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Fuel cell system

The invention relates to a fuel cell system in accordance with the
preamble of claim 1 and to an apparatus and to a method for fuel cell
systems in accordance with the preamble of claim 7 or with the preamble

of claim 12 respectively.

A typical fuel cell system is known from document EP 1 037 296 Al. In
this fuel cell system, the cells form a cylindrical cell stack at whose
periphery an afterburning is carried out in axially aligned chambers,
with an exhaust gas of around 1,000°C arising. Inlet positions are
located between the afterburning chambers through which preheated
process air (briefly: air) for current-delivering electrochemical reactions is
supplied to the cells. A fuel gas is distributed over the cells via an axial

passage at the center of the stack.

A fuel cell system as a rule includes a stack having planar cells in which
plate-shaped interconnectors, also called bipolar plates, and
electrochemically active disks are alternately arranged. The
electrochemically active disks each contain at least three layers, namely
a positive electrode, an electrolyte, for example a solid electrolyte and a
negative electrode, so that the electrochemically active disks are also
called PEN elements. The interconnectors, on the one hand, connect
contacts between the electrodes of adjacent PEN elements and, on the
other hand, contain passages to supply fuel gas and oxidant for the

electrochemical reaction to the PEN elements.

The above-described planar cell concept allows short connections with
low resistance by the serial connection of electrodes, electrolytes and
bipolar plates in the stack. The resistive losses of the elements connected

in series can thereby be kept low. Temperature-resistant materials are



10

15

20

25

30

DK/EP 2360767 T3

typically used for the bipolar plates which can achieve the required long-
term stability of >40,000 hours. In operation of the cell stack at
temperatures of 600° to 1,000°C, electrically conductive, metallic
materials with at least 15% chromium portion have proved themselves.
These materials are protected against corrosion from the operating gases
by the formation of a compact chromium oxide layer which forms in
accordance with thermodynamics in the air and gas atmospheres in
operation. Since chromium oxide has a sufficient electrical conductivity,
the absolutely necessary electrical current flow through the stack is not

impeded.

It is, however, also known that, in accordance with thermodynamics,
gaseous chromium species can form over a solid chromium oxide layer in
atmospheres which contain oxygen and/or water vapor, for example due

to the following reactions:

Cr203 (s) + 32 O2 (g) «—— 2 CrOs (g) (0

Cr203 (s) + 32 O2 (g) + 2 H20 (g) «—— 2 CrO2(OH)2 (g) (IT)

These chromium species can in turn impair the function of the (positive)
electrode at the oxygen side, also called the cathode, in the long term.
The impairment of the cathode could, however, be reduced by a
protective layer which is applied to the cathode side of the bipolar plate
and which prevents the contact of water vapor with the chromium oxide

layer.

With longer operating times (>1,000 hours), it has, however, been shown
that significant quantities of chromium (total content 5 mg/{) can be
detected in the exhaust gas condensate of the system. Approximately

50% of this total content is present as hexavalent chromium. The
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hexavalent chromium represents a hazard for the environment and
results in complex and/or expensive measures in operation and in the
servicing and waste disposal of the system. The condensate in this case
must be treated with special care to avoid any danger to persons and the
environment. The source for the chromium contamination can be found
in the metallic materials which contain Cr and which are used in the
bipolar plates and also in further parts such as heat exchangers,
afterburners and pipe system. The protective layers against the liberation
of gaseous chromium species tried and tested on the cathode side
admittedly contribute to a reduction in the quantity of the chromium,
but as a rule are not sufficient to prevent the danger arising from the
hexavalent chromium in the exhaust gas and in the exhaust gas

condensate.

A Method is known from DE 199 26 751 C1 in which the chromates

contained in the exhaust gas are settled in a washing solution.

It is the object of the invention to provide a fuel cell system and an
apparatus and a method for fuel cell systems with which the chromium
content in the exhaust gas and in the exhaust gas condensate of the fuel

cell system can be reduced.

