0.5 um. The cell was then sintered at 1100°C for 1h. The
cathodes, covered with a LSM25 current collection layer, were con-
tacted with platinum meshes.

The test B on anode support (AS-B) was aimed to investigate the
effect of cathode thickness on cell operation; therefore four cath-
odes of identical composition were deposited on the anode support
by screen-printing successively a different numbers of layers. Each

layer consisted of approximately 5 wm of cathode material. The
composition of the as received cathode material (Fuel Cells Mate-
rials, USA) was (Lag.70Sr0.30)0.90MnO3 s (LSM30) with an average
particle diameter equal to 0.3 wm and grinded 8YSZ (Tosoh Corp.,
Japan). Grinding was necessary in order to bring the average YSZ
particle diameter down from 0.5 to 0.3 wm, so as to have the ratio
between the particle diameters of the two phases close to the unity,
which is a key parameter for percolation [18]. All particle size distri-
butions and average particle diameters (dsg) have been measured
by laser diffraction on a Mastersizer (Malvern Instrument, UK). The
cell was then sintered at 1050°C for 1h. The cathodes, covered
with a (Lag,e5510.35)0.95Mn03, s (LSM35, Fuel Cells Materials, USA)
current collection layer, were contacted with platinum meshes.

The test C on anode support (AS-C) was aimed to investigate the
effect of Mn doping of the YSZ phase in the composite cathode on
the cell operation; therefore four cathodes made of LSM30 and Mn-
enriched 8YSZ were deposited. The dissolution of Mn oxide into
the 8YSZ powder was carried out by heating for 100 h a mixture
of 8YSZ powder and Mn-acetate at different temperatures (900,
1000 and 1100°C). The heat treatment temperature controlled the
theoretical amount of Mn oxide dissolved into the 8YSZ phase;
the concentrations have been calculated by extrapolating litera-
ture data [19] and were expected to be 2.5%, 4.5% and 6.5% moles of
Mn oxide per mole of YSZ for 900, 1000 and 1100 °C, respectively.
The Mn-enriched powders, as well as the as-received 8YSZ pow-
der, were grinded mechanically in order to decrease the average
particle size and were then mixed with LSM30 to prepare the cath-
ode pastes deposited on the anode support. The 2.5% Mn-enriched
YSZ was over-grinded to a dsg of 0.2 wm unlike the other Mn-YSZ
powders, including the as-received 8YSZ, all grinded to 0.3 wm; the
as-received LSM30 also had a dsg of 0.3 m. The cell was then sin-
tered at 1050 °C for 1 h; the cathodes, covered with a LSM35 current
collection layer, were contacted with gold meshes. Electrical con-
tacting for all anodes supports was achieved with a single Ni mesh,
covering the whole anode area opposite to the four cathodes for
current collection.

The test on electrolyte support (ES-A) was aimed to investigate
the effect of Cr-poisoning in a three-electrode configuration; there-
fore a metallic interconnect (MIC) sheet (Fe-26Cr stainless steel
from Plansee) was placed as a source of Cr in proximity of working
cathode electrodes. The electrode inks were prepared identically
to test AS-B and deposited symmetrically on both sides of the elec-
trolyte support, before sintering for 1h at 1100°C and contacting
gold meshes to LSM30 current collection layers painted on the elec-
trodes.

2.2. Anode support testing

Cell operation was carried out in a furnace (Rohde, Germany)
with aBentrup TC 505 temperature controller. The cells were placed
between two alumina felts and inserted between two metallic
flasks (Fig. 2); the test rig was compressed with calibrated springs
in order to maintain the metallic meshes under constant pressure
on the electrodes. The flasks had central gas inlets in order to feed
air to the cathode side and humidified H; to the anode side.

There was no sealing between the two compartments so that,
during the fuel cell testing, excess H, was post-combusted around
the cell. Gas flow was adjusted in order to maintain the flame front
far from the electrochemical reaction and to minimize H,O diffu-
sion toward the centre of the support. Typical values for air and H,
flow were 600 and 250 mlmin~!, respectively. Local temperature
was monitored through a thermocouple placed near the centre of
the support, placed on the air side.

