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(57) Abstract: The invention relates to a method (1) and a device (1) for generating electricity from waste gases (3) containing 
hydrogen sulfide, in particular from the natural gas industry (2). The method according to the invention is characterized in that the 
waste gases (3) containing hydrogen sulfide are conveyed to a power generating facility (4), where said gases are burned, preferably 

j with the introduction of air (5). The energy released during combustion is utilized for generating electricity, at least in part. The 
device according to the invention is characterized by a power generating facility (4), in which waste gases (3) containing hydrogen 
sulfide conveyed thereto are burned, preferably with the introduction of air (5), wherein the energy released during combustion is 
utilized for generating electricity, at least in part.  

(57) Zusammenfassung: 
[Fortsetzung auf'der ndchsten Seite]
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Verbffentlicht: 

- mit internationalem Recherchenbericht (Artikei 21 Ahsatz 
3) 

Die Erfindung betrifft cin Verfahren (1) und cine Vorrichtung (1) zur Erzeugung von Strom aus schwefelwasserstoffhaltigen 
Abgasen (3), insbesondere aus der Erdgasindustrie (2). Das erfindungsgemiae Verfahrenist dadurch gekennzeichnet, dass die 
schwefelwasserstoffhaltigen Abgase (3) eincr Stromerzeugungscinrichtung (4) zugefdhrt und dort, vorzugswcise unter Zufthrung 
von Luft (5), verbrannt werden, wobei die bei der Verbrennung freiwerdende Energie zumindest teilweise zur Stromerzeugung 
eingesetzt wird. Die crfmdungsgemade Vorrichtung ist gckennzcichnet durch eine Stromcrzeugungseinrichtng (4), in der 
zugeflihrte schwefelwasserstoffhaltige Abgase (3), vorzugsweise hunter Zufuhrung von Luft (5), verbrannt wer- den, wobei die bei 
der Verbrennung freiwerdende Energic zumindest teilweise zur Stromcrzeugung cingesetzt wird.
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METHOD AND DEVICE FOR GENERATING ELECTRICITY AND GYPSUM 
FROM WASTE GASES CONTAINING HYDROGEN SULFIDE 

5 Description 

The invention relates to a method and an apparatus for generating cur

rent from hydrogen sulphide-containing exhaust gases, in particular from 

the natural gas and petroleum industry.  

10 

Such a method provides that the hydrogen sulphide-containing exhaust 

gases are delivered to a current generation device and burned there, 

preferably with air being supplied, the energy released during combustion 

being employed at least partially for current generation.  

15 

Such an apparatus is provided with a current generation device, in which 

supplied hydrogen sulphide-containing exhaust gases are burnt, prefera

bly with air being supplied, the energy released during combustion being 

employed at least partially for current generation.  

20 

Exhaust gases, particularly exhaust gases from the natural gas and petro

leum industry, are often simply torched off without further utilization, 

that is to say, when the exhaust gas emerges from a chimney or pipe into 

the environment, it is burnt without its energy being utilized. The corre

25 sponding quantity of carbon dioxide is in this case discharged into the 

environment.  

These exhaust gases contain hydrogen sulphide and therefore present 

problems for energy utilization, but are basically useful.  

30 

DE 199 39 390 D1 discloses a method for the thermal utilization and dis

posal of landfill gas with high to low methane concentrations. US 

2009/0226353 Al discloses a method for treating acid gases in staged 

combustion with inter-stage heat recovery. DE 25 24 861 Al discloses a
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method for eliminating odour-intensive or toxic substances. US 5 798 

087, DE 10 2008 037502 Al, US 2010/162678 Al and US 2010/061906 Al 

as well as "Andrew M Dunster: Flue gas desulphurisation (FGD) gypsum 

in plasterboard manufacture, 30 November 2007" may be mentioned as 

5 further prior art.  

The object on which the present invention is based is to specify a method 

and an apparatus enabling the energy of hydrogen sulphide-containing 

exhaust gases to be utilized.  

10 

This object is achieved in terms of the method by means of the features 

of Claim 1 and in terms of the apparatus by means of the features of 

Claim 9. Advantageous refinements and developments are specified in the 

respectively dependent claims.  

15 

The method according to the invention is characterized in that the com

position of the hydrogen sulphide-containing exhaust gases is measured 

before combustion and compared with a stipulated composition or stipu

lated composition bandwidth. In the event of a deviation from the stipu

20 lated composition or composition bandwidth, an additional fraction of 

natural gas and/or other substances, in particular gases, which is re

quired for correction, is determined and is admixed to the hydrogen sul

phide-containing exhaust gases before combustion.  

