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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to fuel cell systems with at least one fuel cell stack and an external manifold and, in
particular, to a seal for use in a fuel cell system having at least one externally manifolded fuel cell stack. More particularly,
the invention comprises a caulk member between a manifold and fuel cell stack that minimizes gas leakage, maintains
electrical isolation and inhibits electrolyte migration.

Description of the Related Art

[0002] A fuel cell is a device that directly converts chemical energy in the form of a fuel into electrical energy by way
of an electrochemical reaction. In general, like a battery, a fuel cell includes a negative electrode or anode and a positive
electrode or cathode separated by an electrolyte that serves to conduct electrically charged ions between them. In
contrast to a battery, however, a fuel cell will continue to produce electric power as long as fuel and oxidant are supplied
to the anode and cathode, respectively.
[0003] In order to produce a useful amount of power, individual fuel cells are typically arranged in stacked relationship
in series with an electrically conductive separator plate between each cell. A fuel cell stack may be categorized as an
internally manifolded stack or an externally manifolded stack. In an internally manifolded stack, gas passages for delivering
fuel and oxidant are built into the fuel cell plates themselves. An internal manifold design requires no external manifold
seal, but is expensive to manufacture.
[0004] FIG. 1 is an exploded view of an externally manifolded fuel cell stack. As shown in FIG. 1, the individual fuel
cells 7 are left open on their ends and gas is delivered by way of manifolds or pans 1 sealed to the perimeter of the
respective faces of the fuel cell stack 6. The manifolds provide sealed passages for delivering fuel and oxidant gases
to the fuel cells 7 and preventing those gases from leaking either to the environment or to the other manifolds (not shown
in FIG. 1). The manifolds must perform their functions under the conditions required for operation of the fuel cell stack
and for the duration of its life.
[0005] The performance of an externally manifolded fuel cell stack depends in large part on the seal established
between the manifold edge and the stack face. The typical design of a manifold seal assembly with external manifolds
is shown and described in U.S. Patent No. 4,467,018. The manifolds, which are constructed from metal, must be
electrically isolated from the stack face, which is typically electrically conductive and has an electrical potential gradient
along its length. Dielectric insulators, such as the dielectric frame 4 shown in FIG. 1, are used between the metallic
manifold and the fuel cell stack to electrically isolate the manifold from the stack and to prevent the manifolds from
shorting the stack. Dielectric insulators are typically made from brittle ceramic materials such as alumina and mica,
which are rigid and may be easily damaged by thermal and mechanical stresses applied on the manifold system during
fuel cell stack operation.
[0006] In order to withstand the stresses imparted on the manifold system during operation of the fuel cell stack while
maintaining electrical isolation between the manifold and the stack, improvements have been made to the manifolds
and to the dielectric insulators used to isolate them from the stack. For example, in the flexible manifold system described
in U.S. Patent No. 6,887,611, the manifolds conform to changes in stack shape and size. A common dielectric insulator
assembly is designed as a rectangular frame with joints that allow for differential movement between the stack and
manifold. Such a construction is shown and described in U.S. Patent No. 4,414,294, which discloses a rectangular
insulator frame having a plurality of segments interconnected by slidable spline joints that permit expansion or contraction
with the walls of the manifold and the fuel cell stack. An alternate dielectric design is described in U.S. Patent No.
6,531,237, which describes a manifold and manifold sealing assembly having a plurality of dielectric frame assemblies.
High-density and highly polished ceramics such as those described in U.S. Patent No. 6,514,636 are desirable for use
in dielectric insulators, to provide the required voltage isolation by preventing or reducing electrolyte creep over the
surface of the dielectric frame.
[0007] Manifold compression against the stack face and stack compaction during operation cause mechanical stresses
which are not completely accommodated by the ceramic dielectrics and may still damage them. Accordingly, various
improvements have been made to the manifold-stack seal to better accommodate thermal and mechanical stresses, as
well as improve the ability of the seal to reduce gas leakage. For example, a compressible ceramic felt gasket placed
between the dielectric insulators and the stack edge (e.g., gasket 5 in FIG. 1) may contain an embedded compliant
member that accommodates growth of bipolar plates over time during operation of the fuel cell stack and conforms the
gasket to the dielectric joints, as described in U.S. patent application Serial No. 10/627,035 filed July 25, 2003 (Pub.
No.:US 2005/019644A1) and assigned to the same assignee hereof.
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[0008] However, due to the limitations of gasket materials and the non-uniform stack edge against which the gaskets
are placed, the external manifold-stack seals presently used in the art are still not completely effective in eliminating gas
leakage between the external manifolds and the stack face. More particularly, as shown in FIG. 2, which is a schematic
side view of a portion of a fuel cell stack, each fuel cell in the stack has a cathode and anode (both generally represented
by electrode 9 in FIG. 2), and an electrically conductive separator plate 10. Various designs of separator plates have
been disclosed, such as in U.S. Patent No. 4,514,475, which teaches a separator plate that can adjust to changes in
