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(57) ABSTRACT 

A process for removing acid gases from a hydrocarbonaceous 
fluid stream or an oxygen-comprising fluid stream in which 
the fluid stream is contacted with an aqueous solution which 
is essentially free from inorganic basic salts and comprises (i) 
at least one amine and (ii) at least one metal salt of an ami 
nocarboxylic acid and/oran aminosulfonic acid. Conjoint use 
of the aminocarboxylic and/or aminosulfonic salt reduces the 
coabsorption of hydrocarbons or oxygen without signifi 
cantly impairing the absorption rate at which acid gases are 
absorbed; without significantly reducing the absorption 
capacity of the Solution for acid gases, and without signifi 
cantly increasing the energy demand required for regenera 
tion. 
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REMOVAL OF ACID GASES FROMA FLUID 
FLOW BY MEANS OF REDUCED 

COABSORPTION OF HYDROCARBONS AND 
OXYGEN 

0001. The present invention relates to a process for remov 
ing acid gases from a fluid stream, and to an absorption 
medium. 
0002 The removal of acid gases such as, for example, 
CO, HS, CS, HCN, COS or mercaptains, from fluid 
streams, such as natural gas, refinery gas, synthesis gas, is of 
importance for differing reasons. The Sulfur compound con 
tent of natural gas must be reduced by Suitable treatment 
measures directly at the natural gas well, since the Sulfur 
compounds form acids in the water frequently entrained by 
the natural gas, which acids are corrosive. To transport the 
natural gas in a pipeline, therefore, preset limiting values of 
the sulfurous impurities must be met. Reduction of the carbon 
dioxide content is frequently required to establish a preset 
calorific value. 
0003. The removal of carbon dioxide from exhaust gases 

is desirable for various reasons, but in particular for reducing 
carbon dioxide emissions which are regarded as the main 
cause of what is known as the greenhouse effect. 
0004 To remove acid gases, use is made of scrubbing 
stages with aqueous Solutions of inorganic or organic bases. 
On dissolution of acid gases in the absorption medium, ions 
form with the bases. The absorption medium can be regener 
ated by expansion to a lower pressure and/or stripping, the 
ionic species back-reacting to form acid gases and/or being 
stripped off by a means of steam. After the regeneration 
process, the absorption medium can be reused. 
0005. Absorption medium described in U.S. Pat. No. 
4.336,233 is also particularly proven. This is an aqueous 
solution of methyldiethanolamine (MDEA) and piperazine as 
absorption accelerator or activator. The scrubbing liquid 
described comprises 1.5 to 4.5 mol/l of methyldiethanola 
mine (MDEA) and 0.05 to 0.8 mol/l, preferably up to 0.4 
mol/l, of piperazine. 
0006 Although hydrocarbons are perse water insoluble, 
owing to the high content of organic amines, the aqueous 
amine solutions which are used for removing acid gases have 
a not insignificant lipophilic character. This leads to coab 
sorption of hydrocarbons when hydrocarbonaceous fluids are 
treated with the aqueous amine Solution. Hydrocarbon coab 
Sorption is disadvantageous for many reasons. Hydrocarbons 
are the primary product of value of many fluid streams. 
Hydrocarbon coabsorption therefore leads to an unwanted 
loss of product of value. Although the absorbed hydrocarbons 
can be liberated from the loaded absorption medium in an 
upstream expansion stage before the absorption medium is 
regenerated and freed from the acid gases, this necessitates an 
additional process expenditure. In many cases the purity of 
the acid gas produced is also relevant. For example the hydro 
gen Sulfide separated off can be passed to a Sulfur recovery 
unit (SRU) in which it is catalytically oxidized to sulfur. In 
this process the presence of hydrocarbons, in particular aro 
matic hydrocarbons such as benzene, toluene or Xylene, is 
harmful, since they impair the quality of the resultant sulfur or 
damage the catalysts used in SRUS. 
0007 Flue gases generally comprise considerable 
amounts of oxygen. In the removal of carbon dioxide using 
aqueous amine solutions, the oxygen can dissolve physically 
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to a certain extent in the absorption medium. The dissolved 
oxygen can, in particular under the conditions of elevated 
temperature in absorption medium regeneration, lead to a 
gradual destruction of amines. To avoid this problem it has 
already been proposed to add stabilizers against oxygen 
induced decomposition to the absorption medium. 
0008 Although the use of stabilizers effectively sup 
presses decomposition of amines, their use is associated with 
considerable costs, since the amount of stabilizer must be 
continually replenished. Since amine decomposition is pre 
dominantly caused by the oxygen physically dissolved in the 
absorption medium, it would be desirable to suppress oxygen 
coabsorption in the absorption medium. 
0009. The object of the invention is to specify a process 
and an absorption medium for removing acid gases from 
hydrocarbonaceous or oxygen-comprising fluid streams 
which indicates reduced coabsorption of hydrocarbons or 
oxygen without (i) significantly impairing the absorption rate 
at which acid gases are absorbed; (ii) without significantly 
reducing the absorption capacity of the Solution for acid gases 
and (iii) without significantly increasing the energy require 
ment needed for regeneration. 
0010. It has now been found that by conjoint use of metal 
salts of an aminocarboxylic acid and/oraminosulfonic acid in 
the aqueous solution, the coabsorption of hydrocarbons or 
oxygen can be reduced without harmful consequences on 
absorption capacity, absorption rate and energy requirement. 
0011. The use of amino acid salts in absorption media is 
known perse. GB 1543.748 describes a process for removing 
CO and H2S from a cracked gas using an aqueous solution of 
an alkali metal salt of a N-dialkyl-C-aminomonocarboxylic 
acid, such as dimethylglycine. 
0012 US-A 4,094.957 discloses the removal of CO, from 
gas streams using an absorption solution which comprises a 
basic alkali metal salt, a sterically hindered amine and an 
amino acid Such as N,N-dimethylglycine. 
(0013 EP-A 671 200 the removal of CO, from combustion 
gases of atmospheric pressure using an aqueous solution of an 
amino acid metal salt and piperazine. 
0014. This prior art does not imply the use of an aqueous 
amine Solution which comprises a metal salt of an aminocar 
boxylic acid and/or aminosulfonic acid for removing acid 
gases from hydrocarbonaceous or oxygen-comprising fluid 
StreamS. 

