262 Revista Roméana de Materiale / Romanian Journal of Materials 2011, 41 (3), 262 - 268

ELEMENTE CONSTITUTIVE PENTRU CELULELE SOFC-IT
MAIN CONSTITUENT ELEMENTS FOR CELLS SOFC-IT
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Celulele SOFC-IT sunt constituite din trei parti
componente: electrolitul solid, catodul si anodul. S-a
sintetizat un electrolit solid pe baza unei solutii solide de
CeO; cu oxid de strontiu, care s-a sinterizat la 1400 C.
Electrolitul solid obtinut a avut densitatea relativa de 71%
din densitatea teoreticd. Compozitia LagssSrossMnO; s-a
folosit pentru obtinerea catodului. Anodul s-a preparat pe
baza unui cermet CeO,-CuO. Tratamentul termic s-a realizat
pentru catod la 1050 C, iar pentru anod la 970°C. S-a stabilit
prin difractie de raze X ca electrolitul solid este constituit
dintr-o solutie solida cu structura specifica oxidului de ceriu
si cantitati reduse de SrCeOs, iar catodul reprezinta o solutie
solida de tipul La;,Sr,MnO;. Cei doi electrozi s-au depus
prin pulverizare pe electrolitul solid, iar grosimea straturilor
este de 65-85 um. Prin microscopie electronica cu baleaj s-a
observat o bund aderenta a electrozilor la electrolitul solid.
Nu s-au observat fisuri care sa indice incompatibilitate
mecanica intre electrolitul solid si electrozi.
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1. Introducere

in prezent, se studiaza intens dezvoltarea
sistemelor de energie nepoluantd printre care un
loc important il ocupa pilele de combustie cu
electrolit solid, care se remarca printr-un randament
ridicat de transformare a energiei chimice in
energie electrica. Celula de combustie este
constituitd din trei elemente principale: electrolitul
solid, catodul si anodul, acestia doi din urma fiind
electrozi. Electrolitul solid este acea parte a celulei
de combustie care trebuie s& asigure transportul
ionilor de oxigen de la catod la anod. El trebuie sa
se caracterizeze prin conductivitate ionica selectiva
prin ionii de oxigen, sa nu conduca curentul prin
electroni, trebuie sa fie dens pentru a nu permite
difuzia gazelor, sa fie cat mai subtire posibil pentru
ca pierderile de rezistenta introduse in circuit sa fie
cat mai mici si sa posede compatibilitate fizica si
chimica cu electrozii. Pentru celulele de combustie
cu temperatura intermediard de functionare se
folosesc diferiti electroliti solizi printre care si cei pe
baza de oxid de ceriu. Prin introducerea de cationi
divalenti sau ftrivalenti in reteaua CeO,, acesta
devine conductor prin ioni de oxigen. Aceasta,
datorita faptului ca, prin asemenea substitutii
diferenta de valenta dintre ionul Ce*" si cationii cu
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The IT-SOFC cells are consisting of three main
components: solid electrolyte, cathode and anode. A solid
electrolyte was synthesized based on solid solutions of
CeO, with strontium oxide, which was sintered at 1400°C.
The solid electrolyte obtained has the relative density of
71% of theoretical density. The composition,
Lag,45Sry,55MnO;3; was used to obtain a cathode. The anode
was prepared using a CeOCuO cermets. The heat
treatment was performed at 1050°C for the cathode and at
970°C for the anode. By X-ray diffraction, was determined
that the solid electrolyte consists of a solid solution with
specific structure of cerium oxide and small amounts of
SrCeO; and the cathode is a solid solution of type
La;«Sr,MnO;. The two electrodes were deposited by
spraying on the solid electrolyte and the thickness of layers
was 65-85 um. By scanning electron microscopy there was
found a good adhesion of the electrodes at solid
electrolyte. No cracks were observed that may indicate
mechanical incompatibility between the solid electrolyte
and electrodes.

