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(57) ABSTRACT

A planar solid oxide fuel cell stack which can expand in both
the vertical and horizontal directions is disclosed. The planar
solid oxide fuel cell stack comprises an interconnect which
consists of an interconnect body, a first flowing area and a
second flowing area, wherein the first and the second flowing
area are disposed on opposite side of the interconnect body,
and have one gas inlet and two gas outlets, respectively. By
employing multiple hexagonal interconnects for cell stack
expanding in the horizontal direction, each three stacks can
share the same pipeline of the flow channel, thereby reaching
the goals of reducing the space and materials required and
system complexity as well.
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Fig. 6
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Fig. 8
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PLANAR SOLID OXIDE FUEL CELL STACK
AND ITS INTERCONNECT THEREOF

BACKGROUND OF THE INVENTION

[0001] 1.Field of the Invention

[0002] The present invention relates to a solid oxide fuel
cell stack, and more particularly to a solid oxide fuel cell stack
that can expand both in the vertical and horizontal directions
and use simple flow channel design to reach a uniform flow
distribution.

[0003] 2. Description of the Prior Art

[0004] Generally speaking, solid oxide fuel cell (SOFC)
can be classified into two types, including a tube SOFC and a
planar SOFC, according to its shape. In order to raise the
powering voltage of the system it is applied to, one approach
is to serially connect a plurality of fuel cells to increase its
output voltage. Since the planar SOFCs can be stacked and
serially connected in a much more costless and spaceless way
compared to tube SOFCs, they are mostly widely used in the
recent markets nowadays.

[0005] Based on different processes, solid oxide fuel cells
can also be classified into fourkinds, including an electrolyte-
supported SOFC, an anode-supported SOFC, a cathode-sup-
ported SOFC and a metal-supported SOFC. The electrolyte-
supported SOFC was mainly utilized in the past to solve the
problems that fuel stack may crack easily, however, there
were still issues relating to the electrolyte-supported SOFCs
due to its high operating temperature which is usually around
1000K~1100K. In order to decrease the operating tempera-
ture, one approach is to cut down the thickness of the elec-
trolyte in the fuel stack. Therefore, so far as production cost
and complexity of the production itself are concerned, the
anode-supported SOFC are gradually used to replace the rest
three kinds of SOFCs. In general, the anode-supported SOFC
can have the best powering efficiency when its cathode thick-
ness equals to 20 pm. Nevertheless, it should be noticed that
when the cathode thickness is 20 pm, it is way too thin for a
solid oxide fuel cell. When it is involving with a traditional
interconnect which has linear flow channels, it affects the
diffusion of the oxygen thereby reducing its power efficiency
since an area that the interconnect covers and is exposed to the
cathode of the fuel stack is too large.

[0006] Moreover, the gas flow itself also has great impact
on the powering efficiency of the fuel cell. Several prior arts
provide different ways which relate to varying the width of
the flow channel to make the gas flow uniform. However,
these designs are still too complicated. For example, although
a cross-flow pattern can provide a simpler flow channel
design, when it is applied to the SOFC, the fuel cell has the
problems of low powering efficiency and large temperature
difference inside the cell.

[0007] Besides, when the system involves with a plurality
of SOFCs, these conventional fuel cells can only be con-
nected in a serial direction, which needs to increase the area of
the cell module or to use a great number of serially-connected
cell modules. However, increasing the area ofthe cell module
replies on much more advanced technology. More serially-
connected cell modules affect the uniformity of the gas flow-
ing into the interconnect, thereby having great impact on the
temperature and voltage distribution of the system and reduc-
ing its operating life-time. Moreover, when employing a plu-
rality of cell modules, it increases both the complexity and
cost of the system.
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[0008] On account of above, it should be obvious that there
is indeed an urgent need for the professionals in the field for
a new solid oxide fuel cell stack to be developed that can
effectively reach a uniform gas distribution flowing into its
interconnect, meanwhile maintain its high powering effi-
ciency and solve the temperature difference problem occur-
ring in the prior design.

