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Description

TECHNICAL FIELD

[0001] The present invention relates to a fuel cell, and
in particular to a stack structure of a fuel cell.

BACKGROUND ART

[0002] There have been known fuel cells in which the
chemical energy obtained by reacting a hydrogen-con-
taining fuel gas and an oxygen-containing oxidant gas
with each other is transformed into electrical energy. In
general, such fuel cells are formed by stacking a number
of electricity generating cells in each of which the above-
described chemical reaction is made to take place; each
electricity generating cell has, for example, a structure in
which a membrane electrode assembly is sandwiched
by two sheets of separators.
[0003] Each of the plurality of the stacked electricity
generating cells requires reaction gases (fuel gas and
oxygen gas). Accordingly, in a fuel cell in which a plurality
of electricity generating cells are stacked, gas flow paths
for supplying reaction gases are formed, and the reaction
gases are supplied to each electricity generating cell
through the gas flow paths and the reaction gases are
discharged from each electricity generating cell. In con-
nection with this requirement, there have hitherto been
proposed various techniques related to the stack struc-
tures of fuel cells which take into consideration the supply
and discharge of the reaction gases.
[0004] For example, Patent Document 1 (Japanese
Patent Laid-Open Publication No. 2003-338305) disclos-
es a stack structure in which a dummy cell provided with
an impurity removal function is disposed on one end of
the stacking direction of a plurality of electricity generat-
ing cells. In this structure, the dummy cell functions as a
filter to remove impurities from the reaction gases. In oth-
er words, the impurities contained in the reaction gases
are removed by the dummy cell, and thereafter the reac-
tion gases are supplied to the plurality of electricity gen-
erating cells. Consequently, the imparities (such as con-
densed water from humidified gas and metal ions from
gas supply pipes) contained in the reaction gases are
suppressed in flowing into the electricity generating cells,
and the output power decrease is thereby suppressed.
[0005] Additionally, there is a possibility that the elec-
tricity generating cells are decreased in output power
when the temperature is decreased, in association with
generation of condensed water or the like. Accordingly,
there has been proposed a technique related to a stack
structure in which the temperature decrease of electricity
generating cells is taken into consideration.
[0006] For example, Patent Document 2 (Japanese
Patent Laid-Open Publication No. 2002-184449) disclos-
es a technique to prevent the temperature decrease of
the electricity generating cells by providing a terminal
plate with an air chamber to function as a heat insulating

layer; Patent Document 3 (Japanese Patent Laid-Open
Publication No. 2005-1922’3) discloses a technique in
which a dummy cell including a plurality of spaces is in-
terposed between a terminal plate and an adjacent elec-
tricity generating cell and the dummy cell is used as a
heat insulating layer; and Patent Document 4 (Japanese
Patent Laid-Open Publication No. 2004-152502) disclos-
es a technique in which an air layer to function as a heat
insulating layer is formed between a terminal plate and
an electricity generating cell.
[0007] As described above, there have hitherto been
proposed various techniques related to functions such
as a function to remove the impurities contained in the
reaction gases and a function to prevent the temperature
decrease of the electricity generating cells.

DISCLOSURE OF THE INVENTION

[0008] As described above, a fuel cell includes, in ad-
dition to a stack of electricity generating cells, a structure
to perform impurity removal function, a structure to per-
form heat insulating function and a structure such as a
terminal plate to perform current collecting function. As
each single cell has only one function, it has hitherto been
necessary to stack two or more non-electricity generating
cells in order to provide all the desired functions. Conse-
quently, there are commonly two or more structures to
support electricity generation such as a current collecting
structure, a heat insulating structure and an impurity re-
moval structure, and hence, for example, there is a fear
that the number of parts in a fuel cell as a whole is in-
creased, and the fuel cell is thereby elongated in the
stacking direction.
[0009] Under such circumstances, the present inven-
tors have continued research and development of the
stack structure of fuel cells each of which simultaneously
provide two or more functions supporting electricity gen-
eration.
[0010] Against this background, the present invention
achieves the object of providing an improved technique
related to the structure of fuel cell stacks.
[0011] For the purpose of achieving the above-de-
scribed object, a fuel cell according to one aspect of the
present invention includes an electricity generating cell
to contribute to electricity generation, including a mem-
brane electrode assembly and including a separator hav-
ing an oxidant gas flow path and a separator having a
fuel gas flow path sandwiching the membrane electrode
assembly; a non-electricity generating cell not to contrib-
ute to electricity generation, including no membrane elec-
trode assembly; and a stack in which the electricity gen-
erating cell and the non-electricity generating cell are
stacked, wherein the non-electricity generating cell in-
cludes a plurality of layers different from each other in
function.
[0012] In the above-described structure, the plurality
of layers different from each other in function refers to,
for example, an impurity removal layer to remove the
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impurities contained in the reaction gases, a heat insu-
lating layer to prevent the temperature decrease of the
electricity generating cells and a current collecting layer
to collect the electricity generated in the electricity gen-
erating cells.
[0013] Another preferred aspect is characterized in
that the non-electricity generating cell is stacked on the
end of the stacking direction of a plurality of electricity
generating cells, and of the plurality of the layers forming
the non-electricity generating cell, the heat insulating lay-
er is disposed so as to be nearest to the electricity gen-
erating cell side. According to this structure, the heat in-
sulating layer is disposed in the vicinity of the electricity
generating cells, and hence can reduce the amount of
heat released from the electricity generating cells.
[0014] Another preferred aspect is characterized in
that the non-electricity generating cell includes a current
collecting layer in addition to the impurity removal layer
and the heat insulating layer, and the current collecting
layer, the impurity removal layer and the heat insulating
layer are laminated in this order toward the electricity
generating cell side. A further preferred aspect is char-
acterized in that the impurity removal layer is formed by
the impurity removal flow path formed in the current col-
lecting layer. With this structure, the current collecting
layer and the impurity removal layer can be compactly
formed in a single cell, and the number of parts can there-
fore also be reduced.
[0015] Another preferred aspect is characterized in
that the non-electricity generating cell includes a current
collecting layer in addition to the impurity removal layer
and the heat insulating layer; the current collecting layer
includes a conductive plate; the impurity removal layer
includes a filter member including an impurity removal
flow path; the heat insulating layer includes a heat insu-
lating member; and the conductive plate, the heat insu-
lating member and the filter member are laminated in this
order. With this structure, it is not necessary to machine
the conductive plate, and, because the filter member re-
quired to have sealing property is not brought into contact
with the conductive plate, it is also not necessary to con-
sider the sealing with the conductive plate that is narrow
in the choice range of sealing agents.
[0016] Another preferred aspect is characterized in
that the fuel cell includes a filter plate having grooves on
the surface of the filter plate and a heat insulating sepa-
rator to function as the heat insulating layer, wherein an
impurity removal flow path enclosed by the grooves of
the filter plate and the heat insulating separator is formed
by laminating the heat insulating separator on the surface
of the filter plate; and the formed impurity removal flow
path functions as the impurity removal layer. By employ-
ing this structure, the impurity removal layer and the heat
insulating layer can be compactly formed.
[0017] Another preferred aspect is characterized in
that the impurity removal layer is a layer that bypasses
an electricity generation performance degrading sub-
stances from a gas supply manifold to a gas discharge

