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Chromium-deficient Ndg75Cag25Cr1_x03_s (0.02 <x <0.06) oxides are synthesized and assessed as a
novel ceramic interconnect for solid oxide fuel cells (SOFCs). At room temperature, all the samples
present single perovskite phase after sintering at 1600°C for 10h in air. Cr-deficiency significantly
improves the electrical conductivity of Ndg 75Cag25Cr1_xO3_s oxides. No structural transformation occurs
in the Ndo75Cap25Cr;_xO3_s oxides in the temperature range studied. Among all the samples, the
Ndo.75Cap25Cro9s03_s sample with a relative density of 96.3% exhibits the best electrical conductivity
of 39.0 and 1.6Scm™! at 850°C in air and hydrogen, respectively. The thermal expansion coefficient of
Ndg.75Cag25Cro9803_5 sample is 9.29 x 106 K~! in the temperature range from 30 to 1000 °C in air, which
is close to that of 8 mol% yttria stabilized zirconia electrolyte (10.3 x 106 K-') and other cell components.
The results indicate that Ndg75Cag25CroosO3_s is a potential interconnect material for SOFCs.

© 2009 Elsevier B.V. All rights reserved.

1. Introduction

Solid oxide fuel cells (SOFCs) are the most efficient devices yet
invented for conversion of chemical fuels directly into electrical
power, have attracted global attention over the past two decades
with high energy conversion efficiency and an extremely low level
of pollutant emissions [1]. However, the open-circuit voltage of an
individual SOFC is low (around 1V), thus interconnect material is
used to connect individual cells in series and in parallel to realize
high output voltages, currents and powers. As the operating tem-
perature of SOFC is high (typically 800-1000 °C), the interconnect
material must possess high electronic conductivity and negligible
ionic conductivity, good chemical stability in both oxidizing and
reducing atmospheres, and a thermal expansion coefficient (TEC)
matched with other cell components in the operating temperature,
as well as high density to prevent cross leakage of fuel and oxidant
gases [2-4].

Because of the rigorous requirements for interconnect of SOFCs,
only a few such oxides could be used as interconnect materials.
Alkaline-earth (AE)-doped MCrO3 (M=La, Y and Pr) are mostly
used ceramic interconnect materials for high temperature SOFCs,
as they show excellent electrical conductivity, high densifica-
tion and high chemical stability in both oxidizing and reducing
environments [5-7]. However, a structural transformation from
orthorhombic phase to rhombohedral phase exists in LaCrO3 and
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the AE-doped lanthanum chromites with the low AE contents.
The increase of AE contents will result in a higher TEC for AE-
doped lanthanum chromites, which causes thermal stress in SOFC
and thus decreases its long-term stability performance [8-10]. The
praseodymium in PrCrOs-based oxides exists in the two valence
states, Pr3* and Pr** [11], which decreases the chemical stability.
Recently, Lag7Cag 3CrO3 and doped CeO, composite was also con-
sidered as an interconnect material in SOFCs, in the case of the
negligible oxygen ion conduction [12-14].

Little attention has been given to the sintering and electrical
conductivity of AE-doped NdCrO3 materials. Hirota et al. [15] fab-
ricated Ca-doped NdCrOs3 interconnect materials using citric acid
as a gelling agent, and showed high electrical conductivity and
good sinterability. However, the procedure based on citric acid as
a gelling agent is complex and may have limitation to the mass
production of the oxides. Therefore the authors have prepared
Nd;_xCaxCrOs3 (0 <x <0.25) oxides using simple two-step calcina-
tion solid-state reaction method, and the results indicated that the
composition Ndg 75Cag25CrOs is a promising candidate as an inter-
connect material for application in SOFCs [16]. In the same way,
we synthesized the Nd;_,SrxCrO3 oxides to investigate the feasibil-
ity of this material as interconnect for SOFC [17]. It is well known
that LaCrOs-based materials are poorly sinterable in air because
of the chromium vaporization of the LaCrO3-based oxides. Specifi-
cally, the poor sinterability of lanthanum chromite is attributed to
a volatile species, such as CrOs, forming and then being reduced
to form solid Cr,03 on the particle surface, which then inhibits
sintering of the particles [18]. The sintering can be improved
by using a chromium-deficient composition along with either
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calcium [19] or strontium [20] doping. Sakai et al. [21] reported
that a slight amount of Ca substituting Cr site (y = 0-0.03) can drasti-
cally improve densification of the materials (Laj_yCax)(Cr_,Cay )03
sintered at 1600 °C in air. This effect was explained due to the influ-
ence of Cr-deficiency (y value), which means that Cr-deficiency has
a great influence on the properties of the materials. Wang et al.
[22,23] also confirmed that a small amount of Cr-deficiency sig-
nificantly improved the sintering ability in air and the electrical
conductivity of Lag;Cag3Cry_xO3_s. The Cr-deficiency may affect
not only the crystal structure, but also the electrical conductivity
and the thermal expansion, and thus must be understood and con-
trolled in the development of ceramic interconnect materials for
SOFCs.

