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Electrophoretic deposition of electrolyte materials for solid oxide fuel cells, including
La0.8Sr0.2Ga0.875Mg0.125O3−x , yttria stabilized zirconia and (Ce0.8Gd0.2)O1.9, was studied under
various experimental conditions. The use of phosphate ester as a dispersant and poly (vinyl
butyral) as a binder enabled high deposition rate and formation of crack-free, adherent
deposits. Electrodeposition rates were quantified in experiments performed at constant
current and constant voltage modes from suspensions in ethanol, isopropanol and mixed
ethanol—isopropanol solvents. The microstructure of as prepared and sintered deposits
was studied by electron microscopy. The bath composition was optimized to enable
formation of dense deposits. C© 2004 Kluwer Academic Publishers

1. Introduction
Electrophoretic deposition (EPD) is increasingly being
used for the preparation of ceramic coatings for var-
ious applications [1–5]. Significant interest has been
recently generated in applications of this method for
solid oxide fuel cells (SOFC) [6–15]. EPD offers impor-
tant advantages such as simple and low cost equipment,
rigid control of coating thickness and deposition rate.
The method enables uniform deposition on substrates
of complex shape [16].

The success in EPD is intimately related to a careful
choice of bath composition and deposition conditions.
Organic solvents are preferable to water since EPD in
water is accompanied by significant gas evolution and
results in porous deposits. However, some organic sol-
vents are toxic and cause environmental and health con-
cerns. The solvent must dissolve inorganic and organic
additives. Recent studies highlighted the importance of
chemical compatibility of solvent, powder and other
bath components [13, 17].

Ceramic particles must be electrically charged to per-
mit transport by EPD. It should be noted that cathodic
EPD is preferable to anodic EPD, because of problems
related to anodic dissolution, oxidation of substrates
and deposit contamination. Therefore, the important
task is to find effective additives for charging particles
positively. It is also important to have the capability
to deposit laminates of different SOFC materials, in-
cluding cathode and anode materials, electrolytes and
intermediate layers. Such laminates must be deposited
cathodically using similar bath compositions. Indeed,
changing the direction of electric field as well as chang-
ing solvent or additives for deposition of certain materi-
als could result in stripping off the previously deposited
layers of other materials.

EPD of submicrometre powders enables dense pack-
ing, good sinterability and homogeneous microstruc-

ture [18]. However, due to the high surface area, the sub-
micrometre particles have a strong tendency to agglom-
eration. Agglomeration of fine ceramic particles can be
enhanced by the electric field [19]. Well-dispersed and
stable suspensions of fine particles may be obtained
by selection of an effective dispersant. It is important
to note that the use of fine particles promotes deposit
cracking during drying, which could be prevented by
the use of a binder. The optimal amount of binder de-
pends on particle size and particle surface area.

In a previous investigation [13] we demonstrated that
using ethanol as a solvent, polyvinyl butyral (PVB) as
a binder and phosphate ester as a dispersant, advanced
materials for SOFCs could be deposited cathodically.
Phosphate ester is an effective electrostatic stabilizer,
which charges the particles positively, thus allowing ca-
thodic deposition. Moreover, phosphate ester acts as a
steric dispersant by anchoring the long-chain molecules
to the particle surfaces. PVB is an advanced binder ma-
terial, which acts also as a dispersant. Important ad-
vantages of the solvent-binder–dispersant system are
chemical compatibility of the bath components, non-
toxic nature of the solvent, effective dispersant and
binder and relatively high deposition rate.

In order to utilize the advantages of the approach
developed in the previous study, a number of process-
ing parameters must be established. It is important to
clarify how the additives affect the deposition rate and
deposit morphology. Further investigations are neces-
sary for optimization of bath composition in order to
minimize the amount of additives and obtain adher-
ent and uniform deposits of controlled thickness, pre-
vent pinholes, cracks and other defects. In this work
we present experimental data on electrophoretic depo-
sition of advanced electrolyte materials for SOFC, in-
cluding La0.8Sr0.2Ga0.875Mg0.125O3−x (LSGM), yttria
stabilized zirconia (YSZ) and (Ce0.8Gd0.2)O1.9 (CGO).
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2. Experimental procedures
La0.8Sr0.2Ga0.875Mg0.125O3−x (Praxair Surface Tech-
nologies), yttria stabilized zirconia (TZ-8Y,Tosoh) and
(Ce0.8Gd0.2)O1.9 (NexTech Materials) were used for
preparation of suspensions in ethanol, isopropanol
and mixed ethanol-isopropanol solvents. Poly(vinyl
butyral-co-vinyl alcohol-co-vinyl acetate) (PVB, aver-
age Mw = 50,000–80,000, Aldrich), and phosphate es-
ter (Emphos PS-21A, Witco) were used as binder and
dispersant, respectively. Concentration of ceramic pow-
ders in the solvents was 100 g/l.