This object is satisfied in accordance with the invention by the fuel cell
system defined in claim 1, by the apparatus defined in claim 7 and by

the method defined in claim 12.

The fuel cell system in accordance with the invention contains a cell
stack for the carrying out of electrochemical reactions which is provided
with inlets for an oxidant and/or a carrier gas and for fuel gas and/or
water vapor and with outlets for exhaust gases. The fuel cell system

additionally includes at least one apparatus having a gas-permeable
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structure, such as a porous or honeycomb structure, which contains a
substance which reacts with gaseous chromium species or which is
provided with such a substance, wherein the apparatus is in
communication with at least one of the outlets to direct exhaust gases
through the apparatus and to separate chromium species which are

carried along by the exhaust gases.

The term "exhaust gases" is given a wide interpretation in the following
and includes all gaseous substances which are output by the cell stack
or by other components of the fuel cell system such as an afterburner.
Depending on the respective application, the exhaust gases can contain
reaction products of the electrochemical reaction running in the cell
stack, for example CO2, CO, H20, H2 or O2, or unconverted portions of

the oxidant, carrier gas, fuel gas or supplied water vapors.

The gas-permeable structure of the apparatus is advantageously solid
and can be formed from metal surfaces which are coated with the
substance or can be manufactured from ceramic foam which contains
the substance or which is made from an inert ceramic material which is

coated with the substance.

The substance reacting with gaseous chromium species in particular
includes solid substances which spontaneously react with gaseous
chromium species at reaction temperatures of typically 400°C to 1000°C.
The substance reacting with gaseous chromium species can, for
example, be a carbonate or oxide of one of the elements Mg, Ca, Sr, Ba,
Sc, Y, La as well as lanthanoids or a mixed oxide of at least two of the
elements Mg, Ca, Sr, Ba, Sc, Y, La as well as lanthanoids or an oxide

ceramic with a perovskite structure.
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The apparatus is advantageously made in a closed construction apart
from connectors. The apparatus is typically arranged outside the cell

stack.

In an advantageous embodiment, the fuel cell system additionally
includes an afterburner to combust fuel gas which is contained in the
exhaust gas and which was not converted in the fuel stack, with the

apparatus being able to be arranged after the afterburner.

In a further advantageous embodiment, the outlets for exhaust gases
which contain unconverted fuel gas are connected via a branch and an
additional apparatus to a fuel gas feed of the cell stack to recirculate
water vapor and unconverted fuel gas, wherein the additional apparatus
includes a gas-permeable structure, for example a porous or honeycomb
structure, which contains a substance which reacts with gaseous

chromium species or which is provided with such a substance.

In a further advantageous embodiment, the fuel cell system additionally
includes a heat insulation which surrounds the cell stack and optionally
an afterburner and/or other burner of the fuel cell system, wherein the
single or plural apparatus is/are expediently arranged within the heat

insulation.

The apparatus in accordance with the invention for fuel cell systems
which contain a cell stack for the carrying out of electrochemical
reactions which is provided with inlets for an oxidant and/or a carrier
gas and for fuel gas and/or water vapor and with outlets for exhaust
gases includes a gas-permeable structure, for example a porous or
honeycomb structure, which contains a substance which reacts with
gaseous chromium species, or which is provided with such a substance,

wherein the apparatus can be coupled to at least one of the outlets of the
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cell stack or to an afterburner of the fuel cell system to direct exhaust
gases through the apparatus and to separate chromium species which

are carried along by the exhaust gases.

The gas-permeable structure of the apparatus is advantageously solid
and can be formed from metal surfaces which are, for example, arranged
in honeycomb form and which are coated with the substance or can be
manufactured from ceramic foam which contains the substance or which
is made from an inert ceramic material such as AloO3 which is coated

with the substance.

