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The elaboration of théast generation metal supported$OFC
complete cell by dry surface deposition processes is really
challenging. Amospheric Plasma Spraying (APS) and Reactive
Magnetron SputteringRMS) processsarerespectively adapted to
deposit Ni¥YSZ anode and YSZ electrolyte layeRMS is also
used to coat thin and dense LLAIIO,4 (LNO) cathode layer. Ithis
work, we have elaborated a complete cefl metallic support
(ITM) produced by PLANSEE SE. The innovative LNO cathode
layer was compared with screprinted LNO layers, with and
without RMS bonding layelElectrochemical and Voltamettgsts
were performed on these samples. Theswealed lower
performances than literati due to the high density of the RMS
cathode layerand too high aemperature during sintering step
which deteriorate layers manufactured by RMS and metallic
substrateNevertheless, using LNO bonding layer manufactured by
RMS seems to be an interesting way to improve the polarization
resistance of the cell.

Introduction

Metal supported Intermediaeemperature Solid Oxide Fuel Cell is employed to face
with the reduction of SOFCs’ operating temperatures. The switch between anode
supported cells and this new technoladjpws significant gains in term of cqghanks to

the mechanical suppotty ametal piece (L Nevertheless, the use of a porous substrate
presents some drawbacksheFmomechanical and chemical compatibility problems
between metallic and ceramic materials néede solved A diffusion barrier layer
between metallic anderamic materials permits avoid the weakness of the substrate. A
thin GDC layer appliedon the substratbefore the anode layewas identified as an
appropriatesdution (2). Moreover the oxidation of the support could cause closing of its
porosity,and deteriorate theerformance of the cell (3Therefore, it is necessary to use
elaborationtechniquesof ceramicswith no requiranent of heat treatmenat too high
temperaturesDry deposition techniquearea credible solution for the manufacturing of
the core of the cellAtmospheric Plasma Spraying process (APS) allows the realizdtion
porous layers with verkiigh deposition rate. This technique is also perfectly adapted for



the anode depositioon theporous substrat@l). Reactive Magnetrongbittering(RMS)
techniqueallows the depositiorof thin and dense layerseing able to be used as
electrolyte (5) and diffusionbarrier layes on the substraté anode, and electrolyte /
cathode (6)nterfacesn fuel celk.

Whereas thick layers elaborated by wet deposition techniquesmraonly useas
cathodesin IT-SOFCs,recent studies deal with the depositioh Mixed lonic and
Electronic Conductar (MIECs)thin layersby physical surfaceleposition processes-gJ.
RMS process mawlso deposita cathode layer by the aputtering of several metallic
targets (9).LapNiO,4 is one of the most promising matesiah IT-SOFCs This K:NiF,4
structured material presents interesting electrocatalytic properties gll®ying its
utilization as ahin cathode layer.

For this study, a ITM type porous metallic support manufactul®dPLANSEE SE
was employedfor the cell assemblingThis materialpresents very interesting thermal
cycling resistance and durability propertikseping high electrochemical properties.
Firstly, a GDC barrier layer was applied on the top of the subdstya®MS. ANi-YSZ
anode bilayer materialvassecondly deposited bAPSon metallicsupport.Then, a YSZ
electrolyte material and a GDC bar layerwere applied by RM&fterthe polishing of
the anode’s surfac&he elaboration of this hatfell is partiallydescribedn a previous
work (11). The most of the RMS coatings were depositby the mean®f a Plasma
Emission Monitoring (PEM) system, increasing the deposition rate of ceramics (12).
LNO cathode layer was successively depositedRIS. This step is detailed in a
previous study (13).

In order to compare the efficiency of tegperimental layer deposited by RMS as an
individual cathode(RMS LNO) or a bonding cathode layer, theomplete ITSOFC
building was elaborated by replacing and/or adding a s@eeted LaNiO, material
(SP LNO). This layer was developedayptimized in ICMCB laboratory and allas
interesting performances on LNO/GDC/LNO half c€¢lld).

The overallcell performance comparison and detailegpedance analyses of the

three different cells containinBMS LNO, SP LNO, and RMS LNO + SP LNQ@re
presented to elucidate the difference between the complete cells.