thickness of cell parts during operation of the stack; U.S. Patent No. 5,399,438, which teaches a stainless steel member
with high corrosion resistance; U.S. Patent No. 5,773,161, which teaches an improved bipolar separator structure that
assists in electrolyte management by providing trough areas for dispersal or absorption of electrolyte; and U.S. Patent
No. 6,372,374, which teaches a bipolar separator plate with two pairs of opposing pocket members that are welded to
a stainless steel plate member. Each cell also includes corrugated current collectors 11, as described for example in
U.S. Patent No. 6,492,045, and an electrolyte matrix 12. The fuel cells are stacked in series with a bipolar separator
plate 10 between each cell.
[0009] As known in the art, the three-dimensional S-shaped structure of the bipolar plate is formed by welding the
pieces that form top and bottom troughs of the separator plate to the edges of the center plate. When the edges are
welded and the separator plate is folded and bended, the welded edge has a radius, which is referred to as a weld bead
13. Thus, as can be seen in FIG. 2, although the individual fuel cells provide solid edges against which a manifold gasket
may be compressed, the edges of the fuel cell stack do not provide a smooth surface. Even with improved materials
and structural features to accommodate growth of bipolar plates and changes in the stack shape, gaskets presently
used in the art cannot form a completely effective seal when positioned against the rough surface formed by the stacked
cells.
[0010] Another limitation of the seal or gasket presently used between the dielectric insulators and the edge of the
stack face is that it generally has a small pore size such that it permits electrolyte to be easily absorbed during operation
of the stack, which may cause undesirable transport of electrolyte from the top or positive end of the stack to the bottom
or negative end. If unchecked, such vertical electrolyte migration can deplete cells of electrolyte at the positive end of
the stack and cause the fuel cells at the negative end of the stack to flood. Another type of harmful electrolyte migration
that can occur is movement of electrolyte from the stack across the dielectric and to the manifold, which can short the
stack. Electrolyte migration is a significant factor in reducing the efficiency and shortening the life of a fuel cell stack.
[0011] Methods and devices for reducing or mitigating electrolyte migration in fuel cell systems have been discussed
in U.S. Patent No. 4,643,954, which teaches a passageway along the height of a fuel cell stack with electrolyte-wettable
wicking material at opposite ends thereof, equalizing molten electrolyte content throughout the stack; U.S. Patent No.
4,761,348, which teaches a fuel cell stack having a combination of inactive electrolyte reservoirs at the upper and lower
end portions that mitigate the ill effects of electrolyte migration, and a porous sealing member with low electrolyte retention
that limits electrolyte migration; and U.S. Patent No. 5,110,692, which teaches a manifold gasket for molten carbonate
fuel cells having an elongated porous member that supports electrolyte flow and barrier means for retarding such flow,
which together control electrolyte flow and reduce electrolyte migration. None of these improvements, however, also
provides a more efficient gas seal between the manifold gasket and stack face.
[0012] US 2004/0135324 discloses a flexible seal for use in a solid oxide fuel cell stack. The seal is formed from a
fibre matrix with a plurality of solid particles through tape casting method. The fibres and particles are preferably ceramic
and may be formed from alumina or zirconia. The seal may be formed by forming a slurry of fibres, particles, a binder
and a non-aqueous solvent, tape casting the slurry, drying the tape seal, die-cutting, prior to installation in the fuel cell
stack. The seal is used for sealing between individual fuel cells within a fuel cell stack.
[0013] DE 196 07 947 discloses a molten carbonate fuel cell comprising a stack of individual fuel cells. Sealed bipolar
plates are provided between neighbouring individual fuel cells. Between the surfaces of the bipolar plates and the
surfaces at the end plates of each stack, a first sealant facing the matrix layer which is moist at the operating temperature
of the fuel cell and a second outer sealant which is dry at the operating temperature of the fuel cell are provided. A
pressurized gap is provided by the sealants, in which a pressure is produced preventing the molten carbonate to flow
into the gap.
[0014] Therefore, there is a need for a manifold-stack seal that reduces or eliminates electrolyte migration, while
providing an improved gas seal and maintaining electrical isolation of the manifold from the stack.
[0015] Another consideration is that fuel cells operate at very high temperatures. For example, molten carbonate fuel
cells operate at about 650° Celsius. The selection of materials to be used in any manifold-stack seal must account for
this long term operating temperature and allow the components to last for the life of the fuel cell stack, which is typically
several years.
[0016] Accordingly, there is also a need for a manifold-stack seal that tolerates fuel cell stack operating temperatures
and can accommodate stack movement and changes in stack dimensions.
[0017] It is therefore an object of the invention to provide a fuel cell manifold-stack seal for sealing a manifold to the
face of a molten carbonate fuel cell stack that provides an improved gas seal between the manifold and stack and keeps
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the manifold electrically isolated from the stack, and also accommodates differential movements resulting from thermal
stresses and internal fuel cell compactions during operation of the fuel cell stack.
[0018] It is a further object of the invention to provide a manifold-stack sealing assembly that inhibits both electrolyte
migration from the positive end of the stack to the negative end, and electrolyte migration from the stack across the
dielectric to the manifold.