The gas-permeable structure is advantageously porous and has a pore
distribution of 10 - 20 pores per 2.54cm (pores per inch (ppi)). The
number of pores is set forth on a linear axis in this respect. A
corresponding classification can be found, for example, in the ASTM
standard D 3576-77.

The substance reacting with gaseous chromium species can, for
example, be a carbonate or oxide of one of the elements Mg, Ca, Sr, Ba,
Sc, Y, La as well as lanthanoids or a mixed oxide of at least two of the
elements Mg, Ca, Sr, Ba, Sc, Y, La and lanthanoids or an oxide ceramic
with a perovskite structure. Oxide ceramics having a perovskite
structure have the composition ABOs. The A position in the structure
can be adopted by the elements Mg, Ca, Sr, Ba and Sc, Y, La and
lanthanoids. Around 50 different elements are known for the B position.
The B position is typically occupied, for example, by Ti, Zr, V, Nb, Mn, Fe
or Co. The A or B positions can each also be occupied by two different

elements. Such crystals are called mixed crystals.

The apparatus is advantageously made in a closed construction apart

from connectors. The gas-permeable structure can for this purpose, for
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example, be arranged in a tube or in a leadthrough or opening of the fuel

cell system.

In the method in accordance with the invention for fuel cell systems
which contain a cell stack for the carrying out of electrochemical
reactions which is provided with inlets for an oxidant and/or a carrier
gas and for fuel gas and/or water vapor and with outlets for exhaust
gases, an electrochemical reaction is carried out in the cell stack and
exhaust gas is generated. The method is characterized in that exhaust
gas is directed from the cell stack through an apparatus, in particular
through one of the above-described apparatus, which includes a gas-
permeable structure, for example a porous or honeycomb structure,
which contains a substance which reacts with gaseous chromium
species or which is provided with such a substance, and in that
chromium species are separated in the apparatus which are carried
along by the exhaust gases. The separated chromium species expediently

include hexavalent chromium compounds.

In an advantageous embodiment of the method, the electrochemical
reaction is current-producing, wherein a fuel gas and an oxidant are
supplied to the cell stack and wherein the exhaust gas from the cell

stack is supplied to the apparatus directly or via an afterburner.

In a further advantageous embodiment of the method, the
electrochemical reaction is hydrolysis, wherein water vapor and a carrier

gas as well as current are supplied to the cell stack.

The fuel cell system and the apparatus and the method for fuel cell
systems in accordance with the present invention have the advantage
that the chromium separated from the exhaust gas is present in bound

form in a solid substance which can be disposed of safely.
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The above description of embodiments and embodiment variants only
serves as an example. Further advantageous embodiments can be seen

from the dependent claims and from the drawing.

The invention will be explained in more detail in the following with

reference to the embodiments and to the drawing. There are shown:

Fig. 1 an embodiment of a fuel cell system in accordance with the

present invention;

Fig. 2 a second embodiment of a fuel cell system in accordance

with the present invention,;

Fig. 3 a third embodiment of a fuel cell system in accordance with

the present invention; and

Fig. 4 an embodiment of an apparatus for a fuel cell system in

accordance with the present invention.

Fig. 1 shows an embodiment of a fuel cell system in accordance with the
present invention. The shown fuel cell system 1 contains a cell stack 2
for the carrying out of electrochemical reactions which is provided with
inlets 3a, 3b for an oxidant 5, such as air, for example, and for fuel gas
6, such as a hydrocarbon, and with outlets 4a, 4b for exhaust gases 7a,
7b. The fuel cell system 1 additionally includes at least one apparatus 10
having a gas-permeable structure, such as a porous or honeycomb
structure, which contains a substance which reacts with gaseous
chromium species or which is provided with such a substance, wherein
the apparatus is in communication with at least one of the outlets 4a, 4b
to direct exhaust gases 7, 7a, 7b through the apparatus and to separate

chromium species which are carried along by the exhaust gases.
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In an advantageous embodiment, the fuel cell system 1 additionally
includes an afterburner 11 to combust fuel gas which is contained in the
exhaust gas and which was not converted in the cell stack 2. The
exhaust gases containing fuel gas are expediently supplied from the
outlet 4b and the exhaust gases containing oxidant from the outlet 4a in
operation. The apparatus 10 can be arranged before or, as shown in Fig.
1, after the afterburner 11, wherein in this case both the gaseous
chromium species from the cell stack 2 and optionally further gaseous
chromium species from the afterburner, which are contained in the

exhaust gas 7, are directed through the apparatus 10.