In this paper, we synthesized Cr-deficient Ndg 75Cag 25Cr1_xO3_s
(0.02 <x<0.06) oxides using a two-step calcinations solid-state
reaction method. The influence of Cr-deficiency on the crystal
structure, sintering, electrical conductivity and thermal expan-
sion behavior of the samples were investigated. The results show
that composition Ndg75Cag25Crg9g03_s reveals superior proper-
ties and is a potential candidate as interconnect for application in
SOFCs.

2. Experimental
2.1. Sample preparation

Ndg75Cap.25Cr1_x03_5(0.02 <x < 0.06) oxides were synthesized
with a two-step calcinations solid-state reaction method using
CaCO3 (99%), Cry03 (99%) and Nd,03 (99%) as starting materials
as described previously [16]. Briefly, Cr,O03 and Nd,03 were pre-
heated at 900 °C for 2 h to remove the possible absorption of water
and CO,. The starting powders were weighed according to the com-
position Ndg 75Cag25Cr1_xO5_s,x=0.02,0.04 and 0.06, respectively.
The mixtures were ground thoroughly in an agate mortar, fol-
lowed by pelletization and calcination at 1000 and 1200°C for 10 h,
respectively. The reground powders were uniaxially pressed into
pellets (2 13 mm x 1 mm)at 220 MPa for the conductivity measure-
ment and cylinders (o 5mm x 6 mm) for the thermal expansion
measurement. These samples were finally sintered at 1600 °C for
10h.

2.2. Characterization of samples

The powder diffraction data of the sintered samples were
obtained from X-ray diffraction (XRD) measurements using a
Rigaku-D-Max YA 12kW X-ray diffractometer with CuKa radi-
ation (A=0.15418 nm). The scan covered a 260 range of 20-80°
with a step size of 0.02°. To investigate the cyclic stability of
Ndg75Cap.25Crp9803_g as interconnect, the sample was examined
with X-ray diffraction after annealing at 900 °C for 20 h in 5%H, /Ar.
Further XRD studies were also carried out to investigate the chem-
ical compatibility of Ndg75Cag25Crpg9803_s with anode NiO/YSZ
(8 mol% yttria stabilized zirconia) and cathode Lag gSrp,MnOs. The
powder mixtures of Ndg75Cag25Crpg9g03_s with NiO/YSZ (55:45)
and LaggSrp,MnOs, in a weight ratio of 1:1, were ground in an
agate mortar and fired at 1200°C for 10 h. The bulk densities of

Table 1
Lattice parameters and cell volume of Nd75Cag25Cry_x03_g oxides.
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Fig. 1. XRD patterns of Nd75Cag25Cr1_x03_g (0.02 < x < 0.06) oxides after sintering
at 1600°C for 10 h. (a) x=0.02; (b) x=0.04; and (c) x=0.06.
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Fig. 2. Relative density of NdCrO; and Ndg75Cag25Cr1_xO3_s oxides after sintering
at 1600°C for 10 h. The relative density data of NdCrO; were taken from Ref. [16].

the sintered samples were measured according to the Archimedes
principle with deionized water as the immersion medium. The dc
electrical conductivity of the samples was determined by a stan-
dard four-probe technique in the temperature range of 300-850°C
in air and in hydrogen, respectively. Microstructures of the samples
sintered at 1600 °C for 10 h were inspected using a scanning elec-
tron microscopy (SEM) (JEOL JSM-6480LV). The thermal expansion
behavior of the sintered samples was measured in air using a rod
pushing dilatometer (Netzsch DIL 402C) in the temperature range

Samples Lattice parameters Cell volume (nm?)
a(nm) b (nm) ¢ (nm)