25 The advantages of the invention are, in particular, that the hydrogen sul

phide-containing gases no longer escape, unused, but instead their en

ergy is utilized in that they are employed for current generation.  

A further advantage of the invention is that it can be ensured that the 

30 composition of the exhaust gases to be burnt is as optimal as possible for 

the method and, in particular, for the combustion of the exhaust gases 

which is provided in this case.
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Preferably, the combustion temperature of the hydrogen sulphide

containing exhaust gases is at least about 1300*C. The advantage of this 

is that, at such high combustion temperatures, even harmful attendant 

substances, such as carbon monoxide and benzene, burn completely to 

5 form carbon dioxide and water and therefore occur no longer, or at least 

to only a markedly reduced extent, in the combustion exhaust gas.  

There is provision in a development of the invention for the current gen

eration device to comprise a steam generator which is part of the ther

10 modynamic circuit of a steam power process which, in turn, comprises a 

steam turbine following the steam generator and a condenser following 

the steam turbine. The combustion of the hydrogen sulphide-containing 

exhaust gases takes place in the steam generator. The energy released in 

this case is employed at least partially for steam generation. Finally, cur

15 rent generation takes place by means of a generator driven by the steam 

turbine. There may also be provision for the steam to be at least partially 

branched off and delivered for thermal utilization, for example for heating 

or warming purposes. In this case, the method according to the invention 

is a method for generating current and steam from hydrogen sulphide

20 containing exhaust gases, particularly from the natural gas industry.  

Alternatively or additionally, the current generation device may also com

prise a gas turbine and/or a gas engine. Current generation in this case 

takes place by means of a generator driven by the gas turbine and/or by 

25 the gas engine.  

For example, the stipulated composition or stipulated composition band

width of the hydrogen sulphide-containing exhaust gases may provide the 

following fractions as a molar percentage: 

30 hydrogen sulphide: 1% to 10%, in particular 3% to 7%, preferably about 

6%, and/or 

carbon dioxide: 10% to 90%, in particular 60% to 70%, preferably about 

65%, and/or
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nitrogen: 0.0% to 2.0%, in particular 0.2% to 0.6%, preferably about 

0.4%, and/or 

methane: 0.1% to 65%, in particular 12% to 20%, preferably about 16%, 

and/or 

5 ethane: 0.1% to 20%, in particular 2% to 8%, preferably about 5%, 

and/or 

hydrocarbons (C4 to C9): 0.01% to 40%, in particular 4% to 10%, pref

erably about 7%.  

10 There is provision in a development of the invention for the sulphur ox

ide-containing, in particular sulphur dioxide-containing and sulphur triox

ide-containing combustion exhaust gases which occur during the combus

tion of the hydrogen sulphide-containing exhaust gases to be delivered 

for flue gas desulphurization. Since the combustion exhaust gases have a 

15 very high sulphur oxide fraction (in particular, sulphur dioxide and sul

phur trioxide fraction), as compared with customary combustion exhaust 

gases, it may be expedient to provide multi-stage flue gas desulphuriza

tion, preferably multi-stage flue gas desulphurization comprising a solid

bed reactor for sulphur trioxide separation and a lime scrub (wet scrub) 

20 for sulphur dioxide separation.  

For example, with regard to multi-stage flue gas desulphurization, sul

phur trioxide can be separated in a solid-bed reactor in one method 

stage, preferably in a first method stage. In another method stage, sul

25 phur dioxide can be separated in the wet scrub. Limestone, for example 

with a 4/6 mm grain size, can be used in the solid-bed reactor. About 

80% sulphur trioxide can thereby be separated. Limestone powder, for 

example with a grain size of 90% below 0.063 mm, can be used for the 

wet scrub. About 99% sulphur dioxide can thereby be separated.  

30 

By means of multi-stage flue gas desulphurization of this type, for exam

ple, 20 000 to 50 000 mg/m 3 of sulphur dioxide and 600 to 1500 mg/m 3 

of sulphur trioxide can be separated from the combustion exhaust gases.
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A substantial advantage of this multi-stage flue gas desulphurization is 

the separation of sulphur trioxide. Sulphur trioxide would pass, un

changed, through a straightforward wet scrub, that is to say, without the 

solid-bed reactor in one of the method stages, the sulphur trioxide would 

s reach the chimney and form an aerosol mist at the chimney outlet. The 

fraction of sulphur trioxide is very high precisely in the combustion, pro

vided according to the invention, of hydrogen sulphide-containing ex

haust gases, particularly from the natural gas and petroleum industry, 

and multi-stage flue gas desulphurization with a solid-bed reactor for 

io separating sulphur trioxide assumes correspondingly serious importance 

here.  