manifold. Here, the electricity generation performance
degrading substance means, for example, an impurity,
an impurity-containing liquid or condensed water.
[0018] The present invention provides a technique for
improving the stack structure of fuel cells. This technique
enables, for example, a heat insulating layer to be dis-
posed in the vicinity of electricity generating cells, and
the heat release from the electricity generating cells to
be reduced. Additionally, for example, an impurity remov-
al layer and a heat insulating layer can be formed in a
single cell.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Figure 1 is partial sectional views illustrating the
stack structure of a fuel cell according to the present
invention;
Figure 2 is a view illustrating an end laminated body
according to a second preferred embodiment of the
present invention;
Figure 3 is a view illustrating an end laminated body
according to a third preferred embodiment of the
present invention; and
Figure 4 is views illustrating an end laminated body
according to a fourth preferred embodiment of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0020] Hereinafter, preferred embodiments of the
present invention are described with reference to the ac-
companying drawings.
[0021] Figure 1 illustrates a first preferred embodiment
of the present invention, and is a partial sectional view
illustrating a cell stack structure of a fuel cell according
to the present invention. The fuel cell of the present em-
bodiment includes a plurality of electricity generating
cells 200 and an end laminated body 100.
[0022] The electricity generating cell 200 is a plate-like
cell having a thickness in the stacking direction, and gen-
erates electricity by using a hydrogen-containing fuel gas
and an oxygen-containing oxidant gas. The electricity
generating cell 200 is a structure in which a membrane
electrode assembly (MEA) 240 is sandwiched by two
sheets of separators 220 and 230. A gas supply path 222
is formed between the MEA 240 and the separator 220,
and another gas supply path 232 is formed between the
MEA 240 and the separator 230. A sealing agent 250 is
interposed between the two sheets of the separators 220
and 230.
[0023] The reaction gases used for electricity genera-
tion are supplied to the gas supply paths 222 and 232.
For example, a hydrogen-containing fuel gas is supplied
to the gas supply path 222, and an oxygen-containing
oxidant gas is supplied to the gas supply path 232. Thus,
the electricity generating cells 200 generate electricity by
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using the supplied reaction gases.
[0024] A gasket 210 is attached to the separator 220
of the electricity generating cell 200. In the configuration
shown in Figure 1, two sheets of the electricity generating
cells 200 are illustrated in a state separated from each
other; however, when a cell stack is formed, the two
sheets of the electricity generating cells 200 are brought
into contact with each other. In other words, the separator
230 of one electricity generating cell 200 and the sepa-
rator 220 of the other electricity generating cell 200 are
bonded to each other. A flow path of cooling water is
formed between the separator 230 of one electricity gen-
erating cell 200 and the separator 220 of the other elec-
tricity generating cell 200, and the gasket 210 functions
as a sealing member.
[0025] As described above, in the fuel cell of the
present embodiment, the plurality of the electricity gen-
erating cells 200 are stacked. The two sheets of the elec-
tricity generating cells 200 shown in Figure 1 correspond
to the cells at the end of the stacking direction of the
plurality of the electricity generating cells 200. In the
present embodiment, the end laminated body 100 is fur-
ther stacked on the end of the stacking direction of the
plurality of the electricity generating cells 200. In Figure
1, the end laminated body 100 and the end electricity
generating cell 200 adjacent to the end laminated body
100 are illustrated in a state separated from each other.
When a cell stack is formed, the end laminated body 100
and the end electricity generating cell 200 are brought
into contact with each other. In other words, the separator
220 of the end electricity generating cell 200 and the end
laminated body 100 are bonded to each other. A cooling
water flow path is formed between the separator 220 of
the end electricity generating cell 200 and the end lami-
nated body 100, and the gasket 210 functions as a seal-
ing member.
[0026] Next, the structure of the end laminated body
100 will be described. Similar to the electricity generating
cell 200, the end laminated body 100 is also formed in a
plate-like shape with a thickness in the stacking direction,
however the end laminated body 100 also includes a ter-
minal 10 which projects from the component. In the por-
tion in contact with the end electricity generating cell 200,
a separator 50 is disposed. A separator 40 is disposed
so as to face the separator 50. A heat insulating member
60 is sandwiched by the separator 50 and the separator
40. The heat insulating member 60 functions as a heat
insulating layer to prevent the temperature decrease of
the electricity generating cells 200. A sealing agent 45 is
filled in the gap between the separator 50 and the sep-
arator 40.
[0027] The separator 40 and the separator 50 also pro-
vide the function of conducting the electricity generated
in the electricity generating cells 200 to the terminal 10.
Accordingly, the separator 40 and the separator 50 are
each formed of a conductive material such as a SUS
material or carbon. For the purpose of efficiently conduct-
ing the electricity generated in the electricity generating