In a further advantageous embodiment, the fuel cell system 1
additionally includes a heat insulation 12 which surrounds the cell stack
2 and optionally an afterburner 11 and/or other burner of the fuel cell
system, wherein the apparatus 10 is advantageously arranged within the

heat insulation.

The cell stack 2 contains so-called high temperature fuel cells in the
embodiment, for example solid oxide fuel cells (SOFC), which are
typically operated at a temperature from 600°C to 1,000°C. The exhaust
gases 7 at the output of the afterburner 11 can reach a temperature of
1,000°C in operation. If a heat insulation 12 is used, the temperature in

the interior 12' of the heat insulation typically amounts to 500°C.

If necessary, one or more heat exchangers 9.1, 9.2 can be provided in the
fuel cell system 1 to utilize the waste heat in the exhaust gas, for
example a heat exchanger 9.1 which is arranged in the interior 12' of the
heat insulation and through which the exhaust gases 7.1 from the
apparatus 10 are directed to heat an oxidant 5, for example, before the

feed to the cell stack 2. The heat exchanger 9.1 can, however, also be
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arranged before the apparatus 10 and can be directly connected to the

afterburner 11.

A second heat exchanger 9.2 can furthermore be provided in the fuel cell
system 1, as shown in Fig. 1, through which the exhaust gases 7.2 are
directed from the first heat exchanger. The second heat exchanger is
advantageously arranged outside the heat insulation and can, for
example, be connected to a heating circuit 16. The exhaust gases 7.3
from the second heat exchanger are now cooled so much that they can
be output to the environment, wherein a condensate tub 13 can be

provided as required to collect condensate from the exhaust gas.

To achieve high efficiencies, the fuel cell system can be operated with
fuel gas return. In this respect, a portion of the exhaust gas of the cell
stack at the anode side which contains unconsumed fuel gas and water
vapor is guided directly into the fuel gas flow to achieve a better
utilization of the calorific value and to use the water present for the
reforming, i.e. treatment, of the supplied fuel gas. Since, however,
gaseous chromium species are also carried along from the anode side of
the bipolar plates in the exhaust gas flow, the catalyst materials of the
reformer are in danger and an impairment of the anodes can occur with

high chromium concentrations in the fuel gas.

Fig. 2 shows a second embodiment of a fuel cell system in accordance
with the present invention with fuel gas return. The fuel cell system 1
shown in Fig. 2 contains a cell stack 2 for the carrying out of
electrochemical reactions which is provided with inlets 3a, 3b for an
oxidant 5, such as air, for example, and for fuel gas 6, such as a
hydrocarbon for example, and with outlets 4a, 4b for exhaust gases 7a,
7b. The fuel cell system 1 additionally includes at least one apparatus

10.1, 10.2 having a gas-permeable structure, such as a porous or
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honeycomb structure, which contains a substance which reacts with
gaseous chromium species or which is provided with such a substance,
wherein the apparatus 10.1, 10.2 is in communication with at least one
of the outlets 4a, 4b to direct exhaust gases 7, 7a, 7b through the
apparatus and to separate chromium species which are carried along by

the exhaust gases.

The second embodiment differs from the first embodiment only in that
an anode gas return is provided. A repetition of the description of
possible embodiment variants and embodiments is therefore omitted in
the following and reference is made with respect to possible embodiment
variants and embodiments to the above description of the first

embodiment.