Experiments

Reactive MagnetroB8putteing (RMS) Process

Two experimental devices were used for the different deposition processes. Systems
are pumpeddown via a system combining XDS35i Dry Pump and a 5401CP turbo-
molecular pump. Metallic targets were powebgdapinnacle + pulsed current generator
from Advanced Energy. Tests were conducted in an argon and oxygen atmosphere. The
flow rates werecontrolled with Brooks flowmeters and the pressure was measured using
a MKS Baratron gauge.

Athin GDC layerwasfirst applied on ITMmetallic supportsprovided by PLANSEE
SE. Theexperimental Alcatel604 devicevas used for this coating. The sputtering



chamber wasequippedwith four 50 mm diameter magnetron targets with a 250 mm
rotating substrate holder parallel to theget at 120 mm. Samples were positioned at 55
mm from theaxis of the substrate holder. Coatings were made in two steps by the co-
sputteringof two Ce and Gd metallic targets with 120 sccm argon and 5 sccm oxygen
flow rates.

The experimental device was a Uife Alcatel SCM 650 sputtering chamber
pumped dowrfor the otherdepositions after APS coating. The sputtering chamber was
equipped withthree200 mm diameter magnetron targets amith a 620 mmdiameter
rotating substrate holder parallel to the targets at a distance of about 110 mm. The
distance between the target axis and that of the substrate holder was 170Yn(B84Zr
16% at), CeGd (80-20% at), La and Ni metallic targets Substrates were positioned in
front of the target at 170 mm from the axis of the rotasngstrate holder in order to
deposit homogenous coatings in terms of thickness and composition. The deposition
stage was monitored using a closed loop control PEM (Plasma Emission Monitoring)
system by optical emission spectroscopy (OES). The techniqgue was based on the
measurement othe optical intensity of the metal emissibne in a volume near the
target (12) The signal was sent via an optical fiber to a Ropper Scientific SpectraPro 500i
spectrometer, with a 1200 groove mm—2 grating and a photomultiplier tube (Hamamatsu
R 636).Subsequently, the information was transfeted computer in which a program
devdoped under Labview® controls the oxygen flow rate for keeping dpical
intensity onstant.

LapoNiO4 coatings were deposited by sputtering two metallic targets. The PEM
system is employed on ti&rget containing the main elemnteof the coatings (La target).
The intensity ofthe secondtarget is adjusted in order to obtain the convenient
compositionsand structures. The adeposited coating is amorphous. An annealing
treatment aL173 K for 2 h is necessary to crystallize it. Neverthelessréasment is
too hard for the metallic substrate. Crystallization was performed at 1073 K during
complete cell tests.

Atmospheric Plasma Sprayifi§gPS) pocess

The plasma is generated in air at atmospheric pressure (APS) bplask¥torch
with a 6 mm internal nozzle diameter. A mixture of argon and hydrogen is used to form
the plasmaThe powder is injected by the means of carrier gas. It is introduced into the
plasma via a 1.8 mm injector positioned at 6 fnom the exit of the outlet of the torch
with a 90° angle. Samples are positioned on a fixed support at a distance of 90 mm from
the plasmatorch. The torch is controlled by a robot programmedweep samples
surface with a step of 5 mm at a speed of 150 snBépositswere applied on ITM
metallic substrate with GDC RMS layer. A 1ffh anodebi-layer was deposited from
different powdersizes 59.540.5 wt% NIiO-TSZ (YSZ with tetragonal phase) with
different plasma spraying conditioitsorder to obtain high porosity with smooth surface
condition. This elaboration is described in a previous work (15).

Screen-printindSP) Process

The fine La;NiO4 powder vas mixed mto a solventwith a commercial @persant
(terpineol) andbinder (ethyl cellulose). This ink was applied osanples bySP process



(21 mm diameter, 3.14 cm? by using a sammienatic screesprinter Aurel MOD C890.

A specific hightemperature sintering treatmenas required in order to obtain a good
adherence betwedhe cathode layer of about 2én in thickness and the electrolytar

the bonding layerThe thermal cycle waas follows: an initial ramp at 1 Kin™ up to

673 Kto eliminateorganic binders, followed by a temperature increase up to the sintering
temperature at 3 Knin™. In order toavoid the deterioration of the metallic substrate,
sintering step was performed at 1423 K undgr N

Characterization Bvices

The maophology of the samplesas characterized by Scanning Electron Microscopy
(SEM) using a JEOL JSM 7800 F equipped with Energy Dispersive Spectroscopy (EDS)
for chemical measurements. The structural features of the samgtesperformed in
Bragg Brentano configuration My diffraction using a BRUKER D8 focus
diffractometer (CoKal+a2 radiations) equipped with the LynxEye linear detector. XRD
patterns were collected at room temperature during 10 min in the [20°-80°] scattering
angle range by steps of 0.019°.

