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Abstract Mica gaskets and also composite gaskets

containing compressive mica interlayers are under

consideration as sealing materials in solid oxide fuel

cells (SOFC). To study potential interactions between

the interconnect steel Crofer22APU and the mineral

phases vermiculite (exfoliated) (K,Mg,Fe)3(Si,A-

l)4O10(OH)2) and talc (Mg3Si4O10(OH)2), corrosion

experiments were conducted in simulated SOFC con-

ditions. The opposite walls of the gaskets were simul-

taneously exposed to air and wet H2. A substantial

increase in the thickness of the oxide layers formed by

the interconnect steel is observed with specimen

containing talc. The Cr2O3/(Cr,Mn)3O4 duplex layer

normally formed on the Crofer is replaced by a thicker

(factor of 5–10) layer of a complex microstructure that

is assumed to contain Cr2O3, (Cr,Mn,Mg,Fe)3O4 and

Fe2O3 phases. The modified microstructure is found in

the entire air manifold, with an increased thickness up

to a distance of 300 lm from the mica. It is proposed

that magnesium is the critical component responsible

for the accelerated oxide formation. A decomposition

of talc is observed, which is discussed as the mechanism

for the release of magnesium.

Introduction

SOFCs are used for energy conversion since they

generate electrical power by the electrochemical reac-

tion of an oxidant and a fuel gas. Currently two basic

designs for SOFC applications exist: tubular and

planar. Stacks of planar SOFCs are believed to offer

the potential for higher cost efficiency, and higher

power density per volume or mass when compared to

tubular designs. However, a high temperature sealing

concept ensuring stability and low leakage during long-

term operation with thermal cycles remains a crucial

challenge. An increase in leak rates reduces the

efficiency of the system. Furthermore, larger leaks

lead to gas-phase oxidation of the fuel, forming so-

called ‘‘hot spots.’’ These can potentially damage

SOFC stack components.

Gaskets in SOFC stacks need to fulfill a variety of

requirements [1]. Long-term stable separation of

oxidant and fuel gases has to be achieved. The seal

has to maintain integrity through thermal cycling

operation either by compensating or by tolerating

mechanical and thermal mismatches of the stack

components. The gasket materials need to withstand

oxidizing and humid reducing atmospheres without

degradation at an operating temperature of typically

1,073 K for several thousand hours. Also the seals

should not degrade the materials they are in contact

with nor form volatile compounds with the potential

for electrode poisoning. Electrical insulation is re-

quired for designs with metallic interconnects to avoid

short circuiting.

Currently glass-ceramics are the sealing material

used most commonly. They offer gas tightness, and the

potential for adaptation to the coefficient of thermal
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expansion (CTE) of other stack components by con-

trolling the crystallized phase content. Typically the

electrical resistance and chemical inertia of glass-

ceramics are sufficient for this application. However,

due to the inherent brittleness and the rigid interfaces,

crack growth in the sealant or the sealant/interconnect

interface may occur during thermal cycling operation

[2–4].

To overcome the drawbacks of rigid bonding of

sealant materials with the interconnect or electrolyte,

work began on developing a compressive sealing

concept suitable for SOFC temperatures and the

available sealing force [5–8]. Compressive seals based

on mica show a high potential for SOFC applications.

A novel composite seal with a sandwiched arrange-

ment of functional layers has been developed by us [7].

In this design, shown in Fig. 1, the metallic gasket is

supported by a compressive interlayer. Optionally, an

electrically insulating layer is provided.

On simple geometries (50*50 mm square gaskets) it

has been demonstrated that such a design has the

potential to fulfill the requirements for SOFC sealing

with respect to leak rates and insulating behavior [9].

Characteristic values for leak rates of 2 mica papers,

the composite gasket without insulation, and the

composite gasket with XJ766 as insulation are normal-

ized over the gaskets inner circumference and summa-

rized in Table 1.

The values are in good agreement with related

investigations published recently [1]. The composite

gasket advantageously combines the low leakage of

metallic seals with the elastic recovery of the mica

interlayer. From measurements on pure Thermiculite

815 an elastic recovery of at least 4.6% is expected [9].

The mica papers used as a compressive layer consist

of minerals that contain alkaline and earth alkaline

elements. It is claimed that some of these elements

(Na, K) interact with Cr2O3—forming ferritic inter-

connect steels by accelerating chromium evaporation

through volatile phases [10]. Accelerated rates of

chromium evaporation pose two critical dangers. Cr

impurities in the LSM or LSCF cathodes show a

detrimental effect on the catalytic activity of the

cathode material [11]. This cathode poisoning poten-

tially affects system aging rates by orders of magnitude.