Ni foils (60 × 30 × 0.1 mm) and Ni-yttria stabi-
lized zirconia cermet (40 × 50 × 1 mm) were used as
substrates for electrophoretic deposition. Cermet sub-
strates were prepared by tape casting technology [13].
The electrophoretic cell was configured with the ca-
thodic substrate centered between two parallel counter-
electrodes. The distance between the cathode and anode
was 1.5 cm. The suspensions were ultrasonically treated
immediately before EPD. EPD experiments were per-
formed at constant current (0.05–1 mA/cm2) or con-
stant voltage (50–200 V) regimes. Deposit mass was
obtained by weighing the Ni substrates before and af-
ter deposition experiments and drying at room temper-
ature for 15 h. Deposits produced on cermet substrates
were sintered in air at 1300◦C in a programmable fur-
nace and then thermally treated at 1000◦C in forming
gas (Ar-7%H2). The microstructures of the deposited
films were studied by a Philips 515 scanning electron
microscope (SEM).

3. Experimental results
3.1. Effect of dispersant
Suspensions of LSGM, YSZ and CGO in ethanol and
isopropanol solvents generally exhibit the problem of
rapid sedimentation when ultrasonic treatment is inter-
rupted. EPD experiments have not yielded noticeable
deposition from such suspensions at deposition volt-
ages of 50–200 V. The addition of phosphate ester (PE)
stabilizes the suspensions from settling allowing one to
obtain cathodic deposits.

Fig. 1 shows deposit weight versus PE concentration
(Cpe) for YSZ suspensions at a constant deposition volt-

Figure 1 Deposit weight versus Cpe for 100 g/l YSZ suspensions in
ethanol (a) and isopropanol (b) at constant deposition voltage of 75 V
and deposition time of 3 min.

Figure 2 Deposit weight versus Cpe for 100 g/l LSGM suspensions in
ethanol (a) and isopropanol (b) at constant deposition voltage of 75 V
and deposition time of 3 min.

age of 75 V and deposition time of 3 min. Experiments
performed with YSZ suspensions in ethanol exhibited
higher deposition rates than suspensions in isopropanol.
A remarkable increase in the deposit weight was ob-
served when Cpe was increased to the range of 1 g/l.
Above 1 g/l, the deposition rate becomes less sensi-
tive to the Cpe. Indeed, the amount of deposit increases
more slowly with increasing Cpe in ethanol, and no ap-
preciable change in deposit weight was observed for
isopropanol suspensions when Cpe increased from 1 to
2.5 g/l.

Similar experiments performed with LSGM suspen-
sions showed higher deposition rates for ethanol com-
pared to isopropanol solvent (Fig. 2). For suspensions
in ethanol a steep increase in deposit weight with in-
creasing Cpe was observed in the range up to 0.6 g/l,
but at higher Cpe the addition of PE resulted in slight
decrease of the deposition rate. For LSGM suspensions
in isopropanol the amount of the deposited material in-
creased with increasing Cpe up to 2.5 g/l and slightly
decreased at higher Cpe.

The deposition results from CGO suspensions are
shown in Fig. 3. No deposition was observed from
ethanol suspensions for Cpe in the range up to 0.6 g/l;

Figure 3 Deposit weight versus Cpe for 100 g/l CGO suspensions in
ethanol (a) and isopropanol (b) at constant deposition voltage of 75 V
and deposition time of 3 min.
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Figure 4 Deposit weight versus ethanol content for 100 g/l YSZ sus-
pensions in mixed ethanol–isopropanol solvent, containing 1.5 g/l PE at
deposition voltage of 50 (a), 75 (b) and 100 V (c) and deposition time of
2 min.