The gypsum occurring during flue gas desulphurization is delivered to a 

gypsum mill for the production of gypsum products, for example gypsum 

15 plasterboards and/or ready-prepared gypsum mixtures. The method ac

cording to the invention is then a method for generating current and gyp

sum from hydrogen sulphide-containing exhaust gases, particularly from 

the natural gas and petroleum industry.  

20 The abovementioned gypsum mill can satsify its demand for electrical 

energy completely or partially from current generation as a result of the 

combustion of hydrogen sulphide-containing exhaust gases. There may 

also be provision for the gypsum mill to derive its heat demand com

pletely or partially from the combustion gases occurring during the com

25 bustion of the hydrogen sulphide-containing exhaust gases and/or from 

the current generation processes, in particular the thermodynamic circuit 

of the steam power process. If there is provision for deriving the heat 

demand completely or partially from the steam power process, this may 

take place in that steam is branched off and is delivered directly to the 

30 gypsum mill for heating or warming purposes. For example, the steam 

may be employed for warming the drying and/or calcining devices for the 

gypsum mill. If the steam is also utilized thermally, the method according 

to the invention is a method for generating current, gypsum and steam
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from hydrogen sulphide-containing exhaust gases, particularly from the 

natural gas and petroleum industry. A substantial advantage in this case 

is that a discharge of carbon dioxide from the gypsum mill into the envi

ronment can thus be avoided.  

5 

The apparatus according to the invention is characterized in that a meas

uring device for determining the composition of the hydrogen sulphide

containing exhaust gases before combustion is provided, an evaluation 

device for comparing the composition determined with a stipulated com

10 position or with a stipulated composition bandwidth is provided, and a 

control device and a supply device for natural gas and/or other sub

stances, in particular gases, are provided, the control device determining, 

in the event of a deviation, determined by the evaluation device, from 

the stipulated composition or composition bandwidth, an additional frac

15 tion of natural gas and/or other substances, in particular gases, which is 

required for correction and admixing it to the hydrogen sulphide

containing exhaust gases via the supply device before combustion.  

This apparatus is preferably operated by means of the above-described 

20 method according to the invention.  

The advantages of the apparatus according to the invention are in turn, 

in particular, that the hydrogen sulphide-containing gases no longer es

cape, unused, but instead their energy is utilized in that they are em

25 ployed for current generation.  

A further advantage of the apparatus according to the invention is that it 

can be ensured that the composition of the exhaust gases to be burnt is 

as optimal as possible for the apparatus and, in particular, for the com

30 bustion of the exhaust gases which is provided in it.  

Preferably, the combustion temperature of the hydrogen sulphide

containing exhaust gases is at least about 1300 0C, as in the method ac-
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cording to the invention.  

There is provision in a development of the apparatus for the current gen

eration device to comprise a steam generator which is part of the ther

5 modynamic circuit of a steam power process, which, in turn, comprises a 

steam turbine following the steam generator and a condenser following 

the steam turbine. The combustion of the hydrogen sulphide-containing 

exhaust gases takes place in the steam generator, and the energy re

leased is employed at least partially for steam generation. Furthermore, a 

io generator driven by the steam turbine is provided for current generation.  

In the apparatus, there may also be provision for the steam to be at least 

partially branched off and delivered for thermal utilization, for example 

for heating or warming purposes. In this case, the apparatus according to 

the invention is an apparatus for generating current and steam from hy

15 drogen sulphide-containing exhaust gases, particularly from the natural 

gas and petroleum industry.  

Alternatively or additionally, the current generation device may comprise 

a gas turbine and/or a gas engine, a generator driven by the gas turbine 

20 and/or by the gas engine being provided for current generation.  

