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[Fortsetzung auf der ndchsten Seite] 

(54) Title: ABSORBENT, PROCESS FOR PRODUCING AN ABSORBENT, AND PROCESS AND DEVICE FOR 
SEPARATING OFF HYDROGEN SULPHIDE FROM AN ACIDIC GAS 

(54) Bezeichnung : ABSORPTIONSMITTEL, VERFAHREN ZUR HERSTELLUNG EINES ABSORPTIONSMITTELS, SOWIE 
VERFAHREN UND VORRICHTUNG ZUR ABTRENNUNG VON SCHWEFELWASSERSTOFF AUS EINEM SAUREN GAS 

HS- + 2 Me3+ s H+ + S0+ 2 Me2+ (i) 

4 Me2+ + 02 + 2 H20 s 4 Me3+ + 4 OH- (Ill) 

2 HS- + 2 02 s H20 + S2032 (IV) 

2 S203 + 02 4 (V) 

2 K+ + S042 s K2SO4  (VI) 

FIG. 1 

(57) Abstract: The invention relates to an absorbent which comprises a dissolved amino acid salt and a dissolved metal. The 
absorbent is brought into contact with the acidic gas in an absorber. In the absorber, the H2S converts from the gas phase to the 
liquid phase. In addition, carbon dioxide (C02) is likewise absorbed from the gas as a function of the contact time. The washing 

4 solution is passed from the absorber to a regeneration tank. In the regeneration tank, the solution is gassed with air, oxygen (02)
enriched air or with pure 02. By introducing 02 into the solution, the H2S already present in the solution is reacted over the 
dissolved metal catalyst. After the regeneration, possible solids are separated off and the regenerated washing solution is returned to 
the absorber.  

(57) Zusammenfassung: 
[Fortsetzung auf der ndchsten Seite]
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SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, Veriffentlicht: 
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG). - mit internationalem Recherchenbericht (Artikel 21 Absatz 

3) 

Die Erfmdung betrifft ein Absorptionsmittel, welches ein ge16stes Aminosiuresalz und ein ge16stes Metall enthlt. Das 
Absorptionsmittel wird in einem Absorber in Kontakt mit dem sauren Gas gebracht. Im Absorber geht das H2S aus der Gasphase 
in die Fliissigphase iber. Daneben wird ebenfalls in Abhngigkeit der Kontaktzeit Kohlendioxid (C02) aus dem Gas absorbiert.  
Die Waschl6sung wird aus dem Absorber in einen Regenerationstank gefihrt. Im Regenerationstank wird die Ldsung mit Luft, 
mit Sauerstoff (02) angereicherter Luft oder mit reinem 02 begast. Durch die Zufuhr von 02 in der Ldsung wird das bereits in der 
Ldsung enthaltene H2S am ge6sten Metallkatalysator umgesetzt. Nach der Regeneration werden mdgliche Feststoffe abgetrennt 
und die regenerierte Waschl6sung zum Absorber zurickgefuhrt.
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Description 

Absorbent, process for producing an absorbent, and process and 

device for separating off hydrogen sulphide from an acidic gas 

The invention relates to an absorption medium for absorbing 

hydrogen sulfide (H2 S) from an acidic gas. The invention 

further relates to a process for separating H2 S from acidic 

gases. The invention additionally relates to an apparatus in 

which the process of the invention can be carried out.  

Natural gas frequently does not occur in a quality which 

permits direct use, e.g. in a gas turbine, for pipeline 

transport or in a combined heating and power station (CHPS).  

For this reason, acidic gas streams having a quality which is 

too low are often not utilized. If the acidic gas is 

nevertheless to be utilized, H2 S has to be separated off from 

the gas since it can otherwise lead to irreparable damage due 

to corrosion on the combustion plant, gas turbine or pipeline.  

In addition, the parallel removal of CO 2 can be necessary in 

order to improve the quality of the gas.  

Various processes for treating natural gas with physical and 

chemical scrubbing media or alternative separation techniques 

exist at present. The processes used hitherto for separating 

H2 S from a gas stream generally require after-treatment of the 

H2 S (e.g. in a Claus process) . In the after-treatment, the gas 

is treated so that the purity necessary for further use is 

attained. The processes used hitherto also cannot be used 

usefully for small gas streams or are uneconomical.  