0015 The invention relates to a process for removing acid 
gases from a hydrocarbonaceous fluid stream or an oxygen 
comprising fluid stream in which the fluid stream is contacted 
with an aqueous solution which is essentially free from inor 
ganic basic salts and comprises (i) at least one amine and (ii) 
at least one metal salt of an aminocarboxylic acid and/or an 
aminosulfonic acid. 
0016. The invention in addition relates to an absorption 
medium for removing acid gases from a fluid stream which 
comprises an aqueous solution which is essentially free from 
inorganic basic salts and comprises (i) at least one alkanola 
mine and (ii) a metal salt of an aminocarboxylic acid and/or 
aminosulfonic acid. 
0017. The following details with respect to the process 
according to the invention apply correspondingly to the 
absorption medium of the invention and vice versa, provided 
that it does not appear otherwise from the context. 
0018. The metal salt of the aminocarboxylic acid and/or 
aminosulfonic acid is compatible in the aqueous solution with 
the amine, in particular the alkanolamine, and does not lead to 
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solubility or storability problems. Its co-use reduces the coab 
Sorption of hydrocarbons or oxygen without significantly 
impairing the absorption rate at which the acid gases are 
absorbed; without significantly reducing the absorption 
capacity of the Solution for acid gases and without signifi 
cantly increasing the energy requirement needed for regen 
eration. 
0019. The aqueous solution is essentially free from inor 
ganic basic salts, that is it preferably comprises less than 
about 10% by weight, in particular less than about 5% by 
weight, inorganic basic salts. Inorganic basic salts are, for 
example, alkali metal or alkaline earth metal carbonates or 
hydrogencarbonates, such as in particular potassium carbon 
ate (potash). Of course, the metal salt of the aminocarboxylic 
acid and/or aminosulfonic acid can be obtained by in situ 
neutralization of an aminocarboxylic acid and/or aminosul 
fonic acid using an inorganic base Such as potassium hydrox 
ide. For this purpose an amount of base significantly going 
beyond the amount necessary for neutralization is not used in 
this context. 
0020. Aminocarboxylic acids comprise at least one amino 
group and at least one carboxyl group in their molecular 
structure. Correspondingly, aminosulfonic acids comprise at 
least one amino group and at least one Sulfonic acid group in 
their molecular structure. 
0021 Suitable aminocarboxylic acids are, for example, 
C.-amino acids, such as glycine (aminoacetic acid), N-meth 
ylglycine (N-methylamino acetic acid, sarcosine), N,N-dim 
ethylglycine (dimethylaminoacetic acid), N-ethylglycine, 
N,N-diethylglycine, alanine (2-aminopropionic acid), N-me 
thylalanine (2-(methylamino)-propionic acid), N,N-dim 
ethylalanine, N-ethylalanine, 2-methylalanine (2-amino 
isobutyric acid), leucine (2-amino-4-methylpentan-1-acid), 
N-methyleucine, N,N-di-methyleucine, isoleucine 
(1-amino-2-methylpentanoic acid), N-methylisoleucine, 
N,N-dimethylisoleucine, valine (2-aminoisovaleric acid), 
C.-methylvaline (2-amino-2-methyl-isovaleric acid), N-me 
thylvaline (2-methylaminoisovaleric acid), N,N-dimethylva 
line, proline (pyrrolidine-2-carboxylic acid), N-methylpro 
line, serine (2-amino-3-hydroxy-propane-1-acid), 
N-methylserine, N,N-dimethylserine, 2-(methylamino) 
isobutyric acid, piperidine-2-carboxylic acid, N-methylpip 
eridine-2-carboxylic acid, 
0022 3-amino acids, such as 3-aminopropionic acid 
(B-alanine), 3-methylaminopropionic acid, 3-dimethylami 
nopropionic acid, iminodipropionic acid, N-methylimino 
dipropionic acid, piperidine-3-carboxylic acid, N-methylpi 
peridine-3-carboxylic acid, 
0023 or aminocarboxylic acids such as piperidine-4-car 
boxylic acid, N-methylpiperidine-4-carboxylic acid, 4-ami 
nobutyric acid, 4-methylaminobutyric acid, 4-dimethy 
lamino-butyric acid. 
0024 Suitable aminosulfonic acids are, for example 
0025 aminomethanesulfonic acid, taurine (2-aminoet 
hanesulfonic acid), N-methyltaurine. 
0026. When the aminocarboxylic acid or aminosulfonic 
acid has one or more chiral carbon atoms, the configuration is 
of no account; use can be made not only of the pure enanti 
omers/diastereomers, but also any desired mixtures or race 
mates. 