Single &ll Tests

The S®C sampls wereinserted im0 a homemade seip designed and buiib the
ICMCB laboratory. A nickel/gold grid was maintained on the cathode side with springs
for current collection Cathale layer was sintered for better crystallizatein1073 K
during 10 h. Anode layer was redudedsitu step by step with HAr mixtures at 973 K
during 6 h.Electrochemical masurementsere performed at 973 K with 120 mL/min
flow of H, — 3 vol. % HO on the anode side and 240 mL/min air flow the cathode
side. The parameters for the Voltamatry measurements were 2 s equilibrium time,
staring from OCV potential to 0.2 V end potential with5 mV/s scanspeed.
Electrochemical Impedance Spectroscopy (EIS) measuremergshencollected athe
Open Circuit Volage (OCV)in the frequency range00 mHz to 10 MHz with 1@oints
per decade.

Results

Figure 1 presents the reduction process of these different cells. This step was
performed at 973 K from 6 to 120 mL/min of humidified &h the anode side. Increasing
oxygen flow rate leads to improve the OCV of the cells. The Open Circuit Voltage
(OCV) of the cells with RMS LNO and SP LNO was measured at 0.9 V after cathode
crystallization and anode reduction processes. This value is lowethbadmeoretical
value of 1.05 V at this temperature and proves that the electrolyte tightness is not fully
dense With SP LNO coated on RMS bonding layer, OCV increase up to 0.95 V, pointing
the efficiency of this additional layer. Differences between RMS samples and others are
due to the previous cathode crystallization process of RMS cathode layer. This additional
step(1073 K during 10 h) initiates the reduction process when the anodic side of the cell
containglittle hydrogen gas (95:5 vol %2NH,). This results to higher initial OCV (0.21,

0.01 and 0.02 V for RMS, SP and RMS+SP samples respectively). The difference
between samples with and without RMS bonding latezach reduction stepnderline



its efficiency in this system.Indeed, OCV of sample presenting the bonding layer
increasedaster and the final value is higher (0.90 and 0.95 V for SP and RMS+SP
respectively).
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Figure 1.Evolution of complete cells’ open circuit voltage (OCV) during reduction of
anode layer at 973 K.

Figure 2 presentsvoltammetry tests of tlse complete cel. This measurement
indicates a maximum power density of 60, 71 andn¥@/cm?. In the literature, metal-
supported cellsvith anode and electrolyte manufactured by plasma spayocessand
LSCF by screeiprinting reach a power density of 500 mW/cm? at 1073 K .(T&)ls
presenting arelectrolytelayer manufactured by reactive magnetron sputtering present a
power density of 410 mW/cm? at 973 K (1&hd the presence of really thin YSZ
electrolytewith LSCF made by scregrinting canallow to reachmuch higher power
densities (18) Some improvements of the cell microstructure aeduction of the
thickness have to be performed in order to obtairebeérformances.

The electrochemicaperformances obtained with these different samples are in the
same order of magnitude but SP LNO cathodes present higher power densities maybe due
to higher active surfacarea. The RMS bonding layer allows an improvement too. This
may ncrease the interface of the contacts layer between the electrode and the electrolyte.

According to the Ohm law, thiotal resistanceof the cell can be determined by the
slopecalculation from the experimental I-E cunta thelow curent densityrange the
ohmic resistance of the cell presenting RMS cathode is closed to 3.4 Q.cm? and the
resistance of the other cells is 3.1 Q.cm?. Nevertheless, as shown in the figure 2, at higher
current density, the ohmic resistance of the SP LNOpkafalls at 2.5 Q.cm? This
improvement might be induced by a switch between activation polarization and ohmic
polarization. This observatiaonfirms that the low performances obsereedld be due
to electrode overpotentials.
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Figure 2.Voltametry tests of complete cells with RMS cathode, SP cathode and RMS +
SP cathode layers.