For example, the stipulated composition or stipulated composition band

width of the hydrogen sulphide-containing exhaust gases may provide the 

following fractions as molar percentages: 

25 hydrogen sulphide: 1% to 10%, in particular 3% to 7%, preferably about 

6%, and/or 

carbon dioxide: 10% to 90%, in particular 60% to 70%, preferably about 

65%, and/or 

nitrogen: 0.0% to 2.0%, in particular 0.2% to 0.6%, preferably about 

30 0.4%, and/or 

methane: 0.1% to 65%, in particular 12% to 20%, preferably about 16%, 

and/or 

ethane: 0.1% to 20%, in particular 2% to 8%, preferably about 5%,
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and/or 

hydrocarbons (C4 to C9): 0.01% to 40%, in particular 4% to 10%, pref

erably about 7%.  

5 There is provision in a development for the apparatus to comprise flue 

gas desulphurization which purifies sulphur oxide-containing, in particular 

sulphur dioxide-containing and sulphur trioxide-containing combustion 

gases occurring during the combustion of the hydrogen sulphide

containing exhaust gases, gypsum being obtained. Since the combustion 

10 exhaust gases have a very high sulphur oxide fraction (in particular, sul

phur dioxide and sulphur trioxide fraction), as compared with customary 

combustion exhaust gases, it may be expedient to provide multi-stage 

flue gas desulphurization, preferably multi-stage flue gas desulphurization 

comprising a solid-bed reactor for sulphur trioxide separation and a lime 

15 scrub for sulphur dioxide separation.  

Reference may be made, for further explanations and advantages regard

ing multi-stage flue gas desulphurization, to the above statements in 

connection with the method according to the invention.  

20 

Further, the apparatus according to the invention may comprise a gypsum 

mill which employs the gypsum occurring during flue gas desulphurization 

for the production of gypsum products, for example in the production of 

gypsum plasterboards and/or ready-prepared gypsum mixtures. The ap

25 paratus according to the invention is then an apparatus for generating 

current and gypsum from hydrogen sulphide-containing exhaust gases, 

particularly from the natural gas and petroleum industry.  

The abovementioned gypsum mill may be set up in such a way that it sat

30 isfies its demand for electrical energy completely or partially from current 

generation as a result of the combustion of hydrogen sulphide-containing 

exhaust gases. The gypsum mill may also be set up in such a way that it 

derives its heat demand completely or partially from the combustion
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gases occurring during the combustion of the hydrogen sulphide

containing exhaust gases and/or from the current generation processes, 

in particular the thermodynamic circuit of the steam power process. If 

there is provision for deriving the heat demand completely or partially 

5 from the steam power process, this may take place in that steam is deliv

ered directly, via a branch-off, to the gypsum mill for heating or warming 

purposes. For example, the steam may be employed for warming the dry

ing and/or calcining devices of the gypsum mill. If the steam is also util

ized thermally, the apparatus according to the invention is an apparatus 

10 for generating current, gypsum and steam from hydrogen sulphide

containing exhaust gases, particularly from the natural gas and petroleum 

industry. A substantial advantage in this case is that a discharge of car

bon dioxide from the gypsum mill into the environment can thereby be 

avoided.  

15 

The invention is also explained in more detail below with regard to further 

features and advantages by means of the description of exemplary embodi

ments and with reference to the accompanying diagrammatic drawings in 

which: 

20 

FIG. 1 shows a first exemplary embodiment of the method according to 

the invention and of the apparatus according to the invention, 

FIG. 2 shows a second exemplary of the method according to the inven

25 tion and of the apparatus according to the invention, and 

FIG. 3 shows a third exemplary embodiment of the method according to 

the invention and of the apparatus according to the invention.  

30 Parts and components corresponding to one another are designated in the 

figures by the same reference symbols.  

FIG. 1 to FIG. 3 show three different exemplary embodiments of the in

vention. The figures illustrate, by means of the respective exemplary em

35 bodiment, both the method 1 according to the invention and the appara-
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tus 1 according to the invention for generating current from hydrogen 

sulphide-containing exhaust gases 3 from the natural gas and petroleum 

industry 2. Of course, the method 1 and apparatus 1 can also be em

ployed for hydrogen sulphide-containing exhaust gases 3 from other 

5 sources.  

In the first exemplary embodiment according to FIG. 1, the incoming hydro

gen sulphide-containing exhaust gases 3 are first delivered to an exhaust

gas mixing device 17, the task of which is to provide an exhaust gas 3, the 

io composition of which corresponds to a stipulated composition or lies within 

a stipulated composition bandwidth. Examples of this stipulated composition 

or composition bandwidth have already been given above in the general de

scription.  