1. Introduction

Currently, are made the intense studies on
the development of the clean energy systems and
an important place is occupied by the solid
electrolyte fuel cells, which distinguishes itself by
a high efficiency at transformation of chemical
energy into electrical energy. The fuel cell consists
of three main elements: solid electrolyte, cathode
and anode, these two latter being the electrodes.
The solid electrolyte is a part of the combustion
cell that should ensure transport of oxygen ions
from cathode to anode. He must be characterized
by selective conductivity by oxygen ions, should
not drive the current through the electron, must be
dense to prevent diffusion of gas, to be as thin
possible so that loss of resistance introduced into
circuit to be as small and to possess physical and
chemical compatibility with electrodes. For the fuel
cells operating at intermediate temperature, are
used different electrolytes including those based on
cerium oxide. By introducing divalent or trivalent
cations into CeO, network, it becomes a conductor
with by oxygen ions. This is because, by such
substitutions valence difference between the ion of
Ce' and the cations with lower valence is
compensated by oxygen vacancies. Their presence
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valentd mai mica se compenseaza prin vacante de
oxigen. Prezenta acestora poate mari conduc-
tivitatea cu céateva ordine de marime fata de oxidul
de ceriu pur.

in acest scop, se pot introduce in
compozitie ioni de tipul Gd**, Y**, sSm*, ca®, Sr*,
etc. [1-4]. Exista o cantitate maxima de oxid care
se poate introduce in oxidul de ceriu. Peste
aceasta apare riscul sa se formeze perechi de ioni-
vacante de oxigen care nu mai participd la
conductivitatea electrica. Temperatura maxima
care se poate folosi pentru sinterizarea dioxidului
de ceriu este 1350-1400°C. Oxidul de strontiu
contribuie la  Tmbunatatirea  procesului de
sinterizare daca se introduce in limita de
solubilizare Tn dioxidul de ceriu [5]. Catodul
celulelor de combustie trebuie sa reziste bine in
mediul oxidant Tintr-un interval foarte larg de
presiuni partiale de oxigen. El este poros pentru a
asigura difuzia oxigenului si trebuie sa aiba atat
conductivitate ionica cat si electronica. Pentru
obtinerea catodului se folosesc compusi cu
structura de tipul perovskit cu formula LaMnQOs3;,
proprietatile acestuia putdnd fi reglate prin
substitutia partiala a cationilor [6]. Anodul este un
electrod care asigura oxidarea electrochimica si,
de aceea, trebuie sa aiba conductivitate mixta,
adicd o conductivitate electronica ridicatd si o
conductivitate relativ buna prin ioni de oxigen. In
felul acesta reactia electrochimica se extinde pe
toatd suprafata electrodului si nu este localizata
numai la punctul triplu. El trebuie sa fie foarte stabil
in conditii reducatoare si sa aiba o asemenea
textura incat sa opuna o rezistentd mica la difuzia
moleculei de combustibil spre punctul triplu.

La constructia celulelor de combustie unul
dintre elementele constitutive, de obicei anodul sau
electrolitul solid reprezinta suportul pe care se
depun celelalte doua parti. Metodele de depunere
sunt variate si duc la diferite grosimi ale stratului
depus.

In lucrarea de fatd au fost studiate
elementele constituente principale ale unei celule
de combustie de tipul SOFC-IT si depunerea celor
doi electrozi pe un electrolit solid obtinut pe baza
de CeO..

2. Parte experimentala

Pentru sinteza electrolitului solid s-a
folosit o compozitie situatd in domeniul solutiilor
solide din sistemul binar SrO-CeO,. Materiile prime
folosite pentru sintezd au fost oxidul de ceriu si
carbonatul de strontiu. Proportia de oxid de strontiu
folosita a fost de 8%. Proba a fost omogenizata pe
cale umeda si apoi uscata pana la masa constanta.
Din pulberea obtinutd s-au presat tablete cu
diametrul de 20 mm si inaltimea de 2 mm, care
s-au tratat termic la 1400 C cu palier de doua ore
la temperatura maxima.

Catodul a fost sintetizat luand ca baza
compozitia LaMnO; Tn care lantanul s-a Tnlocuit

can increase the conductivity by several orders of
magnitude compared to pure cerium oxide. For
this purpose, in the composition may be introduced
such ions Gd**, Y**, sSm*, Ca®, Sr**, etc. [1-4].
There is a maximum quantity of oxide that can be
inserted into the cerium oxide. Over this quantity
appears the risk to form pairs of ions and oxygen
vacancies that not participate to electrical
conductivity. Maximum temperature that can be
used for the sintering of cerium dioxide is 1350-
1400°C. The strontium oxide contributes to
improving the sintering process, if is used in the
limit of solubility in cerium dioxide [5]. Cathode of
the fuel cells must resist in oxidative environment
well, in a very large field of partial pressures of
oxygen. It is porous to ensure diffusion of oxygen
and must have both electronic and ionic
conductivity. The cathode was obtained based on
LaMnO3; with a structure type perovskit and its
properties can be adjusted by partial substitution of
cations [6]. The anode electrode is electrochemical
oxidation providing and therefore must be mixed
conductivity, i.e. high electronic conductivity and
relatively good conductivity by oxygen ions. Thus
the electrochemical reaction spreads over the
entire electrode surface and is not located only at
the triple point. He must be very stable in the
reducing conditions and also must have a texture
that to opposes a small resistance at diffusion of
molecule of fuel to the ftriple point. At the con-
struction of fuel cells one of the constituents,
usually the anode or the solid electrolyte is a
support for the two other parties. The methods of
deposition of the layers are different and lead to
different thicknesses of deposited layers.