Figure 5 Deposit weight versus deposition time for 100 g/l suspensions
of YSZ in mixed ethanol—isopropanol solvent, containing 0 (a), 40 (b),
60 (c), 80 (d) and 100% (e) ethanol and 1.5 g/l PE at constant deposition
voltage of 75 V.

at higher Cpe, the deposit weight increased abruptly to
a maximum at Cpe ∼ 1.2 g/l. Further addition of PE re-
sulted in decreasing deposition weight. In contrast, for
CGO suspensions in isopropanol, the deposit weight in-
creased gradually with Cpe in the range 0–2.2 g/l, then
decreased slightly. However, for Cpe below 0.6 g/l and
in the range 2–3.3 g/l, isopropanol was a better vehi-
cle for deposition of CGO, yielding higher rates than
ethanol.

The deposition process was also studied in mixed
solvents. The experimental data for YSZ suspensions
presented in Figs 4 and 5 indicate that the deposit
weight increases with increasing content of ethanol in
mixed ethanol—isopropanol solvent. Deposit weight
increases with increasing voltage and time, thus allow-
ing deposition of layers of variable thickness. Similar
dependences were obtained for LSGM suspensions.

3.2. Effect of binder
The effect of PVB binder on the deposition rate is il-
lustrated in Fig. 6. The addition of 1 g/l PVB to YSZ
suspension containing 1 g/l PE yielded no noticeable
change in the deposition rate. However, further addi-

Figure 6 Deposit weight versus deposition time for 100 g/l suspension
of YSZ in ethanol containing 1 g/l PE and 0 (a), 1 (b), 2 (c) and 3 g/l (d)
of PVB at constant current density of 0.25 mA/cm2.

Figure 7 Deposit weight versus deposition time for 100 g/l suspension
of LSGM in ethanol solvent, containing 1 g/l PE, without binder (a,b)
and with 2 g/l PVB (c) at constant deposition voltage of 50 V (a) and
constant current density 0.02 mA/cm2 (b,c).

tion of PVB resulted in decreasing deposition rate, as
shown in Fig. 6.

Fig. 7 compares the deposit weight—time depen-
dences for LSGM suspensions in the constant volt-
age and constant current modes. For constant voltage
conditions, the amount of material deposited increases
with time in a decelerating manner. On the other hand,
nearly linear deposit weight—time dependence was ob-
served for the constant current mode. Similar to exper-
iments performed with YSZ suspensions, the addition
of binder to LSGM suspensions resulted in decreased
deposition rate when deposition was performed in con-
stant current mode (Fig. 7). However, examination of
the dependence of deposit weight versus binder con-
centration (Cpvb) in YSZ, LSGM and CGO suspensions
exhibited different behavior at constant current and con-
stant voltage modes. Experimental results for CGO sus-
pensions, shown in Fig. 8, indicate that deposit weight
is nearly independent of Cpvb at constant levels of PE
and constant voltage. In contrast, the constant current
regime yields a decreasing deposition rate with increas-
ing Cpvb. Constant current experiments performed with
YSZ, LSGM and CGO suspensions showed that the
measured cell voltage decreased with increasing Cpvb.
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Figure 8 Deposit weight versus Cpvb in 100 g/l suspension of CGO in
isopropanol containing 3.3 g/l PE at constant deposition voltage of 75 V
(a) and constant current density of 0.015 mA/cm2 (b), deposition time
2 min.

3.3. Optimization of bath composition
Morphologies of deposits prepared under various ex-
perimental conditions were studied by SEM. YSZ and
LSGM deposits were non-uniform at Cpe below ∼0.5–
0.7 g/l and exhibited significant cracking after drying.
Further addition of PE resulted in uniform deposits and
reduced cracking when deposition was performed at
voltages up to ∼100 V. Pinholes were observed in the
deposits when Cpe was higher than ∼2–2.5 g/l or de-
position voltage was higher than 150–200 V. Addition
of binder resulted in improved deposit adhesion. The
thickness of crack free deposits increased with increas-
ing Cpvb. Crack-free, adherent and uniform YSZ and
LSGM deposits with thickness up to 100 µm were ob-
tained from suspensions in ethanol containing 1–1.5 g/l
PE and 1–2 g/l PVB. In the case of CGO suspensions in
ethanol, the binder and dispersant concentrations were
in the range Cpe = 1.5–2 g/l and Cpvb = 1.5–2 g/l. For

Figure 9 SEM picture of YSZ deposit on a porous Ni-YSZ cermet substrate sintered at 1300◦C in air during 2 h and reduced in forming gas (Ar-7%H2)
at 1000◦C during 1 h.