SUMMARY OF THE INVENTION

[0019] The above and other objectives are further realized in a fuel cell assembly comprising: a fuel cell stack having
a stack face; a manifold abutting the stack face; a caulk applied discontinuously to portions of the stack face, the caulk
comprising a ceramic material and a binder formed into a paste and providing a seal between the manifold and the
portions of the stack face.
[0020] In certain of the forms of the invention, the ceramic material includes one of alumina, cerium oxide and zirconia
and the binder is a ceramic rigidizer material formed, for example, from zirconia.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other features and aspects of the present invention will become more apparent upon reading
the following detailed description of an illustrative embodiment thereof, in conjunction with the accompanying drawings,
in which:

FIG. 1 is an exploded schematic view of an externally manifolded fuel cell stack at the beginning of stack life;
FIG. 2 is a schematic side view of a portion of a fuel cell stack, prior to application of the caulk seal;
FIG. 3 is a schematic side view of the portion of the fuel cell stack shown in FIG. 2, after application of the caulk seal;
FIG. 4A is a schematic perspective view of a portion of a fuel cell stack, prior to application of the caulk seal; and
FIG. 4B is a schematic perspective view of the portion of the fuel cell stack shown in FIG. 4A, showing the caulk
seal as applied to two adjacent sides of the stack.