In the present study were studied the main
constituent elements of a fuel cell of type SOFC-IT
and deposit of electrodes on the solid electrolyte
based on CeOs,.

2. Experimental

For the synthesis of solid electrolyte was
chosen a composition in the field of solid solutions
in the Ce0,-SrO binary system. Raw materials
used for the synthesis were cerium oxide and
strontium carbonate. The proportion of strontium
oxide used was 8%. The mixture of raw materials
was homogenized by wet route and then dried to
constant mass. From resulted powders were
pressed tablets with a diameter of 20 mm and
height 2 mm, which were heat-treated at 1400°C
with a plateau of two hours at maximum
temperature. The cathode was synthesized taking
as a basis LaMnOz; composition, in which
lanthanum was partially replaced by strontium and
the composition Lag4sSrpssMnO; (LSM)  was
resulted. By this replacement due to the difference
of valence, in network of perovskit type appear
oxygen vacancies, leading to growth of
conductivity by oxygen ions. The strontium oxide is
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partial prin  strontiu  rezultdnd  compozitia
Lag45SrossMnO3 (LSM). Prin aceasta substitutie,
datorita diferentei de valenta, in reteaua de tipul
perovskit se formeaza vacante de oxigen, care
conduc la cregterea conductivitatii prin ioni de
oxigen. Oxidul de strontiu este continut atat in
electrolitul solid cat si in compozitia catodului, de
aceea nu exista riscul unei reactii chimice datorita
difuziei acestuia. Conductivitatea electronica
pentru catod este determinata de valenta varlab|la
a manganulw si anume de raportul dintre Mn®*
/Mn**. Pentru sinteza catodului s-au folosit ca
materu prime La,O3, SrCO3 si MnCO; de puritate
chimica. Probele au fost omogenizate pe cale
umeda, dupa care au fost uscate in etuva. Pentru
stabilirea comportarii la ardere, din acest amestec
s-au obtinut pastile, prin presare uniaxiala care
s-au tratat termic la 1050°C. In vederea aplicarii pe
suport amestecul obtinut a fost tratat termic la
temperatura de 1000 C cu palier de doua ore la
temperatura maxima. Pulberea rezultata s-a folosit
pentru prepararea amestecului de depunere pe
electrolitul solid. Tn acest scop s-a folosit un
amestec constituit din 60% pulbere presinterizata,
liant organic, plastifianti si apa, care a fost apoi
omogenizat in moara planetara cu bile timp de 5
ore. Suspensia rezultata s-a depus pe suport cu un
pistol Airbrach. Apoi ansamblul s-a uscat si s-a
tratat termic la 1050 C.

Anodul a fost obtinut pe baza de oxid de
ceriu si 5%CuO prin precipitare chimica, modul de
lucru in acest caz, fiind prezentat pe larg Tn
lucrarea [7]. Pulberea obtinuta dupa precipitare s-a
tratat termic in mediu reducator pentru reducerea
oxidului de cupru la cupru metalic. Anodul a fost
depus pe suprafata electrolitului in mod ase-
manator cu catodul. Dupa depunerea anodului pe
suport s-a facut un tratament termic la 970 C.

3. Caracterizarea probelor

Densitatea aparenta a probelor tratate
termic s-a determinat prin metoda Arhimede.
Studiul compozitiei mineralogice s-a facut prin
difractie de raze X cu echipamentul Shimadzu
6100 cu filtru de nichel si s-a folosit radiatia CuK,.
Imaginile de microscopie electronica au fost
obtinute cu un echipament FESEM-FIB Work-
station Auriga produs de Carl Zeiss, Germania.
Coloana SEM de tip Gemini este adaptata pentru
studiul probelor solide conductoare Si
neconductoare la tensiuni de accelerare mici.
Masuratorile de rugozitate s-au efectuat cu un
aparat de tip Vecco NT-100 Optical Profiler pe
baza de interferometru.