Furthermore, a depletion of the Cr content below a

threshold value of 16 at.% causes catastrophic break-

away oxidation in Crofer.

In this paper, the influence of talc on oxide scale

growth of the interconnect material Crofer 22 APU is

investigated. Potential consequences of these interac-

tions on the continuous operation of SOFC stack are

discussed.

Experimental

Corrosion experiments were conducted on two gaskets

placed between sheets of the ferritic alloy Crofer 22

APU/1.4760 (Thyssen VDM, Germany). Both gaskets

had a square shape with 50 mm outer length. The width

of the sealing face was 4 mm. One gasket was cut from

pure Thermiculite XJ 766 mica paper (Flexitallic, UK)

and precompressed to 300 lm thickness with 30 kN

force. The second gasket consisted of a welded mantle

of two sheets of Aluchrom Yhf/1.4767 (Thyssen VDM),

thickness 230 lm, encapsulating a layer of Thermiculite

815 (Flexitallic, UK) mica (with a 100 lm 316 L inlay)

precompressed to 800 lm thickness. Thermiculite

XJ766 was used as an insulating interlayer. Figure 2

shows a photograph of the sample used for the

Compressive layer 
(Thermiculite 815) 

Gas-tight mantle (Aluchrom YHf)
Interconnect  II (Crofer 22 APU) 

A      Aluchrom YHfWelding seam 

Insulating layer 

Interconnect I (Crofer 22 APU) 

Fig. 1 Scheme of the composite gasket (cross-section). Func-
tional layers and materials used are indicated

Table 1 Leak rates of mica papers and the composite gasket
(2 layers Aluchrom YHf, Thermiculite 815) at 1,073 K. The gas
pressure difference is 20 kPa, compressive stress 0.68 MPa

Gasket Leak rate (sccm cm–1)

Thermiculite 815 4*10–1

Thermiculite XJ766 2*10–2

Composite gasket 1*10–2

Composite gasket, insulating interlayer 3*10–2

 
 
 
 
 
 

Metallic gasket  

Elastic interlayer

Mica insulating layer

Fig. 2 Photograph of 1st. generation composite gasket used for
determination of leak rates
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subsequent investigation. The absolute thickness of the

composite gasket was 1.56 mm.

Thermiculite 815 consists of exfoliated vermiculite

((K,Mg,Fe)3(Si,Al)4O10(OH)2) while Thermiculite

XJ766 is a mixture of vermiculite and talc

(Mg3Si4O10(OH)2). The cation content of both mica

papers in the as-received state was determined by

inductively coupled plasma optical emission spectros-

copy (ICP-OES).

The procedure for simultaneous corrosion testing in

reducing and oxidizing atmospheres is described in

detail in [12]. The testing was conducted for 400 h at

1,073 K with air in one manifold and with hydrogen

with 3 vol.% H2O in the other. A scheme of the setup

is shown in Fig. 3.

After the corrosion test, cross sections of the gaskets

were prepared for SEM/EDX (Zeiss, Gemini 1530) to

analyze the morphology and chemical composition

(qualitative) of the samples.

Another test was conducted to determine weight

loss and to prepare samples for XRD and chemical

analysis by ICP-OES. Therefore air was passed over

a sample of 1.142 g Thermiculite XJ766 in a tube

furnace at 1,073 K for 400 h at a rate of 3,000

sccm min–1.

The phase content of this sample before and after

treatment was determined by XRD on a powder

diffractometer (Siemens, D500).

Simultaneous DTA/TG (Netzsch, STA 409C) was

performed on as-received Thermiculite XJ766. Ramps

of 5 K min–1 were used with holding times of 60 min at

1,073 K and 1,223 K. The dwell temperature of

1,073 K corresponds to SOFC operating conditions at

the research center Juelich, 1,223 K is the upper

application limit for Thermiculite.

Results and discussion

Interactions between the gasket material and the

interconnect steel are most clearly manifested in

compositional and morphological changes of the oxide

scales formed on the metal. The Crofer 22 APU

interconnect steel was developed to form a duplex-

oxide layer [13]. On top of the protective Cr2O3 layer,

a stable (Cr,Mn)3O4-spinel is assumed to inhibit

chromium evaporation from the chromia scale. Overall

thickness of both layers after 400 h is generally 2–3 lm

on the air side and 1–2 lm on the fuel side. For future

reference, a cross-sectional view of the surface of this

steel (1.4760) after 250 h at 1,073 K in air is shown in

Fig. 4. A galvanic Ni coating was used for this sample

preparation.