SUMMARY OF THE INVENTION

[0009] In order to overcome the above-mentioned disad-
vantages, one major objective in accordance with the present
invention is provided for a novel planar solid oxide fuel cell
stack and its interconnect, which involves with a counter-flow
design to make the gas uniformly flowing into the intercon-
nect and solve the prior problems that the powering efficiency
was too low since the interconnect itself covered the cathode
of the cell stack.

[0010] Another objective of the present invention is pro-
vided for a novel planar solid oxide fuel cell stack and its
interconnect, which are shaped into hexagonal design. When
connecting more than one fuel cell stacks, these hexagonal
fuel cell stacks can expand both in the vertical and horizontal
directions, thereby reducing the space, production cost and
complexity of the systerm module.

[0011] Still another objective of the present invention is
provided for a novel planar solid oxide fuel cell stack and its
interconnect, which utilizes a larger inlet, outlet and non-
penetrating bottom design to prevent the cell module itself
from having uneven gas flow.

[0012] In one aspect, the present invention provides an
interconnect which is disposed between two solid oxide fuel
cells for collecting their current generated. The interconnect
comprises an interconnect body, a first flowing area and a
second flowing area, wherein the first flowing area is disposed
ona first side of the interconnect body. On one end of the first
flowing area is a first gas inlet and on the other end of the first
flowing area are two first gas outlets which connect with the
first gas inlet. The second flowing area is disposed on a second
side of the interconnect body, wherein on one end of the
second flowing area is a second gas inlet and on the other end
of the second flowing area are two second gas outlets which
connect with the second gas inlet. The second gas inlet is
disposed between the two first gas outlets, and the first gas
inlet is disposed between the two second gas outlets.

[0013] According to one embodiment of the present inven-
tion, a plurality of ribs can be disposed on the first flowing
area and a plurality of flow channels are formed between each
two adjacent ribs such that a first gas can flow in the flow
channels.

[0014] Inone embodiment, the first gas for example can be
hydrogen or natural gas.

[0015] According to another embodiment of the present
invention, a conductive aperture material or metal net can be
disposed on the second flowing area. By employing the con-
ductive aperture material or metal net on a cathode side of the
interconnect, the prior problems that the powering efficiency
of the fuel cell was low since its cathode was too thin can thus
be successfully solved.

[0016] Inanother aspect, the present invention further pro-
vides a planar solid oxide fuel cell stack, which comprises
two solid oxide fuel cells, an interconnect disposed between
the solid oxide fuel cells for collecting their current gener-
ated, a top cap and a bottom base. The interconnect itself
comprises an interconnect body, a first flowing area and a
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second flowing area, wherein the first flowing areais disposed
on a first side of the interconnect body. On one end of the first
flowing area is a first gas inlet and on the other end of the first
flowing area are two first gas outlets which connect with the
first gas inlet. The second flowing area is disposed ona second
side of the interconnect body, wherein on one end of the
second flowing area is a second gas inlet and on the other end
of the second flowing area are two second gas outlets which
connect with the second gas inlet. The second gas inlet is
disposed between the two first gas outlets, and the first gas
inlet is disposed between the two second gas outlets.

[0017] The top cap is disposed above the solid oxide fuel
cells and the interconnect. The bottom base is disposed below
the solid oxide fuel cells and the interconnect, and assembles
the planar solid oxide fuel cell stack in accordance with the
1op cap.

[0018] These and other objectives of the present invention
will become obvious to those of ordinary skill in the art after
reading the following detailed description of preferred
embodiments.

[0019] Ttistobeunderstood that both the foregoing general
description and the following detailed description are exem-
plary, and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention. In the drawings:

[0021] FIG. 1 shows a schematic view of an anode side of a
hexagonal interconnect in accordance with one embodiment
of the present invention.

[0022] FIG. 2 shows a schematic view of a cathode side of
a hexagonal interconnect in accordance with one embodi-
ment of the present invention.

[0023] FIG. 3 shows a schematic view of an anode side of a
hexagonal interconnect in accordance with another embodi-
ment of the present invention.

[0024] FIG. 4 shows a decomposing view of a hexagonal
planar solid oxide fuel cell stack in accordance with one
embodiment of the present invention.

[0025] FIG. 5 shows a composing view of a hexagonal
planar solid oxide fuel cell stack in accordance with one
embodiment of the present invention.