DETAILED DESCRIPTION

[0022] The illustrative embodiment of the present invention describes a caulk applied to portions of a fuel cell stack
face. More particularly, a ceramic paste which adheres to the metal and ceramic fuel cell components to which it is
applied forms an efficient manifold-stack seal without detrimentally affecting fuel cell performance or stack life.
[0023] As noted above, an important function of the seal between the manifold and stack is to reduce or eliminate gas
leakage. The caulk described herein conforms to the edges and contours of the fuel cell stack face side or edge areas,
as shown in FIG. 2, forming a smooth surface to which the manifold gasket can be sealed.
[0024] FIG. 3 is a schematic side view of the portion of a fuel cell stack face showing the smooth surface along the
stack side or edge area created by the caulk 15 of the illustrative embodiment. As shown in FIG. 3, the caulk 15 is
disposed on portions of the stack face side or edge area formed by the ends of the matrices 12 and the end areas of
the bipolar separator plates 10. However, the caulk is applied discontinuously, so that parts of the end areas of the
bipolar plates remain uncovered. In particular, the caulk is not applied over the weld beads 13 formed at the end areas,
so that the surface of the stack side or edge area with the caulk member is smooth. The discontinuity of the caulk not
only accounts for the protruding weld bead in providing a smooth surface on the stack face side or edge area for sealing
with a manifold gasket, but also prevents electrolyte migration from the positive end of the stack to the negative end.
Any electrolyte that is absorbed by the caulk 15 cannot vertically migrate farther than the end of the caulk member at
each weld bead 13.
[0025] FIGS. 4A and 4B are schematic perspective views of portions of a corner edge of a fuel cell stack. In FIG. 4A,
the individual fuel cell components terminating at adjacent sides of the stack are shown. In particular, on one side, a
cathode 20, corrugated cathode current collector 21, bipolar separator plate 22, and electrolyte matrix 23 are shown. It
is understood in the art that portions of the cathode 20 and corrugated cathode current collector 21 are disposed within
the top pocket areas formed by the bipolar plate 22, so that each component extends to approximately the width of the
fuel cell stack. On an adjacent side, an anode 24, anode current collector 25 and the bipolar plate 22 and electrolyte
matrix 23 are shown. The anode 24 and anode current collector 25 are understood to extend into the lower pocket areas
formed by the bipolar separator plate 22. The pockets formed by the bipolar separator plate 22 are wetted by the molten
carbonate electrolyte and thus form wet-seals for the carbonate fuel cells in which the bipolar separator is employed.
Also shown on each of the adjacent sides of the illustrative embodiment are the weld beads 13 formed by the bipolar
plate 22, which protrude from the edge of the stack face.
[0026] FIG. 4B is a schematic perspective view of the portion of the corner edge of the fuel cell stack shown in FIG.
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4A, after the caulk 15 has been applied to portions of the stack face. As shown in FIG. 4B, the caulk 15 is disposed on
the portions of the side or edge areas of the faces of the stack formed by the ends of the matrix 23 and the pocket or
wet-seal areas formed at the end areas of the bipolar separator plate 22. As in the embodiment shown in FIG. 3, the
caulk 15 is applied discontinuously, so that a part of the end area (pocket area) of the bipolar plate 22 remains uncovered.
In particular, on each of the stack faces, the caulk is not applied over the weld beads 13 at the pocket areas, so that the
surface of each stack face side area with the caulk is smooth. As described above with respect to FIGS. 2 and 3, the
discontinuity of the caulk not only accounts for the protruding weld bead in providing a smooth surface on the stack face
side or edge areas for sealing with a manifold gasket, but also prevents electrolyte migration from the positive end of
the stack to the negative end, because any electrolyte that is absorbed by the caulk 15 cannot vertically migrate farther
than the end of the caulk at each weld bead 13.
[0027] In a fuel cell stack in which the weld bead 13 is less pronounced, or in which no weld bead is present, the caulk
15 may be interrupted at regular intervals along the side area or edge of the stack face, leaving a small portion exposed,
to achieve the same result with regard to electrolyte migration. The discontinuity of the caulk, either by not caulking over
the weld bead 13 of the bipolar plate, or by interrupting the caulk at regular intervals along the length of the side area
or edge of the stack face, has been shown to effectively reduce electrolyte migration by a factor of three.
[0028] Another feature of the caulk of the illustrative embodiment is that it has a large mean pore size (a mean pore
size of greater than about 0.1 microns), which reduces the amount of electrolyte absorbed. The pore size distribution is
a function of the materials used to form the caulk, which must be compatible with the electrolyte and with the carbonate
fuel cells. Various embodiments of the caulk may be formed from powder formulations including a ceramic fiber such
as alumina, cerium oxide and/or zirconia. A sample formulation used in the illustrative embodiment of the caulk is:

[0029] The caulk of the illustrative embodiment is formed by combining the powders in approximately the proportions
listed above and blending them thoroughly. A binder material, such as the zirconia rigidizer listed above, is then added
to the dry powder mixture until a paste is formed and is of sufficient consistency for application to the stack face side or
edge area, or when the paste slightly adheres to a spatula held in a vertical position.
[0030] It is understood that various other formulations of dry powders including ceramics, such as alumina, cerium
oxide and/or zirconia, may be used to form different embodiments of the caulk consistent with the principles of the
present invention. It is further understood that other rigidizers including zirconia may be used to form the caulk paste,
and that the rigidizer specified in the illustrative embodiment of the invention is just one example thereof.
[0031] Once the caulk is applied to the side or edge area of the stack face, it is allowed to dry so that a manifold gasket
may be placed against the smooth surface formed by the caulk. The dried caulk paste has a large mean pore size which,
as noted above, reduces electrolyte absorption and which, in addition to limiting vertical electrolyte migration, also
reduces the horizontal electrolyte migration that has been described above as another problem with electrolyte man-
agement in the art.
[0032] The embodiment of the caulk described herein adheres to the side areas or edges of the stack face and is easy
to apply, as opposed to commercially available caulks and pastes. In addition, the caulk accommodates stack shrinkage
by compressing locally, at interfaces between the stack face and the manifold gasket.

Claims

1. A fuel cell assembly comprising:

a fuel cell stack having a stack face;
a manifold abutting said stack face;
a plurality of caulk seals on said stack face, wherein the plurality of caulk seals are formed by a caulk applied
discontinuously to portions of said stack face, said caulk comprising a ceramic material and a binder formed
into a paste and said plurality of caulk seals providing sealing between said manifold and said portions of said
stack face.

2. A fuel cell assembly in accordance with claim 1, wherein:

Component Purpose Wt.%
Cerium Oxide bulk fiber (ground to powder) filler 60

Zirconia bulk fiber, type ZYBF-2, No. ZPI-210 (ground to powder) filler 40
Zirconia Rigidizer No. ZPI-202 binder n/a
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said portions of said stack face include at least an elongated side area of said stack face.

3. A fuel cell assembly in accordance with claim 1, wherein said portions of said stack face are on opposing elongated
side areas of said stack face, said elongated side areas having weld beads spaced along the length of said side
areas, said weld beads being devoid of said caulk.

4. A fuel cell assembly in accordance with claim 3, wherein:

said fuel cell stack includes: fuel cells each including a fuel cell matrix for carrying an electrolyte; and separator
plates, each separator plate separating a fuel cell from an adjacent fuel cell and having end areas each including
a weld bead and abutting respective ends of a fuel cell matrix, said end areas of each separator plate and the
abutting end areas of the fuel cell matrix being at least a part of said side areas of said stack face; and
said caulk extends over said end areas of said separator plates exclusive of said weld beads of said end areas
and over the abutting end areas of the fuel cell matrices.

5. A fuel cell assembly in accordance with claim 4, wherein:

each separator plate includes a plate member and first and second pocket members on opposite first and
second sides of the plate member extending from a first surface of the plate member and second and third
pocket members on opposite third and fourth sides of the plate member extending from a second surface
opposite the first surface of the plate member;
and parts of the first and third pocket members of each separator plate define said end areas of each separator
plate.

6. A fuel cell assembly in accordance with claim 1, wherein said ceramic material includes one of alumina, cerium
oxide and zirconia.

7. A fuel cell assembly in accordance with claim 6, wherein said binder comprises a ceramic rigidizer material.

8. A fuel cell assembly in accordance with claim 7, wherein said ceramic rigidizer material is formed from zirconia.

9. A fuel cell assembly in accordance with claim 1, wherein said caulk member is formed by grinding at least two
different ceramic fibers and mixing the resulting powders together to form a dry mixture of ceramic powders, and
adding said binder to said mixture of ceramic powders to form said paste.

10. A fuel cell assembly in accordance with claim 1, wherein:
said caulk has a mean pore size greater than about 0.1 microns.