cells 200 to the terminal 10, the heat insulating member
60 is preferably provided with satisfactory conductivity.
Accordingly, the heat insulating member 60 is formed of,
for example, a porous ceramic material.
[0028] Further, a separator 20 is disposed so as to face
the separator 40, and a partition plate 30 is sandwiched
by the separator 40 and the separator 20. The separator
40 and the separator 20 have grooves formed on the
surfaces thereof facing each other. An impurity removal
flow path 42 is formed in the space enclosed by the
grooves on the surface of the separator 40 and the par-
tition plate 30, and an impurity removal flow path 22 is
formed in the space enclosed by the grooves on the sur-
face of the separator 20 and the partition plate 30. A
sealing agent 35 is filled in the gap between the separator
40 and the partition plate 30, and a sealing agent 25 is
filled in the gap between the separator 20 and the partition
plate 30.
[0029] The impurity removal flow paths 22 and 42 func-
tion as filters to remove the impurities contained in the
reaction gases. In other words, the portion constituted
with the separator 40, the partition plate 30 and the sep-
arator 20 functions as an impurity removal layer.
[0030] The reaction gases are made to pass through
the impurity removal flow paths 22 and 42 so as to remove
the impurities thereof, and are thereafter supplied to the
electricity generating cells 200. The two types of reaction
gases, namely, the hydrogen-containing fuel gas and the
oxygen-containing oxidant gas are made to pass through
the flow paths corresponding respectively to these gases
to be supplied to the electricity generating cells 200. Ac-
cordingly, in the present embodiment, two types of flow
paths respectively corresponding to the two types of re-
action gases are partitioned by the partition plate 30.
[0031] Additionally, most of the impurities contained in
the reaction gases are melted or mixed in the condensed
liquid derived from the humidifying water in the reaction
gases, and pass through gas supply manifolds to flow
into the stack in which the plurality of the electricity gen-
erating cells 200 and the end laminated body 100 are
stacked. The impurity removal flow paths 22 and 42 are
disposed at the positions upstream of the electricity gen-
erating cells 200 in the reaction gas flow paths, and hence
when these impurity-containing liquids flow into the stack,
these impurity-containing liquids pass through the impu-
rity removal flow paths 22 and 42 and are bypassed into
gas discharge manifolds. Thus, the reaction gases re-
duced in the impurity concentrations are supplied to the
electricity generating cells 200. Additionally, when ordi-
nary condensation containing no impurities flows into the
electricity generating cells 200, the collected water from
the condensation degrades the electricity generation per-
formance. Accordingly, the electricity generation per-
formance can also be improved by bypassing superflu-
ous condensed water with the aid of the impurity removal
flow paths 22 and 42 from the gas supply manifolds into
the gas discharge manifolds.
[0032] In the above-described example, the impurity
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removal flow paths 22 and 42 are designed to be the
bypass flow paths communicatively connected to the gas
supply manifolds and the gas discharge manifolds; how-
ever, these impurity removal flow paths are not limited
to bypass flow paths and may also be blind alley-type
flow paths as long as the impurity removal flow paths
have functions to reduce the impurities from the reaction
gases.
[0033] In other words, the impurity removal flow path
22 on the contact side between the separator 20 and the
partition plate 30 is connected to, for example, the fuel
gas flow path; the impurities contained in the fuel gas are
removed by the impurity removal flow path 22; and then
the fuel gas is supplied to the electricity generating cells
200. Additionally, the impurity removal flow path 42 on
the contact side between the separator 40 and the par-
tition plate 30 is connected to, for example, the oxidant
gas flow path; the impurities contained in the oxidant gas
are removed by the impurity removal flow path 42; and
then the oxidant gas is supplied to the electricity gener-
ating cells 200.
[0034] The separator 20, the partition plate 30, and the
separator 40 are respectively brought into contact with
the reaction gases and are required to ensure the corro-
sion resistance to the reaction gases, and are provided
with conductivity for the purpose of efficiently conducting
the electricity generated in the electricity generating cells
200 to the terminal 10. Accordingly, the separator 20, the
partition plate 30 and the separator 40 are each formed
of, for example, a SUS material or carbon.
[0035] The terminal 10 functions as the current collect-
ing layer to collect the electricity generated in the elec-
tricity generating cells 200. In other words, the electricity
generated in the electricity generating cells 200 is col-
lected in the terminal 10 in a manner conductively passing
through the individual portions of the end laminated body
100. The terminal 10 is preferably a conductive plate low
both in the electrical resistance in the cell stacking direc-
tion (vertical direction) and in the electrical resistance in
the horizontal direction. Accordingly, the terminal 10 is
formed of, for example, copper.
[0036] As described above, the end laminated body
100 shown in Figure 1 functions as the heat insulating
layer to prevent the temperature decrease of the elec-
tricity generating cells 200, the impurity removal layer to
remove the impurities contained in the reaction gases,
and the current collecting layer to collect the electricity
generated in the electricity generating cells 200. Of these
layers, the heat insulating member 60 intended to func-
tion as the heat insulating layer is disposed so as to be
nearest to the electricity generating cells 200, to thus
inhibit heat transfer to the other members in the end lam-
inated body 100 and reduce the amount of heat released
from the electricity generating cells 200.
[0037] Additionally, the heat insulating member 60
functioning as the heat insulating layer and the impurity
removal flow paths 22 and 42 functioning as the impurity
removal layers are formed into a ginel cell with the aid of