0027. The aminocarboxylic acid is preferably an O-amino 
acid or a B-amino acid. The amino-Sulfonic acid is preferably 
an O-aminosulfonic acid or a 3-aminosulfonic acid. Of these, 
particular preference is given to C-amino acid and B-amino 
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Sulfonic acid. The designation “C.” and “B” means, in agree 
ment with the usual nomenclature, that the amino group is 
separated by one or two, respectively, carbon atoms from the 
carboxyl group or Sulfonic acid group. 
0028 Particularly suitable compounds are N-mono-C- 
C-alkylaminocarboxylic acids and N,N-di-C-C-alkylami 
nocarboxylic acids, in particular N-mono-C-C-alkyl-O- 
amino-carboxylic acids and N,N-di-C-C-alkyl-C- 
aminocarboxylic acids. 
0029. The metal salt is generally an alkali metal salt or 
alkaline earth metal salt, preferably an alkali metal salt Such 
as a Sodium or potassium salt, of which potassium salts are 
most preferred. 
0030 Particularly preferred metal salts of aminocarboxy 
lic acids are the potassium salt of dimethylglycine or N-me 
thylalanine. 
0031 Generally, the aqueous solution comprises 2 to 5 
kmol/m, in particular 3.5 to 4.5 kmol/mofamine (solely the 
metal salt of the aminocarboxylic acid and/or amino-Sulfonic 
acid) and 0.5 to 2 kmol/m, in particular 0.7 to 1.5 kmol/m, 
of metal salt of the aminocarboxylic acid and/or aminosul 
fonic acid. 
0032 Suitable amines are primary, secondary or tertiary 
alkylamines and/or alkanolamines. Alkanolamines comprise 
at least one nitrogenatom which is Substituted by at least one 
hydroxyalkyl group, in particular one C-C-hydroxyaklyl 
group, usually a 2-hydroxyethyl, 2-hydroxypropyl or 3-hy 
droxypropyl group. 
0033 Preferably, the aqueous solution comprises at least 
one alkanolamine. Suitable alkanolamines are selected from 
monoethanolamine (MEA), diethanolamine (DEA), diiso 
propanolamine, triethanolamine (TEA), diethylethanolamine 
(DEEA), ethyldiethanolamine, aminoethoxyethanol (AEE), 
dimethylaminopropanol (DIMAP) and methyldiethanola 
mine (MDEA), methyldiisopropanolamine (MDIPA), 
2-amino-2-methyl-1-propanol (AMP), 2-amino-1-butanol 
(2-AB) or mixtures thereof. 
0034. In preferred embodiments, the alkanolamine is a 
tertiary alkanolamine. In addition, the aqueous solution can 
comprise one or more activators which are selected from 
primary and secondary amines. Activators are preferably 
used when the CO, uptake is intended to be accelerated by 
intermediate formation of a carbamate structure. 