Characterization of the Thermiculite XJ766 gasket

The changes of morphology and phase content of the

oxide scales on the interconnect steel in contact with

mica paper under air and wet hydrogen are compared

in Fig. 5. Figure 5f indicates the location of the

investigated sample areas. Table 2 summarizes the

observed phase content.

On the air side in direct contact with the mica an

area of increased oxide thickness (20–25 lm) extend-

ing up to a distance of 250–300 lm from the gasket is

formed (Fig. 5a). The dense oxide displays an obvious

layer sequence: A Cr(Cr,Mn,Fe)3O4 of thickness

<5 lm with an unusually low concentration of Mn is

formed directly on the Crofer 22 APU interconnect

material. Then a strip of iron-rich chromium oxide

follows. The top layer is a 15–20 lm thick, homoge-

neous region of Cr oxide, with significant amounts of

Fuel (H2 with 3 vol% H2O) 

Sandwich  

(Crofer 22 

APU)  
Seal 

Furnace (1073 K, Air)  

Fig. 3 Scheme of sample in the test-bed for simulated SOFC
environment. H2 lost through leakage is constantly replaced

 
 
 
 
 
 
 
 
 
 
 
 

Galvanic Ni coating 
for sample preparation O

(Cr,Mn)3O4

(C )M

Crofer 22 APU

Cr2O3 

Fig. 4 Duplex oxide morphology of Crofer22 APU/1.4760 after
250 h at 1,073 K
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Mg, Fe and Mn. In this oxide Mn clearly shows

enrichment towards the air manifold, whereas for Fe

and Mg no obvious gradient exists. However, there is a

sharp peak of Mg at the interface with air. For clarity

the linescan of Mn and Mg indicated in Fig. 5a is

shown in Fig. 6.

The EDX-linescan was continued inside the Crofer

22 APU steel up to a depth of 195 lm to investigate

whether the formation of the abnormal oxide scale is

accompanied by Cr depletion (Table 3).

The obvious decrease of Cr (18.2 wt.%) towards

the interface enhances the risk of catastrophic oxida-

tion as evident from the formation of unstable Fe-

containing oxides. The area shown in Fig. 5a is the

only position in the sample where a clear Cr depletion

was found.

Table 2 Phase content of the
oxide scales at different
sample areas after heat
treatment at 1,073 K/400 h

Arranged according to
increasing distance from
interconnect

Manifold,
figure

Distance from
mica (lm)

Assumed phase content Total thickness of
oxide scale (lm)

Air, 5a 0 (Cr,Fe,Mn)3O4, (Fe,Cr)-oxide, (Cr,Mn,Mg,Fe)3O4 20–25
Air, 5b 500 Two phases, mixed, Cr1.9(Mn,Mg,Fe)1.1O4, Cr2O3 3–5
Air, 5c 3800 Single phase oxide with Cr0.94 (Mn,Fe)0.06 3–5
Fuel, 5d 0 Duplex Cr2O3, Cr2.3(Mn,Mg,Fe)0.7O4 8–10
Fuel, 5e 500 Duplex Cr2O3, (Cr,Mn)3O4 1–2

Fig. 5 Overview of findings
in gasket A (XJ766) ) after
400 h at 1,073 K. (a) air
manifold, contact area. The
dashed line shows the
position of Fig 6; (b) air
manifold, 500 lm distance
from mica; (c) air manifold,
3,800 lm distance; (d) fuel
manifold, contact area; (e)
fuel manifold, 500 lm
distance; (f) overview
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Figure 5b and c shows the oxide scale taken at a

distance of 500 lm and 3800 lm, respectively. Neither

of these structures is as developed as in the reference

(Fig. 4). The reference shows a clearly layered arrange-

ment of duplex oxides: A strip of pure Cr2O3 on the

metal, and a top layer of (Cr,Mn)3O4. As usual with

polycrystalline materials the oxides scale on the grain

boundaries shows a slightly different morphology. In

the investigated sample, at a distance of 500 lm the

scale separates into two phases (Fig. 5b), which can be

distinguished by phase contrast. The brighter phase,

almost pure Cr2O3, is embedded in a matrix of

(Cr,Mn,Mg,Fe) oxide, which is most likely a solid-

solution spinel of composition Cr1.9(Mn,Mg,Fe)1.1O4.