Reduction of the anode supports was conducted at 850 °C while
feeding air to the cathode side and H, diluted in Ar to the anode
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Fig. 1. (A) LSM-YSZ electrodes symmetrically deposited on both sides of 3YSZ electrolyte support. (B) LSM-YSZ cathodes deposited on a Ni-YSZ anode support.

side. The reduction of the NiO took place by a stepwise replacement
of argon by hydrogen (H flow varied from 10% to 100%).

The polarization of the cell was done in galvanostatic mode with
a four-channel active load built in-house. Measurements were per-
formed in a four-wire configuration. Potential difference, current
and temperature data were acquired and stored in a computer
through a multi-channel online acquisition device. Electrochemical
impedance spectroscopy measurements (EIS) and current-voltage
curves were taken with an Eco Chemie Autolab®.

2.3. Electrolyte support testing

Cell operation was performed similarly to anode-supported
cells; only air was fed to both sides of the electrolyte, with a flow
rate of 250mlmin~?!, and the system temperature was kept at
800°C.

3. Results and discussion

3.1. AS-A, different current densities

After reduction, the four segments have been tested at 850°C in
3% humidified H; and then polarized imposing a current density of
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Fig. 2. Test rig used for electrochemical testing. The cells are sandwiched between
two alumina felts and placed in the middle of gas feeding flanges. Since no sealing
is present, post-combustion of fuel gases takes place around the cell. Local mea-
surement of the temperature is performed by a thermocouple in contact with the
cell.

0.3 Acm~2 on each of them, thus obtaining EIS and IV curves. After
an activation period of 24 h the current density was increased to
new constant values on three of the four segments, as shown in
Fig. 3; the values are reported in Table 1.

A consensus has been reached explaining the polarization-
driven activation, and it has been attributed [20-23] to an increase
of oxygen vacancies in the LSM lattice caused by the reduction of
Mn ions both because of the current passage and the low oxygen
pressure in high overpotential conditions. The test has been con-
tinued, over 110 h after activation, in order to compare the effect of
different current densities on the behaviour. Fig. 4, which reports
the IV curves taken before cell polarization, shows that a difference
of about 40 mV is present between the open circuit voltages (OCVs)
of the different segments; the difference persists, even if reduced,
while passing to higher current densities. This could be related to
a inhomogeneous distribution of H, and H,O on the anode sup-
port since an insufficient steam content of the fuel (3% in this case),
combined with an ill-positioned cell and/or insufficient gas flow to
the anode side can lead to unequal diffusion of H,O at the anode
side. To confirm this, Nyquist plots were taken at the beginning
of the test and are reported in Fig. 5. While there is a good corre-
spondence in the high frequency part and in the interception with
the real axis, it is possible to observe that segments with lower
OCV present a lower polarization resistance. Fig. 6 reports the func-
tion 0Z,4 /0 In(freq) versus frequency (as described by Jensen et al.
[24] and successively applied in our laboratory [25,26]), permit-
ting to determine that the process affecting polarization resistance
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Fig. 3. Operating voltage of AS-A segments. After a 24-h activation period at
0.3 Acm~2, different current densities have been applied to each segment. A second
activation appears for higher current density, but also faster degradation.
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Table 1
Operating condition for AS-A segments.
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Cell Current density during activation (Acm=2) Current density after activation (Acm=2) Open circuit voltage (mV)
AS-Al 0.30 0.30 1030
AS-All 0.30 0.45 1050
AS-A Il 0.30 0.60 1052
AS-A IV 0.30 0.75 1070
1100 1 ~ASAL fuel richer in H,O makes the cell response less sensitive to conver-
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Fig. 4. Current-voltage curves taken on AS-A segments at the beginning of the test.
A difference of several 10 mV is present at OCV, attesting a non-homogeneous gas
distribution at the fuel side. The difference is reduced while passing current; the
general behavior of the segments is very similar.
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Fig.5. EIS measurements taken at OCV on AS-A segments at the beginning of the test.
The high frequency part of the spectra is reproducible, showing the same intercept
with the real axis and the same shape. A difference is present in the low-frequency
part of the spectra, showing that segments with lower OCV (Table 1) present lower
polarization resistance.