To explain these low performancede&rochemicalmpedance Spectroscopy (EIS)
characterizations weralso performed on these sampleSigure 3 presentstypical
Nyquist measurements of the complete cell under OCV. Ngguig diagramswere
fitted using ZView software.Modelked dataare represented by lines in the figures while
experimental measurements are represented by patats. Four contributions
characteristic of differerthenomena appearingere identified irhigh, medium and low
frequency rangesResistance andéssociated capacitanc@lueswere extracted from
these fits.

Besides Nyquist diagramsere fitted by the same equivalent circuits, shapes of the
impedance diagramare fundamentally different, depending only on the cathode layer
characteristicsTotal resistancesn the low frequency range are in the same order of
magnitude, explaining prmances measured on the different samples (figure 2). These
different characteristicattributed for medium or low frequencies underline the different
electrochemical phenomena occurrence on the different saniplesesistance at high
frequencies remas same with “RMS” and “SP” samples but it is considerably higher
with “RMS+SP” sample. Tédense bonding cathode layggemscomplicated to cross
and induce two more interfaces. Nevertheless, this layer allows an interesting drop of the
polarization resistance of the complete cell. In spite of its several interfaces and
resistancescomplete cell resistance remains the lowdstdecrease of the bonding
layer’s thickness should considerably improve performances.

On the basis of the fitted data, the equivatapacitance and the frequency relaxation
of each contribution were calculated using relati@usl) andé€q 2).

1-
Ceq = Re( “n «C'/n (eq 1)

with R: electrical resistance, n: decentering angle of the Constant Phase Element function,
C: capacitance of the phenomenon.
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fa= 1/27T(Ceann)1/n (eq 2)

Table Ipresents the parameters of the different phenomena for each sample including
a cell elaborated on commercial anode support with RMS cathtigle, Medium and
Low frequency phenomenon are named by 1 (eq, f1), 2 (R, Ceq, f;) and 3 (R,
Ceg;, f3) respectively. Polarization Resistanceg)(R calculated by the sum ok Bnd R.
ASR represents theomplete cell resistance.

Complete cells resistances ASR are much higher than requirementsSOHCS (i.e.
0.8 Q.cm?). These high values explain the poor performances obtained with these
samples at 973 K. Numerous limitationsutd be induced by the use of several layers
synthesized by differé deposition techniques. The compatibiliti/these materials and
structures hago be optimized in order to improve the performances by decreasing
resistances.

According to the relaxation frequency and the equivalent capaciteahges, three
domains can be distinguished,hagh frequency (HF), middle frequency (MF) and low
frequency (LF), each representing a given electrochemical phenomenon. These results are
presented in dble 1.

Using the Schouler method (189sistanceand CPE have beeassigned to specific
electrochemical processe&ccording to literature on cathode half-cells with YSZ and
GDC electrolyte,the low frequency range (LF) is characterized by high capacitance



values,Ceq ~ 1-10 F-cm? (14, 20) This contribution was assigned to the gaseous
diffusion through the electrode. The capacitaotéhe medium frequencgontribution
(MF) is found to be higher, Ceq ~ 10° —10* F-cm®. The source of this impedance
contributionis more complicated to identify, it h&®enassigned as Oxygen Reduction
Reaction (ORR) itselbccurring athe electrode/gas interfageliterature (14, 21) andf
ionic transfers at the electrode/electrolyte interface. (22)

TABLE | . Parameters determined by Electrochemical Impedance Spectyoscoy

RMS SP RMS+SP RMS,s
HF R1 (Q.cm?) 1.60 1.59 2.52 1.08
R, (Q.cm?) 0.52 0.70 0.07 0.79
MF Ceg (F.cm?) 2.810° 3.7 10 9.4 10° 6.9 10*
f, (Hz) 2410 50 10 7710 3210
R; (Q.cm?) 0.94 0.59 0.33 2.99
LF Cegs (F.cm?) 2.9 10 8.8 10 1.2 10" 3.010
f3 (Hz) 2510 3810 2410 8.8 10"
R, (Q.cm2) 1.46 1.29 0.40 3.78
ASR (Q.cm?) 3.06 2.88 2.92 4.86

Because cathode material is the only variable paramatet signal becausg
resistance and capacities are different, polarization resistance should be due to cathode
material. Furthermore, singéell tests were performed on samples built from commercial
anode support with RMS cathode in the same batch. LF phenomenon seems to be
identical m the two sample2(9x10™ F-cm? and 3.0x1d F-cm? for RMS and RM&s
respetively) confirming that this phenomenon coulddee to the cathode. Nevertheless,
equivalent capacitance and relaxation frequencies remain slightly different at MF. This
phenomenon could be cathode and/or anode electrochemical phenomenon.