[0026] FIG. 6 shows a schematic view of connecting a
plurality of planar solid oxide fuel cell stacks in accordance
with one embodiment of the present invention.

[0027] FIG. 7 shows a schematic view of an anode side of a
quadrangle interconnect in accordance with another embodi-
ment of the present invention.

[0028] FIG. 8 shows a schematic view of a cathode side of
a quadrangle interconnect in accordance with another
embodiment of the present invention.

[0029] FIG. 9 shows a decomposing front view of a quad-
rangle planar solid oxide fuel cell stack in accordance with
another embodiment of the present invention.

[0030] FIG. 10 shows a decomposing back view of a quad-
rangle planar solid oxide fuel cell stack in accordance with
another embodiment of the present invention.

[0031] FIG. 11 shows the experimental results of pattern
designs in FIG. 1 and FIG. 3 of the present invention.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0032] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers are used in the
drawings and the description to refer to the same or like parts.
[0033] The embodiments described below are illustrated to
demonstrate the technical contents and characteristics of the
presentinvention and to enable the persons skilled in the art to
understand, make, and use the present invention. However, it
shall be noticed that, itis not intended to limit the scope of the
present invention. Therefore, any equivalent modification or
variation according to the spirit of the present invention is to
be also included within the scope of the present invention.
[0034] Please refer to FIG. 1 and FIG. 2, which show an
interconnect of a planar solid oxide fuel cell stack in accor-
dance with one embodiment of the present invention, wherein
FIG. 1 shows a schematic view of an anode side (here-in-after
a first flowing area) of the interconnect while FIG. 2 shows a
schematic view of a cathode side (here-in-after a second
flowing area) of the interconnect. As shown in FIG. 1 and
FIG. 2, the interconnect 1 of the present invention comprises
an interconnect body 10, a first flowing area 12 and a second
flowing area 14, wherein the first flowing area 12 and the
second flowing area 14 are respectively disposed on two
opposite sides of the interconnect body 10. On one end of the
first flowing area 12 is a first gas inlet 201 and on the otherend
of the first flowing area 12 are two first gas outlets 202a
» 2025 which connect with the first gas inlet 201. Similarly,
onone end of the second flowing area 14 is a second gas inlet
203 and on the other end of the second flowing area 14 are two
second gas outlets 204a ~ 2045 which connect with the sec-
ond gas inlet 203. According to the embodiment of the present
invention, the second gas inlet 203 is configured between the
two first gas outlets 2024 » 2025 and the first gas inlet 201 is
configured between the two second gas outlets 204a » 2045.
On account of the above, itis believed that on each side of the
interconnect according to the embodiment of the present
invention is involved with one gas inlet and two gas outlets,
and a flow of the first gas on the anode side of the interconnect
and a flow of the second gas on the cathode side of the
interconnect form a counter-flow pattern.

[0035] To be more specific, as referring to FIG. 1, it is
shown that there are a plurality of ribs 301 disposed on the
first flowing area 12 of the interconnect, such that a plurality
of flow channels 303 are formed between each two adjacent
ribs 301 and the first gas flows in the flow channels 303.
According to one embodiment of the present invention, the
first gas flowing on the anode side of the interconnect can be
hydrogen or natural gas. As aresult, the first gas flows into the
first flowing area 12 of the interconnect through the first gas
inlet 201. On the other hand, as referring to FIG. 2, in order to
solve the prior problems that powering efficiency was too low
since the ribs of the interconnect covered the cathode of the
cell stack, there are no ribs disposed on the cathode side of the
interconnect 1 of the present invention. In stead, the present
invention utilizes conductive aperture material or metal net
305 between the interconnect and its connecting fuel cell,
such that the second gas can easily diffuse into the cathode
side when it flows into the interconnect 1 of the present
invention. According to one embodiment of the present inven-
tion, the second gas flowing on the cathode side of the inter-
connect can be oxygen or air. As a result, the second gas flows
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into the second flowing area 14 of the interconnect through
the second gas inlet 203. Moreover, since the metal net 305
can be considered as a buffer between the fuel cell and the
cathode side of the interconnect, the prior problems that the
fuel cell may crack easily when it expands under high oper-
ating temperature, are successfully solved.