NdCrO; (JCPDS#88-0695) 0.5479 0.7691 0.5422 0.22854

Ndo.75Ca0.25Cro.9803_s 0.5414 (2) 0.7599 (9) 0.5365 (9) 0.22079 (9)

Ndo.75Cag25Cro9603_s 0.5417 (6) 0.7599 (0) 0.5364 (9) 0.22086 (9)

Ndo.75Cag25Cro9403_s 0.5417 (3) 0.7602 (5) 0.5367 (6) 0.22106 (9)
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from 30 to 1000°C, at a heating rate of 5°Cmin~! and a flow rate
of 60 mlmin—"! of air.

3. Results and discussion
3.1. X-ray powder diffraction

Fig. 1 shows the XRD patterns of Ndg75Cag25Cri_xO3_s
(0.02 <x <0.06) samples after sintering at 1600 °C for 10 h. In order
to calculate the lattice parameters of Ndg75Cag25Cri_x03_5 accu-
rately, the high-purity Si was used as an internal standard. It can
be seen that the single-phase oxides have been obtained. All the
reflections of these materials can be indexed as an orthorhombic
perovskite structure at room temperature.

The unit cell lattice parameters of the samples were deter-
mined with a least-square refinement from the XRD patterns and
the results are shown in Table 1. It can be seen that the lattice
parameters decrease as a chromium-deficient content along with

calcium doping in NdCrO3; compared with pure NdCrO3 (JCPDS#88-
0695). This results from many competing factors such as the ionic
radius of the acceptor dopant (CaZ*), the mixed valence state of
the chromium ion, and the oxygen deficiency. The substitution of
the larger Ca2* (0.134nm) for Nd3* (0.127 nm) at lattice positions
should cause an incremental increase in the unit cell volume. On
the other hand, when trivalent Nd3* ions are partially replaced by
divalent Ca2* ions in NdCrOs, some Cr3* will change into Cr#* or Cr6*
due to the charge compensation [24]. The ionic radii of Ca%*, Nd3*,
Cr3*, Cr** and Cr%* are 0.134, 0.127, 0.0615, 0.055 and 0.044 nm
(dodecahedral coordination for Ca%*tand Nd3*; sixfold coordina-
tion for Cr3*, Cr** and Cr%"), respectively [25]. By comparing the
sizes of the relevant ions, it is clear that the amount of the rela-
tive increment in the unit cell volume due to the substitution of
larger Ca2* is less than that of the relative decrement caused by the
formation of chromium ions, which lead to the lattice contraction.
In addition, we can see that the unit cell volume of the samples
increase with the increasing chromium-deficiency content. This is

Fig. 3. SEM micrographs of NdCrOs3, Ndo75Cag25CrO3 and Ndg75Cag25Cri_xO3_s oxides after sintering at 1600°C for 10h in air. (a) NdCrOs; (b) Ndo75Cag25CrOs; (c)
Nd0,75cau25cl‘0‘9803_5; (d) Ndo.75 Cao'25Cf0,9503_5: and (e) Nd0,75cau_25cl'()‘9403_5. The SEM data of NdCrO3 and NdOJSC&O‘ZS Cl'03 were taken from Ref. [16]
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mainly because the Cr-vacancy increases with the increase of the
chromium-deficient content, thus resulting in the increase of the
unit cell volume.

3.2. Sintering and microstructure

Because the interconnect material is to separate the fuel gas
from the oxidant, a high density of interconnects should be
maintained throughout their service time. For application as inter-
connect in SOFCs, the relative density of ceramic interconnects in
the SOFCs should be >94% [26]. Fig. 2 shows the relative density of
NdCrO3 and Ndg 75Cag 25Cry_xO3_s oxides after sintering at 1600 °C
for 10 h. The relative density data of NdCrO3 were taken from Ref.
[16]. The sintering ability of the samples was greatly improved
by a chromium-deficient composition along with calcium doping
in NdCrOs3. Among these materials, Ndg 75Cag.25Crp9s03_s sample
presents the highest relative density of 96.3%, which is sufficient
for interconnect material for application in SOFCs.