In the embodiment shown in Fig. 2, the outlets 4b for exhaust gases 7b
which contain unconverted fuel gas, i.e., for the exhaust gases at the
anode side, are connected via a branch and an additional apparatus 10.2
to a fuel gas feed 6! of the cell stack 2 to recirculate water vapor and
unconverted fuel gas. The additional apparatus 10.2 includes a gas-
permeable structure, for example a porous or honeycomb structure,
which contains a substance which reacts with gaseous chromium
species or which is provided with such a substance to direct the exhaust
gases 7b which contain unconverted fuel gas through the apparatus and
to separate chromium species which are carried along by the exhaust
gases 7b. The exhaust gases 7b; treated in this manner are

subsequently supplied to the fuel gas feed 6! together with fresh fuel gas.

Fuel cell systems can also be operated as hydrolysis systems, for
example as high-temperature hydrolysis systems (reverse SOFC). In
hydrolysis operation, the electrochemical cells are charged with a

current. The decomposition of water vapor into H> and O2- takes place on
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the anode side. H> and unconsumed H2O exit the cell at the outlet. The
ions migrate through the solid electrolyte to the cathode side where they
react to form Oz and are conveyed from the cell by a carrier gas. Gaseous
chromium species which, as in the case of normal operation of high
temperature fuel cell systems, result in high concentrations of
hexavalent chromium in the condensate are formed over alloys
containing chromium due to the high water content on the anode side. If
air is used as the carrier gas, the mass flow enriched with Oz also

contains gaseous chromium species.

Fig. 3 shows a third embodiment of a fuel cell system in accordance with
the present invention for hydrolysis operation. The fuel cell system 1
shown in Fig. 3 contains a cell stack 2 for the carrying out of
electrochemical reactions which is provided with inlets 3a, 3b for a
carrier gas 5', such as air, for example, and for water vapor 6' and with
outlets 4a, 4b for exhaust gases 7a, 7b. The exhaust gases 7a, 7b
preferably contain carrier gas + O2 or Ho + water vapor in operation. The
fuel cell system 1 additionally includes at least one apparatus 10.1
having a gas-permeable structure, for example a porous or honeycomb
structure which contains a substance which reacts with gaseous
chromium species or which is provided with such a substance, wherein
the at least one apparatus 10.1 is in communication with the outlet 4b
for exhaust gases 7b containing H> and water vapor to direct the same
through the apparatus and to separate chromium species which are

carried along by the exhaust gases.

The cell stack 2 in the third embodiment can typically be connected via
electrical lines 8a, 8b to an electrical current source 8 to charge the cell

stack with current.
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The fuel cell system 1 can, as required, additionally include a second
apparatus 10.2 having a gas-permeable structure, for example a porous
or honeycomb structure which contains a substance which reacts with
gaseous chromium species or which is provided with such a substance,
wherein the second apparatus 10.2 is in communication with the outlet
4a for exhaust gases containing Os to direct the same through the
apparatus and to separate chromium species which are carried along by

the exhaust gases.

In a further advantageous embodiment, the fuel cell system 1
additionally include a heat insulation 12 which surrounds the cell stack
2, wherein the apparatus 10.1, 10.2 are advantageously arranged in the

interior 12' of the heat insulation.

If required, one or more heat exchangers 9 can be provided in the fuel
cell system 1 to utilize the waste heat in the exhaust gases 7a, 7b, for
example a heat exchanger 9 through which exhaust gases 7b containing
H> and water vapor are directed from the apparatus 10.1 to heat a
carrier gas 5', for example, before the supply to the cell stack 2. From
case to case, a second heat exchanger or evaporator 15 can be provided
in the fuel cell system 1, as shown in Fig. 3, through which the exhaust
gases 7a containing Oz are directed to evaporate and/or to heat water 6'
before the supply to the cell stack 2. The exhaust gases 7a' containing Oz
can subsequently be reused without danger industrially or can be output

to the environment.