15 The exhaust-gas mixing device 17 comprises a measuring device 12, by 

means of which the composition of the incoming hydrogen sulphide

containing exhaust gases 3 is determined. Further, the exhaust-gas mixing 

device 17 comprises an evaluation device 13 which compares the composi

tion determined with the stipulated composition or with the stipulated com

20 position bandwidth.  

Furthermore, the exhaust-gas mixing device 17 comprises a control device 

14 and a supply device 15 for natural gas and/or other substances, in par

ticular gases. In the event of a deviation, determined by the evaluation de

25 vice 13, from the stipulated composition or composition bandwidth, the con

trol device 14 determines an additional fraction of natural gas and/or other 

substances which is required for correction, and cooperates with the supply 

device 15 in such a way that the determined fraction of natural gas and/or 

other substances which is required for correction is admixed as admixing 

30 gas 16 to the hydrogen sulphide-containing exhaust gas 3 via the supply 

device 15 before combustion.  

Subsequently, the hydrogen sulphide-containing exhaust gases 3, the com-



11 

position of which is corrected where appropriate, are delivered to a current 

generation device 4. The current generation device 4 in the exemplary em

bodiment according to FIG. 1 comprises a thermodynamic circuit 11 of a 

steam power process. For this purpose, the current generation device com

s prises a steam generator 6 to which the exhaust gas 3 is supplied. The hy

drogen sulphide-containing exhaust gases 3 are burnt in the steam genera

tor 6, with air 5 being supplied, preferably at a combustion temperature of 

about 13000C. The energy released is employed in the steam generator 6 at 

least partially for steam generation.  

10 

The current generation device 4 comprises, furthermore, a steam turbine 7 

which follows the steam generator 6. The steam turbine 7 is supplied with 

the steam 10 generated by the steam generator 6. The steam turbine 7, in 

turn, is coupled to a generator 8 which is driven by the steam turbine 7 for 

15 the generation of current 24. The generated current 24 can be fed into a 

public power network 25 and/or be made available for electrical consumers.  

Further, the current generation device 4 comprises a condenser 9 which fol

lows the steam turbine 7, that is to say, after flowing through the steam 

20 turbine 7, the steam 10 is supplied to the condenser 9. This is preferably an 

air-cooled condenser 9.  

After condensation in the condenser 9, the condensed liquid and/or steam 

still present is supplied again to the steam generator 6, and the thermody

25 namic circuit 11 of the steam power process is thereby closed.  

Alternatively, it is also possible to interrupt the thermodynamic circuit 11 

and, on the principle of conventional combined heat and power generation, 

to utilize the thermal energy still contained in the steam after the latter 

30 flows through the steam turbine 7, in other ways, for example for heating 

purposes within the framework of nearby or distant heating devices. In this 

case, water has to be supplied to the thermodynamic circuit 11 of the steam 

power process of the current generation device 4 for compensation upsteam
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of the steam generator 6, that is to say there is no longer a circulatory pro

cess in the actual sense. This alternative is not illustrated in the figures.  

During the combustion of the hydrogen sulphide-containing exhaust gases 3 

5 in the steam generator 6, combustion gases 18 arise. These are delivered 

for flue gas desulphurization 19, purified there and subsequently discharged 

as purified exhaust gas 20, for example directly into the environment, al

though this may also be followed or preceded by further exhaust-gas purifi

cation steps.  

10 

On account of the hydrogen sulphide content of the initial gases, the com

bustion gases have a very high sulphur dioxide and sulphur trioxide fraction, 

as compared with combustion exhaust gases from known plants. Corre

spondingly, flue gas desulphurization 19 suitable for this purpose must be 

15 provided, for example multi-stage flue gas desulphurization, preferably 

multi-stage flue gas desulphurization 19 comprising a solid-bed reactor for 

sulphur trioxide separation and a lime scrub for sulphur dioxide separation.  

The water required for flue gas desulphurization can, if the apparatus is lo

cated near the sea, be extracted from the sea by means of seawater pumps.  

20 

The flue gas desulphurization 19 gives rise to gypsum 21 which is delivered 

to a gypsum mill 22 for the production of gypsum products 23. For example, 

gypsum plasterboards or ready-prepared gypsum mixtures are produced in 

this gypsum mill 22, using the gypsum 21.  

25 

The gypsum mill 22 is designed and set up in such a way that it satisfies its 

demand for electrical energy completely or partially from the current gener

ated by the current generation device 4, that is to say the gypsum mill 22 is 

one of the abovementioned electrical consumers, for which the current gen

30 eration device 4 makes available the current 24 generated from the combus

tion of the hydrogen sulphide-containing exhaust air.  