4. Rezultate si discutii

4.1.Caracterizarea elementelor constituente
4.1.1.Electrolitul solid

Densitatea aparenta a electrolltulm solid
tratat termic la 1400°C a fost 5,98 g/cm®. Aceasta

contained both in composition of solid electrolyte
and in composition of cathode, so there is no risk
of chemical reactions due to its diffusion in the
solid electrolyte. Electronic conductivity for the
cathode is determined by the variable valence of
manganese, namely the ratio of Mns" / Mn,". For
the synthesis of cathode were used as raw
materials La,Os;, MnCO3; and SrCO; of chemical
purity. Samples were homogenized wet, and then
were dried in an oven. For establishing the firing
behaviour of this mixture tablets were obtained by
uniaxial pressing and were heat treated at 1050°C.
In order to deposit the mixture on the electrolyte,
this was treated thermally at a temperature of
1000°C with a plateau of two hours at maximum.
The presintering powder was used to prepare the
deposition on the solid electrolyte. For this purpose
we used a mixture consisting of 60% presintering
powder, organic binder, plasticizer and water,
which was then homogenized in a planetary ball
mill for 5 hours. Resulting suspension was
deposited on the substrate with a pistol Airbrach.
Then assembly was dried and was heat treated at
1050°C. T

The anode was made based on cerium
oxide and 5% CuO by chemical precipitation, the
details in this case are presented in the paper [7].
The powder resulted after precipitation, was heat
treated into a reduction environment for reducing
copper oxide to metallic copper. The anode was
deposited on the surface electrolyte, similarly with
to cathode. After deposition of anode, the
assembly was heat treatment at 970°C.

3. Characterization of samples

Apparent density of the heat-treated
samples was determined by Archimedes method.
The study of mineralogical composition was made
by X-ray diffraction with equipment Shimadzu 6100
with a nickel filter using a CuKa radiation. Electron
microscopy images were obtained with a FESEM-
FIB equipment Auriga Workstation product at Carl
Zeiss, Germany. A column SEM type Gemini is
adapted to study conducting and nonconducting
solid samples at low accelerating voltages.
Roughness measurements were performed with a
device type NT-100 Optical Profiler Vecco based
on interferometer.

4. Results and discussions
4.1.Characterization @ of the constituent
elements

4.1.1.Solid electrolyte

The apparent density of the solld
electrolyte heat-treated at 1400 C was 5.98 g/cm”.
This represents about 71% of theoretical density
and can be improved either by increasing of the
platcau at 1400C, or by entering in the
composition of the samples of oxides for improving
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reprezinta circa 71% din densitatea teoretica si
poate fi imbunatatita fie prin cresterea palierului la
temperatura de 1400 C, fie prin introducerea in
compozitie a unor oxizi care s& imbunatateasca
comportarea la sinterizare a oxidului de ceriu [8-9].
Spectrul de difractie de raze X pentru acest
electrolit este dat in figura 1. Se constata ca este
constituit din doua faze. Prima dintre acestea,
evidentiatda prin linii de difractie foarte intense
reprezinta o solutie solida cu structura de tipul
fluorina, proprie oxidului de ceriu. Se observa totusi
si linii de difractie foarte slabe datorate compusului
binar SrCeO;. Acesta se formeaza prin reactii in
fazad solida la arderea amestecului constituit din
oxid de strontiu si oxid de ceriu. Din figura 2 se
observa ca proba este constituitd din granule de
diferite dimensiuni intre care s-au format punti de
legatura. Porii prezenti in proba sunt situati la limita
dintre granule si prin imbunatéatirea tehnologiei de
ardere pot fi eliminati.

3.1.2.Catodul
S-a sintetizat un catod, avand compozitia
Lag 45Sr0,55sMnQO3 care dupa ardere la 1050 C a avut
o porozitate de 24%. Aceasta porozitate este nece-
n ¢ ssCeO, < SrCeO,
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Fig. 1-Liniile de difractie de raze X pentru electrolitul solid tratat
termic la 1400°C / X-ray diffraction for the solid
electrolyte at 1400°C heat-treated.