0035. The tertiary alkanolamine can be a trialkanolamine, 
alkyldialkanolamine or dialkylalkanolamine. The alkyl 
groups can be straight-chain or branched and generally have 
one to four carbon atoms. The alkanol groups generally have 
two to four carbonatoms. Examples of tertiary alkanolamines 
are: triethanolamine (TEA), tributanolamine, methyldietha 
nolamine (MDEA), diethylethanolamine (DEEA), dimethyl 
ethanolamine, dimethylpropanolamine, methyldiisopro 
panolamine (MDIPA) and preferably methyldiethanolamine 
(MDEA). 
0036. The activator is preferably selected from 
a) 5-or 6-member saturated heterocycles having at least one 
NH group in the ring, which can comprise one or two further 
heteroatoms in the ring selected from nitrogen and oxygen, or 
b) compounds of the formula R'-NH R NH, where R' 
is C-C-alkyl and R is C-C-alkylene. 
0037 Examples of preferred activators are: piperazine, 
2-methylpiperazine, N-methyl-piperazine, homopiperazine, 
piperidine and morpholine, and also 3-methylamino-propy 
lamine. 
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0038. Further suitable activators are diethylenetriamine, 
triethylenetetramine, tetra-ethylenepentamine; 2.2-dimethyl 
1,3-diaminopropane, hexamethylenediamine, 1,4-diami 
nobutane, 3.3-liminotrispropylamine, tris(2-aminoethyl) 
amine, N-(2-amino-ethyl)piperazine, 2-(ethylamino)ethanol, 
2-(methylamino)ethanol, 2-(n-butyl-amino)ethanol, 
2-amino-1-butanol (2-AB), aminoethoxyethanol, N-(2-hy 
droxyethyl)-ethylenediamine and N,N'-bis(2-hydroxyethyl) 
ethylenediamine. 
0039) Particularly preferred combinations of tertiary 
alkanolamines and activators are the following: 
(i) methyldiethanolamine and piperazine, 
(ii) methyldiethanolamine and methylaminopropylamine, 
(iii) methyldiethanolamine and aminoethoxyethanol, or 
(iv) methyldiethanolamine and 2-amino-1-butanol. 
0040. The absorption medium can also comprise additives 
Such as corrosion inhibitors, enzymes etc. Generally, the 
amount of such additives is in the range of about 0.01-3% by 
weight of the absorption medium. 
0041. The method and absorption medium according to 
the invention are Suitable for treating fluids, in particular gas 
streams of all types. The acid gases are in particular CO, 
HS, COS and mercaptains. In addition, SO, SO, CS, and 
HCN can also be removed. Fluids which comprise the acid 
gases are firstly gases Such as natural gas, Synthesis gas, coke 
oven gas, cracking gas, coal gasification gas, recycle gas, 
landfill gas and combustion gases, and secondly liquids 
which are essentially immiscible with the absorption 
medium, such as LPG (liquefied petroleum gas) or NGL 
(natural gas liquids). The process and absorption medium of 
the invention are particularly Suitable for treating hydrocar 
bonaceous fluid streams. The hydrocarbons present are, for 
example, aliphatic hydrocarbons such as C-C hydrocar 
bons, such as methane, unsaturated hydrocarbons such as 
ethylene or propylene, or aromatic hydrocarbons such as 
benzene, toluene or Xylene. The process and absorption 
medium of the invention are particularly suitable for remov 
ing CO and HS. 
0042. The oxygen-comprising fluid stream is generally a 
gas stream which is formed in the following manner: 
0043 a) oxidation of organic substances, for example 
combustion gases or flue gases, 

