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(57) Abrege/Abstract:
A fuel cell sealing structure Is provided with a power generating body, and a first and a second separator disposed on both sides of

the power generating body In the direction of thickness. The sealing structure Is configured such that a first sealing protrusion
contacts the outer perimeter of the power generating body, a second sealing protrusion contacts the second separator and Is
located to the outside of the first sealing protrusion In the peripheral direction. A short circuit prevention rib protrudes in with the
same orientation as the first and second sealing protrusions, which are formed on one surface of the first separator in the direction
of thickness. The third sealing protrusion contacts the surface of the second separator on the reverse side from the power
generating body and Is Integrally formed on the other surface of the first separator in the direction of thickness.
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Abstract of the Disclosure

A fuel cell sealing structure is provided with a power generating body,
and a first and a second separator disposed on both sides of the power
generating body in the direction of thickness. The sealing structure is
configured such that a first sealing protrusion contacts the outer perimeter of
the power generating body, a second sealing protrusion contacts the second
separator and is located to the outside of the first sealing protrusion in the
peripheral direction. A short circuit prevention rib protrudes in with the same
ortentation as the first and second sealing protrusions, which are formed on
one surface of the first separator in the direction of thickness. The third
sealing protrusion contacts the surface of the second separator on the reverse

side from the power generating body and is integrally formed on the other

surface of the first separator in the direction of thickness.

22393216.1
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FUEL CELL SEALING STRUCTURE

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a sealing structure for circulating each
of a fuel gas, an oxidizing agent gas, a cooling medium and the like by an
independent flow path, in a fuel cell.
Description of the Conventional Art
A fuel cell is provided with a sealing structure for circulating each of a
fuel gas, an oxidizing agent gas, a cooling medium and the like by an
independent flow path. Fig. 11 is a partly cross sectional view showing a fuel
cell sealing structure in accordance with a prior art in a separated state, and
Fig. 12 Is a partly cross sectional view showing the same in a laminated state.
In these Fig. 11 and Fig. 12, reference numeral 110 denotes a power
generating body obtained by laminating and integrating gas diffusion layers
(GDL) 112 and 113 each of which is constructed by a porous body Iin both
sides In a thickness direction of a membrane electrode assembly (MEA) 111

which is constructed by an electrolyte membrane and catalyst electrode layers
provided in both surfaces thereof. Further, separators 120 and 130 each of

which is constructed by a carbon or a conductive metal are laminated in both

sides in a thickness direction of the power generating body 110, whereby a fuel

battery cell 100 is constructed.
In each of the fuel battery cells 100, an outer peripheral portion of the
membrane electrode assembly 111 in the power generating body 110 Is

pinched between a sealing protrusion 121 for an anode which is integrally
223931811 1
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formed in one separator 120 by a rubber-like elastic material (a rubber or a

synthetic resin material having a rubber-like elasticity), and a sealing
protrusion 131 for a cathode which is integrally formed in another separator
130 by the rubber-like elastic material.

Further, a fuel gas flow path 100a is defined by the sealing protrusion
121 for the anode between one catalyst electrode layer (an anode) in the
membrane electrode assembly 111 and the one separator 120 which 1Is
opposed thereto, and an oxidizing agent gas flow path 100b is defined by the
sealing protrusion 131 for the cathode between another catalyst electrode
layer (a cathode) in the membrane electrode assembly 111 and the another
separator 130 which is opposed thereto. Further, a sealing protrusion 122 for
a cooling medium is integrally formed by the rubber-like elastic material on a
surface which is opposed to the sealing protrusion 121 for the anode in the
one separator 120, and a cooling medium flow path 100c is defined by the
sealing protrusion 122 for the cooling medium between the separators 120 and
130 of the adjacent fuel battery cells 100 and 100.

In other words, this kind of fuel cell is structured such that a fuel gas (a

hydrogen) circulating in the fuel gas flow path 100a is fed to the anode side of

the membrane electrode assembly 111 via the gas diffusion layer 112, an
oxidizing agent gas (an air) circulating in the oxidizing agent gas flow path
100b is fed to the cathode side of the membrane electrode assembly 111 via
the gas diffusion layer 113, and an electric power is generated on the basis of
a reverse reaction to an electrolytic process of a water, that is, a reaction for
creating the water from hydrogen and oxygen, in each of the fuel battery cells

100. Further, an electromotive force by each of the fuel battery cells 100 Is
22393181.1 ’,
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low, however, a necessary electromotive force can be obtained by laminating a
lot of fuel battery cells 100 so as to connect electrically in series (refer, for
example, to patent document 1).

However, in accordance with the conventional fuel cell sealing
structure, it is necessary to integrally form the sealing protrusion 121 for the
anode and the sealing protrusion 122 for the cooling medium in the one
separator 120, and integrally form the sealing protrusion 131 for the cathode In
the another separator 130.

Further, if the separators 120 and 130 become liable to be deformed
by being thinned, end portions of the separators 120 and 130 in both sides of
the power generating body 110 in the fuel battery cell 100 come into contact
with each other so as to be electrically short circuited, and there is a risk that a
power generating efficiency is lowered.