Mag= 8000KX 200 nm WD = &7 mm EHT= 300KV  Signal A= SES| Date 38 Nov 2090 Time 112029
Operator= My FiS imaging= SEM  Naolse Reduction = Pixel Avg. System Vacuum = 1586005 mi

Fig. 2 - Imaginea electronomicroscopica a electrolitului solid pe
baza de CeO, si SrO / Electron image of the solid
electrolyte based on CeO; and SrO.

the sintering behavior of cerium oxide [8-9]. The X-
ray diffraction spectrum for this electrolyte is given
in Figure 1. It is found that consists of two phases.
The first of these is evidenced by very intense
diffraction lines and it is a solid solution with
fluorite type structure own of the cerium oxide. It
can be noticed, however, and very weak diffraction
lines due to SrCeO; binary compound. It is formed
by the reactions in solid phase at firing of the
mixture consisting of strontium and cerium oxides.
Figure 2 shows that the sample consists of grains
of different sizes and between of these the
connected bridges were formed. Pores present in
the sample are located at the boundary between
grains and by improving of firing technology can be
eliminated.

3.1.2.Cathode

It was synthesized a cathode with
Lao.45Sr0s5sMnO3 composition, which after firing at
1050 C which had a porosity of 24%. This porosity
is necessary to ensure transport of gas phase at
triple point of the cell. X-ray diffraction spectrum
obtained for the cathode is given in Figure 3. It is
observed the presence of solid solution such as
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Fig. 3 - Liniile de difractie de raze X pentru catodul LSM / X-ray
diffraction for LSM cathode

Date 1 Now 2090 Time 133109
System Vacuum = 1.34-006 mb:

Mag= JOOKX 1pm WD= 37 mm
Operatar = MV FiSlimaging = SEM  Nokse Reduction = Plel Avg

Fig. 4 - Imaginea electronomicroscopica pentru catodul LSM
Electron image for the LSM cathode.
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sara pentru a se asigura transportul fazei gazoase
la punctul triplu al celulei. Spectrul de difractie de
raze X obtinut pentru catod este dat in figura 3
unde se observa prezenta unei solutii solide de
tipul  La;4xSryMnO3;, fapt care avantajeaza
proprietatile datoritd omogenitatii chimice. Prin
microscopie electronicd pe catodul LSM se
observa granule cu dimensiuni de 1-3 ym si o
cantitate mare de pori (figura 4) acest lucru fiind
urmarit prin procedeul de sinteza.

4.1.3.Anodul

Detalii referitoare la anodul sintetizat,
constituit din oxid de ceriu si oxidul de cupru sunt
date in lucrarea [7]. In prezenta lucrare se discuta
numai aplicarea acestuia pe electrolitul solid.

4.2.Caracterizarea ansamblului

Catodul cu compozitia data anterior,
presinterizat la 1000°C s-a depus pe electrolitul
solid tratat termic in prealabil la temperatura de
1400°C. Acesta a fost aplicat prin procedeul de
pulverizare si s-a tratat termic dupa aplicarea pe
electrolit la 1050°C. in figurile 5(a,b) se prezinta
imaginile electronomicroscopice ale catodului LSM
depus pe electrolitul solid. S-a constatat ca, stratul
depus adera bine la electrolitul solid si are grosimi
cuprinse intre 65 si 86 um, ceea ce corespunde
procedeului prin care acesta s-a depus (figura 5a).
In detaliul de pe aceast figura se prezinta variatia
rugozitatii stratului de catod de la suprafata
acestuia catre suprafata electrolitului. Se observa o
scadere continua a rugozitatii pe grosimea stratului
depus, cea mai mica valoare observandu-se la
nivelul electrolitului. Tn figura 5b se prezinta la
scara marita interfata electrolit solid-catod. Se
observa formarea unui strat intermediar continuu
intre cele doua elemente de grosimi variabile, ceea
ce explica rezistenta mecanicd a ansamblului la
interfata. Totodatd nu se observa prezenta unor
fisuri, care sa conduca la ideea de incompatibilitate
mecanica.

Anodul a fost de asemenea depus pe
electrolitul solid si asa cum rezultd din figura 6a

Mag= 500X 20 pm WD= £3mm Hr= 200Ky  Signal A= SESI Date 13 Dec 2010 hmowwl’mi
Operator = My FIB Imaging= SEM  Nolse Reduction = Pixel Avg. ‘System Vacuum = 1.43e-006 mb, |

a

La;,Sr,MnO3, which favors the properties due to
chemical homogeneity. By electron microscopy on
the cathode was observed the grains with 1-3um
sizes and a large amount of pores (Figure 4) their
presence is due of the synthesis process.