In an advantageous embodiment, the fuel cell system additionally
contains, as shown in Fig. 3, a condenser 14 for the exhaust gases 7b
containing Ho and water vapor to separate Ho, labeled with the reference
numeral 7b' in Fig. 3, from the water vapor. The liquid water 7b:' arising

in this process is advantageously supplied to the evaporator 15.
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Fig. 4 shows an embodiment of an apparatus 10 in accordance with the
present invention for fuel cell systems which contain a cell stack for the
carrying out of electrochemical reactions which is provided with inlets for
an oxidant and/or a carrier gas and for fuel gas and/or water vapor and
with outlets for exhaust gases. In the embodiment, the apparatus
includes a gas-permeable structure 10a, for example a porous or
honeycomb structure which contains a substance which reacts with
gaseous chromium species or which is provided with such a substance,
wherein the apparatus can be coupled with at least one of the outlets of
the cell stack or with an afterburner of the fuel cell system to direct
exhaust gases 7 through the apparatus and to separate chromium

species which are carried along by the exhaust gases.

The gas-permeable structure of the apparatus is advantageously solid
and can be formed from metal surfaces which are, for example, arranged
in honeycomb form and which are coated with the substance or can be
manufactured from ceramic foam which contains the substance or which
is made from an inert ceramic material such as AloO3 which was coated
with the substance, for example with the help of vacuum filtration. The
ceramic foam can be manufactured, for example, in accordance with the
so-called replica process. In this process, a PU foam is infiltrated with a
ceramic slurry and the excess ceramic slurry is squeezed out. The
ceramic slurry is subsequently dried and subjected to a heat treatment.
The PU foam burns out during the heat treatment and the ceramic mass
from the ceramic slurry is sintered, wherein a positive image of the PU

foam arises.

The gas-permeable structure is advantageously porous and has a pore
distribution of 10 - 20 pores per 2,54cm (pores per inch [ppi]). The

number of pores is set forth on a linear axis in this respect. A
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corresponding classification can be found, for example, in the ASTM

standard D 3576-77.

In an advantageous embodiment variant, the substance reacting with
gaseous chromium species can, for example, be a carbonate or oxide of
one of the elements Mg, Ca, Sr, Ba, Sc, Y, La as well as lanthanoids or a
mixed oxide of at least two of the elements Mg, Ca, Sr, Ba, Sc, Y, La as
well as lanthanoids or an oxide ceramic with a perovskite structure.
Oxide ceramics having a perovskite structure have the composition
ABOs. The A position in the structure can be adopted by the elements
Mg, Ca, Sr, Ba and Sc, Y, La and lanthanoids. Around 50 different
elements are known for the B position. The B position is typically
occupied, for example, by Ti, Zr, V, Nb, Mn, Fe or Co. The A or B
positions can each also be occupied by two different elements. Such
crystals are called mixed crystals. A typical oxide ceramic with a
perovskite structure is, for example, Lao.eSro.4CoO3 which reacts well

with gaseous chromium species.

The apparatus is advantageously made in a closed construction apart
from connectors. The gas-permeable structure can for this purpose, for
example, be arranged in a tube or in a leadthrough or opening of the fuel
cell system. The installation volume of the gas-permeable structure can
amount, for example, to 50 cm3, 80 cm3 or more in dependence on the

size of the cell stack.

An embodiment of the method for fuel cell systems in accordance with
the invention which contain a cell stack for the carrying out of
electrochemical reactions which is provided with inlets for an oxidant
and/or a carrier gas and for fuel gas and/or water vapor and with
outlets for exhaust gases will be described with reference to Figures 1, 2

and 3 in the following. An electrical reaction is carried out and exhaust
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is gas generated in the cell stack 2 in the method. The method is
characterized in that the exhaust gas 7, 7a, 7b is directed from the cell
stack 2 through an apparatus 10, 10.1, 10.2 which includes a gas-
permeable structure, for example, a porous or honeycomb structure,
which contains a substance which reacts with gaseous chromium
species or which is provided with such a substance, and in that
chromium species are separated in the apparatus which are carried
along by the exhaust gases 7, 7a, 7b. The separation of the chromium
species in the apparatus 10, 10.1, 10.2 typically takes place at a
temperature of 450°C or 500°C or higher. The separated chromium

species expediently include hexavalent chromium compounds.