CGO suspensions in isopropanol optimal concentra-
tions of binder and dispersant were in the range Cpe =
1–1.5 g/l and Cpvb = 1–1.5 g/l.

Fig. 9 shows the cross section of a YSZ deposit on a
cermet substrate after sintering in air at 1300◦C for 2 h
and reducing the sample at 1000◦C for 1 h. The deposit
was relatively dense and adhered well to the substrate.

4. Discussion
4.1. Deposition rate
The deposition rate w in the EPD process can be de-
scribed by the relation:

w = CµU/d (1)

where C and µ are particle concentration and mobility,
respectively, U = Uapp − Udep, where Uapp is applied
voltage, Udep is voltage drop in the deposit, and d is
the distance between electrodes. Udep is proportional to
deposit resistivity, which, in turn, increases with deposit
thickness.

When particle radius is large compared to the Debye
length, 1/κ , the electrophoretic mobility is given [20]
by Smoluchowski’s formula:

µ = εε0ζ/η (2)

where ζ is zeta potential, η and ε are, respectively, the
viscosity and the relative permittivity of the liquid and
ε0 is the permittivity of vacuum.

For particles that are much smaller than 1/κ , the elec-
trophoretic mobility is given [20] by Hückel’s formula:

µ = 2εε0ζ/3η (3)

The use of PE for particle charging enables for-
mation of stable suspensions and prevents particle
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agglomeration. Relatively high deposition rates were
observed for all ceramic materials in this study
(Figs 1–3). The amount of deposited material can be
controlled by variation of bath composition, deposition
time, current density or applied voltage (Figs 1–8). The
mechanism of particle charging using PE (Emphos PS-
21A) was discussed in several papers [21–24]. Ac-
cording to the mechanism proposed by Mickeska and
Cannon, PE adsorbs as a neutral molecule on ceramic
particles, followed by proton transfer to basic sites and
creation of a positively charged surface [22]. It should
be noted that the most common methods for particle
charging in EPD are based on the use of additives. The
dissociation of additives in the solvent, followed by
ion adsorption on the particle surface results in parti-
cle charging. However, it is suggested that only a frac-
tion of the ions is adsorbed on the particle surface.
On the other hand, the dissociation of additives in-
creases the ionic strength of suspensions, resulting in re-
duced thickness of the electrical double layer of ceramic
particles, which, in turn, results in particle coagulation
and sedimentation. Due to particle sedimentation, the
concentration of ceramic particles in suspension de-
creases during deposition. According to Equation 1, the
decrease in particle concentration leads to decreasing
deposition rate. On the other hand particle coagulation
could result in deposits of low green density and poor
sinterability. Therefore, the important task is to find a
possibility of particle charging at low ionic strength of
suspensions.

4.2. Particle charging and stabilization
using PE

The combination of electrostatic and steric stabilization
provided by PE is advantageous for electrophoretic de-
position. Indeed, steric stabilization is less sensitive to
increased ionic strength [25]. It is important to note
that in the case of PE the increase in ionic strength
can be diminished, as dissociation of the additive is
achieved mainly on the particle surface. Conductivity
measurements performed in refs. 22 and 26 indicate
that ionization of PE is relatively slight in the pure sol-
vent while ionization is appreciable in the presence of
BaTiO3 powder. It was concluded that ceramic powders
promote PE dissociation. In a recent investigation [27],
experimental results were obtained supporting a sug-
gestion of Cannon et al. [26] that the powder surface
acts as a catalyst for dissociation of PE. Conductivity
measurements were performed for YSZ suspensions in
ethanol and isopropanol and compared with conductiv-
ities of the pure solvents, containing the same amounts
of PE [27]. Relatively small changes in conductivity
were observed with increasing PE content in ethanol
and isopropanol solvents. However, conductivity in-
creased significantly in the presence of YSZ particles.

Successful utilization of PE in EPD requires an un-
derstanding of the mechanism of dispersant adsorp-
tion on particle surfaces and particle charging. Re-
cent studies showed that particle—PE, solvent—PE and
particle—solvent interactions must be considered [24,
28]. It is in this regard that much higher conductivities

were obtained for YSZ suspensions in ethanol com-
pared to YSZ suspensions in isopropanol solvent [27].
The experimental data presented in Figs 4 and 5 are in
line with these results. Indeed, higher deposition rates
in ethanol suspensions (Figs 4 and 5) could be attributed
to enhanced dissociation of PE on the particle surfaces
in ethanol, which in turn resulted in increasing par-
ticle charge and increasing conductivity. However, it
should be noted that some difference in deposition rate
could also result from different mass transport condi-
tions. Indeed, electrophoretic mobility (Equations 2 and
3) should be higher in ethanol compared to that in iso-
propanol owing to higher dielectric constant and lower
viscosity of ethanol [29]. It was also established that
surface properties of the particles [27] and acid—base
interactions between particles and PE [28] are impor-
tant factors controlling particle charging.