The relative error of the elemental distribution deter-

mined with EDX is 5%.

The oxide scale at a distance of several mm from the

gasket shows a somewhat increased thickness (3–5 lm)

and fails to develop a layered duplex morphology.

Instead, a single oxide phase with 94% Cr and 6%

(Mn + Fe) content is observed (Fig. 5c). The Mn

concentration of this phase is homogeneous, but at a

significantly lower level than the spinel phase of the

reference sample. The phase diagram for the system

Cr2O3–Mn2O3 (Fig. 7) was originally published in [14]

and is included in the database [15]. It suggests Cr2O3

containing Mn and Fe in solid solution.

On the fuel side, the oxide thickness increases to 8–

10 lm in direct contact with the mica (Fig. 5d). Under

anode conditions, the microstructure remains a layered

duplex. Mg is detected in the spinel (about

Cr2.3(Mn,Mg,Fe)0.7O4, but not in Cr2O3. This area of

increased oxide growth extends 400 lm starting from

the edge of the mica.

At distances of more than 400 lm, the oxide scale

exhibits the usual morphology and composition as

known from the reference samples under anode

conditions.

Chemical analysis, DTA/TG and XRD on

Thermiculite XJ766

The chemical analysis for both investigated mica

materials is shown in Table 4, the results of the

thermal analyses are given in Fig. 8.

No statistically significant change in the chemical

analysis before and after heat-treatment was observed.

An overall loss of 6 wt.% was measured. The material

continuously loses around 3% of mass from 953 K to

1,098 K, the majority at the holding temperature of

1,073 K. A sharp decrease is observed at 1,098 K

during further heating. The mica rapidly loses 2.2 wt.%

in a narrow temperature range. No further weight loss

Fig. 6 EDX linescan for Mg and Mn in Fig. 5a. An increased Mg
content in contact with air is evident

Table 3 Chromium concentration in Crofer 22 APU intercon-
nect underneath thick oxide scales in the air manifold, deter-
mined by EDX

Distance from oxide (lm) Cr (wt.%)

6 18.2
27 19.5
48 21.9
69 23.1
90 23.8

111 24.6
132 24.5
153 23.8
174 23.6
195 23.8

The position of the line scan is shown in Fig. 5a

Fig. 7 System Mn2O3–Cr2O3 in air. Of particular interest is the
phase boundary at 90% Cr2O3 at 1,073 K
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is observed at the final holding temperature of 1,223 K.

DTA reveals two exothermic peaks at 1,083 K and

1,213 K.

The sample treated in a tube furnace for 400 h at

1,073 K showed an overall mass loss of 7.3 wt.%. As

usual with Thermiculite XJ766 embrittlement is

observed.

The dissociation of talc to enstatite (MgSiO3), SiO2

and H2O with a mass loss of 4.7 wt.% is reported to

take place at 1,023–1,073 K [16]. To verify the phase

content of as-received Thermiculite XJ766, and to

investigate the phase equilibrium after 400 h at

1,073 K under atmospheric conditions powder diffrac-

tion data were collected and are shown in Fig. 9.

In the starting material two minerals, vermiculite

and talc, are evident. The majority of vermiculite exists

as a ‘‘10 Å phase’’ [17], in this case partially exfoliated/

dehydrated vermiculite with a d(001) spacing of 1–

1.2 nm. Small amounts of hydrated vermiculite

(K,Mg,Fe)3(Si,Al)4O10(OH)2*4(H2O) with d(001)

spacing of 1.4 nm can also be confirmed.

The heat treated sample contains fully dehydrated

vermiculite, quartz and enstatite without evidence of

talc or 1.4 nm vermiculite. The peaks labeled V10 were

confirmed by calculation of a monoclinic lattice with

a = 0.53 nm, b = 0.92 nm, c = 1.02 nm, b = 95�. Thus

during the heat-treatment the remaining water was

removed from vermiculite, while talc decomposed to

enstatite and quartz following the reaction.

Mg3Si4O10(OH)2 ! 3MgSiO3 þ SiO2 þ H2O ð1Þ

which proceeded completely under the given condi-

tions.

Characterization of the composite gasket

The investigation of the second sample, the composite

gasket, yields similar observations. As an example, two

micrographs from the air manifold are shown in

Fig. 10. Figure 10a shows an overview of the gasket

on the air side, and Figure 10b a detailed image of the

observed oxide scale of unusual composition and

dimensions.