Values calculated are close to®1B-cm? for the MF phenomenon and 1 F-Efior
the LF phenomenon (table I). Furthermore, resistance values of the MF phenomenon are
significantly improved by the addition of the bonding layer (0.7€n2and 0.07 {rmz?
for SP and RMS+SP respectively). Bonding layer act as inteldgiee with the cathode
material, this MF phenomenon could bassigned to ionic transfer at the
electrode/electrolyte interface.

From these two lastontributions at MF and HFelectro@ polarization resistances
0.4, 1.3, 1.5 Q/cm*> wre determinedfor RMS+SP, SP and RMS respectively
Nevertheless, the specifications of fuel cell electrodes have to be lower than 0.5 Q/cm?.
The high resistancesbtained on RMS and SP sampbe® too high but probably not
because of the same reasons. Analyses of structures and microstructures of electrolyte,
cathode and interfadeaveto be checked to pointed out differences between samples and
explain results.

Figure 4 presents structure comparison of the cathwterialsafter testsDue to a
thinner cathode layer on the RMS sample, GDC substrate’s structure is identified. XRD
measurements of SP and RMS+SP samples remain the same because the cathode layer is
too thick to see the bonding lay&midentified peak is related to the satellite peak of the
(113) peak, appearing at lower angle.



The same tetragonal lanthanum nickelate phase was identified without major
impurities. A slight preferential orientatiatifference could benoted betweerrathode
deposited by RMS and SP. It should have no effect on cathaaecteristics.

4 Gd,Ceqg0;gocub. (75-0162) @ La,NiO,tet. (89-3360)  + La,0;cub. (83-1344)
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Figure 4. XRD measurements of RMS, SP and RMS+SP complete cells.

Figure 5 shows SEM observations of surface microstructure of feeedif samples
after tests. Surface condition of every sample is not completely smooth and presents
strains due to the surface condition of the metallic substrate and the APS anode (figure 5
a, ¢). But this should not involve electrochemical probléwish higher magnification,
microstructure of cathode coatings is totally differexstexpectedVhile RMS coating is
fully dense, SP coating present high content of porosities.

SEM observations of samples cross sections are presented fignde76Sanples
presenting LNO cathode manufactured by screen-printing process need high temperature
sintering treatment to optimize the adherence of the layer. Nevertheless, this annealing
treatment (1423 K for 12 h under nitrogen atmosphere) induces mictostirebanges.

While sample with RMS LNO layer presents dense layggsre 6a and figure 7a, c),
sintered samples present more porosities (figure 6b, ¢ and figure 7b, d). Ischedd,
sizedporosities appear in all RMS layers and at interfaces. Images analyses have been
performed by Imagd software on SEM micrographs. It reveal1@ % porosity with
0.006% 0.004 um? surfacex 90 nm average porosity diameter if considered as perfect
sphere)nside electrolyte layer on RMS+SP sample, and 16 + 3 % porosity with 0.024 +
0.009 um? surface (= 180 nm average porosity diameter). Nevertheless, this analysis
could not be done on RMS sample. This increase of porosity iskm@Nn on coatings
deposited with EBRVD process with columnar microstructure at high tentpeza
Space between thin and thick column increase during high temperature annealing and
spherical porosity appears along the thicker column (23).



Figure 5.Surface microstructure of samples with RMS (a,c) and SP cathodesuvith d)
different magnifications.

RMS cathode

electrolyte

SP.cathode

\

RMS bonding layer

electrolyte

Figure 6. Cross section of samples with RMS (a), SP (b) and RMS+SP (c) samples.



The porosity appeamg in electrolyte (figure7d) is not open becaus¢he OCV of the
cell remains same dRMS ard SP sanples (i.e. ® V) as sem in figure2.

RMS LNO layer doesiot presentolumnar structure as shown in figure 7a. Analyses
wereperformedn another workon LNO and PNO cathode, shincrease gborosity was
also identified since 1323 K. EDS measurements were performed on the surfase of the
samplesand showed a decrease of La and Pr content in LNO and PNO materials, which
may change structural and compositional characteristicthisflayer. Thisfact could
involve different electrochemical performances between RMS cathode and RMS bonding
layer. EDS profiles and mappinggerformedon polishedcross section osamples,
confirms a slightlylack of lanthanumbut not significant. No element diffusion was
detected between electrolyte and cathodes, showing the chemical stability of these layers.