0044 b) composting and storage of waste materials com 
prising organic Substances, or 

0045 c) bacterial decomposition of organic substances. 
0046. Oxidation can be carried out with appearance of 
flames, that is as conventional combustion, or as oxidation 
without appearance of flames, for example in the form of 
catalytic oxidation or partial oxidation. Organic Substances 
which are subject to combustion are usually fossil fuels such 
as coal, natural gas, petroleum, gasoline, diesel, raffinates or 
kerosene, biodiesel or waste materials having a content of 
organic Substances. Starting materials of catalytic (partial) 
oxidation are, for example, methanol or methane which can 
be reacted to form formic acid or formaldehyde. 
0047 Waste materials which are subject to oxidation, 
composting or storage, are typically domestic refuse, plastic 
wastes or packaging refuse. 
0048 Combustion of organic substances is usually per 
formed in customary incineration plants with air. Composting 
and storage of waste materials comprising organic Substances 
generally proceeds on refuse landfills. The exhaust gas or 
exhaust air of Such plants can advantageously be treated by 
the method of the invention. 
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0049. As organic substances for bacterial decomposition, 
customarily use is made of stable manure, Straw, liquid 
manure, sewage sludge, fermentation residues and the like. 
Bacterial decomposition proceeds, for example, in customary 
biogas plants. The exhaust air of Such plants can advanta 
geously be treated by the method according to the invention. 
0050. The starting gas (raw gas) rich in acid gas constitu 
ents is contacted with the absorption medium in an absorption 
step in an absorber, as a result of which the acid gas compo 
nents are at least in part Scrubbed out. 
0051. The absorber used is preferably a scrubbing device 
used in conventional gas scrubbing processes. Suitable Scrub 
bing devices are, for example, dumped packings, arranged 
packing and tray columns, membrane contacters, radial 
stream scrubbers, jet scrubbers, Venturi scrubbers and rotary 
spray Scrubbers, preferably arranged packing columns, 
dumped packing columns and tray columns, particularly 
preferably tray columns and dumped packing columns. The 
fluid stream is treated with the absorption medium preferably 
in a column in countercurrent flow. The fluid is generally 
introduced into the lower region of the column and the 
absorption medium into the upper region of the column. In 
tray columns, sieve trays, bubble-cap trays or valve trays are 
built in, over which the liquid flows. Dumped packing col 
umns can be packed with various shaped bodies. Heat 
exchange and mass transfer are improved owing to the 
increase in Surface area as a result of the shaped bodies which 
are generally about 25 to 80 mm in size. Known examples are 
the Raschig ring (a hollow cylinder), pall ring, Hiflow ring, 
Intalox saddles and the like. The dumped packings can be 
introduced into the column in an ordered manner, or else in a 
non-ordered manner (as packed bed). Materials which come 
into consideration are glass, ceramic, metal and plastics. 
Structured packings are a further development of ordered 
dumped packings. They exhibit a regular structure. As a 
result, in the case of arranged packings, it is possible to reduce 
pressure drops in the gas flow. There are various designs of 
arranged packings, for example fabric or metal sheet pack 
ings. As material, use can be made of metal, plastic, glass and 
ceramic. 