[0036] FIG. 3 shows an interconnect of a planar solid oxide
fuel cell stack in accordance with another embodiment of the
present invention, which is a schematic view of an anode side
of the interconnect according to another embodiment of the
present invention. Being different from FIG. 1, the intercon-
nect in FIG. 3 comprises at least two turning portions 307
which are disposed between the flow channel 303 on edge of
the interconnect and the first gas inlet 201 on the first flowing
area 12. By employing the turning portions 307 on the first
flowing area 12, the flow of the first gas on edges of the anode
side is slowed down since its flow path is lengthened. As such,
the first gas cannot easily diffuse to edges of the anode side,
thereby making its flow distribution uniform. According to
the embodiment of the present invention, as shown in FIG. 11
which shows the experimental results of the present inven-
tion, it is apparent that a difference between the maximum
mass flow rate and the minimum mass flow rate in the flow
channel is merely 0.7% when comparing the turning-portions
design in FIG. 3 to FIG. 1. Therefore, it is obvious that the
mass flow rate in each flow channel of FIG. 3 is almost the
same, so as to reach a goal of uniform gas flow distribution.

[0037] Furthermore, please refer to FIG. 4 and FIG. 5,
which show a planar solid oxide fuel cell stack in accordance
with one embodiment of the present invention, wherein FIG.
4 shows a decomposing view of the planar solid oxide fuel
cell stack while FIG. 5 shows a composing view of the planar
solid oxide fuel cell stack. As shown in FIG. 4 and FIG. 5, the
planar solid oxide fuel cell stack 100 of the present invention
comprises an interconnect 1, two solid oxide fuel cell (SOFC)
2 2" atopcap 3, abottom base 4, at least two isolating parts
5 and a sealing spacer 6. The interconnect 1 is disposed there
in between two solid oxide fuel cell (SOFC) 2 v 2' and is for
collecting their current generated. The detailed description of
the interconnect 1 is fully explained as above, and thus is not
repeated again here. As shown in FIG. 4 and FIG. 5, the top
cap 3 is configured above the two solid oxide fuel cell (SOFC)
2 ~ 2" and the interconnect 1, while the bottom base 4 is
configured below the two solid oxide fuel cell (SOFC) 2~ 2/
and the interconnect 1 and assembles the planar solid oxide
fuel cell stack 100 in accordance with the top cap 3. Further-
more, on the two solid oxide fuel cell (SOFC) 2 ~ 2', the
interconnect 1, the top cap 3 and the bottom base 4 are at least
four holes 401 such that the above components can be
assembled together through a plurality of fixing elements
disposed into those holes 401. According to one embodiment
of the present invention, the plurality of fixing elements, for
example, can be a pair of screw 501 and nut 502.

[0038] According to assembly of the present invention, the
material of the isolating parts § can be mica so as to prevent
the cell stack from being short. The isolating part 5 can be
selectively disposed between the fixing element and the top
cap 3, and/or the fixing element and the bottom base 4. It is
shown in FIG. 4 that, the isolating part 5 of the present
invention is disposed both between the screw 501 and the top
cap 3, and between the nut 502 and the bottom base 4. There-
fore, when assembly, the planar solid oxide fuel cell stack 100
of the present invention from top to bottom, comprises: at
least four screws 501, the isolating part 5, the top cap 3, the
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cathode side of the interconnect 1, the solid oxide fuel cell
(SOFC) 2, the sealing spacer 6, and the anode side of the
interconnect 1. A plurality of previously said interconnect 1,
the solid oxide fuel cell (SOFC) 2', the sealing spacer 6 and
the anode side of the interconnect 1 can be optionally dis-
posed again. Finally, at the bottom are the bottom base 4, the
isolating part 5 and the nut 502. According to one embodi-
ment of the present invention, a thickness of the sealing
spacer 6 can be designed to be the same as the solid oxide fuel
cell. Furthermore, when connecting the interconnect to the
SOFC, additional sealing gel or other material that can be
used under high operating temperature may also be applied to
its connecting edge so as to avoid the first and/or the second
gas from leaking out of the cell stack.