Theincreaseof porosity,inducedby the sintering treatment of ttf&P LNOcathode,
may improveelectrochemical behavior of the bonding layer but it provokes porosity
inside the electrolytend interfaces with GDC layers which slow the ionic diffusion.
These phenomena could increase resistances and explain poor performances of the cells.

RMS cathode

Figure 7. Cross section of samples with RMS (a,c), and RMS+SP (b,d) samples. Zoom on
RMS nickelate lanthanum layer (a,b). Zoom on electrolyte material (c,d).

Figure 8 shows the EDS mapping of the porous metallic suppattie different
samples after test&ach sample present a thin,Of oxidation protective layebut it is
thicker with SP sample, due to higher time and temperature annealing, even in very low
oxygen partial pressure condition (nitrogen gas). Results found in literature prove the
formation of chromia layer on metallic support in these conditions, but no evidence of
deterioration was pointed in these works (3, 18). Nevertheless, chromia layer should act



aselectronicdiffusion barrierand could impactperformances. Furthesxperimentshave
to bepeformed to check it.

No nickel andbr chromium interdiffusion betweesupportand anode layer was
evidencedoroving the positive effect of GDC protective diffusion layeported in some
studies (2), as shown in figurea8b. Moreover, naickel agglomeration was underlined
in anode layer, detectad some publications witlong term annealing treatment (24).
However figure 8b underlines microstructural modifications in the metallic subsiCate.
elementdiffuses easily to the interface and some areas are lack of Cr. Thash @reas
seem to be lack of Fe element.

Thesecompositional and microstructural modifications of the substrate could explain
poor performances of the cells. Complete ¢elits have to be performed on these
samples elaborated on commercial anode support to check the influence of the support
deterioration on performances.

Figure 8.EDS mapping of the porous metallic support after complete cell tests with RMS
(a) and SP (b) samples. SP sample was annealed at 1423 K during 12 h.

Conclusion

A GDC/NrYSZ/YSZ/GDC/LaNiO4 complete cell was elaborated on porous metallic
substrate by physical surface deposition processes and successfully tested at 973 K in air
and hydrogen atmosphere. Deposition of ddRigkS LNO coating was very challenging



as metatsupported T-SOFC’s cathodematerial or bonding layer withporous cathode

layer. Different samples were manufactured with RMS LNO, SP LNO and SP LNO with
RMS LNO bonding layer in order to test different configurations and compare results.
Open Circuit Voltage measurements of these cells are promrewgaling 0.9 V for

RMS and SP cells, and reaching 0.95 V for RMS¢8IPpresenting more layer théme

others. However, tests of these cells reveal poor performances for each cell (60, 71 and
76 mW/cmz? for RMS, SP and RMS+SP respety). ImpedanceSpectroscopy of these

cells revealshigh resistances. Limitations can be due to each component of the cell,
because of high serial resistance (electrolyte, supaodhigh polarization resistance of

RMS andSP cells. In spite of numerous advantages, the use of metal substrate induces
some constrains. Its higher temperature resistance especially under oxidizing atmosphere
is the mosimportant one. Nevertheless, layers deposited by sqnéietmg processieed
sintering processperformed at high temperature during long time to improve their
adherence. While the crystallization treatment (1073 K during 10 h) does not change
microstructure of the cell and substrate, the sintetregtment creates porosity in
electrolyte, interfaces and deteriorates the metallic substrate. These conditions explain
poor performances of the cells presenting scperied cathodes. Bad performances of

the RMS cell are mainly due to the high density of the cathode, lowespgen
reduction andonic diffusion processes. Each layer proved their efficiency because no
interdiffusion was detected in support/anode and electrolyte/cathode intevaceafter
sintering process. Optimization of electrolyte microstructune layers thicknesses has to

be performed in order to improve performances. Additional studies have to be done, to
find away to avoid the substrate deterioration during sintering process and complete cell
tests. In spite of poor performances of RMS cathode layer, RMS LNO bonding layer
show reallypromising results. Indeed, it allows significantly lowering the polarization
resistance and improving OCQ) the cell. The major improvement of this bonding layer

is to increase ionic transfer at electrolyte/cathode interfdwetilickness of this layer has

to be optimized to lower serial resistance while maintaining OCV.
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