PRIOR ART DOCUMENT
Patent Document

Patent Document 1. Japanese Unexamined Patent Publication No.

2005-222708

SUMMARY OF THE INVENTION

The present invention is made by taking the points mentioned above
into consideration, and a technical object of the present invention is to provide
sealing protrusions for an anode and a cathode and a sealing protrusion for a
cooling medium concentrically in one separator, and to prevent the separators
In both sides of a power generating body from coming into contact with each

other so as to be electrically short circuited, in a fuel cell sealing structure.

223931811 3
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Means for solving the problem

As a means for effectively solving the technical problem mentioned
above, a fuel cell sealing structure is provided with a power generating body
having a membrane electrode assembly in which electrode layers are provided
in both surfaces of an electrolyte membrane, and first and second separators
arranged in both sides in a thickness direction of the power generating body,
and on a surface in one side in a thickness direction of the first separator,
there are integrally formed a first sealing protrusion which is brought into close
contact with an outer peripheral portion of the power generating body, a
second sealing protrusion which is brought into close contact with the secona
separator in an outer peripheral side of the first sealing protrusion, and a short
circuit prevention rib which protrudes in line with the first and second sealing
protrusions by an electrically insulating rubber-like elastic material, and on a
surface in another side in the thickness direction of the first separator, there Is
integrally formed a third sealing protrusion which is brought into close contact
with the second separator, by the electrically insulating rubber-like elastic
material.

In an aspect, the fuel cell sealing structure is structured such that the
first sealing protrusion, the second sealing protrusion and the short circuit
prevention rib, and the third sealing protrusion are Iin succession with each
other via a communication hole which is provided in the first separator.

In another aspect, the fuel cell sealing structure is structured such that
a first retention portion and a second retention portion are formed in the first

separator so as to be bent in an opposite side in the thickness direction to

each other via a step portion, the first retention portion being integrated with
22393181.1 4
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the first sealing protrusion, the second sealing protrusion and the short circuit
prevention rib and moving backward to an opposite side to a protruding
direction of the first sealing protrusion, the second sealing protrusion and the
short circuit prevention rib, and the second retention portion being integrated
with the third sealing protrusion and moving backward to an opposite side to a
protruding direction of the third sealing protrusion.

In yet another aspect, the fuel cell sealing structure is structured such
that the third sealing protrusion is provided so as to be positioned between the
first sealing protrusion and the second sealing protrusion.

In yet another aspect, a fuel cell sealing structure is structured such
that the short circuit prevention rib is provided in such a manner as to cover
the second retention portion from an opposite side to the third sealing
protrusion.

Effect of the invention

On the basis of the fuel cell sealing structure provided herein, since it
Is possible to structure such that the first separator 1s provided with the first
sealing protrusion which is brought into close contact with the outer peripheral
portion of the power generating body, the second sealing protrusion which is
brought into close contact with the second separator, and the third sealing
protrusion which is brought into close contact with the surface in the opposed
side to the power generating body in the second separator, that is, the sealing
protrusions for the anode and the cathode and the sealing protrusion for the
cooling medium are provided concentrically on one separator, it is possible to

achieve a simplification of a gasket forming step and an improvement of an

assembling, and it is possible to effectively prevent the first separator and the
22393181.1 5
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second separator In both sides of the power generating body from coming into

contact with each other so as to be electrically short circuited, by the short
circuit prevention rib which protrudes in the same orientation as the first and
second sealing protrusions.

Further, on the basis of an example of the fuel cell sealing structure
provided herein, since the third sealing protrusion which is provided in the
surface In the another side in the thickness direction in the first separator is in
succession with the first sealing protrusion, the second sealing protrusion and
the short circuit prevention rib which are provided in the surface in the one side
In the thickness direction in the first separator, via the communication hole
which Is provided In the first separator, it is possible to simultaneously form the
first sealing protrusion, the second sealing protrusion and the short circuit
prevention rib, and the third sealing protrusion from one side of the first
separator.

Further, on the basis of an example fuel cell sealing structure provided
herein, since the first retention portion which is formed in the first separator
moves backward to the opposite side to the protruding direction of the first and

second sealing protrusions which are integrated therewith, a sufficient

squeezing margin of the first and second sealing protrusion can be secured.
Since the second retention portion which is formed in the first separator moves
backward to the opposite side to the protruding direction of the third sealing
protrusion which Is integrated therewith, a sufficient squeezing margin of the
third sealing protrusion can be secured. Further, since the first and second
retention portions are bent to the opposite side to each other via the step

portion, it Is possible to suppress an increase of a laminating thickness.
22393181.1 6
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Further, on the basis of another example fuel cell sealing structure,

since the third sealing protrusion Is provided so as to be positioned between
the first sealing protrusion and the second sealing protrusion, compressing
reaction forces of the first to third sealing protrusions are well balanced,
whereby it is possible to further enhance a function of preventing the first
separator and the second separator in both sides of the power generating body
from being short circuited.

Further, on the basis of another example fuel cell sealing structure,
since the short circuit prevention rib Is provided in such a manner as to cover
the second retention portion from the opposite side to the third sealing
protrusion, it is possible to further enhance the function of preventing the first
separator and the second separator in both sides of the power generating body
from being short circuited, by pressing the second separator in a wide range in
a width direction.