0.052 The temperature of the absorption medium in the 
absorption step is generally about 30 to 100° C., when a 
column is used, for example 30 to 70° C. at the top of the 
column and 50 to 100° C. at the bottom of the column. The 
overall pressure in the absorption step is generally about 1 to 
120 bar, preferably about 10 to 100 bar. 
0053 A product gas (clean gas) which is low in acid gas 
components, that is to say depleted in these components, is 
obtained, and an absorption medium loaded with acid gas 
components is obtained. The process of the invention can 
comprise one or more, in particular two, sequential absorp 
tion steps. The absorption can be carried out in a plurality of 
sequential Substeps, the raw gas comprising the acid gas 
components being contacted in each of the Substeps with in 
each case a Substream of the absorption medium. The absorp 
tion medium with which the raw gas comes into contact can 
already be in part loaded with acid gases, that is to say it can 
be an absorption medium which has been recirculated from a 
Subsequent absorption step to the first absorption step, or a 
partially regenerated absorption medium. With respect to car 
rying out the two-stage absorption, reference is made to the 
publications EP-AO 159 495, EP-AO 20 190434, EP-A0359 
991 and WO OO1 OO271. 
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0054 According to a preferred embodiment, the process 
of the invention is carried out in such a manner that the fluid 
comprising the acid gases is first treated with the absorption 
medium in a first absorption step at a temperature of 40 to 
100° C., preferably 50 to 90° C., and in particular 60 to 90° C. 
The fluid depleted in acid gases is then treated with the 
absorption medium in a second absorption step at a tempera 
ture of 30 to 90° C., preferably 40 to 80°C., and in particular 
50 to 80°C. The temperature in this step is 5 to 20° C. lower 
than in the first absorption step. 
0055. The acid gas components can be released from the 
absorption medium loaded with the acid gas components in a 
conventional manner (similarly to the publications cited here 
inafter) in a regeneration step, a regenerated absorption 
medium being obtained. In the regeneration step, the loading 
of the absorption medium is reduced and the resultant regen 
erated absorption medium is preferably Subsequently recir 
culated to the absorption step. 
0056 Generally, the regeneration step comprises at least 
one pressure relaxation of the loaded absorption medium 
from a high pressure, as prevails when the absorption step is 
carried out, to a lower pressure. The pressure expansion can 
beachieved, for example, by means of a throttle valve and/or 
an expansion turbine. Regeneration using an expansion stage 
is described, for example, in the publications U.S. Pat. No. 
4,537,753 and U.S. Pat. No. 4,553,984. 
0057 The acid gas components can be released in the 
regeneration step, for example in an expansion column, for 
example a vertical or horizontal flash vessel, or a countercur 
rent flow column having internals. 
0058. The regeneration column can if appropriate be a 
dumped packing column, arranged packing column or tray 
column. The regeneration column at the bottom has a reboiler, 
for example a forced circulation evaporator with circulation 
pump. At the top the regeneration column has an outlet for the 
released acid gases. Entrained absorption medium vapors are 
condensed in a condenser and recirculated to the column. 
0059 A plurality of expansion columns can be connected 
in series, in which regeneration is performed at different 
pressures. For example, regeneration can be performed in a 
preliminary expansion column at high pressure which is typi 
cally about 1.5 bar above the partial pressure of the acid gas 
components in the absorption step, and in a main expansion 
column at low pressure, for example 1 to 2 bar absolute. 
Regeneration using two or more expansion stages is 
described in the publications U.S. Pat. No. 4,537,753, U.S. 
Pat. No. 4,553,984, EP-AO 159 495, EP-AO 202 600, EP-A 
O 190434 and EP-A 0121 109. 
0060. DE 100 28 637 describes a process variant having 
two low pressure expansion stages (1 to 2 bar absolute) in 
which the absorption liquid which is partially regenerated in 
the first low pressure expansion stage is warmed, and in which 
if appropriate upstream of the first low pressure expansion 
stage a medium pressure expansion stage is provided in which 
expansion is performed to at least 3 bar. In this process, the 
loaded absorption liquid is first expanded to a pressure of 1 to 
2 bar (absolute) in a first low-pressure expansion stage. Sub 
sequently, the partially regenerated absorption liquid is 
warmed in a heat exchanger and then again expanded to a 
pressure of 1 to 2 bar (absolute) in a second low-pressure 
expansion stage. 
0061 The last expansion stage can also be carried out 
under vacuum which is generated, for example, by means of 
a steam jet pump, if appropriate in combination with a 

Mar. 1, 2012 

mechanical vacuum generation device as described in EP-A0 
159 495, EP-AO 202 600, EP-AO 190434 and EP-AO 121 
109 (U.S. Pat. No. 4,551,158). 
0062 Because of optimum matching of the content of 
amine components, the absorption medium of the invention 
has a high loading capacity with acid gases which can also be 
readily desorbed again. As a result, in the process of the 
invention, the energy consumption and the solvent circulation 
can be significantly reduced. 
0063. The invention will be described in more detail on the 
basis of the accompanying drawing and the examples here 
inafter. 

