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(57) Abstract: The invention relates to a method for treating hydrogen-containing and oxygen-containing residual gases of fuel cells 
O (1), wherein the residual gases are fed to a gas circuit (5), and a residual gas mixture resulting therefrom is circulated in the gas circuit 

(5) by means of a device (8) for converting hydrogen and oxygen to water. In order to reduce the amount of hydrogen and oxygen in 
CAthe residual gas mixture, at least part of the residual gas mixture is discharged from the gas circuit (5), according to the invention.  

(57) Zusammenfassung: Bei einem Verfahren zur Behandlung wasserstoffhaltiger und sauerstoffhaltiger Restgase von Brennstoffzel-
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Ver6ffentlicht: 
- mit internationalem Recherchenbericht (Artikel 21 Absatz 

3) 

len (1), wobei die Restgase einem Gaskreislauf (5) zugefiihrt und ein hierdurch entstehendes Restgasgemisch in dem Gaskreislauf (5) 
durch eine Einrichtung (8) zur Umsetzung von Wasserstoff und Sauerstoff in Wasser zirkuliert wird, um die Menge an Wasserstoff 
und Sauerstoff in dem Restgasgemisch zu reduzieren, wird erfindungsgemuB zumindest ein Teil des Restgasgemisches aus dem Gas
kreislauf (5) abgefiihrt.
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Description 

Process for treating hydrogen-containing and oxygen-containing 

residual gases from fuel cells and residual gas treatment sys

tem 

The invention relates to a process for treating hydrogen-con

taining and oxygen-containing residual gases from fuel cells 

according to the preamble to patent claim 1, and also to a re

sidual gas treatment system according to the preamble to pa

tent claim 11. Such a process and such a system are known, for 

example, from US 3 664 873 A.  

In a fuel cell, energy and heat are produced typically through 

the combination of hydrogen and oxygen in an electrochemical 

reaction to produce water as the sole byproduct. For this pur

pose, the hydrogen is led into an anode gas space and the oxy

gen is led into a cathode gas space of the fuel cell. The hy

drogen can be fed to the anode gas space either as pure hydro

gen or as a hydrogen-containing fuel gas. The oxygen can be 

fed to the cathode gas space as pure oxygen or else for exam

ple in the form of air.  

A single fuel cell alone delivers an operating voltage of less 

than one volt. Accordingly, it is customary to stack a multi

plicity of fuel cells on top of one another and to combine 

them into a fuel cell block. Such a block is also referred to 

as a stack in the specialist literature. By connecting the 

fuel cells in the fuel cell block in series, the operating 

voltage of a fuel cell system can be a few hundreds of volts.  

However, even hydrogen and oxygen of technical grade purity 

still contain constituents (e.g. contents of inert gas) which 

do not participate in the reaction. These constituents have to
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be discharged from the fuel cell as residual gases. However, 

the residual gases can also still contain fractions of the re

spective reaction gas. While an oxygen content can generally 

be mixed with the ambient air without problems, a hydrogen 

content involves an inherent risk of fire.  

Accordingly, in known fuel cell systems the hydrogen-contain

ing residual gas is conveyed via a pipeline to a safe area and 

released to the ambient air there. If the fuel cell system is 

installed in an installation space, the safe area is for exam

ple an area above the head height of operating personnel of 

the fuel cell system. However, there is always a combustible 

gas mixture present in the vicinity of the residual gas out

let, from which ignition sources must be kept safely away.  

It is known from DE 10 2006 026 539 Al to mix the hydrogen

containing residual gas with an oxygen-containing residual gas 

in a mixing device in the form of a sintered body and to in

troduce the resulting gas mixture into the ambient air of the 

fuel cell system.  

DE 10 2005 035 743 B4 discloses feeding the residual gases to 

a catalytic reactor and converting them there to water. This 

can avoid the amount of hydrogen-containing and oxygen-con

taining residual gas.  

The discharging of residual gases proves to be more problem

atic in fuel cell systems situated in an installation space 

which is closed off from outside air.  

US 3 664 873 A has already disclosed a fuel cell system having 

a fuel cell module arranged in a housing and in which oxygen

containing and hydrogen-containing residual gas of the fuel 

cell module is released into the atmosphere of the space be

tween the housing and the fuel cell module. To avoid ignitable
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The discharging of residual gases proves to be more 

problematic in fuel cell systems situated in an installation 

space which is closed off from outside air.  