[0039] Afterwards, after one planar solid oxide fuel cell
stack 100 is assembled, then a plurality of planar solid oxide
fuel cell stacks 100 can be further connected in a vertical
and/or horizontal direction to expand its dimension. FIG. 6
shows a schematic view of connecting a plurality of planar
solid oxide fuel cell stacks in accordance with one embodi-
ment of the present invention. As shown in FIG. 6, the planar
solid oxide fuel cell stack and its interconnect thereof are
designed into hexagonal shape so that the first gas inlet 201,
the two first gas outlets 202a » 202, the second gas inlet 203
and the two second gas outlets 204a » 2045 are respectively
disposed on each corner of the stack module. As such, when
the planar solid oxide fuel cell stack 100 expands in the
horizontal direction, every three fuel cell stack will share a
same pipeline and comprise two gas inlets and one gas outlet.
By designing the planar solid oxide fuel cell stack and its
interconnect into hexagonal shape, the first gas and the sec-
ond gas flow distribution of the present invention have
become much more uniform. Moreover, when more than one
planar solid oxide fuel cell stack is connected, their produc-
tion cost, system complexity and material used can also be
dramatically saved. Similarly, additional sealing gel or other
material that can be used under high operating temperature
may also be applied to its connecting edge when connecting
more than one planar solid oxide fuel cell stack in order to
avoid the first and/or the second gas from leaking out of the
cell stack. Apart from that, at least one pair of fixing elements
may also be disposed to the bottom base of each or every gas
pipeline and the dimension of the bottom base can be
arranged based on the numbers of fuel cell stacks in connec-
tion to maintain the uniformity of the cell module.

[0040] Inanother aspect, when considering a less demand-
ing solid oxide fuel cell stack which does not need to generate
high output voltage, then the planar solid oxide fuel cell stack
and its interconnect thereof of the present invention can be
designed into quadrangle shape as shown in FIG. 7 and FIG.
8. FIG. 7 shows a schematic view of an anode side of the
quadrangle interconnect 1' according to another embodiment
of the present invention. The flow channel pattern in F1G. 7 is
similar to FIG. 1, which comprises one first gas inlet 201" and
two first gas outlets 202a" 2025'. Also, aplurality ofribs 301'
are arranged on the anode side so that several flow channels
are formed between each two adjacent ribs 301'. FIG. 8 shows
a schematic view of a cathode side of the quadrangle inter-
connect 1' according to this embodiment of the present inven-
tion. The flow channel pattern in FIG. 8 is similar to FIG. 2,
which comprises one second gas inlet 203' and two second
gas outlets 204a'~> 204%". The conductive aperture material or
metal net 305' may also be disposed when connecting the
interconnect 1' to a fuel cell, such that the second gas (oxygen
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or air) can easily diffuse into the cathode side when it flows
into the interconnect 1' of the present invention.

[0041] Furthermore, please refer to FIG. 9 and FIG. 10,
which show a quadrangle planar solid oxide fuel cell stack in
accordance with another embodiment of the present inven-
tion, wherein FIG. 9 shows a decomposing front view of the
quadrangle planar solid oxide fuel cell stack while FIG. 10
shows a decomposing back view of the quadrangle planar
solid oxide fuel cell stack. As shown in FIG. 9 and FI1G. 10, the
quadrangle planar solid oxide fuel cell stack 100" of the
present invention from top to bottom, comprises: at least four
screws 501, the isolating part 5', the top cap 3', the cathode
side of the interconnect 1', the solid oxide fuel cell (SOFC) 2,
the sealing spacer 6', and the anode side of the interconnect 1'.
A plurality of previously said interconnect 1', the solid oxide
fuel cell (SOFC) 2', the sealing spacer 6' and the anode side of
the interconnect 1' can be optionally disposed again. Finally,
at the bottom are the bottom base 4', the isolating part 5' and
the nut 502'. The only difference between this embodiment
shown in FIG. 7~8 and the embodiment shown in FIG. 4 is
that the shape of the fuel cell module in FIG. 7~8 is quad-
rangle. As a result, the detailed description about the structure
of the quadrangle fuel cell module is quite the same and will
not be repeated again hereinafter. Below, the first and second
gas flow of the present invention will be explained.