The exhaust gas 7, 7a, 7b is advantageously directed through one of the

apparatus described in the foregoing sections.

In an advantageous embodiment of the method, the electrochemical
reaction is current-producing, wherein a fuel gas 6 and an oxidant 5 are
supplied to the cell stack 2 and wherein the exhaust gas from the cell
stack 2 is supplied to the apparatus 10, 10.1, 10.2 directly or via an

afterburner 11.

In a further advantageous embodiment of the method, the
electrochemical reaction is hydrolysis, wherein water vapor 6' and a

carrier gas 5' as well as current are supplied to the cell stack 2.

The fuel cell system and the apparatus and the method for fuel cell
systems in accordance with the above description have the advantage
that the chromium content in the condensate can be lowered by more
than 50% with respect to conventional fuel cell systems. It furthermore

appears possible on the basis of extrapolations to reach a service life of
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40,000 h with the above-described apparatus so that no additional

servicing is required for the apparatus.
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PATENTKRAYV

1. Breendselscellesystem (1) med en cellestak (2) til gennemforelse af
elektrokemiske reaktioner, der er forsynet med indgange (3a, 3b) til en
oxidant (5) og/eller en beerergas (5’) og til breendgas (6) og/eller vanddamp
(6) og med udgange (4a, 4b) til udstedningsgasser (7a, 7b), hvor
braendselscellesystemet (1) omfatter mindst en indretning (10, 10.1, 10.2),
der star i forbindelse med mindst en af udgangene (4a, 4b) for at lede
udstedningsgasser (7, 7a, 7b) gennem indretningen og udskille chrom-
species, der fores med af udstedningsgasserne

kendetegnet ved, at

indretningen (10, 10.1, 10.2) har en gasgennemtreengelig, pores eller
honeycombformet struktur (10a), der indeholder en substans, der reagerer
med gasformige chromspecies, eller som er forsynet med en sadan

substans.

2. Breendselscellesystem ifglge krav 1, hvor den gasgennemtraengelige
struktur (10a) dannes af metaloverflader, der er coatet med substansen,
eller er fremstillet af keramisk skum, der indeholder substansen, eller som

bestar af et inert keramisk materiale, der er coatet med substansen.

3. Braendselscellesystem ifalge et af kravene 1 eller 2, der yderligere
omfatter en efterbreender (11) til at forbreende breendgas, der er indeholdt
i udstedningsgassen (7b), og som ikke blev omdannet i cellestakken (2},

hvor indretningen (10, 10.1, 10.2) er anbragt efter efterbreenderen.

4. Breendselscellesystem ifelge et af kravene 1 til 3, hvor udgangene (4b)
til udstedningsgasser (7b), der indeholder ikke omdannet braendgas, via
en afgrening og en yderligere indretning (10.2) er forbundet med en
breendgastilfersel i cellestakken (2) for at recirkulere vanddamp og ikke

omdannet breendgas, og hvor den yderligere indretning (10.2) omfatter en
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gasgennemtreengelig struktur (10a), der indeholder en substans, der
reagerer med gasformige chromspecies, eller som er forsynet med en

sadan substans.

5. Breendselscellesystem ifplge et af kravene 1 til 4, hvor indretningen
(10, 10.1, 10.2), bortset fra tilslutninger, er udfort i en lukket konstruk-
tion, og/eller hvor indretningen (10, 10.1, 10.2) er anbragt uden for celle-
stakken (2).

6. Breendselscellesystem ifelge et af kravene 1 til 5, der yderligere om-
fatter en varmeisolering (12), der omslutter cellestakken (2), hvor indret-
ningen eller indretningerne (10, 10.1, 10.2) er anbragt inden for varme-

isoleringen (12).