US 3 664 873 A has already disclosed a fuel cell system having 

a fuel cell module arranged in a housing and in which oxygen

containing and hydrogen-containing residual gas of the fuel 

cell module is released into the atmosphere of the space 

between the housing and the fuel cell module. To avoid 

ignitable mixtures in the atmosphere, the atmosphere is 

circulated by a fan through a catalytic reactor in which the 

hydrogen is reacted with the oxygen to give water or water 

vapor, with the evolution of heat. However, complex measures 

are required for the conveyance of the gas stream during the 

circulation through the housing interior to the reactor. For 

instance, in the known case, the interior is specially 

designed for such a circulation. In addition, the operation of 

such a system is possible only until all oxygen in the 

atmosphere has been consumed and the original oxygen volume 

has been replaced by product water. The operating time of the 

fuel cell system is therefore limited, which usually makes the 

use of such a system impossible in practice.  

It is an object of the present invention to substantially 

overcome or at least ameliorate one or more of the above 

disadvantages.  

Aspects of the present disclosure provide a process for 

treating hydrogen-containing and oxygen-containing residual 

gases from fuel cells and also a residual gas treatment 

system, the use of these making it possible to prolong the 

operating time of a fuel cell system.
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The invention is based on the consideration that, as a result 

of the circulation of the residual gas mixture through the de

vice for converting hydrogen and oxygen into water, the hydro

gen content and the oxygen content and hence the amount of re

sidual gas mixture can be reduced to the extent that the risk 

of an ignition can be avoided and at least a portion of the 

residual gas mixture can be safely discharged from the gas 

circuit.  

The gas circuit is then ready again to receive "fresh" resid

ual gas from the fuel cells. Overall, as a result of these 

measures, the capacity to receive and to treat residual gases 

from the fuel cells and hence the operating time of the fuel 

cells can be increased.  

In the case of fuel cells which are situated in an installa

tion space which is closed off from outside air, the dis

charged portion of the residual gas mixture is preferably fed 

to a gas reservoir. In the case of fuel cells which are situ

ated in an installation space with ambient air, the discharged 

portion of the residual gas mixture is preferably introduced 

into the ambient air.  

The device for converting hydrogen and oxygen into water is 

preferably a catalytic recombiner (e.g. a platinum-aluminum 

oxide recombiner). However, a catalytic reactor can also be 

used.  

According to an advantageous configuration of the process, the 

portion of the residual gas mixture is discharged from the gas 

circuit when a predefined or predefinable pressure of the re

sidual gas mixture in the gas circuit is exceeded, preferably 

in addition when there is also no longer any conversion of ox

ygen and hydrogen taking place. The content of hydrogen and/or 

oxygen has then reached a minimum, or has fully reacted.
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In the case of a feed of the residual gas mixture to a gas 

reservoir, according to a further advantageous configuration 

the discharged portion of the residual gas mixture is selec

tively fed to one of at least two gas reservoirs. For safety 

reasons, a slightly oxygen-enriched residual gas mixture is 

aimed for in principle. However, if, for example, there is 

also the possibility of a slightly hydrogen-enriched residual 

gas mixture, these two different residual gas mixtures are ad

vantageously each fed to different gas reservoirs and stored 

therein in order to further increase safety.  

Preferably in this case a discharged residual gas mixture with 

an excess of oxygen is fed to a first gas reservoir and a dis

charged residual gas mixture with an excess of hydrogen is fed 

to a separate second gas reservoir. Depending on the degree of 

enrichment of the residual gas mixture in oxygen and/or hydro

gen, it is also possible for more than two separate gas reser

voirs to be used.  

The portion of the residual gas mixture can also be discharged 

from the gas circuit depending on a predefined or predefinable 

gas composition. For example, this can be done in a controlled 

manner such that the discharged residual gas mixture has a gas 

composition like air. This air can then be utilized further 

(e.g. as breathable air), in particular in outside-air-inde

pendent applications.  