BRIEF EXPLANATION OF THE DRAWINGS

Fig. 1 is a partly cross sectional view showing a first embodiment of a
fuel cell sealing structure according to the present invention in a separated
state,

Fig. 2 I1s a partly cross sectional view showing the first embodiment of
the fuel cell sealing structure according to the present invention in a laminated
state;

Fig. 3 i1s a partly cross sectional view showing an example of a
reinforcing structure of a power generating body in the fuel cell sealing

structure according to the present invention;

Fig. 4 i1s a partly cross sectional view showing another example of the
22393181.1 7
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reinforcing structure of the power generating body in the fuel cell sealing
structure according to the present invention;

Fig. 5 1s a partly cross sectional view showing a second embodiment of
the fuel cell sealing structure according to the present invention in a separated
state;

Fig. 6 I1s a partly cross sectional view showing the second embodiment
of the fuel cell sealing structure according to the present invention in a
laminated state;

Fig. 7 is a partly cross sectional view showing a third embodiment of
the fuel cell sealing structure according to the present invention in a separated
state;

Fig. 8 Is a partly cross sectional view showing the third embodiment of
the fuel cell sealing structure according to the present invention in a laminated
state;

Fig. 9 1s a partly cross sectional view showing a fourth embodiment of
the fuel cell sealing structure according to the present invention in a separated
state;

Fig. 10 Is a partly cross sectional view showing the fourth embodiment
of the fuel cell sealing structure according to the present invention in a
laminated state;

Fig. 11 Is a partly cross sectional view showing a fuel cell sealing
structure In accordance with a prior art in a separated state; and

Fig. 12 is a partly cross sectional view showing the fuel cell sealing

structure In accordance with the prior art in a laminated state.

Description of Reference Numerals
22393181.1 .
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1 fuel battery cell
10 power generating body
11 membrane electrode assembly

12, 13 gas diffusion layer

14 reinforcing film
20 first separator
23 first retention portion

23a, 25a groove-like backward surface

24 step portion

25 second retention portion
26 communication hole

30 second separator

33 flange portion

40 gasket

41 first sealing protrusion

42 second sealing protrusion
43 short circuit prevention rib
44 third sealing protrusion

F1to F3 flow path
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A description will be given in detail below of preferable embodiments of

a fuel cell sealing structure according to the present invention with reference to
the accompanying drawings.
First of all, Fig. 1 and Fig. 2 show a first embodiment of a fuel cell

sealing structure according to the present invention, reference numeral 10
22393181.1 G
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denotes a power generating body obtained by laminating and integrating gas

diffusion layers (GDL) 12 and 13 each of which is constructed by a porous
body In both sides in a thickness direction of a membrane electrode assembly
(MEA) 11 which is constructed by an electrolyte membrane and catalyst
electrode layers provided in both surfaces thereof, reference numeral 20
denotes a first separator which is arranged in one side in a thickness direction
of the power generating body 10, and reference numeral 30 denotes a second
separator which is arranged in the other side in the thickness direction of the
power generating body 10.

The membrane electrode assembly 11 in the power generating body
10 is larger in its projected area in a thickness direction than the gas diffusion
layers 12 and 13 In both sided thereof, and outer peripheral edge portions of
the gas diffusion layers 12 and 13 are spaced apart from an outer peripheral
edge portion of the membrane electrode assembly 11. Accordingly, an outer
peripheral portion of the power generating body 10 is formed as a stepped
shape, and an outer peripheral portion of the membrane electrode assembly
11 protrudes out of edge portions of the gas diffusion layers 12 and 13.

Further, the outer peripheral portion of the membrane electrode
assembly 11 protruding out of the edge portions of the gas diffusion layers 12
and 13 is thermally compression bonded a reinforcing film 14 made of a
synthetic resin at least on one surface thereof, as shown in Fig. 3 or Fig. 4,
and an inner peripheral edge of the reinforcing film 14 is pinched between the
edge portion of the gas diffusion layer 12 (and 13) and the membrane
electrode assembly 11. In the case that the reinforcing film 14 is provided

only in one surface as shown in Fig. 4, it is preferable to provide it in a side
22393181.1 10
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coming to a seal surface by a first sealing protrusion 41 mentioned below.

The first separator 20 is constructed by a metal plate having the
conductivity such as a thin stainless steel plate or the like, a projected area in
its thickness direction is larger than a projected area in the thickness direction
of the power generating body 10 (the membrane electrode assémbly 11),
grooves 21 and 22 which are bent in an opposite side in the thickness direction
to each other are alternately formed in a region corresponding to the gas
diffusion layers 12 and 13 of the power generating body 10, a first retention
portion 23 which IS bent as a concave shape so as to be spaced apart and on
an opposite side to the power generating body 10 and formed in an outer
peripheral side thereof, and a second retention portion 25 which is bent as a
concave shape to an opposite side to the first retention portion 23 is formed in
a region in an outer peripheral side thereof via an inclined surface shaped step
portion 24.