the separators 20, 40 and 50, and therefore can be
formed more compactly then the combined size when
the heat insulating layer and the impurity removal layers
are formed in separate cells.
[0038] Figure 2 is a view for illustrating a second pre-
ferred embodiment of the end laminated body of the fuel
cell according to the present invention. The end laminat-
ed body 102 shown in Figure 2 is used in place of the
end laminated body 100 shown in Figure 1. In other
words, the end laminated body 102 is stacked on the end
of the stacking direction of the plurality of the electricity
generating cells (denoted by reference numeral 200 in
Figure 1).
[0039] The difference between the end laminated body
102 shown in Figure 2 and the end laminated body 100
shown in Figure 1 resides in that a terminal 10a is used
in Figure 2 in place of the separator 20 and the terminal
10 in Figure 1.
[0040] The end laminated body 102 shown in Figure
2 is a structure in which the heat insulating member 60
formed of, for example, a porous ceramic material is
sandwiched by the separator 50 and the separator 40
formed of, for example, a SUS material or carbon. The
sealing agent 45 is filled in the gap between the separator
50 and the separator 40.
[0041] Additionally, the partition plate 30 is sand-
wiched by the separator 40 and the terminal 10a. The
separator 40 and the terminal 10a have grooves formed
on the surfaces thereof facing each other. The impurity
removal flow path 42 is formed in the space enclosed by
the grooves on the surface of the separator 40 and the
partition plate 30, and the impurity removal flow path 22
is formed in the space enclosed by the grooves on the
surface of the terminal 10a and the partition plate 30. The
sealing agent 35 is filled in the gap between the separator
40 and the partition plate 30, and the sealing agent 25 is
filled in the gap between the terminal 10a and the partition
plate 30.
[0042] Also in the end laminated body 102 shown in
Figure 2, the impurity removal flow path 22 is connected
to, for example, the fuel gas flow path, the impurities con-
tained in the fuel gas are removed by the impurity removal
flow path 22, and then the fuel gas is supplied to the
electricity generating cells; additionally, the impurity re-
moval flow path 42 is connected to, for example, the ox-
idant gas flow path, the impurities contained in the oxidant
gas are removed by the impurity removal flow path 42,
and then the oxidant gas is supplied to the electricity gen-
erating cells.
[0043] In the end laminated body 102 shown in Figure
2, grooves to serve as the impurity removal flow path 22
are formed on the terminal 10a and thus a part of the
terminal 10a functions as an impurity removal layer. The
terminal 10a also functions as a current collecting layer
to collect the electricity generated in the electricity gen-
erating cells. In other words, the electrical energy gen-
erated in the electricity generating cells is collected in the
terminal 10a by being conducted through the individual
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portions of the end laminated body 102.
[0044] As described above, the terminal 10a functions
as a current collecting layer. Accordingly, in considera-
tion of an aspect of conductivity, the terminal 10a is pref-
erably formed of, for example, copper, similarly to the
case of the terminal 10 shown in Figure 1. However, the
terminal 10a also functions as the impurity removal layer,
and hence is brought into contact with the reaction gas
flowing in the impurity removal flow path 22. Accordingly,
when the terminal 10a is formed of copper, the part there-
of serving as the impurity removal flow path 22 is prefer-
ably subjected to a treatment such as an anti-corrosion
treatment. In consideration of an aspect of corrosion re-
sistance, the terminal 10a may be formed of, for example,
a SUS material or carbon.
[0045] The end laminated body 102 shown in Figure
2 functions as a heat insulating layer to prevent the tem-
perature decrease of the electricity generating cells, an
impurity removal layer to remove the impurities contained
in the reaction gases and a current collecting layer to
collect the electricity generated in the electricity gener-
ating cells. Of these layers, because the heat insulating
member 60 to function as the heat insulating layer is dis-
posed so as to be nearest to the electricity generating
cells, heat transfer to the other members in the end lam-
inated body 102 can be inhibited, and the amount of heat
released from the electricity generating cells can be re-
duced.
[0046] Further, in the end laminated body 102 shown
in Figure 2, the terminal 10a functions as the impurity
removal layer in addition to functioning as the current
collecting layer, and the number of the components can
therefore be reduced compared to a case wherein the
functions of the current collecting layer and the impurity
removal layer are provided using two members, such as
the separator 20 and the terminal 10 used in the end
laminated body 100 shown in Figure 1; thus, with the
present embodiment, the structure can be made still
more compact.
[0047] Figure 3 is a view for illustrating a third preferred
embodiment of the end laminated body of the fuel cell
according to the present invention. The end laminated
body 104 shown in Figure 3 is used in place of the end
laminated body 100 shown in Figure 1. In other words,
the end laminated body 104 is stacked on the end of the
stacking direction of the plurality of the electricity gener-
ating cells (denoted by reference numeral 200 in Figure
1). In the end laminated body 104 shown in Figure 3, the
terminal 10 to function as a conductive plate, the heat
insulating member 60, and the separators 20a and 40a
to function as filter members are laminated in this order.
[0048] In the portion in contact with the electricity gen-
erating cell, a separator 40a is disposed. A separator 20a
is disposed so as to face the separator 40a. The partition
plate 30 is sandwiched by the separator 40a and the sep-
arator 20a. The separator 40a and the separator 20a
have grooves formed on the surfaces thereof facing each
other.

[0049] The impurity removal flow path 42 is formed in
the space enclosed by the grooves on the surface of the
separator 40a and the partition plate 30, and the impurity
removal flow path 22 is formed in the space enclosed by
the grooves on the surface of the separator 20a and the
partition plate 30. The sealing agent 35 is filled in the gap
between the separator 40a and the partition plate 30, and
the sealing agent 25 is filled in the gap between the sep-
arator 20a and the partition plate 30. The separator 20a
and the separator 40a are formed of, for example, a SUS
material or carbon.
[0050] Also in the end laminated body 104 shown in
Figure 3, the impurity removal flow path 22 is connected
to, for example, the fuel gas flow path, the impurities con-
tained in the fuel gas are removed through the impurity
removal flow path 22, and then the fuel gas is supplied
to the electricity generating cells; additionally, the impu-
rity removal flow path 42 is connected to, for example,
the oxidant gas flow path, the impurities contained in the
oxidant gas are removed by the impurity removal flow
path 42, and then the oxidant gas is supplied to the elec-
tricity generating cells.
[0051] Further, in the end laminated body 104 shown
in Figure 3, the heat insulating member 60 is disposed
between the separator 20a and the terminal 10 so as to
form a structure in which the heat insulating member 60
is sandwiched by the separator 20a and the terminal 10.
The heat insulating member 60 is formed of, for example,
a porous ceramic material and the terminal 10 is formed
of, for example, copper.
[0052] In the end laminated body 104 shown in Figure
3, it is not necessary that the terminal 10 to function as
the current collecting layer be provided with a flow path
to function as an impurity removal layer and a flow path
for cooling water. Additionally, the terminal 10 is not
brought into contact with the reaction gases and the cool-
ing water, and hence is not required to have high corro-
sion resistance; thus, even when the terminal 10 is
formed of copper or the like, anti-corrosion treatment can
be omitted. Further, a sealing agent 15 to be filled in the
gap between the separator 20a and the terminal 10 may
be omitted.
[0053] Figure 4 is a view for illustrating a fourth pre-
ferred embodiment of the end laminated body of the fuel
cell according to the present invention. The end laminat-
ed body 106 shown in Figure 4 (A) and the end laminated
body 108 shown in Figure 4 (B) are respectively used in
place of the end laminated body 100 shown in Figure 1.
In other words, the end laminated bodies 106 and 108
are each stacked on the end of the stacking direction of
the plurality of the electricity generating cells (denoted
by reference numeral 200 in Figure 1).
[0054] In the end laminated body 106 shown in Figure
4(A), a separator 40b to function as a filter plate is dis-
posed in the portion in contact with the electricity gener-
ating cell. The separator 40b is formed of, for example,
a SUS material or carbon. A terminal 10b is disposed so
as to face the separator 40b, and a heat insulating sep-
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arator 62 is sandwiched by the separator 40b and the
terminal 10b. The separator 40b and the terminal 10b
have grooves formed on the surfaces thereof facing each
other.
[0055] The impurity removal flow path 42 is formed in
the space enclosed by the grooves on the surface of the
separator 40b and the heat insulating separator 62, and
the impurity removal flow path 22 is formed in the space
enclosed by the grooves on the surface of the terminal
10b and the heat insulating separator 62. A sealing agent
65 is filled in the gap between the separator 40b and the
heat insulating separator 62, and the sealing agent 15 is
filled in the gap between the terminal 10b and the heat
insulating separator 62.
[0056] Also in the end laminated body 106 shown in
Figure 4(A), the impurity removal flow path 22 is connect-
ed to, for example, the fuel gas flow path, the impurities
contained in the fuel gas are removed by the impurity
removal flow path 22, and then the fuel gas is supplied
to the electricity generating cells; additionally, the impu-
rity removal flow path 42 is connected to, for example,
the oxidant gas flow path, the impurities contained in the
oxidant gas are removed by the impurity removal flow
path 42, and then the oxidant gas is supplied to the elec-
tricity generating cells.
[0057] In the end laminated body 106 shown in Figure
4(A), the heat insulating separator 62 has a function as
a heat insulating layer and a function to partition the im-
purity removal flow paths 22 and 42. Accordingly, the
heat insulating separator 62 is required to have the cor-
rosion resistance against the reaction gases in addition
to the heat insulating function. Additionally, for the pur-
pose of collecting the electricity generated in the elec-
tricity generating cells into the terminal 10b, the heat in-
sulating separator 62 must be conductive. Accordingly,
the heat insulating separator 62 is formed of, for example,
a PTFE material having closed cells and containing car-
bon as binder.
[0058] Additionally, the terminal 10b functions as a cur-
rent collecting layer. Accordingly, in consideration of the
aspect of conductivity, the terminal 10b is preferably
formed of, for example, copper or the like. However, the
terminal 10b also functions as the impurity removal layer,
and hence is brought into contact with the reaction gas
flowing in the impurity removal flow path 22. Accordingly,
when the terminal 10b is formed of copper, the part there-
of serving as the impurity removal flow path 22 is prefer-
ably subjected to a treatment such as an anti-corrosion
treatment. Therefore, in consideration of corrosion resist-
ance, the terminal 10b. may be formed of, for example,
a SUS material or carbon.
[0059] In the end laminated body 106 shown in Figure
4(A), the terminal 10b functions as the impurity removal
layer in addition to the function as the current collecting
layer, and the heat insulating separator 62 simultaneous-
ly has a function as a heat insulating layer and a function
to partition the impurity removal flow paths 22 and 42. In
this manner, each member has two or more functions,