According to a further advantageous configuration, alterna

tively or in addition, the oxygen content and/or the hydrogen 

content in the residual gas mixture in the gas circuit is de

tected and the feeding of residual gases into the gas circuit 

and/or the discharging of residual gas mixture from the gas 

circuit is/are effected depending on the detected oxygen con

tent and/or hydrogen content.
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For reasons of safety, the residual gas mixture is preferably 

discharged when there is an excess of oxygen in the residual 

gas mixture.  

The oxygen content and/or hydrogen content or the evolution 

over time thereof can for example provide information on 

whether a conversion of oxygen and hydrogen to water is still 

taking place or whether this process has already ended. Thus, 

for example, residual gas mixture can be discharged from the 

gas circuit in a controlled manner when the oxygen content as

sumes a constant value, because a reaction with hydrogen to 

give water is no longer taking place.  

Alternatively or in addition, a temperature of the device for 

converting hydrogen and oxygen into water can be detected and 

the feeding of residual gases into the gas circuit and/or the 

discharging of residual gas mixture from the gas circuit can 

be effected depending on the detected temperature. The temper

ature and/or the evolution over time thereof can also provide 

information on whether a conversion of oxygen and hydrogen to 

water is still taking place or whether this process has al

ready ended. Thus, for example, residual gas mixture can here 

also be discharged from the gas circuit in a controlled manner 

when the temperature, starting from a normal value in the case 

of which hydrogen and oxygen are being converted into water, 

has fallen to a lower value because hydrogen and oxygen are no 

longer being converted into water.  

The residual gases here comprise at least the reaction gases 

of the fuel cells, and preferably also comprise purge gases of 

the fuel cells and/or start-up and shutdown gases of the fuel 

cells and/or blow-up gases or boil-off gases from liquefied 

gas reservoirs, in particular all of the gases used for the
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operation of the fuel cells. Further additional gas disposal 

or gas treatment systems are therefore no longer necessary.  

According to a further advantageous configuration, the opera

tion of the fuel cells and the treatment of the residual gases 

are controlled and/or regulated in a manner adapted to one an

other such that the residual gas mixture discharged from the 

gas circuit has a predefined or predefinable gas composition, 

in particular has the gas composition of air.  

A residual gas treatment system according to the invention for 

hydrogen-containing and oxygen-containing residual gases from 

fuel cells comprises 

- a gas circuit for a circulation mode of a mixture of the 

two residual gases, and 

- a device for converting hydrogen and oxygen into water, 

the device being arranged in the gas circuit in order to 

reduce the amount of hydrogen and oxygen in the residual 

gas mixture, 

wherein at least a portion of the residual gas mixture is dis

chargeable from the gas circuit.  

According to an advantageous configuration, the discharged 

portion of the residual gas mixture can be fed to a gas reser

voir or can be introduced into ambient air.  

The system advantageously for this purpose includes a branch 

arranged in the gas circuit and a valve for controlling a dis

charging of residual gas mixture from the gas circuit via the 

branch.  

The system advantageously comprises a pressure sensor which is 

arranged in the gas circuit and detects a pressure of the re

sidual gas mixture in the gas circuit, and a control device 

which is configured so that it controls the discharging of the
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portion of the residual gas mixture from the gas circuit de

pending on the detected pressure of the residual gas mixture 

in the gas circuit, preferably discharges the portion of the 

residual gas mixture from the gas circuit when a predefined or 

predefinable pressure of the residual gas mixture in the gas 

circuit is exceeded.  

According to a further advantageous configuration, the system 

comprises at least two gas reservoirs, wherein the residual 

gas mixture can be selectively fed to one of the gas reser

voirs, preferably a first of the gas reservoirs being a gas 

reservoir for a residual gas mixture with an excess of oxygen 

and a second of the gas reservoirs being a gas reservoir for a 

residual gas mixture with an excess of hydrogen.  

The system can further comprise: 

- a device for detecting the gas composition of the residual 

gas mixture in the gas circuit, and 

- a control device which is configured to control the dis

charging of the residual gas mixture from the gas circuit 

depending on a predefined or predefinable gas composition.  

Alternatively or in addition, the system can also comprise: 

- a device for detecting the oxygen content and/or the hy

drogen content of the residual gas mixture in the gas cir

cuit, and 

- a control device which is configured to control the feed

ing of residual gases into the gas circuit and/or the dis

charging of residual gas mixture from the gas circuit de

pending on the detected oxygen content and/or hydrogen 

content.  