It is assumed that the presence of Thermiculite

XJ766 modified the oxidation behavior of Crofer 22

APU. It is important to mention that an increased

thickness of the oxide scale was observed on the upper

interconnect, indicating the occurrence of volatile

constituents from the mica.

Apparently, the mica does not influence the forma-

tion of aluminum oxide scales on the Aluchrom YHf

used in the composite gasket, while the 316 stainless

steel core of the Thermiculite 815 is, unsurprisingly,

strongly corroded.

Discussion of experimental observations

The presence of talc-containing Thermiculite XJ766

influences oxidation behavior strongly on the air side,

and moderately on the anode manifold. The effect is

most profound in the direct contact area interconnect/

mica. This area shows an oxide thickness of 20–25 lm,

mainly consisting of (Cr,Mn,Mg,Fe)3O4. Chromium

depletion of the Crofer 22 APU steel is evident. At

distances of more than 500 lm from the mica no

significant increase of oxide scale thickness is observed,

but the material fails to develop a protective duplex

layer.

On the fuel side, the usual duplex layer is developed.

At areas in direct contact with mica, Mg is detected in

the top layer, the spinel. The thickness of the scale

increases to 8–10 lm, while no iron in the oxide nor

chromium depletion of the steel have been determined.

Table 4. Chemical analysis of Thermiculite 815 and Thermicu-
lite XJ 766 by ICP-OES (wt.%).

Thermiculite
815 as received

Thermiculite
XJ766 as
received

Thermiculite XJ766
after heat treatment

Si 22.8 26.5 25.3
Al 4.8 3.6 3.5
Ti 0.68 0.56 0.55
Fe 5.5 3.9 3.8
Na 0.64 0.22 0.21
K 4.8 2.3 2.1
Mg 15.7 14.8 15.4
Ca 0.82 0.50 0.50
Ba 0.10 0.11 0.10
Cr – – 0.068
Mn – – 0.046

Fig. 8 DTA/TG with ramps of 5 K min–1 on Thermiculite
XJ766. The decomposition of talc starts at 950 K
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On both sides, Mg can be detected in the oxides

whose morphology is unusual. Na and K are contained

at low concentrations in the as-received mica materials,

but cannot be detected in the oxide scale.

The dissociation of talc with the evolution of water

is shown in XRD and DTA/TG data. Vermiculite

remains stable under SOFC conditions. Thus, Ther-

miculite 815 is preferred regarding its chemical stabil-

ity, but has to be ruled out because of high leak rates

(Table 1).

The microstructural investigations point towards Mg

as the main cause of modified oxidation behavior. The

evidence of Mg in oxide scales far from the source

(Fig. 10, oxide on top) is evidence for a gas-phase

transport mechanism. A likely cause of the Mg

mobilization is the decomposition reaction of talc(1).

Apparently the reaction is a simple unit cell trans-

formation between the unit cell of talc Mg3Si4O10

(OH)2 with a = 0.529 nm, b = 0.916 nm, c = 1.870 nm

and enstatite MgSiO3 with c = 0.518 nm, b = 0.881 nm,

a = 1.823 nm [18]. According to a review [19] it follows

that one unit cell of talc contains the following number

of atoms: 16 Si, 12 Mg, 48 O, 8 H, whereas enstatite

comprises 16 Si, 16 Mg, 48 O. To maintain charge

balance the 8 protons lost from the talc unit cell during

dehydroxilation are replaced by counter-migration of 4

Mg. The regions thus depleted of Mg form SiO2. The

described process requires very slight movement of the

cations in the Mg(OH)2 layer, the octahedral sheet in

the talc structure. In the same paper other authors

describe the formation of free MgO and SiO2, espe-

cially at lower temperatures. Together with the water

evolved from the reaction, the formation of intermedi-

ate compounds (e.g., Mg(OH)2) appears feasible.

Mg(OH)2 readily decomposes to MgO which is evident

on the contact area air/oxide scale in Fig. 6.

From this reservoir of Mg, incorporation into the

oxide (spinel) scale is not unexpected from the study of

phase diagrams for the oxides of Fe, Cr, Mn and Mg

under the experimental conditions [15]. Conditions on

the air side are 1,073 K with an oxygen partial pressure

p(O2) of 21 kPa. The p(O2) on the fuel side is

determined by the H2/H2O equilibrium and amounts

to 4.1*10–17 Pa. Generally, the oxides of Fe, Cr, Mg

and Mn show a tendency to form solid solutions with

each other. This is due to similar ionic radii of the

constituents, and the isomorphism of the corundum

type at high p(O2) or the spinel-type at lower p(O2).