7. Indretning (10, 10.1, 10.2) til breendselscellesystemer, der indeholder
en cellestak (2) til gennemforelse af elektrokemiske reaktioner, som er
forsynet med indgange (3a, 3b) til en oxidant (5) og/eller en beerergas (5)
og til braendgas (6) og/eller vanddamp (6) og med udgange (4a, 4b) til
udstedningsgasser (7a, 7b), hvor indretningen (10, 10.1, 10.2) kan kobles
med mindst en af udgangene i cellestakken eller en efterbraender (11) i
breendselscellesystemet for at lede udstedningsgasser (7, 7a, 7b) gennem
indretningen og udskille chromspecies, der fores med af udstednings-
gasserne,

kendetegnet ved, at

indretningen (10, 10.1, 10.2) omfatter en gasgennemtraengelig, pores eller
honeycombformet struktur (10a), der indeholder en substans, der reagerer
med gasformige chromspecies, eller som er forsynet med en sadan

substans.

8. Indretning ifelge krav 7, hvor den gasgennemtraengelige struktur

(10a) dannes af metaloverflader, der er coatet med substansen, eller er
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fremstillet af keramisk skum, der indeholder substansen, eller som bestar

af et inert keramisk materiale, der er coatet med substansen.

9. Indretning ifelge et af kravene 7 eller 8, hvor den gasgennemtraenge-
lige struktur (10a) er porgs og har en porefordeling pa 10 — 20 porer pr.

2,54 cm (pores per inch [ppi]).

10. Indretning ifelge et af kravene 7 til 9, hvor substansen er et karbonat
eller et oxid af et af elementerne Mg, Ca, Sr, Ba, Sc, Y, La samt lanthanider
eller et blandingsoxid af mindst to af elementerne Mg, Ca, Sr, Ba, Sc, Y,

La samt lanthanider eller en oxidkeramik med perovskitstruktur.

11. Indretning ifelge et af kravene 7 til 10, hvor indretningen (10, 10.1,

10.2), bortset fra tilslutninger, er udfert i en lukket konstruktion.

12. Fremgangsmade til braendselscellesystemer, der indeholder en celle-
stak (2) til gennemforelse af elektrokemiske reaktioner, som er forsynet
med indgange (3a, 3b) til en oxidant (5) og/eller en beaerergas (5’) og til
breendgas (6) og/eller vanddamp (6) og med udgange (4a, 4b) til
udstedningsgasser (7a, 7b), hvor der i cellestakken gennemferes en
elektrokemisk reaktion og frembringes udstedningsgas, hvor udsted-
ningsgas (7a, 7b) ledes ud af cellestakken (2) med en indretning (10, 10.1,
10.2), i hvilken der udskilles chromspecies, der fores med af udstednings-
gasserne,

kendetegnet ved, at

indretningen (10, 10.1, 10.2) omfatter en gasgennemtraengelig, pores eller
honeycombformet struktur (10a), der indeholder en substans, der reagerer
med gasformige chromspecies, eller som er forsynet med en sadan

substans.
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13. Fremgangsmade ifalge krav 12, hvor de udskilte chromspecies omfat-

ter hexavalente chromforbindelser.

14. Fremgangsmade ifolge et af kravene 12 eller 13, hvor den elektro-
kemiske reaktion er stremfrembringende, og cellestakken (2) tilferes en
braendgas (6) og en oxidant (5), og hvor udstedningsgassen (7a, 7b) fra
cellestakken tilferes indretningen (10, 10.1, 10.2) direkte eller via en efter-

breender (11).

15. Fremgangsmade ifelge et af kravene 12 eller 13, hvor den elektro-
kemiske reaktion er en hydrolyse, og cellestakken (2) tilferes vanddamp

(6’) og en beerergas (5') samt stregm.
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