The system can furthermore comprise: 

- a device for detecting a temperature of the device for 

converting hydrogen and oxygen into water and
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- a control device which is configured to control the feed

ing of residual gases into the gas circuit and/or the dis

charging of residual gas mixture from the gas circuit de

pending on the detected temperature.  

The residual gases here comprise at least the reaction gases 

of the fuel cells, and preferably also comprise purge gases of 

the fuel cells and/or start-up and shutdown gases of the fuel 

cells and/or blow-up gases or boil-off gases from liquefied 

gas reservoirs, in particular all of the gases used for the 

operation of the fuel cells. Further additional gas disposal 

or gas treatment systems are therefore no longer necessary.  

The system can additionally include a control device which is 

configured to control and/or regulate the operation of the 

fuel cells and the treatment of the residual gases in a manner 

adapted to one another such that the portion of residual gas 

mixture discharged from the gas circuit has a predefined or 

predefinable gas composition, in particular has the gas compo

sition of air.  

The aforementioned control devices can also be combined in a 

single control apparatus.  

The advantages stated for the process according to the inven

tion and its advantageous configurations apply correspondingly 

to the system according to the invention and its advantageous 

configurations.  

The invention and further advantageous configurations of the 

invention according to features of the subclaims are elucidated 

in more detail hereinbelow with reference to exemplary embodi

ments in the figures. In the figures: 

FIG 1 shows a fuel cell stack with fuel cells,
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FIG 2 shows an exemplary embodiment of a residual gas treat

ment system according to the invention.  

A single fuel cell alone delivers an operating voltage of less 

than one volt. Accordingly, as is shown in FIG 1, it is cus

tomary to stack a multiplicity of fuel cells 1 on top of one 

another and to combine them into a fuel cell block 2. Such a 

block 2 is also referred to as a stack in the specialist lit

erature. By connecting the fuel cells 1 in the fuel cell block 

2 in series, the operating voltage of a fuel cell system can 

be a few hundreds of volts.  

FIG 2 shows a residual gas treatment system 3 according to the 

invention for treating residual gases from fuel cells. 4 here 

denotes a fuel cell module which, in addition to a fuel cell 

block as shown in FIG 1, also comprises further devices (not 

shown in more detail) such as valves, sensors, water separa

tors and distributor structures for the supply and removal of 

operating media to/from the fuel cell block. The fuel cell 

module 4 has a connection H2 for feeding hydrogen, a connec

tion 02 for feeding oxygen, a connection KWE for feeding cool

ing water, a connection KWA for discharging cooling water, a 

connection RGH for discharging hydrogen-containing residual 

gas, a connection RGO for discharging oxygen-containing resid

ual gas, a connection SG for feeding protective gas, a connec

tion SPG for feeding purge gas, and a connection PG for feed

ing compressed gas.  

The purge gas is required for purging the gas spaces of the 

fuel cells 1. The compressed gas is required for pressuriza

tion using what is known as pressure pads in the fuel cell 

block 2.
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The residual gas treatment system 3 comprises a gas circuit 5 

in which, in the direction of flow of a circulating gas, a 

collecting vessel in the form of a vacuum tank 6, a water sep

arator 7, a device 8 for converting hydrogen and oxygen into 

water (here in the form of two parallel-connected recombiners 

9, e.g. platinum-aluminum oxide recombiners), a compressor 10 

and a branch 11 having a 3/2-way valve 12 are connected/ar

ranged one behind the other.  

A line 21 runs from the connection RGO of the fuel cell module 

4 to the vacuum tank 6 and serves for feeding oxygen-contain

ing residual gas from the fuel cell module 4 to the vacuum 

tank 6.  

A line 22 runs from the connection RGH of the fuel cell module 

4 to the vacuum tank 6 and serves for feeding hydrogen-con

taining residual gas from the fuel cell module 4 to the vacuum 

tank 6.  

An oxygen sensor 13 and a hydrogen sensor 14 are arranged in 

the gas circuit 5 between the vacuum tank 6 and the water sep

arator 7. In addition, a temperature sensor 15 is arranged in 

the gas circuit 5 between the device 8 and the compressor 10.  