is located at 2-3 Hz. According to the literature [27,28], this fre-
quency is characteristic for gas conversion processes, confirming
that the difference in impedance response between the segments
is due to a difference in fuel composition at the anode side. In effect,
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Fig. 6. Frequency analysis of the EIS spectra taken at OCV on AS-A segments at the
beginning of the test. The derivation of the real part of impedance permits to identify
the characteristic frequency of the processes. The dominating process is conversion
at the anode, also responsible for the difference in performance of the segments.

sion processes, explaining why the segments with higher OCV show
higher polarization resistance.

The behavior in the second part of the test shows more inter-
esting features: a second activation is observed after raising the
current density. The phenomenon is more pronounced for higher
increases in current density. Moreover, it is possible to observe a
relatively fast degradation which saturates after about 100 h. This
type of degradation, occurring at the beginning of the tests, has
already been observed in our group [5] and in the literature [29]
and has been attributed to a microstructural change of the anode
support. The present results indicate that the current density has an
influence on charge-induced microstructural degradation, as sug-
gested by Presvytes [30].

3.2. AS-B, different cathode thickness

The four segments have been tested at 850°C in 7% humidi-
fied H, at 0.6 Acm~2 for about 1100h; a failure of gas feeding
caused a sudden loss of the integrity of the cell and the stop of
the test. With respect to cell AS-A, the increase of the water con-
tent in the fuel feed (from 3% to 7%) and a careful positioning of
the cell permitted to achieve a uniform gas composition, as testi-
fied from the close value range of the segments’ OCVs. The same
conditions have been used for the results shown in Section 2.3
permitting to achieve very reproducible OCV, as shown in Fig. 11.
EIS measurements have been performed at the beginning and after
1000 h of operation. Fig. 7 shows the operating voltage of the four
segments during operation; the monolayer cathode (5 pm) shows
worse performances than the three other cathodes, which have a
similar behavior after activation. This can be explained by the fact
that a too thin electrode has its active area limited by the thickness.
Micro-modeling based on percolation theory predicts that, in typ-
ical SOFC conditions, the reaction extends for 5-10 wm from the
electrolyte; the performance of thin electrodes is limited and they
benefit from an increase of thickness until this critical thickness is
reached [18,31], because of the geometrical extension of the active
area. An additional increase in thickness does not extend the active

09 [~ AS-B1(5um)
- AS-B 11 (10um)
0.85  AS-B 111 (15um)
AS-B 1V (20um)
08

075 -
0.7 ‘

=
E
£ 065 B P .
g i L_R.._\-._\__“_
&~ 06 cathode

0.55 anode

support
0.5 v - .

0 100 200 300 400 500 600 700 800 900 1000
time [hours]|

Fig. 7. Operating voltage of AS-B segments. After activation, segment I (5 wm thick)
has limited performance while thicker segments have a similar and better perfor-
mance. Thickness is also related to degradation, with thicker cathodes showing a
better stability.
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Fig. 8. Image of AS-C III cross-section. (A) SEM image showing the current collec-
tion layer and the cathode layer on top of the YSZ electrolyte. (B) Overlapped WDS
mapping, showing accumulation of Cr species near the cathode/electrolyte interface.

zone; only the electronic current passes through. The experimen-
tal data obtained follow this behavior, showing that an increase in
electrode thickness increases the performance but that extra layers
above a critical value do not cause further improvement.