and hence in the end laminated body 106 shown in Figure
4(A), a further compact structure can be actualized as
compared to, for example, the end laminated bodies
shown in Figures 1 to 3.
[0060] The end laminated body 108 shown in Figure
4(B) is a structure obtained by modifying the end lami-
nated body 106 shown in Figure 4(A). The difference
between the end laminated body 108 shown in Figure 4
(B) and the end laminated body 106 shown in Figure 4
(A) resides in that the terminal 10 and a separator 20b
are used in Figure 4(B) in place of the terminal 10b in
Figure 4(A).
[0061] In the end laminated body 108 shown in Figure
4(B), the separator 40b is formed of, for example, a SUS
material or carbon. The separator 20b is disposed so as
to face the separator 40b, and the heat insulating sepa-
rator 62 is sandwiched by the separator 40b and the sep-
arator 20b. The separator 40b and the separator 20b
each have grooves formed on the surfaces thereof facing
each other.
[0062] The impurity removal flow path 42 is formed in
the space enclosed by the grooves on the surface of the
separator 40b and the heat insulating separator 62, and
the impurity removal flow path 22 is formed in the space
enclosed by the grooves on the surface of the separator
20b and the heat insulating separator 62. The sealing
agent 65 is filled in the gap between the separator 40b
and the heat insulating separator 62, and the sealing
agent 15 is filled in the gap between the separator 20b
and the heat insulating separator 62. Further, the terminal
10 to function as the current collecting layer is laminated
on the separator 20b.
[0063] In the end laminated body 108 shown in Figure
4(B), the terminal 10 to function as the current collecting
layer and the separator 20b to function as the impurity
removal layer can be formed of different materials. Ac-
cordingly, for the terminal 10, copper, for example, can
be used when conductivity is regarded as a more impor-
tant consideration, while, for the separator 20b, a SUS
material or carbon, for example, can be used where cor-
rosion resistance is considered a more important consid-
eration.
[0064] It should also be noted that any of the functions
of the impurity removal flow path 22 and the impurity re-
moval flow path 42 may be implemented in the heat in-
sulating separator 62 by forming a reaction gas flow path
in each of the heat insulating separators 62 in Figures 4
(A) and 4(B).
[0065] Although illustrative preferred embodiments of
the present invention have been described above, the
above-described embodiments are intended only to pro-
vide illustrative examples, and should not be construed
as limiting the scope of the present invention.
[0066] For example, although in the examples used to
describe the embodiments with reference to Figures 1 to
4, a double layer structure of the impurity removal flow
paths 22 and 42 respectively corresponding to the two
types of reaction gases is formed with the aid of the par-
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tition plate 30 or the heat insulating separator 62, a struc-
ture may also be adopted as described in Patent Docu-
ment 1 (see Fig. 1), in which flow paths respectively cor-
responding to two types of reaction gases are formed on
one and the same surface.
[0067] When the flow paths respectively correspond-
ing to the two types of reaction gases are formed in one
and the same surface, the separator 20 described in the
embodiment illustrated in Fig. 1 may be eliminated and
flow paths (impurity removal flow paths) respectively cor-
responding to the two types of reaction gases may be
formed on the contact surface between the separator 40
and the partition plate 30. Alternatively, for example, in
the embodiment illustrated in Figure 4, the separator 40b
may be eliminated and flow paths respectively corre-
sponding to the two types of reaction gases may be
formed on the surface with the impurity removal flow path
22 formed thereon.
[0068] Although, in the embodiments described with
reference to Figures 1 to 4, the heat insulating layer and
the impurity removal flow paths are disposed so as to be
nearer to the electricity generating cell side than the cur-
rent collecting layer, a structure in which the current col-
lecting layer is disposed so as to be nearer to the elec-
tricity generating cell side than the heat insulating layer
and the impurity removal flow paths may alternatively be
adopted.