A pressure sensor 16 connected to the vacuum tank 6 serves to 

detect or to measure the pressure in the vacuum tank 6 and 

hence in the gas circuit 5.  

The residual gas treatment system 3 furthermore comprises a 

product water tank 30 which is connectible via a line 31 and a 

valve 32 arranged therein to the bottom of the vacuum tank 6 

for discharging product water from the vacuum tank 6 into the 

product water tank 30.
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A sensor 33 for detecting the height of the liquid level in 

the vacuum tank 6 is situated in the vacuum tank 6.  

A sensor 34 for detecting the height of the liquid level in the 

vacuum tank 6 is also situated in the product water tank 30.  

When the gas spaces of the fuel cells are evacuated during the 

start-up or shutdown of the fuel cell module 4, residual gases 

have to be discharged from the fuel cells. For this purpose, 

there is a line 41 between a connection V of the fuel cell 

module and the vacuum tank 6. A vacuum pump 42, via which 

these residual gases can be discharged from the fuel cell mod

ule 4 into the vacuum tank 6, is connected into the line 41.  

The product water tank 30 is additionally connected to the 

vacuum tank 6 via a line 43 with a vacuum pump 44 arranged 

therein. The vacuum pump 44 ensures that the pressure in the 

product water tank 30 is lower than the pressure in the vacuum 

tank 6. A line 35 and a line 36 are in addition connected to 

the product water tank 30. The line 35 serves for feeding ni

trogen into the product water tank 30 for discharging product 

water. The product water can then be discharged from the prod

uct water tank 30 via the line 36.  

The water separator 7 serves to remove entrained water from 

the residual gas mixture so that is does not pass into the re

combiners 9.  

The water separator 7 is also connected via a line 46 to the 

product water tank 30 for feeding separated water.  

The branch 11 is connected to a pressure tank 17 via a line 

16. A line 18 for emptying the pressure tank 17 is in turn 

connected to said pressure tank 17.
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Optionally, a second pressure tank 17' can be connected to the 

branch 11, it then being possible via valves 19, 19' to con

trol which of the pressure tanks 17, 17' is connected to the 

branch 11.  

Optionally, a line 45 can also be connected to the vacuum tank 

6 for feeding boil-off gas or blow-up gas from liquid reser

voirs of the operating gases (not illustrated in more detail).  

A control device 50 is connected in wired fashion or wire

lessly to the sensors (e.g. temperature sensor 8, pressure 

sensor 16, oxygen sensor 13, hydrogen sensor 14) and actuators 

of the fuel cell module and of the residual gas treatment sys

tem (e.g. controllable valves such as for example the 3/2-way 

valve 12, compressor 10, vacuum pumps 42, 44) and detects sig

nals or measured values from these and/or controls the operat

ing state thereof.  

During operation of the residual gas treatment system, the 

vacuum tank 6 is fed with an oxygen-containing residual gas of 

the fuel cell module 4 via the line 21 and with a hydrogen

containing residual gas of the fuel cell module via the line 

22, and these residual gases are mixed in the vacuum tank 6.  

In the event of a purge of the gas spaces of the fuel cells 1, 

the purge gases are also fed via these lines 21, 22. In addi

tion, the vacuum tank 6 is fed with start-up and shutdown 

gases of the fuel cell module 4 via the line 41 and optionally 

with the boil-off gas or blow-up gas via the line 45. Prefera

bly, all residual gases arising for the operation of the fuel 

cells are introduced into the vacuum tank 6.  

The residual gas mixture arising in the vacuum tank 6 as a re

sult is circulated/recirculated through the gas circuit 5 and 

hence also through the device 8 by means of the compressor 10.  

Hydrogen present in the residual gas mixture is reacted in the
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device 8 with oxygen present in the residual gas mixture to 

form water which settles in the vacuum tank 6.  

In this way, the hydrogen content and the oxygen content and 

hence the amount of residual gas mixture can be reduced to the 

extent that the risk of ignition is avoided and at least a 

portion of the residual gas mixture can be safely discharged 

from the gas circuit 5.  