Mostly aqueous solutions of amines, methanol or specific 

scrubbing media have been used hitherto. In these processes, 

the H 2 S is separated off from the scrubbing solution by thermal 

means and/or by reducing the pressure
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and is passed to a further use. Here, the H 2 S is usually 

converted into elemental sulfur by means of a Claus process.  

Processes in which the H2 S is absorbed in an aqueous solution 

and the dissolved H2 S is subsequently reacted catalytically are 

also known. Removal of CO 2 is not possible in these processes.  

Owing to the tremendous outlay for removal of H2 S, acidic gas 

reserves or acidic gas streams have hitherto frequently not 

been utilized or flared off unutilized.  

Owing to the use of various scrubbing solutions in the removal 

of H2 S and CO 2 when employing a Claus plant for the conversion 

of H2 S, high specific costs are incurred, especially in the 

case of relatively small gas streams.  

However, in view of the increasing shortage of raw materials, 

rising energy consumption and for reasons of environmental 

protection, the treatment and utilization of these gas streams 

is a promising possibility for efficient and low-emission 

generation of energy. The substantial challenge is the 

treatment of the acidic gases and especially the removal of H2 S 

and CO 2 . Furthermore, inexpensive processes which make utiliza

tion of small gas streams possible have to be found.  

It is therefore an object of the invention to provide an 

absorption medium by means of which a utilizable gas can be 

produced inexpensively and in an environmentally friendly 

manner from acidic gas (sour gas), in particular natural gas, 

from accompanying gas from oil recovery (associated gas, flare 

gas) or from biogas by means of H2 S removal. Another object of 

the invention is to provide a process for producing such an 

absorption medium. A further object of the invention is to 

provide a process for separating H2 S from acidic gases.  

Furthermore, it is an object of the invention to provide an 

apparatus in which the process of the invention can be carried 

out.
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The object of the invention directed at the provision of an absorption medium is achieved by the 

features of claim 1.  

Accordingly, an absorption medium for absorbing hydrogen sulfide from an acidic gas or gas 

mixture, in which absorption medium an amino acid salt and a metal salt are dissolved, wherein 

the proportion of the amino acid salt is in the range from 5 to 50% by weight and the proportion 

of the metal salt is less than 3% by weight, is provided.  

In one aspect there is provided an absorption medium for absorbing carbon dioxide and 

hydrogen sulfide from an acidic gas or gas mixture, in which absorption medium an amino acid 

salt and a metal salt are dissolved, wherein the proportion of the amino acid salt is in the range 

from 5 to 50% by weight and the proportion of the metal salt is less than 3% by weight, and a 

complexing agent is added to the absorption medium in order to improve the solubility of the 

metal salt, which makes up a proportion of the absorption medium of less than 1% by weight.  

The invention aims to improve an absorption medium which is a chemical scrubbing medium in 

such a way that it is able to absorb H2S reversibly and to oxidize the dissolved H2S in the 

solution directly to sulfur or sulfate ions. For this purpose, an amino acid salt is admixed with a 

metal salt. The required amounts of metal salt are here significantly below a concentration of 

3% by weight. The concentration of the amino acid salt in the solution is in the range from 5 to 

50% by weight.  

The absorption medium is suitable for use for removing H2S and CO 2 and also for converting 

the H2S into sulfur or usable sulfur products (e.g. sulfates such as K2SO 4). Due to the particular 

properties of the absorption medium, H2S and CO2 are taken up selectively, as a result of which 

the losses of hydrocarbon chains (CH 4) are minimized.  

It is particularly advantageous that the regeneration of the absorption medium can be carried out 

by use of oxidation/stripping air without or with a significantly lower introduction of heating 

steam for CO 2 desorption compared to other processes. This is made possible by the use of an 

amino acid salt solution as absorption medium, which owing to its complexity and stability 

makes it possible to use air/oxygen as oxidant. Since the absorption medium operates at a low 

working temperature, the degradation of the solvent is greatly reduced. The process is thus 

suitable
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for small and large gas streams since the scrubbing solution 

has a high (chemical) storage capacity for H2 S and CO 2.  

A concentration of amino acid salt in the absorption medium in 

the range from 15 to 35% by weight has been found to be parti

cularly advantageous since it has been found that concentra

tions of less than 15% require a very large volume and concen

trations above 35% lead to a viscous absorption medium. A 

particularly advantageous concentration of metal salt is in the 

range from 0.01 to 0.5% by weight. It has been found that even 

very small amounts are sufficient. As metal salt, preference is 

given to using salts of the metals iron, manganese or copper.  