[0042]  As referring to FIG. 9 and FIG. 10, in real applica-
tion, the top cap 3 of the present invention is connecting to a
first gas inlet tube 901, a second gas inlet tube 902, two first
gas outlet tubes 903a » 9035, and two second gas outlet tubes
904a » 904b. As such, the first gas is led into the interconnect
through the first gas inlet tube 901 and the second gas is led
into the interconnect through the second gas inlet tube 902,
wherein the first gas for example, is hydrogen or natural gas
and the second gas for example is oxygen or air. Since the first
gas inlet tube 901 is in connection with the first gas inlet 201",
the two first gas outlets 202a'> 202%' and the two first gas
outlet tubes 903a > 9035 of the interconnect 1', the first gas
can accordingly pass through an anode side of the intercon-
nect 1 via the above mentioned inlets and outlets, and finally
flow out of the planar solid oxide fuel cell stack 100" through
the first gas outlet tubes 903a » 9035.

[0043] Similarly, the second gas inlet tube 902 is in con-
nection with the second gas inlet 203", the two second gas
outlets 204a" 204%' and the two second gas outlet tubes 904a
v 904b of the interconnect 1'. Therefore, the second gas can
accordingly pass through a cathode side of the interconnect 1'
via the above mentioned inlets and outlets, and finally flow
out of the planar solid oxide fuel cell stack 100' through the
second gas outlet tubes 904a » 9045. It shall be noticed that in
this embodiment, a plurality of concaves 905 are disposed in
the bottom base 4' and the positions they are disposed are each
corresponding to the previously mentioned first gas inlet tube
901, second gas inlet tube 902, first gas outlet tubes 9034
» 9035, and second gas outlet tubes 904a » 9045. Therefore,
the bottom base 4' forms a non-penetrating bottom design. By
employing the non-penetrating bottom design, the prior prob-
lems that the mass flow rate in the bottom of the cell module
was always low is successfully solved. In another words, the
vertical gas flow of the fuel cell module is uniform when the
concaves 905 are applied in the bottom base of the present
invention. Nevertheless, this embodiment described is only
for demonstrating the technical contents and characteristics
of the present invention and to enable the persons skilled in
the art to understand, make, and use the present invention.
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However, it is not intended to limit the scope of the present
invention. Therefore, any equivalent modification or varia-
tion such as applying the non-penetrating bottom design to
any shape of the fuel cell stack (hexagonal, quadrangle or the
like) according to the spirit of the present invention is to be
also included within the scope of the present invention.
[0044] As aresult, to sum up, a novel planar solid oxide fuel
cell stack and its interconnect thereof have been provided in
the present invention to provide a uniform gas flow distribu-
tion. The interconnect itself comprises a first and second side,
which are respectively an anode side and a cathode side of the
interconnect. On the anode side are a plurality of ribs which
accordingly form flow channels for the first gas to flow
through. The first gas is led into the anode side through a first
gas inlet and out of the interconnect through two first gas
outlets. On the cathode side are conductive aperture material
or metal net 305 disposed between the interconnect and the
fuel cell such that the second gas (oxygen or air) can easily
diffuse to the cathode side and thus increase the reactive area
of the fuel cell module and its powering efficiency as well.
[0045] Moreover, in another aspect, when considering a
less demanding solid oxide fuel cell stack, the planar solid
oxide fuel cell stack and its interconnect thereof of the present
invention may be designed into quadrangle shape. As a result,
the production cost, production complexity and material used
in the cell module can be greatly saved, thereby accordingly
increase the potential of the module in recent markets and
recent researches too.

[0046] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
present invention without departing from the scope or spiritof
the invention. In view of the foregoing, it is intended that the
present invention cover modifications and variations of this
invention provided they fall within the scope of the invention
and its equivalent.