The gas circuit 5 is then ready again to receive "fresh" re

sidual gas from the fuel cells. Overall, as a result of these 

measures, the capacity to receive and to treat residual gases 

from the fuel cells 1 and hence the operating time of the fuel 

cells 1 can be increased.  

The control device 50 detects the liquid level in the vacuum 

tank 6 via the sensor 33 and when a predefined liquid height 

in the vacuum tank 6 has been exceeded opens the valve 32, 

causing product water to be discharged into the product water 

tank 30 via the line 31.  

In a corresponding manner, the control device 50 detects the 

liquid level in the product water tank 30 via the sensor 34 

and when a predefined liquid height has been exceeded initi

ates feeding of nitrogen via the line 35, causing product wa

ter to be discharged from the product water tank 30 via the 

line 36.  

When the pressure in the gas circuit 5 detected by the control 

device 50 via the sensor 16 exceeds a predefined value, the 

control device opens the valve 12 to the branch 11, causing at 

least a portion of the residual gas mixture to be discharged 

from the gas circuit 5 into the pressure tank 17. If the in

stallation circumstances permit, the residual gas mixture may 

alternatively also be introduced into the ambient air.
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If two pressure tanks 17, 17' are present, the control device 

50 evaluates the oxygen and hydrogen contents detected via the 

sensors 13, 14 and by controlling the valves 19, 19' feeds a 

residual gas mixture with an excess of oxygen to the pressure 

tank 17 and a residual gas mixture with an excess of hydrogen 

to the pressure tank 17'.  

The control device 50 can also use the oxygen and hydrogen 

contents in the residual gas mixture which are detected via 

the sensors 13, 14 to control the discharging of the residual 

gas mixture from the gas circuit 5 in such a way that this 

discharging is effected depending on a predefined or predefin

able gas composition.  

For example, the control device 50 can measure the oxygen con

tent and/or the hydrogen content of the residual gas mixture 

in the gas circuit via the sensors 13, 14 and control the 

feeding of residual gases into the gas circuit and/or the dis

charging of residual gas mixture from the gas circuit in such 

a way that said feeding/discharging is effected depending on 

the measured oxygen content and/or hydrogen content.  

For reasons of safety, the residual gas mixture is preferably 

discharged when there is an excess of oxygen in the residual 

gas mixture.  

It is possible for example to use the detected oxygen and/or 

hydrogen contents or the profile over time of either or both 

of these to draw conclusions regarding whether oxygen and hy

drogen are still being converted into water or whether this 

process has ended. Residual gas mixture is preferably dis

charged via the branch when both the pressure has exceeded a 

predefined limit value and the conversion of oxygen and hydro

gen into water has ended. For example, residual gas mixture
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can also be discharged from the gas circuit in a controlled 

manner when the oxygen content assumes a constant value, be

cause a reaction with hydrogen to give water is no longer tak

ing place.  

The control device 50 can also measure the temperature of the 

device 8 for converting hydrogen and oxygen into water via the 

sensor 15 and control the feeding of residual gases into the 

gas circuit and/or the discharging of residual gas mixture 

from the gas circuit in such a way that said feeding/discharg

ing is effected depending on the measured temperature. The 

temperature and/or the evolution over time thereof can also 

provide information on whether a conversion of oxygen and hy

drogen to water is still taking place or whether this process 

has already ended. Thus, for example, residual gas mixture can 

here also be discharged from the gas circuit in a controlled 

manner when the temperature, starting from a normal value in 

the case of which hydrogen and oxygen are being converted into 

water, has fallen to a lower value because hydrogen and oxygen 

are no longer being converted into water.  

An operating method for the entire system composed of fuel 

cell module 4 and residual gas treatment system 3 can also be 

realized by means of the control device 50, in which operating 

method the fuel cells generate residual gases which are 

treated as above, and wherein the operation of the fuel cells 

and the treatment of the residual gases are controlled and/or 

regulated in a manner adapted to one another such that the re

sidual gas mixture discharged from the gas circuit 5 has a 

predefined or predefinable gas composition, in particular has 

the gas composition of air. This air can then be used for a 

very wide variety of applications, for example as breathable 

air in outside-air-independent systems such as, for example, 

on board submarines.
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CLAIMS: 

1. A process for treating hydrogen-containing and oxygen

containing residual gases from fuel cells, in which 

the residual gases are fed to a gas circuit and a resulting 

residual gas mixture is circulated in the gas circuit through 

a device for converting hydrogen and oxygen into water in 

order to reduce the amount of hydrogen and oxygen in the 

residual gas mixture, 

wherein at least a portion of the residual gas mixture is 

discharged from the gas circuit and the discharged portion of 

the residual gas mixture is fed to a gas reservoir or 

introduced into ambient air, 

wherein the portion of the residual gas mixture is discharged 

from the gas circuit and fed to the gas reservoir when a 

predefined or predefinable pressure of the residual gas 

mixture in the gas circuit is exceeded.  