Claims

1. A fuel cell comprising:

an electricity generating cell to contribute to
electricity generation, comprising a membrane
electrode assembly and comprising a separator
having an oxidant gas flow path and a separator
having a fuel gas flow path sandwiching the
membrane electrode assembly;
a non-electricity generating cell not to contribute
to electricity generation, comprising no mem-
brane electrode assembly; and
a stack in which the electricity generating cell
and the non-electricity generating cell are
stacked;
wherein the non-electricity generating cell is
stacked on the end of the stacking direction of
a plurality of the electricity generating cells, and
comprises a laminated structure in which a first
separator, a heat insulating member, a second
separator, a third separator and a terminal are
laminated in this order from the electricity gen-
erating cell side,
the heat insulating member is sandwiched by
the first separator and the second separator to
reduce the heat release from the electricity gen-
erating cells,
an impurity removal flow path is formed between

the second separator and the third separator,
and the impurities contained in a fluid supplied
to the stack are removed by the impurity removal
flow path, and
the terminal collects the electricity generated in
the electricity generating cells.

2. The fuel cell according to claim 1,
wherein the fuel cell comprises a partition plate sand-
wiched by the second separator and the third sepa-
rator, and
the impurity removal flow path is partitioned by the
partition plate into two types of paths respectively
corresponding to two types of reaction gases, name-
ly, an oxidant gas and a fuel gas.

3. The fuel cell according to claim 1,
wherein the heat insulating member is formed of a
porous ceramic material.

4. The fuel cell according to claim 1,
wherein the third separator and the terminal are mu-
tually integrated into one piece so as to be formed
of one member.

5. A fuel cell comprising:

an electricity generating cell to contribute to
electricity generation, comprising a membrane
electrode assembly and comprising a separator
having an oxidant gas flow path and a separator
having a fuel gas flow path sandwiching the
membrane electrode assembly;
a non-electricity generating cell not to contribute
to electricity generation, comprising no mem-
brane electrode assembly; and
a stack in which the electricity generating cell
and the non-electricity generating cell are
stacked;
wherein the non-electricity generating cell is
stacked on the end of the stacking direction of
a plurality of the electricity generating cells, and
comprises a laminated structure in which a first
separator, a second separator, a heat insulating
member and a terminal are laminated in this or-
der from the electricity generating cell side,
an impurity removal flow path is formed between
the first separator and the second separator, and
the impurities contained in a fluid supplied to the
stack are removed by the impurity removal flow
path,
the heat insulating member is sandwiched by
the second separator and the terminal to reduce
the heat release from the electricity generating
cells, and
the terminal collects the electricity generated in
the electricity generating cells.
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6. The fuel cell according to claim 5,
wherein the fuel cell comprises a partition plate sand-
wiched by the first separator and the second sepa-
rator, and
the impurity removal flow path is partitioned by the
partition plate into two types of paths respectively
corresponding to two types of reaction gases, name-
ly, an oxidant gas and a fuel gas.

7. The fuel cell according to claim 5,
wherein the heat insulating member is formed of a
porous ceramic material.

8. A fuel cell comprising:

an electricity generating cell to contribute to
electricity generation, comprising a membrane
electrode assembly and comprising a separator
having an oxidant gas flow path and a separator
having a fuel gas flow path sandwiching the
membrane electrode assembly;
a non-electricity generating cell not to contribute
to electricity generation comprising no mem-
brane electrode assembly; and
a stack in which the electricity generating cell
and the non-electricity generating cell are
stacked;
wherein the non-electricity generating cell is
stacked on the end of the stacking direction of
a plurality of the electricity generating cells, and
comprises a laminated structure in which a first
separator, a heat insulating separator, a second
separator and a terminal are laminated in this
order from the electricity generating cell side,
the heat insulating separator is sandwiched by
the first separator and the second separator to
reduce the heat release from the electricity gen-
erating cells,
a first impurity removal flow path is formed in the
space enclosed by the grooves on the surface
of the first separator and the heat insulating sep-
arator, and the impurities contained in one type
of reaction gas of the two types of reaction gases
supplied to the stack are removed by the first
impurity removal flow path,
a second impurity removal flow path is formed
in the space enclosed by the grooves on the
surface of the second separator and the heat
insulating separator, and the impurities con-
tained in the other type of reaction gas of the
two types of reaction gases supplied to the stack
are removed by the second impurity removal
flow path, and
the terminal collects the electricity generated in
the electricity generating cells.

9. The fuel cell according to claim 8,
wherein the second separator and the terminal are

mutually integrated into one piece so as to be formed
of one member.

Patentansprüche

1. Brennstoffzelle, aufweisend:

eine Elektrizität erzeugende Zelle, die zu einer
Elektrizitätserzeugung beitragen soll, die eine
Membranelektrodenanordnung aufweist und ei-
nen Separator mit einem Oxidationsgasströ-
mungsweg und einen Separator mit einem
Brenngasströmungsweg aufweist, die die Mem-
branelektrodenanordnung beidseitig umgeben;
eine nicht Elektrizität erzeugende Zelle, die nicht
zu einer Elektrizitätserzeugung beitragen soll,
die keine Membranelektrodenanordnung auf-
weist; und
einen Stapel, in dem die Elektrizität erzeugende
Zelle und die nicht Elektrizität erzeugende Zelle
aneinandergestapelt sind;
wobei die nicht Elektrizität erzeugende Zelle an
das Ende der Stapelrichtung von einer Mehrzahl
der Elektrizität erzeugende Zellen gestapelt ist
und eine Schichtstruktur aufweist, in der ein er-
ster Separator, ein wärmeisolierendes Element,
ein zweiter Separator, ein dritter Separator und
ein Anschluss in dieser Reihenfolge von der Sei-
te der Elektrizität erzeugenden Zelle geschichtet
sind,
das wärmeisolierende Element von dem ersten
Separator und dem zweiten Separator umgeben
ist, um die Wärmeabgabe von den Elektrizität
erzeugenden Zellen zu reduzieren,
ein Verunreinigungsbeseitigungsströmungs-
weg zwischen dem zweiten Separator und dem
dritten Separator ausgebildet ist, und die in ei-
nem dem Stapel zugeführten Fluid enthaltenen
Verunreinigungen durch den Verunreinigungs-
beseitigungsströmungsweg beseitigt werden,
und
der Anschluss die in den Elektrizität erzeugen-
den Zellen erzeugte Elektrizität abnimmt.