Fig. 9 XRD (Cu-Ka1, 2-theta
5–60�) on Thermiculite XJ766
as received and after heat
treatment (1,073 K, 400 h)
reveals the complete
decomposition of talc. Tlc:
talc; V10: dehydrated
vermiculite; V14: hydrated
vermiculite, Ens: enstatite;
Quz: quartz

(b)

Crofer 

Mica 

Cr2O3, 
Spinel 

(Cr,Mn,Mg)3O4

Bright: (Fe,Cr) oxide 

 
 
 
316 stainless steel core 
 
 
Aluchrom YHf
 
 
 

(a)

b 

Crofer 

Mica 815 

Aluchrom YHf 

Mica XJ766 

 

thick oxide layer 
Fig. 10 Overview of findings
in gasket B (composite gasket
with insulating interlayer)
after 400 h at 1,073 K.
Increased oxide scale
thickness is evident on Crofer
not in direct contact with
mica. This indicates a gas-
phase transport mechanism
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The phase equilibria diagrams published by AcerS-

NIST are used as a reference [15]. From the binary

phase diagrams for Cr2O3–Mn2O3 (2133), MgO–Cr2O3

(262) and MgO–MnO (6,737) it is established that

spinel solid solutions are formed at 1,073 K if the Mg

or Mn concentration exceeds 10%. The similar crystal

radii for Mn2+ and Mg2+ (Table 5) in tetrahedral

coordination [20] would indicate the possibility that a

solid solution could form in the respective oxides.

Since no published data for the ternary system

Cr2O3–Mn2O3–MgO exists, diagram 2,133 (Fig. 7) is

considered, with Mg2+ replacing some of the Mn.

At 1,073 K, single phase Cr2O3 with Mn in solid

solution (ss) exists as long as the Cr2O3 concentration

exceeds 90%. At chromia concentrations from 60% to

90% phase separation into Cr2MnO4 and Cr2O3 ss

occurs. From the EDX data it appears that the Mg

concentration increases towards the mica gasket. It is

proposed that the single phase oxide far from the mica

is a Cr2O3 ss containing Mn. The phases in the areas

richer in Mg are (Cr,Mn,Mg)3O4 and Cr2O3.

In the reference sample, such behavior is not

observed. The oxide scale contains an equivalent

amount of Mn, while overall volume is smaller. Thus

the Mn concentration is higher, and the Cr2O3 ss field

in the phase diagram is not reached. Cr2MnO4 and

Cr2O3 form in the typical sandwiched structure,

following the p(O2) gradient between gas phase and

bulk metal.

The high concentrations of Fe3+ in the oxide

(chromia, spinel) scales at the triple point air/steel/

mica point to the beginning of a catastrophic break-

away oxidation

Conclusions for stack operation and gasket

development

The obvious deterioration of interconnect oxidation

behavior is not tolerable. The formation of iron-

containing oxides even after 400 h points to the

possibility of catastrophic breakaway oxidation in

operation. On the air side the absence of a duplex

layer poses the danger of accelerated chromium

evaporation and cathode poisoning. In the reference

sample the outermost (Cr,Mn)3O4 immobilizes chro-

mium, while the investigated samples contain less

stable solid solutions of Mn, Mg and Fe in chromia.

The dissociation of the talc in Thermiculite XJ766 at

temperatures below SOFC conditions is not tolerable

for high-temperature SOFCs (T ‡ 1,023 K). For inter-

mediate temperature SOFCs (923 K) the material

could potentially be used.

As a consequence for the next generation of the

composite gasket a full encapsulation of the compres-

sive mica interlayer is provided to reduce the risk of

undesired volatile constituents. The application of

electrically insulating interlayers (e.g., MgAl2O4,

MgO) is pursued by PVD techniques.

Conclusions

Mica paper is discussed as a promising sealing material

for SOFC stacks. To achieve low leakage rates, the use

of talc as a filler phase is prerequisite. A test set-up

where mica is exposed to a dual atmosphere simulating

SOFC conditions reveals that the talc undergoes a

complete phase transformation at SOFC operating

temperatures of 1,073 K leading to the formation of

volatile constituents. This results in a modification of

ferritic steel corrosion. On the oxidant manifold Mg is

incorporated into oxide scales, modifying an ordered

duplex layer to a disordered microstructure. In the

triple point of mica/steel/air the modified composition

is accompanied by rapid oxide growth of iron-contain-

ing oxides, and chromium depletion in the steel.
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