Degradation was found to be acceptable for the 4-layer cath-
ode (~0.9%/1000 h). These results show a clear trend, increasing
with decreasing thickness. The degradation rate has been estimated
to about ~1.5%/1000h for the 3-layer cathode, ~2.2%/1000 h for
the 2-layer cathode and ~6%/1000h for the monolayer cathode.
This could indicate the presence of a contaminant, like traces of
Cr into the active cathode layer stemming from the tubing ele-
ments and test flanges (made of Inconel 602 alloy). The increased
number of actives sites for oxygen reduction is suggested to delay
performance decrease for cathodes with increased thickness [10].
Short-term re-activation caused by the interruption of the current
has been found, followed by a rapid decay, as it has already been
reported in literature in the case of Cr-poisoning [11,13].

EIS measurements explained why cell AS-B Il had an initial per-
formance worse than cells Il and IV which evolve towards a similar
performance with time. It seems that at the beginning of the test,
the ohmic resistance, found at the high frequency intercept of the
spectrum with the real axis, is higher for segment AS-B III (about
0.5 Q2 cm?2) than for the other three segments; the latter show all
three a similar value of about 0.2  cm?2. During operation at high
temperature and under the pressure of the metallic flanges, the
contacting meshes increase their adhesion to the electrodes and
improve the electrical contact. At the end of the test, all ohmic
resistances were found to be close to a value of 0.12 cm?. The
comparison between the spectra at different operation times shows
that the polarization resistance has decreased for all cells, due to the
activation process taking place in the first tens of hours of operation
(this is masked for cell III by the variation in ohmic resistance).

Cr-contamination of cathode electrodes was revealed by scan-
ning electron microscopy (SEM), performed on an XLF-30 SEM
from FEI, coupled to energy dispersive X-ray spectroscopy (EDS),
done with a EDS detector and software from Oxford Instruments.
Accumulations of Cr near the cathode/electrolyte interface was
confirmed examining the cross-section of the segment AS-C III by
wavelength-dispersive X-ray spectroscopy (WDS), realized on a
JEOL 8200 electron probe, as illustrated in Fig. 8.

3.3. AS-C, Mn-doped YSZ in cathode composite

The four segments have been tested at 850 °C in 7% humidified
H, at 0.6 Acm~2 for about 800 h.
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Fig. 9. Current-voltage curves taken on AS-C segments at the beginning of the test.
The curves are overlapped for segments with the same microstructure while AS-C
11, containing over-grinded YSZ particles, shows the same OCV but poorer perfor-
mances.

Initial characterization showed a good reproducibility for the
three cells with the same microstructure while the cell with finer
YSZ (the 2.5% Mn-enriched) had poorer performances (Fig. 9).

EIS spectra have been taken at different times, temperatures,
gas compositions and current densities. The fuel composition was
obtained by mixing H, and Ar in different proportion. This gas flux
was bubbled through a bottle of de-mineralized water kept at con-
stant temperature to control the amount of gaseous water. Testing
conditions are reported in Table 2.

The analysis of EIS data permitted to identify the characteristic
frequencies of the semi-circles and the sensitivity of the different
processes from the operation variables, according to the analyses
present in literature [24,27,28]. Table 3 reported the characteristic
frequencies, sensitivities and the process that has been attributed
to each semicircle. This preliminary analysis allowed investigating
what processes changed during aging and the effect of the compo-
sition on the degradation.

3.4. ES-A, Cr-poisoning

As chromium stemming from test-rig-components (Inconel 602
alloy) was found in test AS-B as air-side contaminant, an addi-
tional Cr-source (Fe-26Cr stainless steel) was placed in proximity
of the working cathode electrode in this electrolyte supported test
for accelerated Cr-poisoning. Taniguchi et al. performed a pioneer-
ing work on Cr-poisoning and reported the cathode polarization
increase to be in correlation with the intensity of chromium at the
cathode/electrolyte interface; Cr-vapors originated from Inconel
600 alloy in their study [12]. In this work, the potential of the sym-
metrical cell polarized under 200 mA cm~2 and that of the working
cathode were monitored, their evolution with time is shown in
Fig. 10.

Table 2
Measurement conditions for EIS investigation on AS-C segments.