On the other hand, the second separator 30 is also constructed by the
metal plate having the conductivity such as the thin stainless steel plate or the
like which is the same as the first separator 20, a projected area in its

thickness direction is approximately the same as the first separator 20,

grooves 31 and 32 which are bent in an opposite side in the thickness direction
to each other are alternately formed in a region corresponding to the gas
diffusion layers 12 and 13 of the power generating body 10, and a flat flange
portion 33 is formed in a region in an outer peripheral side thereof.

In a surface in one side in the thickness direction in the first separator
20, a groove-like backward surface 23a of the first retention portion 23 is

integrally provided with a mountain-like first sealing protrusion 41 which is
22393181.1 11
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brought Into close contact with an outer peripheral portion of the power

generating body 10 (the reinforcing film 14 thermally compression bonded to
the outer peripheral portion of the membrane electrode assembly 11), a
mountain-like second sealing protrusion 42 which is brought into close contact
with the flange portion 33 of the second separator 30 in an outer peripheral
side of the first sealing protrusion 41, and a short circuit prevention rib 43
which Is protruded in line with both sides in a width direction of the first and
second sealing protrusions 41 and 42. Further, a part 43a of the short circuit
prevention rib 43 existing in an outer peripheral side of the second sealing
protrusion 42 extends like a membrane, and is deposited in such a manner as
to cover a relative convex surface by the second retention portion 25.

Further, heights of the short circuit prevention rib 43 and the
membrane-like part 43a are higher than a forming region of the grooves 21
and 22 in the first separator 20, and are lower than the first and second sealing
protrusions 41 and 42 only at a degree which approximately corresponds to a
squeezing margin of the first and second sealing protrusions 41 and 42 in a
laminated state in Fig. 2.

Further, a mountain-like third sealing protrusion 44 which is brought

Into close contact with a surface in an opposite side to the power generating
body 10 in the flange portion 33 of the second separator 30 is integrally

provided in a groove-like backward surface 25a of the second retention portion
25, In the surface in the another side in the thickness direction in the first
separator 20. A height of the third sealing protrusion 44 is higher than relative
convex surfaces in both sides of the second retention portion 25 only at a

degree which corresponds to the squeezing margin in the laminated state in
22393181.1 12
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Fig. 2.

The first sealing protrusion 41, the second sealing protrusion 42 and
the short circuit prevention rib 43, and the third sealing protrusion 44 which are
provided In the surfaces In the opposite sides to each other in the first
separator 20 construct a gasket 40 which is in succession with each other via a
communication hole 26 provided in the step portion 24 between the first
retention portion 23 and the second retention portion 25 of the first separator
20, and Is Integrally formed by an electrically insulating rubber-like elastic
material (a rubber or a synthetic resin material having a rubber-like elasticity).

Further, as shown in Fig. 2, a fuel battery cell (a single cell) 1 is
constructed by the power generating body 10, and the first separator 20 and
the second separator 30 which are laminated in both sides in the thickness
direction thereof, and a lot of the fuel battery cells 1 are laminated, whereby a
fuel battery stack is constructed. In this laminated state, the fuel battery cells
1 which are adjacent to each other, in other words, the first separator 20 in one
fuel battery cell 1 and the second separator 30 in the fuel battery cell 1 which
IS adjacent thereto are brought into contact with each other, whereby the
adjacent fuel battery cells 1 are connected electrically in series.

In each of the fuel battery cells 1, the outer peripheral portion of the
membrane electrode assembly 11 in the power generating body 10 is pinched

between the first sealing protrusion 41 of the gasket 40 which is provided
integrally in the first separator 20, and the flange portion 33 in the second
separator 30, and the gas diffusion layers 12 and 13 in the power generating
body 10 Is pinched between a region in which the grooves 21 and 22 are

formed In the first separator 20, and a region in which the grooves 31 and 32
22393181.1 13
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are formed In the second separator 30, in an appropriately compressed state.

A flow path F1 of a fuel gas including a hydrogen (or an oxidizing
agent gas including an oxygen) Is formed between the one gas diffusion layer
12 In the power generating body 10 and the grooves 21 of the first separator
20 coming into contact with the one gas diffusion layer 12, and a region Iin
which the flow path F1 is formed is zoned independently from the other region
by the first sealing protrusion 41 which is brought into close contact with the
reinforcing film 14 thermally compression bonded to the outer peripheral
portion of the membrane electrode assembly 11 in the power generating body
10 by an appropriate squeezing margin. In other words, the first sealing
protrusion 41 corresponds to a sealing protrusion for the anode (or the
cathode), and is structured such that the fuel gas (or the oxidizing agent gas)
IS fed to the anode (or the cathode) corresponding to a catalyst electrode layer
In a side of the gas diffusion layer 12 in the membrane electrode assembly 11
via the flow path F1 and the gas diffusion layer 12.