Further, the gypsum mill 22 satisfies its heat demand completely or partially
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in that it branches off steam 26 from the above-described thermodynamic 

circuit 11 of the steam power process of the current generation device 4 

and extracts heat energy for warming and/or heating purposes from this 

branched-off steam 26. For example, the branched-off steam 26 can thereby 

5 be employed for calcining the gypsum 21 and/or for drying gypsum plaster

boards in the gypsum mill 22.  

After this thermal utilization, the branched-off steam 26 can be released or 

used in other ways. In this case, water has to be supplied to the thermody

10 namic circuit 11 of the steam power process of the current generation de

vice 4 for compensation. Or the branched-off steam 26 is recirculated, after 

thermal utilization, into the thermodynamic circuit 11 of the steam power 

processor of the current generation device 4, so that this circuit essentially 

continues to be closed in terms of the steam. The transfer of the branched

15 off steam 26 after thermal utilization and the supply, required if appropri

ate, of water to the thermodynamic circuit 11 are not illustrated in FIG. 1.  

The second exemplary embodiment according to FIG. 2 and the third exem

plary embodiment according to FIG. 3 correspond in terms of the exhaust

20 gas supply and exhaust-gas mixing device 17 to the first exemplary em

bodiment, and therefore reference is made for this purpose to the preceding 

statements relating to FIG. 1.  

However, the second and third embodiments differ from the first exemplary 

25 embodiment in the current generation device 4 used. Instead of a steam 

power process, the current generation device 4 comprises in the second ex

emplary embodiment a gas turbine 27 and in the third exemplary embodi

ment a gas engine 28, in each case with a preceding compressor 31 for the 

exhaust air 3 supplied. The hydrogen sulphide-containing exhaust gases 3, 

30 the composition of which is again corrected if appropriate, are delivered to 

this gas turbine 27 or to this gas engine 28 and are burnt in the gas turbine 

27 or gas engine 28, with air 5 being supplied, preferably at a combustion 

temperature of about 1300 *C. The gas turbine 27 or gas engine 28 is cou-
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pled to a generator 8 which is driven by the gas turbine 27 or gas engine 28 

for the generation of current 24. As in the first exemplary embodiment ac

cording to FIG. 1, the generated current 24 can again be fed into a public 

power network 25 and/or made available for electrical consumers.  

5 

During the combustion of the hydrogen sulphide-containing exhaust gases 3 

in the gas turbine 27 or gas engine 28, combustion gases 18 arise. These 

are conducted for further energy utilization through a heat exchanger 29 

before being transferred to flue gas desulphurization 19. In the heat ex

io changer 29, thermal energy is extracted from the combustion gases 18 and 

delivered via a suitable fluid circuit 30 to a gypsum mill 22, so that this gyp

sum mill 22 can thereby satisfy its heat demand completely or partially. For 

example, the heat extracted from the combustion gases 18 can thus be em

ployed for calcining the gypsum 21 and/or for drying gypsum plasterboards 

15 in the gypsum mill 22.  

All further features of the transfer of the combustion gases 18, of the flue 

gas desulphurization 19 and of the gypsum mill 22 correspond to the solu

tion already discussed by means of the first exemplary embodiment accord

20 ing to FIG. 1, and therefore reference is made in this regard to the above 

statements.  

To make the advantages of the invention clear, two power output balances 

of a method 1 or apparatus 1 according to the first exemplary embodiment 

25 described above by means of FIG. 1 are given below by way of example.  

In both power output balances, the starting-point is hydrogen sulphide

containing exhaust air 3 with a supplied thermal power output of 

100 MW(th). The unit MW stands for megawatts. The addition "th" makes it 

30 clear that it is a thermal power output, and the addition "el" used below 

makes it clear that it is an electrical power output.  