These metals ions are inexpensive to procure and are suitable 

as catalyst. All metal salts which can be oxidized and reduced, 

i.e. can be present in a plurality of oxidation states, are in 

principle suitable here.  

To improve the solubility of the metal salt, a complexing agent 

(complex former) can be added to the absorption medium. This 

prevents precipitation of the metal ions as metal sulfides. The 

complexing agent preferably has a proportion in the range from 

50 to 300% of the concentration of the metal ions. Preference 

is given to using EDTA, citrate ions or chloride ions as 

complexing agents. All complexing agents which are able to keep 

the metal ions in solution are suitable in principle. Since 

there is a dependence between metal ion and complexing agent, 

these have to be matched to one another.  

The object of the invention directed at the production of an 

absorption medium is achieved by the features of claim 8.  

According to claim 8, the absorption medium is produced by 

dissolving an amino acid salt and a metal salt in a solvent.  

The two substances can be
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dissolved in succession or simultaneously. The advantages 

according to the invention arise analogously from the 

advantages of the absorption medium as per claim 1.  

The object of the invention directed at a process for absorbing 

hydrogen sulfide from an acidic gas is achieved by the features 

of claim 9.  

A process having three process steps is provided. In the first 

process step, the acidic gas is brought into contact with a 

liquid absorption medium as per claim 1. As a result, hydrogen 

sulfide is absorbed from the gas phase into the liquid phase.  

In the second process step, the H2S-containing liquid phase is 

treated with oxygen gas or with an oxygen-containing gas, 

resulting in precipitation of sulfur. In the third process 

step, sulfur is removed from the absorption medium so as to 

form a regenerated liquid phase.  

Thus, H2 S is essentially separated off from the gas stream by 

means of an absorption medium and subsequently reacted by means 

of catalytic reaction, with a metal complex as catalyst being 

added in dissolved form to the absorption medium (scrubbing 

solution) . In addition, usable potassium sulfate or alterna

tively elemental sulfur can be obtained from the H2 S by means 

of skillful process conditions.  

Furthermore, the introduction of oxidation air required for the 

catalytic reaction of H 2S also brings about regeneration of the 

absorption medium in respect of carbon dioxide (C0 2 ) as compo

nent in the gas by reducing the partial pressure, so that 

thermal regeneration can be dispensed with. The CO 2 is thus 

stripped out.  

The process steps can proceed in succession or simultaneously 

side-by-side.
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The absorption medium contains dissolved amino acid salt and a 

dissolved metal (metal complex). The absorption medium is 

brought into contact with the acidic gas in an absorber. In the 

absorber, the H2 S goes over from the gas phase into the liquid 

phase. In addition, carbon dioxide (C0 2 ) is likewise absorbed 

from the gas as a function of the contact time. The scrubbing 

solution is conveyed from the absorber into a regeneration 

tank. In the regeneration tank, the solution is treated with 

air, with oxygen (0 2 )-enriched air or with pure 02. As a result 

of the introduction of 02 into the solution, the H2 S present in 

the solution is reacted at the dissolved metal catalyst. After 

the regeneration, possible solids are separated off and the 

regenerated scrubbing solution is recirculated to the absorber.  

The reactions occurring here are illustrated with the aid of 

figure 1, where Me is a metal ion: 

Essentially, the equations (I) to (III) proceed. Reactions (I) 

and (II) describe the oxidation of H2 S to elemental sulfur with 

simultaneous reduction of the metal ion. Equation (III) descri

bes the oxidation of the reduced metal ion to its oxidized 

form. Equations (IV) and (V) represent secondary reactions, 

with the degree of conversion, the reaction rate and the 

reactions according to (IV) and (V) dependent on the pH and the 

redox potential. In general, it has been found that the redox 

potential and the pH can be used as indicator of the opera

tional stability. However, it has to be noted that an exces

sively high redox potential, which in this case represents a 

measure of the amount of dissolved oxygen, is disadvantageous 

in the absorption.  

Further advantages according to the invention of the process 

arise analogously from the advantages for the absorption medium 

as per claim 1.
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Furthermore, it is particularly advantageous that, as a result 

of the introduction of air or oxygen, the CO 2 taken up in 

parallel
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in the absorption is stripped from the scrubbing solution and 

the scrubbing solution is thus likewise regenerated in respect 

of its CO 2 content.  