Temperature Fuel composition Bias current densities (Acm~2)
850°C 93% Ha, 7% H, 0, 0% Ar 0.0,0.3,0.6
65% Ha, 7% H, 0, 28% Ar 0.0,0.3,0.6
65% Ha, 5% H,0, 30% Ar 0.0,0.3,0.6
800°C 93% Ha, 7% H,0, 0% Ar 0.0,0.3
65% Ha, 7% H,0, 28% Ar 0.0,0.3
65% Ha, 5% H,0, 30% Ar 0.0,0.3
750°C 93% Ha, 7% H, 0, 0% Ar 0.0,0.3
65% Ha, 7% H,0, 28% Ar 0.0,0.3
65% Ha, 5% H,0, 30% Ar 0.0,0.3
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Table 3

Principal contributions of the polarization resistance. The sensitivity to operating variables and the characteristic frequencies are reported.
Frequency Sensitivity Process
10Hz Fuel composition (high) Conversion, anode

30Hz (750°C)
70Hz (800°C)
200 Hz (850°C)

700 Hz (750°C)
1000 Hz (800°C)
2000 Hz (850°C)

Current density (high),
temperature (high)

Current density (high),
temperature (high),
fuel composition (low)

200Hz

Fuel composition (very low)

Dissociative
adsorption, cathode

Charge transfer, anode

Diffusion, anode (not clear, small signal)

0.6

e

0.4

Potential [V]
=
w
L

=
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1
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+ Full cell

* Cathode half cell
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Time [h]
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Fig. 10. Evolution of cell and electrode potentials with time under a current load of
200mAcm~2.

The cell potential increases with time and is well correlated
to the cathode (abr. for working cathode electrode) performance
decrease upon Cr-poisoning. Transients in operation, i.e. switch-
ing of the current load for EIS measurements, induce voltage
recovery as mentioned above which is known for Cr-polluted cath-
odes [10,11,13]. The cathode degradation is severe, as the half-cell
potential increases almost 50% during 400 h of operation, indicat-
ing Cr to block oxygen access and reduction in the thin cathode
(5wm thickness). The central reference electrode allowed sepa-
rating working and counter electrode half-cell contributions. In
fact, the high frequency part of the spectra contained a measure-
ment artifact, probably due to a too high contact resistance of the
reference electrode; however, after eliminating the data points
obtained above ~10%Hz, it was possible to obtain a proper sep-
aration, where the sum of the two half-cell contributions equals
the total impedance of the symmetrical cell, as show in Fig. 11,
thus validating the concept of multiple cathode testing. A solution
has been found for lowering the contact resistance, namely through

0.3
= sumof halves
+ fullcell

1 11 12 13 1.4 15 1.6 17 18 1.9 2
Zpey [ohm em’]

Fig. 11. Validation of the separation by a reference electrode. The point-by-point
summation of the impedances measured on the two half cells is compared to the
impedance of the full cell measured in a four-electrode configuration.

the contacting of the reference electrode with additional gold paste,
avoiding the presence of the artifact.

The second symmetrical cell, kept as reference and not polar-
ized, did not show a noticeable degradation. The behavior of these
two cells, tested rigorously in the same conditions and on the
same support, indicates that current load is a key parameter in
Cr-poisoning. Moreover, this test has proven the feasibility of accel-
erated testing of Cr-poisoning.

4. Conclusions

Segmented cell testing has been proven to be an original,
effective strategy to achieve better reproducibility for SOFC mea-
surements by avoiding the inevitable fluctuation for a series of
successively run tests. Moreover, simultaneous testing increased
n-fold the data output per experiment, implying a considerable
economy of time.

The present work has shown that, in a segmented cell config-
uration, investigations on several variables like current density,
electrode composition, electrode thickness, and gas phase com-
position can be performed maintaining the flexibility of single
button-cell configuration.

Moreover, it was possible to observe that typical artifacts affect-
ing SOFC measurements (e.g. change in ohmic contact in the first
part of the operation) can be easily identified by comparison
between segments and taken into account.

A further development can be the introduction of a segmented
anode-supported cell in a sealed test rig, to avoid H, diffusion and
therefore a possible non homogenous fuel distribution at the anode
side.
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