Further, a flow path F2 of the oxidizing agent gas including the oxygen
(or the fuel gas Including the hydrogen) is formed between the another gas

diffusion layer 13 in the power generating body 10 and the grooves 31 of the

second separator 30 coming Into contact with the another gas diffusion layer
13, and a region in which the flow path F2 is formed is zoned independently
from the other region by the second sealing protrusion 42 which is brought into
close contact with the flange portion 33 Iin the second separator 30 by an
appropriate squeezing margin. In other words, the second sealing protrusion

42 corresponds to the sealing protrusion for the cathode (or the anode), and is

structured such that the oxidizing agent gas (or the fuel gas) is fed to the
22393181.1 14
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cathode (or the anode) corresponding to the catalyst electrode layer in a side

of the gas diffusion layer 13 in the membrane electrode assembly 11 via the
flow path F2 and the gas diffusion layer 13.

Further, a flow path F3 of a cooling medium (a cooling water) is formed
between the fuel battery cells 1 and 1 which are adjacent to each other, by the
grooves 22 of the first separator 20 and the grooves 32 of the second
separator 30 which is brought into contact with the first separator 20, and a
region in which the flow path F3 is formed is zoned in the flange portion 33 in
the second separator 30, independently from the other region, by the third
sealing protrusion 44 which is brought into close contact with the second
sealing protrusion 42 at an appropriate squeezing margin from the opposite
side. In other words, the third sealing protrusion 44 corresponds to a sealing
protrusion for a cooling medium.

In other words, In the first embodiment structured as mentioned above,
each of the fuel battery cells 1 is structured such that the fuel gas including the
hydrogen (or the oxidizing agent gas including the oxygen) is fed to the anode
(or the cathode) In the membrane electrode assembly 11 of the power
generating body 10 via the flow path F1 and the gas diffusion layer 12, the
oxidizing agent gas including the oxygen (or the fuel gas Including the
hydrogen) is fed to the cathode (or the anode) in the membrane electrode
assembly 11 via the flow path F2 and the gas diffusion layer 13, and an
electric power is generated on the basis of an electrochemical reaction
corresponding to a reverse reaction to an electrolysis of the water, that iIs, a

reaction of creating the water from the hydrogen and the oxygen. Further, a

reaction heat generated at this time 1s removed by the cooling medium which
22393181.1 15
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circulates in the flow path F3.

Further, since the gasket 40 provided integrally in the first separator 20
is provided concentrically with the first sealing protrusion 41 which defines the
independent flow path F1 by being brought into close contact with the outer
peripheral portion (the reinforcing film 14) of the membrane electrode
assembly 11 in the power generating body 10, the second sealing protrusion
42 which defines the independent flow path F2 by being brought into close
contact with the flange portion 33 In the second separator 30, and the third
sealing protrusion 44 which defines the independent flow path F3 by being
brought into close contact with the flange portion 33 from the opposite side to
the second sealing protrusion 42, it is not necessary that the gasket Is
provided separately in the other laminated part (the second separator 30 or the
like).

Further, since the first sealing protrusion 41, the second sealing
protrusion 42 and the short circuit prevention rib 43 which are provided Iin the
surface in the one side In the thickness direction in the first separator 20 so as
to be positioned in the first retention portion 23 are in succession with the third

sealing protrusion 44 which is provided in the surface in the another side so as

to be positioned in the second retention portion 25, via the communication hole
26 which is provided in the step portion 24 between the first retention portion
23 and the second retention portion 25, it iIs not necessary to carry out the
formation of the first sealing protrusion 41, the second sealing protrusion 42
and the short circuit prevention rib 43, and the third sealing protrusion 44, from
both sides of the first separator 20, but it is possible to simultaneously form

from one side of the first separator 20. Further, since the communication hole
22393181.1 16
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26 coming to a circulation passage of a molding material is provided in the
step portion 24, the molding material flow well, and it is possible to improve
quality of the gasket 40.

Further, since the first retention portion 23 which is formed in the first
separator 20 so as to be bent goes back to the opposite side to the protruding
direction of the first and second sealing protrusions 41 and 42 which are
Integrated with the first retention portion 23, it is possible to secure a sufficient
volume and squeezing margin of the first and second sealing protrusions 41
and 42. In the same manner, since the second retention portion 25 which is
formed in the first separator 20 goes back to the opposite side to the
protruding direction of the third sealing protrusion 44 which is integrated with
the second retention portion 25, it is possible to secure a sufficient volume and
squeezing margin of the third sealing protrusion 44. Further, since these first
and second retention portions 23 and 25 are bent to the opposite side to each
other via the step portion 24, a thickness of the gasket 40 does not become
large, In spite that the first and second sealing protrusions 41 and 42 and the
third sealing protrusion 44 are provided in the reverse directions to each other.

Therefore, 1t I1s possible to suppress an increase of a laminating thickness of

the fuel battery cell 1.

Further, the short circuit prevention rig 43 formed in this gasket 40 is
structured such as to suppress a deformation thereof by being brought into
close contact with the outer peripheral portion (the reinforcing film 14) of the
membrane electrode assembly 11 in the power generating body 10 and the
flange portion 33 in the second separator 30 in both sides of the first and

second sealing protrusions 41 and 42. Further, since the part 43a of the short
22393181.1 17
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circuit prevention rib 43 is extended like a membrane in such a manner as to

cover the second retention portion 25 in the first separator 20 from the
opposite side to the third sealing protrusion 44, and is interposed with respect
to the flange portion 33 in the second separator 30, it is possible to effectively
prevent an electric short circuit within the fuel battery cell 1 on the basis of a
contact between the end portions of the first separator 20 and the second
separator 30 which are provided in both sides of the power generating body
10.