In a previous investigation [13], deposition rate was
traced as a function of Cpe in ethanol suspensions. For
all ceramic compositions studied, the measurements
yielded a maximum in deposit weight versus Cpe depen-
dences. Note, that in previous investigations, deposit
weights were compared at constant current density. The
increase in Cpe provides better stability of suspensions
and increases the particle charge and deposition rate.
However, it was demonstrated that the increase in Cpe
also resulted in an increase of suspension conductivity
[27].

Turning again to the experimental data presented in
ref. 13 it is suggested that when Cpe increases, the in-
crease in suspension conductivity can result in a lower
voltage drop at the same current density. In accordance
with Equation 1, the deposition rate decreases with de-
creasing voltage, resulting in observed [13] maximum
in w = w(Cpe) dependences. When EPD is performed
in the constant voltage mode, the initial electric field
is the same for suspensions with different Cpe. Some
changes in electric field could be expected during de-
position due to the voltage drop in the deposit. In this
work we analyze deposition rates obtained at a constant
voltage mode and different Cpe (Figs 1–3).

Constant voltage data showed deposit weight versus
Cpe dependence (Figs 1 and 2) different from that ob-
served for constant current experiments [13]. Indeed,
a continuous increase in deposit weight with Cpe was
observed for YSZ suspensions (Fig. 1). For LSGM sus-
pensions deposit weight increased with Cpe at low dis-
persant concentrations. Only a slight decrease in w was
observed for LSGM suspensions (Fig. 2) at relatively
high Cpe. In contrast, a maximum followed by a sig-
nificant decrease in deposition rate was observed in
the w = w(Cpe) dependence for LSGM in constant cur-
rent experiments [13]. The difference in w = w(Cpe)
dependence obtained in this work and in previous in-
vestigations for YSZ and LSGM can be attributed to
higher conductivity of suspensions at higher Cpe which
resulted in lower electric fields when w = w(Cpe) de-
pendences were acquired at constant current modes.

For CGO suspensions, w = w(Cpe) behavior in
ethanol and isopropanol was different. When Cpe was
varied in the low range of 0–0.6 g/l, deposition was
achieved only from suspensions in isopropanol. For
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CGO suspensions in ethanol a sharp maximum was ob-
served in w = w(Cpe) dependence in the constant volt-
age mode (Fig. 3), similar to that obtained in constant
current experiments [13]. The experimental data indi-
cate that isopropanol is a preferred solvent for CGO
suspensions, as deposition can be achieved at lower
Cpe and the deposition rate is not so sensitive to small
changes in Cpe. It should be noted that the deposition
rate in the electrophoretic process depends on various
factors, discussed above. Therefore, more detailed in-
vestigation, currently under way, is necessary to explain
the experimental results obtained for CGO suspensions.

Another point to be considered is the possibility of
PE intercalation into the ceramic deposits. It should be
noted that PE was found to leave a certain amount of
residual phosphorus in BaTiO3 ceramics prepared by
tape casting, modifying the sintering behavior, struc-
ture and properties of the ceramic material [30]. How-
ever, it was shown that suspensions of ceramic particles
for tape casting could be stabilized at low Cpe, with PE
content in green bodies of <100 ppm. Moreover, a sig-
nificant part of the PE is pyrolyzed during sintering [26].
Experimental results of this work indicate that suspen-
sions for electrophoretic deposition can be stabilized at
much lower Cpe, compared to tape casting technology
[31]. This is not surprising, as in suspensions for EPD,
particle concentrations are much lower and interparti-
cle distances are larger, compared to suspensions used
for tape casting. It is suggested that ceramic particles
in the EPD process transport adsorbed PE molecules
to the electrode surface. Therefore, only adsorbed PE
molecules are included in EPD deposits. In contrast,
the entire PE from suspensions is included in the prod-
uct after drying of the tapes prepared by tape casting
technology. Therefore, the risk of PE intercalation in
ceramic deposits is much lower in EPD. Taking into
account the industrial importance of PE for tape cast-
ing, we can suggest that PE will also find increasing
application in EPD.