2. The process as claimed in claim 1, 

wherein the discharged portion of the residual gas mixture is 

selectively fed to one of at least two gas reservoirs.  

3. The process as claimed in claim 2, 

wherein a discharged residual gas mixture with an excess of 

oxygen is fed to a first gas reservoir and a discharged 

residual gas mixture with an excess of hydrogen is fed to a 

second gas reservoir.  

4. The process as claimed in any one of the preceding claims, 

wherein the portion of the residual gas mixture is discharged 

from the gas circuit depending on a predefined or predefinable 

gas composition.  

5. The process as claimed in any one of the preceding claims, 

wherein the oxygen content and/or the hydrogen content in the 

residual gas mixture in the gas circuit is detected and the 

feeding of residual gases into the gas circuit and/or the
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discharging of residual gas mixture from the gas circuit 

is/are effected depending on the detected oxygen content 

and/or hydrogen content.  

6. The process as claimed in any one of the preceding claims, 

wherein a temperature of the device for converting hydrogen 

and oxygen into water is detected and the feeding of residual 

gases into the gas circuit and/or the discharging of residual 

gas mixture from the gas circuit is/are effected depending on 

the detected temperature.  

7. The process as claimed in any one of the preceding claims, 

wherein the residual gases comprise at least the reaction 

gases of the fuel cells, and preferably also comprise purge 

gases of the fuel cells and/or start-up and shutdown gases of 

the fuel cells and/or blow-up gases or boil-off gases from 

liquefied gas reservoirs, in particular all of the gases used 

for the operation of the fuel cells.  

8. The process as claimed in any one of the preceding claims, 

wherein the operation of the fuel cells and the treatment of 

the residual gases are controlled and/or regulated in a manner 

adapted to one another such that the residual gas mixture 

discharged from the gas circuit has a predefined or 

predefinable gas composition, in particular has the gas 

composition of air.  

9. A residual gas treatment system for hydrogen-containing and 

oxygen-containing residual gases from fuel cells, comprising 

- a gas circuit for a circulation mode of a mixture of the 

two residual gases, 

- a device for converting hydrogen and oxygen into water, 

the device being arranged in the gas circuit in order to 

reduce the amount of hydrogen and oxygen in the residual 

gas mixture,
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wherein at least a portion of the residual gas mixture is 

dischargeable from the gas circuit, wherein the system further 

comprises: 

- a pressure sensor which is arranged in the gas circuit 

and detects a pressure of the residual gas mixture in the gas 

circuit, and 

- a control device which is configured so that it controls 

the discharging of the portion of the residual gas mixture 

from the gas circuit depending on the detected pressure of the 

residual gas mixture in the gas circuit, preferably discharges 

the portion of the residual gas mixture from the gas circuit 

when a predefined or predefinable pressure of the residual gas 

mixture in the gas circuit is exceeded.  

10. The system as claimed in claim 9, 

wherein the discharged portion of the residual gas mixture can 

be fed to a gas reservoir or can be introduced into ambient 

air.  

11. The system as claimed in either claim 9 or 10, 

wherein it includes a branch arranged in the gas circuit and a 

valve for controlling a discharging of residual gas mixture 

from the gas circuit via the branch.  

12. The system as claimed in any one of claims 9 to 11, 

wherein it comprises at least two gas reservoirs, wherein the 

residual gas mixture can be selectively fed to one of the gas 

reservoirs, preferably a first of the gas reservoirs being a 

gas reservoir for a residual gas mixture with an excess of 

oxygen and a second of the gas reservoirs being a gas 

reservoir for a residual gas mixture with an excess of 

hydrogen.  
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