Patentansprüche

1. Brennstoffzelleneinheit, umfassend:

einen Brennstoffzellen-Stack mit einer Stack-Stirnfläche,
einem Verteiler, der an die Stack-Stirnfläche angrenzt,
eine Mehrzahl von Dichtmittel-Abdichtungen auf der Stack-Stirnfläche, wobei die Mehrzahl der Dichtmittel-
Abdichtungen durch ein diskontinuierlich auf Teilbereiche der Stack-Stirnfläche aufgetragenes Dichtmittel ge-
bildet wird, wobei das Dichtmittel ein Keramikmaterial und ein Bindemittel umfasst, welche zu einer Paste
geformt sind, und die Mehrzahl der Dichtmittel-Abdichtungen für eine Abdichtung zwischen dem Verteiler und
den Teilbereichen der Stack-Stirnfläche sorgt.

2. Brennstoffzelleneinheit gemäß Anspruch 1, wobei:
die Teilbereiche der Stack-Stirnfläche wenigstens einen länglichen Seitenbereich der Stack-Stirnfläche umfassen.

3. Brennstoffzelleneinheit gemäß Anspruch 1, wobei die Teilbereiche der Stack-Stirnfläche an gegenüberliegenden
länglichen Seitenbereichen der Stack-Stirnfläche liegen, wobei die länglichen Seitenbereiche Schweißraupen in
Abständen entlang der Länge der Seitenbereiche besitzen, wobei die Schweißraupen frei von Dichtmittel sind.
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4. Brennstoffzelleneinheit gemäß Anspruch 3, wobei:

der Brennstoffzellen-Stack umfasst: Brennstoffzellen, die jeweils eine Brennstoffzellenmatrix als Träger für
einen Elektrolyten umfassen; und Trennplatten, wobei jede Trennplatte eine Brennstoffzelle von einer benach-
barten Brennstoffzelle trennt und Endbereiche besitzt, die jeweils eine Schweißraupe umfassen und an ent-
sprechende Enden einer Brennstoffzellenmatrix angrenzen, wobei die Endbereiche einer jeden Trennplatte
und die angrenzenden Endbereiche der Brennstoffzellenmatrix wenigstens ein Teil der Seitenbereiche der
Stack-Stirnfläche sind; und
das Dichtmittel über die Endbereiche der Trennplatten reicht, ausschließlich der Schweißraupen der Endberei-
che, und über die angrenzenden Endbereiche der Brennstoffzellenmatrizen.

5. Brennstoffzelleneinheit gemäß Anspruch 4, wobei:

jede Trennplatte ein Plattenelement und erste und zweite Taschenelemente an gegenüberliegenden ersten
und zweiten Seiten des Plattenelements, die sich von einer ersten Oberfläche des Plattenelements aus erstre-
cken, und zweite und dritte Taschenelemente an gegenüberliegenden dritten und vierten Seiten des Plattene-
lements, die sich von einer zweiten Oberfläche gegenüber der ersten Oberfläche des Plattenelements aus
erstrecken, umfasst,
und Teile der ersten und dritten Taschenelemente einer jeden Trennplatte die Endbereiche einer jeden Trenn-
platte definieren.

6. Brennstoffzelleneinheit gemäß Anspruch 1, wobei das keramische Material eines von Aluminiumoxid, Ceroxid und
Zirkonoxid umfasst.

7. Brennstoffzelleneinheit gemäß Anspruch 6, wobei das Bindemittel ein keramisches Verfestigungsmaterial umfasst.

8. Brennstoffzelleneinheit gemäß Anspruch 7, wobei das keramische Verfestigungsmaterial aus Zirkonoxid gebildet ist.

9. Brennstoffzelleneinheit gemäß Anspruch 1, wobei das Dichtmittelelement durch Mahlen von wenigstens zwei ver-
schiedenen Keramikfasern und Vermischen der resultierenden Pulver unter Bildung eines trockenen Gemischs aus
Keramikpulvern, und Zugeben des Bindemittels zu dem Gemisch aus Keramikpulvern unter Bildung der Paste
gebildet wird.