4.3. PVB binder in EPD
PVB binder was added to the suspensions in order to in-
crease the adherence and strength of the deposited ma-
terial and prevent cracking. The polymer can provide
steric stabilization of suspensions of ceramic particles
and reduce viscosity of the suspensions. In EPD pro-
cessing, charged ceramic particles transport adsorbed
polymer to the electrode surface, thus allowing the
polymer binder to be included in the deposit. This is
in contrast to some other ceramic techniques, where
the entire dissolved polymer is included in green bod-
ies after solvent evaporation. Therefore, the control of
polymer adsorption is of paramount importance for
electrophoretic deposition. The amount of adsorbed
polymer depends on polymer concentration in suspen-
sion and specific polymer–particle, polymer–solvent,
particle–solvent and particle–dispersant interactions.
Good solvents are necessary to dissolve polymers.
However, the polymer can be adsorbed on the surface
of ceramic particles when its solubility in the disper-
sion medium is low. Adsorption of polymer on ceramic
particles in a poor solvent can result in bridging floc-

culation. In contrast, good solvents are important to
achieve steric stabilization. Polymer stabilizing moi-
eties, which extend out from the particle surface must
be well solvated in a good solvent. Therefore, for elec-
trophoretic deposition it could be advantageous to use
copolymers of a block or graft type. Indeed, insoluble
polymers serve to anchor copolymer molecules to the
particle surface, whereas chains of soluble polymers
enable steric stabilization.

Polyvinyl butyral is an important binder material in
ceramic processing due to its good adhesion to oxide
particles and easy burnout properties. It is advantageous
to use this binder material, which also acts as a disper-
sant [32–34]. In this work PVB was used for EPD.
Polyvinyl alcohol functional groups are important for
adsorption of PVB on ceramic particles. It is suggested
that these functional groups form hydrogen bonds with
hydroxyl groups on the particle surface [32-36]. In con-
trast, butyral segments can be directed toward the sus-
pension, providing steric stabilization [35, 36]. Our ex-
periments indicate that the use of PVB improved adhe-
sion of deposits and prevented cracking.

Polymers could be utilized to induce steric stabiliza-
tion where the polymers are attached to the particle
surface, or depletion stabilization in which the poly-
mers are free in suspension. However, increasing poly-
mer concentration can induce bridging or depletion
flocculation [37] and particle sedimentation. Particle
sedimentation results in decreasing particle concentra-
tion, which in turn results in decreasing deposition rate
(Equation 1). Moreover, competitive adsorption of PE
and polymer could result in decreasing particle charge.
Therefore it is important to study the deposition process
at various Cpvb.

For application in SOFCs it is important to deposit
gas-tight electrolyte layers. However, sintered deposits
obtained in ref.13 were porous. Presented experimental
data are important for the optimization of suspension
compositions and deposition conditions in order to ob-
tain the proper microstructure for the deposits. Dense
deposits were obtained in current investigations. Fur-
ther experiments will be focused on testing of fuel cells
prepared by EPD.

5. Conclusions
Electrophoretic deposition of La0.8Sr0.2Ga0.875Mg0.125-
O3−x , yttria stabilized zirconia and (Ce0.8Gd0.2)O1.9
was achieved from suspensions in ethanol, isopropanol
and mixed ethanol—isopropanol solvent. The use of
phosphate ester as a dispersant enabled the formation of
cathodic deposits from stable suspensions. Crack free
and adherent deposits were obtained using poly(vinyl
butyral) additive as a binder. The electrodeposition pro-
cess has been quantified in experiments performed at
constant current and constant voltage modes, while
varying the solvent content and concentration of the
additives. For La0.8Sr0.2Ga0.875Mg0.125O3−x and yttria
stabilized zirconia suspensions, higher deposition rate
was observed in ethanol compared to that in isopropanol
solvent, whereas isopropanol is the preferred solvent
for deposition of (Ce0.8Gd0.2)O1.9. It was shown that
the increase in concentration of dispersant and binder
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could result in a decreasing deposition rate in the con-
stant voltage mode due to an increase in suspension
conductivity. These results were utilized for optimiza-
tion of bath composition and deposit morphology and
allowed formation of dense sintered coatings.
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