Next, Fig. 5 and Fig. 6 show a second embodiment of the fuel cell
sealing structure according to the present invention, and differences in this
embodiment from the previously described first embodiment exist in a point
that in a pair of short circuit prevention ribs 43 formed in both sides in the width
direction of the first and second sealing protrusions 41 and 42 in the gasket 40,
the short circuit prevention rib 43 in an inner peripheral side rises up from the
first retention portion 23, and the short circuit prevention rib 43 in an outer
peripheral side is formed in such a manner as to cover a relative convex
surface by the second retention portion 25 from an inner peripheral side
thereof to an outer peripheral side.

Accordingly, in this second embodiment, it is possible to achieve an
effect which is basically the same as the first embodiment. In addition thereto,
since the short circuit prevention rib 43 existing in an outer peripheral side of
the second sealing protrusion 42 is formed sufficiently wide In such a manner

as to cover the relative convex surface by the second retention portion 25 from
the inner peripheral side thereof to the outer peripheral side, it is possible to

further enhance the function of preventing the short circuit between the end
22393181.1 18
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portions of the first separator 20 and the second separator 30 in the fuel

battery cells 1.

Next, Fig. 7 and Fig. 8 show a third embodiment of the fuel cell sealing
structure according to the present invention. In this embodiment, describing a
point which is different from the previously described first embodiment, the
second retention portion 25 which is bent as a concave shape to the opposite
side to the first retention portion 23 Is formed in an intermediate region in the
width direction of the first retention portion 23 in the first separator 20, via an
inclined surface shaped step portion 24.

The first sealing protrusion 41 and the short circuit prevention rib 43 in an
inner peripheral side thereof are integrally provided in a region in an inner
peripheral side from the second retention portion 25 in the first retention
portion 23, the second sealing protrusion 42 and the short circuit prevention rib
43 in an outer peripheral side of the second sealing protrusion 42 are integrally
provided in a region In an outer peripheral side of the second retention portion
25 In the first retention portion 23, the intermediate short circuit prevention rib
43 formed in such a manner as to cover the relative convex surface to the
second retention portion 25 is Integrally provided between the first sealing
protrusion 41 and the second sealing protrusion 42, and the third sealing
protrusion 44 which Is inverted to the first and second sealing protrusions 41
and 42 is integrally provided in the second retention portion 25 so as to be
positioned In an opposite side to the intermediate short circuit prevention rib 43.
Further, the first sealing protrusion 41 and the short circuit prevention rib 43 in
the inner peripheral side thereof, and the second sealing protrusion 42 and the

short circuit prevention rib 43 in the outer peripheral side thereof construct the
22393181.1 16
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gasket 40 which i1s in succession with the third sealing protrusion 44 via the

communication hole 26 provided in the step portions 24 in both sides of the
second retention portion 25.

The other structures In the third embodiment are the same as the
previously described first embodiment.

Accordingly, the third embodiment can basically achieve the same
effect as the first embodiment. In addition, since the third sealing protrusion
44 is positioned between the first sealing protrusion 41 and the second sealing
protrusion 42, the compression reaction forces of these sealing protrusions 41,
44 and 42 are well balanced, whereby it is possible to further enhance the
function of preventing the end portions of the first separator 20 and the second
separator 30 from being short circuited in the fuel battery cell 1.

Next, Fig. 9 and Fig. 10 show a fourth embodiment of the fuel cell
sealing structure according to the present invention. In this embodiment,
describing a different point from the previously described first to third
embodiments, the first separator 20 is formed by a carbon, a projected area in
a thickness direction thereof is larger than a projected area in a thickness
direction of the power generating body 10 (the membrane electrode assembly
11), grooves 21 are formed In an opposed surface to the gas diffusion layer 12
of the power generating body 10 in the first separator 20, grooves 22 are
formed in a surface in an opposite side thereto, a flat first retention portion 23
which goes back to an opposite side to the opposing direction to the power
generating body 10 from the region is formed in an outer peripheral side of the
region In which the grooves 21 are formed, and a second retention portion 25

which is depressed from the surface in which the grooves 22 are formed is
22393181.1 20
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formed in a surface in an opposite side thereto.

On the other hand, the second separator 30 Is formed by the carbon In
the same manner as the first separator 20, a projected area in a thickness
direction thereof is approximately the same as the first separator 20, grooves
31 are formed in an opposed surface to the gas diffusion layer 13 of the power
generating body 10, and a flat flange portion 33 which protrudes at a smaller
protruding amount than a thickness of the gas diffusion layer 13 to the
opposing direction to the power generating body 10 is formed in a region in an
outer peripheral side thereof.