If the process takes place at the same location where the gas 

is also used in a gas turbine, the waste air from the 

regeneration tank (oxidation reactor), which contains air and 

C0 2 , can be utilized as combustion air for the gas turbine, 

with the absolute air throughput and thus the power of the gas 

turbine increasing as a result of the proportion of CO 2.  

In a particularly advantageous further development of the 

process, the sulfur formed or the solids formed are removed 

from the absorption medium by sedimentation or by means of a 

hydrocyclone. The advantage of hydrocyclones is that the parti

cle size of the fraction which is separated off can be deter

mined by the mode of operation of the hydrocyclone and this has 

substantial advantages in further treatment steps for the solid 

(e.g. washing). Furthermore, fine particles are circulated 

further with the scrubbing solution, so that their size can 

increase further and they act as seed crystals for the further 

precipitation of the substances, which in turn accelerates 

crystallization (and thus leads to a reduction in the vessel 

volume of the regenerator).  

As an alternative, the sulfur formed or the solids formed can 

also be removed by filtration.  

After the solids have been separated off, the scrubbing medium 

can be recirculated to the absorber and once again take up H2 S 

(and C0 2 ). Depending on the way the process is carried out, the 

absorption medium can be heated or cooled by means of heat 

exchangers before entering the appropriate parts of the plant.  

The object of the invention directed at an apparatus is 

achieved by the features of claim 12.
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The separation apparatus for carrying out the process according 

to claim 9 accordingly comprises an absorber and a regeneration 

tank which are connected to one another via a line for passage 

of an absorption medium. The absorber is preferably a packed 

column, a bubble column reactor or a spray scrubber.  

The separation apparatus can advantageously be provided with a 

flash pot which is installed in the line between the absorber 

and the regeneration tank, so that dissolved hydrocarbons can 

be removed from the absorption medium by depressurization. The 

hydrocarbons can have dissolved in the absorption medium 

(scrubbing solution) in the event of increased absorber 

pressure.  

Since H2 S and CO 2 which have already been separated off like

wise go over into the gas phase during "flashing" of the 

scrubbing solution, the gas phase separated off in the flash 

pot is preferably conveyed via a return line back to the inlet 

of the absorber.  

Owing to the ability to separate off H2 S and CO 2 , the invention 

is thus also suitable for the treatment of biogas by removal of 

H2 S and CO 2 as purification step for introduction of biogas 

into the natural gas grid.



9 

CLAIMS 

1. An absorption medium for absorbing carbon dioxide and hydrogen sulfide from an acidic 

gas or gas mixture, in which absorption medium an amino acid salt and a metal salt are 

dissolved, wherein the proportion of the amino acid salt is in the range from 5 to 50% by weight 

and the proportion of the metal salt is less than 3% by weight, and a complexing agent is added 

to the absorption medium in order to improve the solubility of the metal salt, which makes up a 

proportion of the absorption medium of less than 1% by weight.  

2. Absorption medium as claimed in claim 1, wherein the proportion of the amino acid salt is 

in the range from 15 to 35% by weight.  

3. The absorption medium as claimed in either claim 1 or 2, wherein the proportion of the 

metal salt is in the range from 0.01 to 0.5% by weight.  

4. The absorption medium as claimed in any of claims 1 to 3, wherein the metal salt is the salt 

of the metal iron, manganese or copper.  

5. The absorption medium as claimed in either claim 1 to 4, wherein the complexing agent is 

EDTA, citrate ions or chloride ions.  

6. Process for absorbing carbon dioxide and hydrogen sulfide from an acid i.e. gas, which 

comprises the steps: 

- bringing the acidic gas into contact with a liquid absorption medium as claimed in 

claim 1 and thereby absorbing carbon dioxide (C0 2) and hydrogen sulfide (H2S) 

from the gas phase into the liquid phase, 

- treating the CO 2 and H2S-containing liquid phase with oxygen (02) gas or with an 

oxygen-containing gas and thereby precipitating sulfur (S), 

- removing sulfur (S) from the absorption medium and thereby regenerating the liquid 

phase.  

7. The process as claimed in claim 6, wherein the sulfur formed or the solids formed are 

removed from the absorption medium by sedimentation or by means of a hydrocyclone.
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8. The process as claimed in claim 6, wherein the sulfur formed or the solids formed are 

removed by filtration.  

Siemens Aktiengesellschaft 

Patent Attorneys for the Applicant/Nominated Person 

SPRUSON & FERGUSON
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