That is claimed is:

1. An interconnect disposed between two solid oxide fuel
cells for collecting current generated, comprising:

an interconnect body;

a first flowing area, disposed on a first side of said inter-
connect body, wherein on one end of said first flowing
area is a first gas inlet and on the other end of said first
flowing area are two first gas outlets which connect with
said first gas inlet; and

a second flowing area, disposed on a second side of said
interconnect body, wherein on one end of said second
flowing area is a second gas inlet and on the other end of
said second flowing area are two second gas outlets
which connect with said second gas inlet, said second
gas inlet is disposed between said two first gas outlets,
and said first gas inlet is disposed between said two
second gas outlets.

2. The interconnect of claim 1, further comprising:

a plurality of ribs disposed on said first flowing area; and

a plurality of flow channels formed between each two
adjacent said ribs such that a first gas flows in said flow
channels.

3. The interconnect of claim 1, further comprising a con-
ductive aperture material or metal net disposed on said second
flowing area.

4. The interconnect of claim 1, further comprising a first
gas which flows into said first flowing area through said first
gas inlet and said first gas is hydrogen or natural gas.
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5. The interconnect of claim 4, further comprising a second
gas which flows into said second flowing area through said
second gas inlet and said second gas is oxygen or air.

6. The interconnect of claim 1, wherein said interconnect
body is designed into hexagonal or quadrangle shape.

7. The interconnect of claim 2, further comprising at least
two turning portions which are disposed between said flow
channels on edge of said interconnect body and said first gas
inlet on said first flowing area.

8. A planar solid oxide fuel cell stack, comprising:

two solid oxide fuel cells;

an interconnect disposed between said solid oxide fuel

cells for collecting current generated, said interconnect

comprising;

an interconnect body;

a first flowing area, disposed on a first side of said inter-
connect body, wherein on one end of said first flowing
area is a first gas inlet and on the other end of said first
flowing area are two first gas outlets which connect
with said first gas inlet; and

asecond flowing area, disposed on a second side of said
interconnect body, wherein on one end of said second
flowing area is a second gas inlet and on the other end
of said second flowing area are two second gas outlets
which connect with said second gas inlet, said second
gas inlet is disposed between said two first gas outlets,
and said first gas inlet is disposed between said two
second gas outlets;

atop cap disposed above said solid oxide fuel cells and said

interconnect; and

a bottom base disposed below said solid oxide fuel cells

and said interconnect, wherein said bottom base

assembles said planar solid oxide fuel cell stack in accor-
dance with said top cap.

9. The planar solid oxide fuel cell stack of claim 8, further
comprising at least four holes disposed on said solid oxide
fuel cells, said interconnect, said top cap and said bottom base
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such that said solid oxide fuel cells, said interconnect, said top
cap and said bottom base are assembled together through a
plurality of fixing elements disposed into said holes.

10. The planar solid oxide fuel cell stack of claim 9, further
comprising at least two isolating parts which are disposed
between said fixing elements and said top cap or between said
fixing elements and said bottom base.

11. The planar solid oxide fuel cell stack of claim 10,
wherein said isolating parts are made of mica.

12. The planar solid oxide fuel cell stack of claim 10,
further comprising at least one sealing spacer disposed
between said solid oxide fuel cells and said interconnect.

13. The planar solid oxide fuel cell stack of claim 8,
wherein said top cap is further connecting to a first gas inlet
tube and two first gas outlet tubes, said first gas inlet tube is in
connection with said first gas inlet, said first gas outlets and
said first gas outlet tubes, such that a first gas can accordingly
flow out of said planar solid oxide fuel cell stack through said
first gas inlet tube, said first gas inlet, said first gas outlets and
said first gas outlet tubes.

14. The planar solid oxide fuel cell stack of claim 13,
wherein said first gas is hydrogen or natural gas.

15. The planar solid oxide fuel cell stack of claim 14,
wherein said top cap is further connecting to a second gas
inlet tube and two second gas outlet tubes, said second gas
inlet tube is in connection with said second gas inlet, said
second gas outlets and said second gas outlet tubes, such that
a second gas can accordingly flow out of said planar solid
oxide fuel cell stack through said second gas inlet tube, said
second gas inlet, said second gas outlets and said second gas
outlet tubes.

16. The planar solid oxide fuel cell stack of claim 15,
wherein said second gas is oxygen or air.
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