During operation without a steam branch-off 26 for thermal utilization in the 

gypsum mill 22, the following power output is afforded:
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Power network 21.0 MW(el) 
Exhaust-gas mixing device 0.5 MW(el) 
Steam generator 0.5 MW(el) 
Condenser (air-cooled) 0.5 MW(el) 
Flue gas desulphurization 1.5 MW(el) 
Seawater pumps (for flue gas desulphurization) 0.5 MW(el) 
Gypsum mill 5.5 MW(el) 

During operation with a steam branch-off 26 for thermal utilization in the 
gypsum mill 22 (steam flow with a pressure of 21 bar, 38 t/h, to a calcining 
device for gypsum and for gypsum plasterboard drying), the following power 
output is afforded: 

Power network 11.0 MW(el) 
Exhaust-gas mixing device 0.5 MW(el) 
Steam generator 0.5 MW(el) 
Condenser (air-cooled) 0.5 MW(el) 
Flue gas desulphurization 1.5 MW(el) 
Seawater pumps (for flue gas desulphurization) 0.5 MW(el) 
Gypsum mill 5.5 MW(el) 
Gypsum mill 24.0 MW(th) 

Any reference to background art herein is not to be construed as an 
admission that such art constitutes common general knowledge in 
Australia or elsewhere.
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List of reference symbols 

1 Method/apparatus for generating current from hydrogen sulphide

containing exhaust gases 

2 Natural gas and petroleum industry 

3 Hydrogensulphide-containing exhaust gases 

4 Current generation device 

5 Air 

6 Steam generator 

7 Steam turbine 

8 Generator 

9 Condenser 

10 Steam 

11 Thermodynamic circuit of the steam power process 

12 Measuring device 

13 Evaluation device 

14 Control device 

15 Supply device 

16 Admixing gas 

17 Exhaust-gas mixing device 

18 Combustion gases 

19 Flue gas desulphurization 

20 Purified exhaust gas 

21 Gypsum 

22 Gypsum mill 

23 Gypsum products 

24 Current 

25 Public power network 

26 Branched-off steam for the heat demand of the gypsum mill 

27 Gas turbine 

28 Gas engine 

29 Heat exchanger 

30 Fluid circuit 

31 Compressor



Claims 

1. Method for generating current from hydrogen sulphide-containing 

exhaust gases, particularly from the natural gas and petroleum in

5 dustry, 

the hydrogen sulphide-containing exhaust gases being delivered to a 

current generation device and being burnt there, preferably with air 

being supplied, the energy released during combustion being em

ployed at least partially for current generation, wherein the compo

10 sition of the hydrogen sulphide-containing exhaust gases is meas

ured before combustion and is compared with a stipulated composi

tion or stipulated composition bandwidth, and, in the event of a de

viation from the stipulated composition or composition bandwidth, 

an additional fraction of gas and/or other substances, which is re

15 quired for correction, is determined and is admixed to the hydrogen 

sulphide-containing exhaust gases before combustion.  

2. Method according to Claim 1, wherein the combustion temperature 

of hydrogen sulphide-containing exhaust gases is at least about 

20 1,300*C.  

3. Method according to Claim 1 or 2, wherein the current generation 

device comprises a steam generator which is part of a thermody

namic circuit of a steam power process, which, in turn, comprises a 

25 steam turbine following the steam generator and a condenser fol

lowing the steam turbine, the combustion of the hydrogen sulphide

containing exhaust gases taking place in the steam generator, and 

the energy released being employed at least partially for steam gen

eration, and current generation taking place by means of a genera

30 tor driven by the steam turbine.  

4. Method according to any one of the preceding claims, wherein the 

current generation device comprises a gas turbine and/or a gas en-



gine, current generation taking place by means of a generator driv

en by the gas turbine and/or by the gas engine.  

5. Method according to any one of the preceding claims, wherein the 

5 stipulated composition or stipulated composition bandwidth of the 

hydrogen sulphide-containing exhaust gases provides the following 

fractions as molar percentages: 

hydrogen sulphide: 1% to 10%, in particular 3% to 7%, preferably 

about 6%, and/or 

10 carbon dioxide: 10% to 90%, in particular 60% to 70%, preferably 

about 65%, and/or 

nitrogen: 0.0% to 2,0%, in particular 0,2% to 0.6%, preferably 

about 0.4%, and/or 

methane: 0.1% to 65%, in particular 12% to 20%, preferably about 

15 16%, and/or 

ethane: 0,1% to 20%, in particular 2% to 8%, preferably about 5%, 

and/or 

hydrocarbons (C4 to C9): 0,01% to 40%, in particular 4% to 10%, 

preferably about 7%.  

20 

6. Method according to any one of the preceding claims, wherein a sul

phur dioxide-containing and sulphur trioxide-containing combustion 

exhaust gases occurring during the combustion of the hydrogen sul

phide-containing exhaust gases are delivered for flue gas desul

25 phurization, the flue gas desulphurization giving rise to gypsum 

which is delivered to a gypsum mill for the production of gypsum 

products, in particular gypsum plasterboards and/or ready-prepared 

gypsum mixtures.  