10. Brennstoffzelleneinheit gemäß Anspruch 1, wobei:
das Dichtmittel eine mittlere Porengröße von größer als etwa 0,1 Mikrometer besitzt.

Revendications

1. Ensemble de piles à combustible comprenant :

un stack de piles à combustible ayant une paroi extérieure ;
une tubulure de distribution en accolement contre ladite paroi extérieure du stack ;
une pluralité de joints de calfeutrement sur ladite paroi extérieure du stack, où la pluralité de joints de calfeu-
trement sont constitués d’un matériau de calfeutrement appliqué de manière discontinue au niveau de parties
de ladite paroi extérieure du stack, ledit matériau de calfeutrement comprenant un matériau céramique et un
liant formés en une pâte et ladite pluralité de joints de calfeutrement produisant un joint d’étanchéité entre ladite
tubulure de distribution et lesdites parties de ladite paroi extérieure du stack.

2. Ensemble de piles à combustible selon la revendication 1, où :
lesdites parties de ladite paroi extérieure du stack incluent au moins une zone latérale allongée de ladite paroi
extérieure du stack.

3. Ensemble de piles à combustible selon la revendication 1, où lesdites parties de ladite paroi extérieure du stack
sont sur des zones latérales allongées opposées de ladite paroi extérieure du stack, lesdites zones latérales allon-
gées comportant des cordons de soudure espacés le long desdites zones latérales, lesdits cordons de soudure
étant exempts dudit matériau de calfeutrement.
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4. Ensemble de piles à combustible selon la revendication 3, où :

ledit stack de piles à combustible inclut : des piles à combustible comprenant chacune une matrice de pile à
combustible conçue pour retenir un électrolyte ; et des plaques séparatrices, chaque plaque séparatrice séparant
une pile à combustible d’une pile à combustible adjacente et ayant des zones d’extrémité qui incluent chacune
un cordon de soudure et qui sont en accolement contre les extrémités respectives d’une matrice d’une pile à
combustible, lesdites zones d’extrémité de chaque plaque séparatrice et les zones d’extrémité en accolement
de la matrice de la pile à combustible correspondant à au moins une partie desdites zones latérales de ladite
paroi extérieure du stack ; et
ledit matériau de calfeutrement se prolongeant sur lesdites zones d’extrémité desdites plaques séparatrices,
sauf au niveau desdits cordons de soudure desdites zones d’extrémité, et sur les zones d’extrémité en acco-
lement des matrices des piles à combustible.

5. Ensemble de piles à combustible selon la revendication 4, où :

chaque plaque séparatrice inclut un élément formant plaque et un premier et un deuxième éléments formant
poches sur des premier et deuxième côtés opposés de l’élément formant plaque qui se prolongent depuis une
première surface de l’élément formant plaque, et un deuxième et un troisièmes éléments formant poches sur
des troisième et quatrième côtés opposés de l’élément formant plaque qui se prolongent depuis une deuxième
surface opposée à la première surface de l’élément formant plaque ;
et des parties des premier et troisième éléments formant poches de chaque plaque séparatrice définissent
lesdites zones d’extrémité de chaque plaque séparatrice.

6. Ensemble de piles à combustible selon la revendication 1, où ledit matériau céramique inclut un parmi l’alumine,
l’oxyde de cérium et la zircone.

7. Ensemble de piles à combustible selon la revendication 6, où ledit liant comprend un matériau céramique rigidifiant.

8. Ensemble de piles à combustible selon la revendication 7, où ledit matériau céramique rigidifiant est formé à partir
de zircone.

9. Ensemble de piles à combustible selon la revendication 1, où ledit élément de calfeutrement est formé par broyage
d’au moins deux fibres céramiques différentes et mélange des poudres obtenues pour former un mélange sec de
poudres céramiques, puis addition dudit liant au dit mélange de poudres céramiques pour former ladite pâte.

10. Ensemble de piles à combustible selon la revendication 1, où :
la taille moyenne des pores dudit matériau de calfeutrement est supérieure à environ 0,1 micron.
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