2. Brennstoffzelle nach Anspruch 1,
wobei die Brennstoffzelle eine Trennplatte aufweist,
die von dem ersten Separator und dem dritten Se-
parator beidseitig umgeben ist, und
der Verunreinigungsbeseitigungsströmungsweg
durch die Trennplatte auf zwei Arten von Wegen auf-
geteilt ist, die jeweils zwei Arten von Reaktionsgasen
entsprechen, nämlich einem Oxidationsgas und ei-
nem Brenngas.

3. Brennstoffzelle nach Anspruch 1,
wobei das wärmeisolierende Element aus einem po-
rösen Keramikmaterial gebildet ist.
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4. Brennstoffzelle nach Anspruch 1,
wobei der dritte Separator und der Anschluss zu-
sammen in einem Stück integriert sind, so dass sie
aus einem Element gebildet sind.

5. Brennstoffzelle, aufweisend:

eine Elektrizität erzeugende Zelle, die zu einer
Elektrizitätserzeugung beitragen soll, die eine
Membranelektrodenanordnung aufweist und
die einen Separator mit einem Oxidationsgas-
strömungsweg und einen Separator mit einem
Brenngasströmungsweg aufweist, die die Mem-
branelektrodenanordnung beidseitig umgeben;
eine nicht Elektrizität erzeugende Zelle, die nicht
zu der Elektrizitätserzeugung beitragen soll, die
keine Membranelektrodenanordnung aufweist;
einen Stapel, in dem die Elektrizität erzeugende
Zelle und die nicht Elektrizität erzeugende Zelle
aneinander gestapelt sind;
wobei die nicht Elektrizität erzeugende Zelle an
das Ende der Stapelrichtung von einer Mehrzahl
der Elektrizität erzeugenden Zellen gestapelt ist
und eine Schichtstruktur aufweist, in der ein er-
ster Separator, ein zweiter Separator, ein wär-
meisolierendes Element und ein Anschluss in
dieser Reihenfolge von der Seite der Elektrizität
erzeugenden Zelle geschichtet sind,
ein Verunreinigungsbeseitigungsströmungs-
weg zwischen dem ersten Separator und dem
zweiten Separator ausgebildet ist, und die in ei-
nem dem Stapel zugeführten Fluid enthaltenen
Verunreinigungen durch den Verunreinigungs-
beseitigungsströmungsweg beseitigt werden,
und
das wärmeisolierende Element von dem zwei-
ten Separator und dem Anschluss beidseitig
umgeben ist, um die Wärmeabgabe aus den
Elektrizität erzeugenden Zellen zu reduzieren,
der Anschluss die in den Elektrizität erzeugen-
den Zellen erzeugte Elektrizität abnimmt.

6. Brennstoffzelle nach Anspruch 5,
wobei die Brennstoffzelle eine Trennplatte aufweist,
die von dem ersten Separator und dem zweiten Se-
parator beidseitig umgeben ist, und
der Verunreinigungsbeseitigungsweg durch die
Trennplatte auf zwei Arten von Wegen aufgeteilt ist,
die jeweils zwei Arten von Reaktionsgasen entspre-
chen, nämlich einem Oxidationsgas und einem
Brenngas.

7. Brennstoffzelle nach Anspruch 5,
wobei das wärmeisolierende Element aus einem po-
rösen Keramikmaterial gebildet ist.

8. Brennstoffzelle, aufweisend:

eine Elektrizität erzeugende Zelle, die zur Elek-
trizitätserzeugung beitragen soll, die eine Mem-
branelektrodenanordnung aufweist und die ei-
nen Separator mit einem Oxidationsgasströ-
mungsweg und einen Separator mit einem
Brenngasströmungsweg aufweist, die die Mem-
branelektrodenanordnung beidseitig umgeben;
eine nicht Elektrizität erzeugende Zelle, die nicht
zu einer Elektrizitätserzeugung beitragen soll,
die keine Membranelektrodenanordnung auf-
weist; und
einen Stapel, in dem die Elektrizität erzeugende
Zelle und die nicht Elektrizität erzeugende Zelle
aneinander gestapelt sind;
wobei die nicht Elektrizität erzeugende Zelle an
das Ende der Stapelrichtung von einer Mehrzahl
von den Elektrizität erzeugenden Zellen gesta-
pelt ist und eine Schichtstruktur aufweist, in der
ein erster Separator, ein wärmeisolierender Se-
parator, ein zweiter Separator und ein An-
schluss in dieser Reihenfolge von der Seite der
Elektrizität erzeugenden Zelle geschichtet sind,
der wärmeisolierende Separator von dem er-
sten Separator und dem zweiten Separator um-
geben ist, und die Wärmeabgabe von den Elek-
trizität erzeugenden Zellen zu reduzieren,
ein erster Verunreinigungsbeseitigungsströ-
mungsweg in dem Raum ausgebildet ist, der
durch die Ausnehmungen auf der Oberfläche
des ersten Separators und den wärmeisiolieren-
den Separator umgeben ist, und die Verunrei-
nigungen, die in einer Art von Reaktionsgas von
den beiden Arten von Reaktionsgasen enthalten
sind, die dem Stapel zugeführt wird, durch den
ersten Verunreinigungsbeseitigungsströ-
mungsweg beseitigt werden,
ein zweiter Verunreinigungsbeseitigungsströ-
mungsweg in dem Raum ausgebildet ist, der
durch die Aussparungen auf der Oberfläche des
zweiten Separators und den wärmeisolierenen
Separator umgeben ist, und die Verunreinigun-
gen, die in der anderen Art von Reaktionsgas
von den beiden Arten von Reaktionsgasen, die
dem Stapel zugeführt werden, durch den zwei-
ten Verunreinigungsbeseitigungsströmungs-
weg beseitigt werden, und
der Anschluss die in der Elektrizität erzeugen-
den Zelle erzeugte Elektrizität abnimmt.

9. Brennstoffzelle nach Anspruch 8,
wobei der zweite Separator und der Anschluss zu-
sammen in einem Stück integriert sind, so dass sie
aus einem Element gebildet sind.