30 7. Method according to Claim 6, wherein the flue gas desulphurization 

is multi-stage flue gas desulphurization, preferably comprising a sol

id-bed reactor for sulphur trioxide separation and a lime scrub for 

sulphur dioxide separation.



8. Method according to Claim 6 or 7, wherein the gypsum mill satisfies 

its demand for electrical energy completely or partially from current 

generation as a result of the combustion of the hydrogen sulphide

containing exhaust gases, and/or the gypsum mill derives its heat 

5 demand completely or partially from the combustion gases occurring 

during combustion of the hydrogen sulphide-containing exhaust gas

es and/or from the current generation processes, in particular the 

thermodynamic circuit of the steam power process.  

10 9. Apparatus for generating current from hydrogen sulphide-containing 

exhaust gases, particularly from the natural gas and petroleum in

dustry, in particular by means of a method according to one of the 

preceding claims, 

having a current generation device in which supplied hydrogen sul

15 phide-containing exhaust gases are burnt, preferably with air being 

supplied, the energy released during combustion being employed at 

least partially for current generation, 

wherein a measuring device for determining the composition of the 

hydrogen sulphide-containing exhaust gases before combustion is 

20 provided, 

an evaluation device for comparing the composition determined with 

a stipulated composition or with a stipulated composition bandwidth 

is provided, and 

a control device and a supply device for natural gas and/or other 

25 substances are provided, in the event of a deviation, determined by 

the evaluation device, from the stipulated composition or composi

tion bandwidth, the control device determining an additional fraction 

of gas and/or other substances, which is required for correction, and 

admixing it to the hydrogen sulphide-containing exhaust gases via 

30 the supply device before combustion.  

10. Apparatus according to Claim 9, wherein the combustion tempera

ture of the hydrogen sulphide-containing exhaust gases is at least 

about 1,3000 C.



11. Apparatus according to Claim 9 or 10, wherein the current genera

tion device comprises a steam generator which is part of the ther

modynamic circuit of a steam power process, which, in turn, com

5 prises a steam turbine following the steam generator and a conden

ser following the steam turbine, the combustion of the hydrogen 

sulphide-containing exhaust gases taking place in the steam genera

tor, and the energy released being employed at least partially for 

steam generation, and a generator driven by the steam turbine be

10 ing provided for current generation.  

12. Apparatus according to any one of Claims 9 to 11, whereinthe cur

rent generation device comprises a gas turbine and/or a gas engine, 

a generator driven by the gas turbine and/or by the gas engine be

15 ing provided for current generation.  

13. Apparatus according to any one of Claims 9 to 12, whereinthe stipu

lated composition or stipulated composition bandwidth of the hydro

gen sulphide-containing exhaust gases provides the following frac

20 tions as molar percentages: 

hydrogen sulphide: 1% to 10%, in particular 3% to 7%, preferably 

about 6%, and/or 

carbon dioxide: 10% to 90%, in particular 60% to 70%, preferably 

about 65%, and/or 

25 nitrogen: 0.0% to 2.0%, in particular 0.2% to 0.6%, preferably 

about 0.4%, and/or 

methane: 0.1% to 65%, in particular 12% to 20%, preferably about 

16%, and/or 

ethane: 0.1% to 20%, in particular 2% to 8%, preferably about 5%, 

30 and/or 

hydrocarbons (C4 to C9): 0.01% to 40%, in particular 4% to 10%, 

preferably about 7%.



14. Apparatus according to any one of Claims 9 to 13, whereinthe appa

ratus comprises flue gas desulphurization which purifies sulphur di

oxide-containing and sulphur trioxide-containing combustion gases 

occurring during the combustion of the hydrogen sulphide

5 containing exhaust gases, gypsum being obtained, and in that the 

apparatus comprises a gypsum mill which employs the gypsum oc

curring during flue gas desulphurization for the production of gyp

sum products, in particular in the production of gypsum plaster

boards and/or ready-prepared gypsum mixtures.  

10 

15. Apparatus according to Claim 14, wherein the gypsum mill satisfies 

its demand for electrical energy completely or partially from current 

generation as a result of the combustion of the hydrogen sulphide

15 containing exhaust gases, and/or the gypsum mill derives its heat 

demand completely or partially from the combustion gases occurring 

during the combustion of the hydrogen sulphide-containing exhaust 

gases and/or from the current generation processes, in particular 

the thermodynamic circuit of the steam power process.
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