Fig. 3 shows the SEM micrographs of NdCrOs, Ndg75Cag25CrO3
[16] and Ndg75Cag25Cr;_x03_s oxides after sintering at 1600°C
for 10h in air. It can be seen that the sinterability of the
samples was greatly improved by Ca dopant and Cr-deficiency
in B site. Pure NdCrOs consists of symmetrical and equiax-
ial grains, however, the porosity in the sample is distinctly
visible. With the calcium doping in NdCrOs oxides, the geo-
metric shape of the Ndg75Cag,5CrOs grain changes, and the
porosity in the samples decreases significantly. Interestingly,
a well-defined, brick-shaped grain with a size of 1-12 um is
observed in the Ndg75Cag25Cri_xO3_s oxides sintered at 1600 °C
for 10 h. Comparing to the Ndg75Cag25CrO; sample, however, a
distinctly abnormal grain growth and decreased sintering den-
sity is observed in the Ndg75Cag25Cr;_xO3_5 samples sintered at
1600°C for 10h. This might be indicative of an over-sintering
phenomenon (abnormal grain growth due to over-sintering that
results in a decrease in density [27]) that occurred in sintered sam-
ples [28]. On the other hand, the appearance of a little porosity
is most likely due to the chromium volatilization at high tem-
perature, in particular, the loss of Cr%" ions, as CrOs molecules
[29]. This fact suggests that the optimal sintering temperature for
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Fig. 4. Temperature dependence of the electrical conductivity of NdCrOs,
Ndo.75Cap25CrO3 and Ndg 75 Cap 25 Cr1_xO5_s oxides, measured in air. The conductivity
data of NdCrOs; and Nd 75Cap25CrO; were taken from Ref. [16].
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Fig. 5. Temperature dependence of the electrical conductivity of
Ndo.75Cap25Cro9803_5, Lag7Cap3CrOs and Prg;Cap3CroosO3 measured in air.
The conductivity data of Lag 7Cag3CrO3; and Prg7Cag 3Croos03 were taken from Refs.
[32] and [7], respectively.

Ndo75Cap.25Cr1_x03_g5 oxides should be reduced due to the Cr-
deficiency facilitating the densification sintering [21-23].

3.3. Electrical conductivity

Fig. 4 shows the temperature dependence of the electrical con-
ductivity for NdCrOs, Ndg75Cag25CrO3 and Ndg75Cag 25Cr1_xO3_g
oxides in air. The conductivity data of NdCrO3 and Ndg 75Cag 25CrO3
were taken from Ref. [16]. All the samples exhibited linear conduc-
tivity behavior in the temperature range from 300 to 850°C. The
linear relationship between In(oT) and 1/T(where o is the electrical
conductivity and T is the absolute temperature) indicates that the
electrical conductivity behavior obeys the small-polaron conduc-
tivity mechanism [30]. And the nature of the electrical conductivity
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Table 2

Density, electrical conductivity and thermal expansion coefficient (TEC) of Ndg75Cag25Cry_xO3_s oxides.

Samples Theoretical density Bulk density Relative density (%) Electrical Activation energy TEC (30-1000°C)
(gcm3) (gem3) conductivity at (eV) (x10-6K-1)
850°C(Scm™1)
Nd0_75C30_25CI‘0_9303,5 6.566 6.323 96.3 39.0 0.13 9.29
ng,75Cag‘25Crg,9503,5 6.564 6.265 954 30.5 0.14 9.35
ng,75Ca0,25Cl'0,9403,5 6.558 6.196 94.5 28.7 0.17 9.56

of Ca-doped NdCrO3 can be expressed as (in the Kroger-Vink nota-
tion) [4]:

[Ca;\]d] = [Cr¢*] (1)

where [ ] represents concentration, Cr¢;* is Cr** in Cr site.

The electrical conductivities of Ndg75Cag5CrO3 and
Ndp75Cap25Cr;_xO3_5 oxides are greatly improved compared
with pure NdCrOs. This can be understood as a result of the
substitution of the Ca?* for Nd3* increases the concentration of
Cr¢;® via electronic compensation mechanism. Similar to the Ca
dopant in NdCrOs, the Cr-deficiency in Ndg75Cag25Crq_xO5_s will
also increase the concentration of Cr¢;*, which results in the higher
electrical conductivity of Ndg75Cag25Crq_x03_s oxides than that of
Ndg.75Cap.25CrOs. From Fig. 4 it can also be seen that the electrical
conductivity of Ndg 75Cag25Cri_x03_g5 decreases with the increase
of the Cr-deficiency content. As the increase of Cr-deficiency
content, the concentration of Cr-vacancy will increase. The nega-
tively charged Cr-vacancy might has the tendency to attract the
positively charged Cr¢.* to keep micro electrical neutrality, so that
the small-polaron hopping of Cr¢;* is confined, leading to decrease
of the electrical conductivity ability in the materials when the
Cr-deficiency content increases [22].