Revendications

1. Pile à combustible comprenant :
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une pile de génération d’électricité pour contri-
buer à la génération d’électricité, comprenant
un ensemble membrane-électrode et compre-
nant un séparateur ayant un chemin d’écoule-
ment de gaz oxydant et un séparateur ayant un
chemin d’écoulement de gaz combustible pre-
nant l’ensemble membrane-électrode en
tenaille ;
une pile de génération d’électricité ne contri-
buant pas à la génération d’électricité, ne com-
prenant aucun ensemble membrane-électrode ;
et
un empilement dans lequel la pile de génération
d’électricité et la pile ne générant pas d’électri-
cité sont empilées ;
où la pile ne générant pas d’électricité est em-
pilée sur l’extrémité de la direction d’empilement
d’une pluralité de piles de génération d’électri-
cité, et comprend une structure stratifiée dans
laquelle un premier séparateur, un élément
d’isolation thermique, un deuxième séparateur,
un troisième séparateur et une borne sont stra-
tifiés dans cet ordre en partant côté piles de gé-
nération d’électricité,
l’élément d’isolation thermique est pris en te-
naille entre le premier séparateur et le deuxième
séparateur pour réduire le dégagement de cha-
leur des piles de génération d’électricité,
un chemin d’écoulement d’élimination d’impu-
retés est formé entre le deuxième séparateur et
le troisième séparateur, et les impuretés conte-
nues dans un fluide alimenté à l’empilement sont
éliminées par le chemin d’écoulement d’élimi-
nation d’impuretés, et
la borne recueille l’électricité générée dans les
piles de génération d’électricité.

2. Pile à combustible selon la revendication 1,
où la pile à combustible comprend une plaque de
séparation prise en tenaille entre le deuxième sépa-
rateur et le troisième séparateur, et
le chemin d’écoulement d’élimination d’impuretés
est séparé par la plaque de séparation en deux types
de chemins correspondants respectivement à deux
types de gaz de réaction, à savoir, un gaz oxydant
et un gaz combustible.

3. Pile à combustible selon la revendication 1,
où l’élément d’isolation thermique est formé d’un ma-
tériau poreux en céramique.

4. Pile à combustible selon la revendication 1, dans
laquelle le troisième séparateur et la borne sont mu-
tuellement intégrés en une seule pièce afin d’être
formés d’un seul tenant.

5. Pile à combustible comprenant :

une pile de génération d’électricité pour contri-
buer à la génération d’électricité, comprenant
un ensemble membrane-électrode et compre-
nant un séparateur ayant un chemin d’écoule-
ment de gaz oxydant et un séparateur ayant un
chemin d’écoulement de gaz combustible pre-
nant en tenaille l’ensemble membrane-
électrode ;
une pile de génération d’électricité ne contri-
buant pas à la génération d’électricité, ne com-
prenant aucun ensemble membrane-électrode ;
et
un empilement dans lequel la pile de génération
d’électricité et la pile ne générant pas d’électri-
cité sont empilées ;
où la pile ne générant pas d’électricité est em-
pilée sur l’extrémité de la direction d’empilement
d’une pluralité de piles de génération d’électri-
cité, et comprend une structure stratifiée dans
laquelle un premier séparateur, un deuxième
séparateur, un élément d’isolation thermique et
une borne sont stratifiés dans cet ordre en par-
tant côté piles de génération d’électricité,
un chemin d’écoulement d’élimination d’impu-
retés est formé entre le premier séparateur et le
deuxième séparateur, et les impuretés conte-
nues dans un fluide alimenté à l’empilement sont
éliminées par le chemin d’écoulement d’élimi-
nation des impuretés,
l’élément d’isolation thermique est pris en te-
naille entre le deuxième séparateur et la borne
pour réduire le dégagement de chaleur issu des
piles de génération d’électricité, et
la borne recueille l’électricité générée dans les
piles de génération d’électricité.

6. Pile à combustible selon la revendication 5,
où la pile à combustible comprend une plaque de
séparation prise en tenaille entre le premier sépara-
teur et le deuxième séparateur, et
le chemin d’écoulement d’élimination d’impuretés
est séparé par la plaque de séparation en deux types
de chemins, correspondants respectivement à deux
types de gaz de réaction, à savoir, un gaz oxydant
et un gaz combustible.

7. Pile à combustible selon la revendication 5,
où l’élément d’isolation thermique est formé d’un ma-
tériau poreux en céramique.

8. Pile à combustible comprenant :

une pile de génération d’électricité pour contri-
buer à la génération d’électricité, comprenant
un ensemble membrane-électrode et compre-
nant un séparateur ayant un chemin d’écoule-
ment de gaz oxydant et un séparateur ayant un
chemin d’écoulement de gaz combustible pre-
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nant en tenaille l’ensemble membrane-
électrode ;
une pile ne générant pas d’électricité ne contri-
buant pas à la génération d’électricité ne com-
prenant aucun ensemble membrane-électrode ;
et
un empilement dans lequel la pile de génération
d’électricité et la pile ne générant pas d’électri-
cité sont empilées ;
où la pile ne générant pas d’électricité est em-
pilée sur l’extrémité de la direction d’empilement
d’une pluralité des piles de génération d’électri-
cité, et comprend une structure stratifiée dans
laquelle un premier séparateur, un séparateur
d’isolation thermique, un deuxième séparateur
et une borne sont stratifiés dans cet ordre en
partant côté piles de génération d’électricité,
le séparateur d’isolation thermique est pris en
tenaille entre le premier séparateur et le deuxiè-
me séparateur pour réduire le dégagement de
chaleur des piles de génération d’électricité,
un premier chemin d’écoulement d’élimination
d’impuretés est formé dans l’espace délimité par
les rainures sur la surface du premier séparateur
et du séparateur d’isolation thermique, et les im-
puretés contenues dans un type de gaz de réac-
tion parmi les deux types de gaz de réaction
alimentés à l’empilement sont éliminés par le
premier chemin d’écoulement d’élimination
d’impuretés,
un deuxième chemin d’écoulement d’élimina-
tion d’impuretés est formé dans l’espace délimi-
té par les rainures sur la surface du deuxième
séparateur et du séparateur d’isolation thermi-
que, et les impuretés contenues dans l’autre ty-
pe de gaz de réaction parmi les deux types de
gaz de réaction alimentés à l’empilement sont
éliminées par le deuxième chemin d’écoulement
d’élimination d’impuretés, et
la borne recueille l’électricité générée dans les
piles de génération d’électricité.

9. Pile à combustible selon la revendication 8,
où le deuxième séparateur et la borne sont mutuel-
lement intégrés en une seule pièce afin d’être formés
en un seul tenant.
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