The first retention portion 23 in the first separator 20 (the surface in
one side in the thickness direction) is provided integrally with a mountain-like
first sealing protrusion 41 which is brought into close contact with an outer
peripheral portion of the power generating body 10 (the reinforcing film 14
which is thermally compression bonded to the outer peripheral portion of the
membrane electrode assembly 11), a mountain-like second sealing protrusion
42 which is brought into close contact with the flange portion 33 of the second
separator 30 in an outer peripheral side of the first sealing protrusion 41, and

short circuit prevention ribs 43 which protrude in line in both sides in the width

directions of the first and second sealing protrusions 41 and 42, and between
the first and second sealing protrusions 41 and 42. A height of the short
circuit prevention rib 43 is slightly higher than the forming region of the grooves
21 in the first separator 20, and becomes lower than a squeezing margin of the
first and second sealing projections 41 and 42 in a laminated state in Fig. 10
while taking into consideration the squeezing margin.

Further, the second retention portion 25 (the surface in the other
22393181.1 21
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thickness direction side) in the first separator 20 i1s provided integrally with a
mountain-like third sealing protrusion 44 having a height which can come into
close contact with the surface in the opposite side to the power generating
body 10 in the flange portion 33 of the second separator 30. A height of the
third sealing protrusion 44 becomes higher than a depth of the second
retention portion 25 only at a degree corresponding to the squeezing margin in
the laminated state in Fig. 10.

The first sealing protrusion 41, the second sealing protrusion 42 and
the short circuit prevention rib 43, and the third sealing protrusion 44 which are
provided in the opposite side surfaces in the first separator 20 construct the
gaskets 40 which are In succession with each other via the communication
hole 26 which is provided between the first retention portion 23 and the second
retention portion 25 of the first separator 20, and are integrally formed by a
rubber-like elastic material (a rubber or a synthetic resin material having a
rubber-like elasticity).

Further, as shown in Fig. 10, a fuel battery cell (a single cell) 1 is
constructed by the power generating body 10, and the first separator 20 and

the second separator 30 which are laminated in both sides In the thickness

direction thereof, and a lot of fuel battery cells 1 are laminated, whereby a fuel
battery stack is constructed. In this laminated state, the fuel battery cells 1
which are adjacent to each other, in other words, the first separator 20 in one
fuel battery cell 1 and the second separator 30 in the fuel battery cell 1 which
IS adjacent thereto are brought into contact with each other, whereby the

adjacent fuel battery cells 1 are connected electrically Iin series.

In each of the fuel battery cells 1, the outer peripheral portion of the
22393181.1 2D
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membrane electrode assembly 11 in the power generating body 10 is pinched
between the first sealing protrusion 41 and the short circuit prevention ribs 43
In both sides in the width direction thereof (the inner and outer peripheries) of
the gasket 40 which is provided integrally in the first separator 20, and the
flange portion 33 in the second separator 30, and the gas diffusion layers 12
and 13 In the power generating body 10 i1s pinched between a region in which
the grooves 21are formed in the first separator 20, and a region in which the
grooves 31 are formed in the second separator 30, in an appropriately
compressed state.

Further, a flow path F1 of a fuel gas including a hydrogen (or an
oxidizing agent gas including an oxygen) is formed between the one gas
diffusion layer 12 in the power generating body 10 and the grooves 21 of the
first separator 20 coming into contact with the one gas diffusion layer 12, and a
region in which the flow path F1 is formed is zoned independently from the
other region by the first sealing protrusion 41 which is brought into close
contact with the reinforcing film 14 thermally compression bonded to the outer
peripheral portion of the membrane electrode assembly 11 in the power
generating body 10 by an appropriate squeezing margin. Further, it is
structured such that the fuel gas (or the oxidizing agent gas) Is fed to a catalyst
electrode layer in a side of the gas diffusion layer 12 in the membrane
electrode assembly 11 via the flow path F1 and the gas diffusion layer 12.

Further, a flow path F2 of the oxidizing agent gas including the oxygen
(or the fuel gas including the hydrogen) is formed between the other gas

diffusion layer 13 in the power generating body 10 and the grooves 31 of the

second separator 30 coming into contact with the other gas diffusion layer 13,
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and a region in which the flow path F2 is formed Is zoned independently from
the other region by the second sealing protrusion 42 which is brought Into
close contact with the flange portion 33 In the second separator 30 by an
appropriate squeezing margin. Further, it Is structured such that the oxidizing
agent gas (or the fuel gas) is fed to the catalyst electrode layer in a side of the
gas diffusion layer 13 In the membrane electrode assembly 11 via the flow
path F2 and the gas diffusion layer 13.

Further, a flow path F3 of a cooling medium (a cooling water) is formed
between the fuel battery cells 1 and 1 which are adjacent to each other, by the
grooves 22 of the first separator 20 and the second separator 30 which iIs
brought into contact with the firSt separator 20, and a region in which the flow
path F3 is formed is zoned in the flange portion 33 in the second separator 30,
independently from the other region, by the third sealing protrusion 44 which is
brought into close contact with the second sealing protrusion 42 at an
appropriate squeezing margin from the opposite side.