The selected electrical conductivity data of Ndg75Cag2s
Cr1_x03_;s oxides at 850°C in air are shown in Table 2. Among
these materials, Ndg 75Cag25Crg9g803_s shows the superior electri-
cal conductivity with 39.0Scm~! at 850°C, which is higher than
that of Ndg 75Cag 25CrO3 (28.8 Scm~1 at 850 °C)[16]. The conductiv-
ity values of the Ndg 75Cag25Crq_x0O3_; oxides are also significantly
higher that of Yg7Cag3CrgeZng103_s (20.9Scm~! at 850°C in
air), a novel interconnect material recently reported by Wang et
al. [31]. In addition, we can note that the electrical conductiv-
ity of Ndg 75Cag25Cri_x0O3_s oxides decreases as the Cr-deficiency
content is increased. We can see from Fig. 2 and Table 2, the sin-

tered density of Ndg75Cag25Crq_xO3_s oxides decreases with the
increasing of the Cr-deficiency content, thus reducing the electrical
conductivity of Ndg 75Cag 25Cri_xO3_g oxides.

Fig. 5 compares the electrical conductivity for Ndg75Cag25Crggg
05_s, Lag7Cap3CrO3 and Prg79Cag30Crog9g03 oxides measured in
air. The conductivity data of Lag 7Cag 3CrO3 and Prg 79Cag.30Crp 9803
were taken from Refs. [32] and [7], respectively. The electri-
cal conductivity of Ndg75Cag25Crpog03_g is higher than that of
Prg.70Cag30Crogg03 in Ref. [7] and close to that of Lag;Cag3CrOs
in Ref. [32]. It is well known that the current density is lim-
ited by the minimal conductivity in the fuel cell stacks [4].
The conductivity of interconnect is the lowest among the adja-
cent anode and cathode components, so the high conductivity
of Ndg75Cap25Crp9g03_s can decrease the ohmic loss in the
SOFCs. This means that Ndg75Cag25CrgggO3_s is a very promis-
ing candidate as the interconnect material for application in
SOFCs.

Fig. 6 shows the electrical conductivity of Ndg 75Cag25Crp.9803_s
measured at different temperatures in hydrogen. The electrical
conductivity of Ndg 75Cag 25Crg.9g03_5 shows a noticeable decrease
in Hy as compared with that in air. It has been reported that
LaMO3; (M =transition metals)-based perovskite structure has a
non-stoichiometry at the oxygen site at low oxygen partial pres-
sure of 1078-10-18 atm [33,34]. Under a reducing atmosphere, a
charge compensation of Cr** to Cr3* ions occurs by the formation
of oxygen vacancies, which leads to the decrease of the electri-
cal conductivity as the concentration of small polarons decreases.
The electrical conductivity of Ndg75Cag25Crges03_s is 1.6Scm™!
at 850 °Cin hydrogen, above the well-accepted minimum electrical
conductivity of 1Scm~! for the interconnect application in SOFCs
[35]. Thus, the electrical conductivity of Ndg75Cag25Crg9803_s in
reducing atmosphere is also sufficient as an interconnect material
for application in SOFCs.
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3.4. Thermal expansion