4.1.3.Anode

Details on to synthesized anode, consisting
of cerium oxide and copper oxide are given in [7].
In the present paper discusses only the deposition
of the anode on solid electrolyte.

4.2. Characterization of assembly

Cathode with before presented
composition, presintered at 1000°C, was deposited
on the surface of the solid electrolyte previously
heat-treated at a temperature of 1400°C. It was
applied by spra(}/-process and then was heat-
treated at 1050°C. In the Figures 5(a,b) were
presented the electron images of LSM cathode
deposited on solid electrolyte. It was found that the
deposited layer adhered well at solid electrolyte
and has a thickness ranging between 65 and 86
pm, which correspond to the process by which it
was deposited (Figure 5a). The detail from this
figure shows the variation of roughness of cathode
layer from its surface at the electrolyte surface.
There is a continuous decrease of roughness on
the thickness applied, the lowest level being in the
electrolyte. Figure 5b presents at larger scale the
solid electrolyte-cathode interface. It was observed
forming a continuous layer between the two
elements of variable thickness, which explains the
mechanical strength of the interface assembly.
Also, it not observed the presence of cracks, which
lead to the idea of mechanical incompatibility. The
anode was al so deposited on solid electrolyte and
as shown in Figure 6a it adheres well on this. The
thickness of deposited layers varies between 55
and 85 um due to the process of deposition. In the
same figure is observed that surface roughness
decreases from the anode by solid electrolyte, but
at the interface these is higher than at the cathode.

EHT= 200KV Signal &
FiB Imaging = SEM  Noise Reduction = Pixel Avg

. WD 6.4 mm
H System Vacuum = 339

b

Fig. 5 - Imaginea electronomicroscopica a ansamblului electrolit-catod: a.imagine de ansamblu; b.imaginea interfetei catod-electrolit solid
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Electron image of the assembly electrolyte-cathode: a.

Mag= 250X  100pm  WD= 63mm EMT= 200KV  Signal A= SESI Crate 3 Dz 2090 Time 52134
Operatar = My FIB Imaging= SEM  Naise Reduction = Pixel Avg System Vacuum = 1430006 mb

a

general image; b. image of the cathode-electrolyte interface.

Mag= 2000KX 1pm WD = 5.2 mm EHT= 200kv  Signal A= ESB Dt 48 Jul 2011 Tima 125038
Operator = Wy FIS Imaging = SEM  Noise Reduction = Plxel Avg System Vacuum = 2 768005 mb:

b

Fig. 6 - Imaginea electronomicroscopica a anodului depus pe electrolitul solid: a.imaginea de ansamblu; b.imaginea interfetei anod-
electrolit / Electron image of the anode deposited on solid electrolyte: a. general image; b. electronic image of interface anode-
electrolyte. (Pa este grosimea de strat masurata in um iar Pb unghiul de achizitie fatd de fasciculul sub care s-a facut
masuratoarea./ Pa is layer thickness measured in um and Pb the beam angle of acquisition under which the measurement was

made).

acesta adera bine pe electrolitul solid. Grosimea
stratului depus variaza intre 55 si 85 ym datorita
procedeului prin care s-a depus. Din aceeasi figura
se observa ca rugozitatea scade de la suprafata
anodului catre electrolitul solid, dar la interfata
aceasta este mai ridicata comparativ cu catodul.
Din figura 6b se observa ca la limita dintre cele
doua elemente se formeaza o interfata de grosime
variabila mai putin regulatd, gradul de rugozitate
fiind crescut, probabil datorita tratamentului termic
efectuat in vederea reducerii oxidului de cupru. Nu
se constatd microfisuri la interfatda ceea ce
inseamna ca nu exista pericol de incompatibilitate
mecanica.

5. Concluzii

in prezenta lucrare s-a studiat folosirea
unui electrolit situat in domeniul solutiilor solide din
sistemul binar CeO,-SrO ca suport pentru
depunerea a doi electrozi. Catodul utilizat a fost o
solutie solida derivata din structura LaMnOj; in care
La*" a fost inlocuit partial cu Sr**, iar anodul a fost
o compozitie de tipul cermet constituitéd din CeO; si
Cu. Straturile depuse prin pulverizare si apoi
tratate termic au grosimi de ordinul zecilor de
micrometri, ceea ce este normal pentru metoda
folosita. La limita dintre electrolit si electrozi s-a
format o interfatd de grosime variabila, dar lipsita
de fisuri, ceea ce arata ca nu exista pericolul de
incompatibilitate mecanica.
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