In the fourth embodiment structured as mentioned above, since the
gasket 40 provided integrally in the first separator 20 is provided concentrically
with the first sealing protrusion 41 which defines the independent flow path F1
by being brought into close contact with the outer peripheral portion (the
reinforcing film 14) of the membrane electrode assembly 11 in the power
generating body 10, the second sealing protrusion 42 which defines the
independent flow path F2 by being brought into close contact with the flange

portion 33 Iin the second separator 30, and the third sealing protrusion 44
which defines the independent flow path F3 by being brought into close contact

with the flange portion 33 from the opposite side to the second sealing
22393181.1 24
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protrusion 42, it Is not necessary that the gasket Is provided separately in the

other laminated part (the second separator 30 or the like).

Further, since the first sealing protrusion 41, the second sealing
protrusion 42 and the short circuit prevention rib 43 which are provided in the
surface in the one side in the thickness direction in the first separator 20 so as
to be positioned in the first retention portion 23 are in succession with the third
sealing protrusion 44 which is provided in the surface in the other side so as to
be positioned in the second retention portion 25, via the communication hole
26, it Is not necessary to carry out the formation of the first sealing protrusion
41, the second sealing protrusion 42 and the short circuit prevention rib 43,
and the third sealing protrusion 44, from both sides of the first separator 20,
but it Is possible to simultaneously form from one side of the first separator 20.

Further, since the first retention portion 23 which is formed in the first
separator 20 goes back to the opposite side to the protruding direction of the
first and second sealing protrusions 41 and 42 which are integrated with the
first separator 20, it Is possible to secure a sufficient volume and squeezing
margin of the first and second sealing protrusions 41 and 42. In the same

manner, since the second retention portion 25 which is formed in the first

separator 20 goes back to the opposite side to the protruding direction of the
third sealing protrusion 44 which is integrated with the second retention portion
25, it is possible to secure sufficient volume and squeezing margin of the third

sealing protrusion 44. Further, since these first and second retention portions

23 and 25 are formed in such a manner as to reduce a thickness of the first
separator 20, it is possible to suppress an increase of a laminating thickness of

the fuel battery cell 1.
22393181.1 5
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Further, since the short circuit prevention rig 43 formed in this gasket
40 is structured such as to suppress a deformation thereof by being brought
Into close contact with the outer peripheral portion (the reinforcing film 14) of
the membrane electrode assembly 11 in the power generating body 10 and the
flange portion 33 in the second separator 30, and is formed alternately with the
first and second sealing protrusions 41 and 42, from the inner peripheral side
to the outer peripheral side of the first and second sealing protrusions 41 and
42, It Is possible to support in a wide range in the width direction. Further,
since 1t 1Is made of the rubber-like elastic material corresponding to an
electrically insulating material, it is possible to effectively prevent an electric
short circuit on the basis of a contact between the first separator 20 and the

second separator 30 in both sides of the power generating body 10.

22393181.1 6
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What is claimed is:

1. A fuel cell sealing structure comprising:

a power generating body having a membrane electrode assembly
provided electrode layers in both surfaces of an electrolyte membrane;

first and second separators arranged in both sides in a thickness
direction of said power generating body,

wherein on a surface in one side in a thickness direction of said first
separator, there are integrally formed a first sealing protrusion which is brought
Into close contact with an outer peripheral portion of said power generating

body, a second sealing protrusion which is brought into close contact with said
second separator in an outer peripheral side of said first sealing protrusion,
and a short circuit prevention rib which protrudes in the same orientation as
said first and second sealing protrusions by an electrically insulating
rubber-like elastic matenal, and on a surface in other side in the thickness
direction of said first separator, there is integrally formed a third sealing
protrusion which Is brought into close contact with said second separator, by

the electrically insulating rubber-like elastic material, and

a first retention portion and a second retention portion are formed In
the first separator, each having a concave shape and facing opposite sides in
the thickness direction to one another and being separated by a step portion,
the first sealing protrusion, second sealing protrusion and short circuit

prevention rib being integrated with, and protruding from, a concave side of the
first retention portion, and the third sealing protrusion being integrated with,

and protruding from, a concave side of the second retention portion.
22389882.1 277



10

15

20

CA 02765547 2013-05-28

2. The fuel cell sealing structure as claimed in claim 1, wherein the first
sealing protrusion, the second sealing protrusion and the short circuit
prevention rib, and the third sealing protrusion are in succession with each

other via a communication hole which is provided in the first separator.

3. The fuel cell sealing structure as claimed in claim 1, wherein the third
sealing protrusion is provided so as to be positioned between the first sealing

protrusion and the second sealing protrusion.

4. The fuel cell sealing structure as claimed in claim 1, wherein the short
circuit prevention rib is provided in such a manner as to cover the second

retention portion from an opposite side to the third sealing protrusion.

D. The fuel cell sealing structure of claim 1, wherein the height of the third
sealing protrusion is higher than a depth of the second retention portion only to

a degree corresponding to the squeezing margin in a laminated state.

6. The fuel cell sealing structure of claim 1 or claim 5, wherein the height
of the short circuit prevention rib i1s higher than a forming region of the grooves
In the first separator, and is lower than the first and second sealing protrusions
only to a degree which approximately corresponds to a squeezing margin of

the first and second sealing protrusions in a laminated state.

22389882.1 08
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