Since SOFCs operate at high temperatures and should endure
the thermal cycle from room temperature to operating tem-
perature, interconnects must be thermally compatible with the
other cell components. Therefore, the TEC of SOFC intercon-
nects must be close to those of the other cell components to
minimize the thermal stresses. Fig. 7(a) shows the thermal expan-
sion curves of Ndg75Cag25Cr_xO3_s oxides and YSZ electrolyte
in the temperature range of 30-1000°C in air. To identify the
volume change of the Ndg75Cag25Cri_xO3_s oxides, the thermal
expansion coefficient curves are shown in Fig. 7(b). The data of
thermal expansion of YSZ were taken from Ref. [36]. It can be
seen from Fig. 7 that there is no inflection in the thermal expan-
sion curves. Also there is no remarkably abrupt change occurring
in the thermal expansion coefficient curves. This indicates that
no structural transition appeared in the Ndg75Cag25Cri_xOs_s
oxides studied here. The TECs of Ndg75Cag25Cri_xO3_s oxides
increase with the increase of the Cr-deficiency content. As men-
tioned above, the increase of Cr-deficiency content will increase
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Fig. 9. XRD patterns of Ndg75Cag25Cro9s03_s-NiO/YSZ and Ndg75Cag25Croos
0O3_s-LaggSro2Mn0O; mixtures after sintering at 1200°C for 10h in air.
(a) Ndg75Cap25Croos03_s sintered at 1600°C for 10h; (b) NiO/YSZ sintered
at 1100°C for 6h; (c) Ndg75Cap25Croes03_s—NiO/YSZ mixtures sintered at
1200°C for 10h; (d) LaggSro2MnOs; sintered at 1100°C for 6h; and (e)
Ndy.75Cag.25Cro.9803_5-Lag g Sro2MnO3 mixtures sintered at 1200°C for 10 h.

the concentration of Cr-vacancy. Therefore the increase of Cr-
vacancy increases the TECs of the Ndg75Cag25Cr;_xO3_s samples
which are the same as the effects of oxygen vacancy on the
TECs [37]. The values of TEC for Ndg75Cap25Cri_xO3_5 oxides
are shown in Table 2. The TEC values of Ndg75Cag25Cri_x03_
oxides are in the range of 9.29-9.56 x 10~ K~! and increase with
the increase of Cr-deficiency content. This is in good agreement
with the increase of the unit cell volume. The TEC of sample
Ndg 75Cag.25Crg9g05_s is 9.29 x 10-6 K~ in the temperature range
from 30 to 1000°C in air, which is close to that of the YSZ elec-
trolyte (10.3 x 10-6 K=1)[36]. The TEC is also fairly compatible with
those of adjoining components, such as the most commonly used
Ni-YSZ anode (10.8 x 106 K~1)[22] and Sr-doped LaMnO3 cathode
(11.2-12.7 x 106 K~1) [38] in SOFCs.

3.5. Cyclic stability and chemical compatibility

Fig. 8 shows the XRD patterns of Ndg 75Cag25Crg9s03_s sample
(a) in air and (b) after annealing at 900°C for 20 h in 5%H,/Ar. It
can be seen from Fig. 8 that no second phase was observed after
this treatment. This fact suggests that Ndg 75Cag25Crg9803_s oxide
is chemically stable under reducing atmospheres at high temper-
atures. Fig. 9 shows the XRD patterns of Ndg75Cag 25Crp9g03_g-
NiO/YSZ and Ndg.75Cag 25Cro.9803_s—Lag gSro2MnO3 mixtures after
sintering at 1200°C for 10h in air. No additional diffraction
peaks were found in the XRD patterns, which indicated that
Ndg75Cap.25Crp9803_g5 had a good chemical compatibility with the
adjacent anode and cathode.

4. Conclusions

The dense perovskite oxides Ndg 75Cag 25Cr1_x03_5 (0.02 x 0.06)
were synthesized using a two-step calcinations solid-state reaction
method. The influence of Cr-deficiency on the crystal structures,
sintering, electrical conductivities and thermal expansion behav-
iors of the samples were investigated. All the samples presented
single perovskite phase after sintering at 1600°C for 10h in air.
The volume of unit cell and the TEC of Ndg75Cag25Cri_xO3_s
oxides increase with the increase of the Cr-deficiency content. No
structural transformation occurred in the Ndg75Cag25Cri_xO3_s
oxides in the temperature range studied. Cr-deficiency can signifi-
cantly improve the electrical conductivity of Ndg 75Cag 25Cr_xO3_g
oxides. Among these materials, Ndg 75Cag25Crg.9803_s sample with
arelative density of 96.3% showed the best electrical conductivity of
39.0 and 1.6 Scm~! at 850 °C in air and hydrogen, respectively. The
TEC of Ndg 75Cag25Cro.9805_s is 9.29 x 10~ K~ in the temperature
range from 30 to 1000 °C in air, which is close to those of the YSZ
electrolyte and the other cell components. The obtained data indi-
cate that Ndg 75Cag 25Crg 9g03_g is a potential interconnect material
for application in SOFCs.
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