0064 FIG. 1 shows the solubility of methane as a function 
of pressure in an absorption medium of the invention and in a 
comparative solvent without amino acid salt. 
0065 FIGS. 2 and 3 show diagrammatically a device suit 
able for carrying out the process according to the invention. 
0.066 FIG. 2 diagrammatically illustrates a device in 
which the absorption stage is carried out as a single stage and 
the expansion stage as two stages. The feed gas is fed in via 
line 1 to the lower region of the absorber 2. The absorber 2 is 
a column which is packed with dumped packings in order to 
achieve the mass transfer and heat exchange. The absorbent 
which is regenerated absorbent having a low residual content 
of acid gases is applied via line 3 to the top of the absorber 2 
in countercurrent flow to the feed gas. The gas depleted in 
acid gases leaves the absorber 2 overhead (line 4). The absor 
bent enriched with acid gases leaves the absorber 2 at the 
bottom via line 5 and is introduced into the upper region of the 
high-pressure expansion column 6, which is generally oper 
ated at a pressure which is above the acid gas partial pressure 
of the raw gas fed to the absorber. The absorption medium is 
generally expanded using conventional devices, for example 
a level control valve, a hydraulic turbine or a pump running in 
reverse. In the expansion, the majority of the dissolved non 
acid gases and also a small part of the acid gases are released. 
These gases are ejected from the high-pressure expansion 
column 6 overhead via line 7. 

0067. The absorption medium which is still loaded with 
the majority of the acid gases leaves the high-pressure expan 
sion column via line 8 and is heated in heat exchanger 9, in 
which a Small part of the acid gases can be released. 
0068. The heated absorption medium is introduced into 
the upper region of a low-pressure expansion column 10 
which is equipped with a dumped-packing packed bed in 
order to achieve a high Surface area and thus to cause the 
release of the acid gases and establish equilibrium. In the 
low-pressure expansion column 10, the majority of the acid 
gases is virtually completely released by flashing. The 
absorption medium is in this manner simultaneously regen 
erated and cooled. At the top of the low-pressure expansion 
column 10, a reflux cooler 11 having a collection vessel 12 is 
provided in order to cool the released acid gases and to con 
dense a part of the vapor. The majority of the acid gas leaves 
the reflux cooler 11 via line 13. The condensate is pumped 
back by means of pump 14 to the top of the low-pressure 
expansion column 10. The regenerated absorption medium 
which still contains a small part of the acid gases leaves the 
low-pressure expansion column 10 at the bottom via line 15 
and is applied by means of pumps 16 via line 3 to the top of the 
absorber 2. Via line 17, fresh water can be fed in to make up 
for the water discharged with the gases. 
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0069 FIG. 3 shows diagrammatically a device for carry 
ing out the process of the invention having an expansion stage 
and a desorption stage (stripper). 
0070 The feed gas is fed in via line 1 to the lower region 
of the absorber 2. The absorption medium is applied via line 
3 to the top of the absorber 2 in countercurrent flow to the feed 
gas. The gas which is depleted in acid gases leaves the 
absorber 2 overhead (line 4). The absorption medium which is 
enriched with acid gases leaves the absorber 2 at the bottom 
via line 5 and is introduced via an expansion turbine 19 to the 
upper region of the high-pressure expansion column 6, which 
is generally operated at a pressure which is above the CO 
partial pressure of the raw gas fed to the absorber. In the 
expansion, the majority of the dissolved non-acid gases and 
also a small part of the acid gases are released. These gases are 
ejected from the high-pressure expansion column 6 overhead 
via line 7. The energy arising at the expansion turbine 19 can 
be used for operating the pump 16. 
0071. The absorption medium which is still loaded with 
the majority of the acid gases leaves the high-pressure expan 
sion column via line 8 and is heated in the heat exchanger9 by 
indirect heat exchange with regenerated absorption medium 
which is passed in via line 15. 
0072 The heated loaded absorption medium is introduced 
into the upper region of a desorber column 10. The column 10 
has indirect bottom heating via the heat exchanger 18. In the 
column 10, a part of the CO and HS is released by flashing, 
the remainder is expelled virtually completely by Stripping in 
the lower part of the column 10. At the top of the column 10, 
a reflux cooler 11 having a collection vessel 12 is provided, in 
order to cool the released acid gases and to condense a part of 
the vapor. The majority of the acid gas leaves the reflux cooler 
11 via line 13. The condensate is pumped back to the top of 
the column 10 by means of pump 14. The regenerated absorp 
tion medium leaves the column 10 at the bottom via line 15 
and, via heat exchanger 9, is applied to the top of the absorber 
2 by means of pump 16 via line 3 and the cooler 20. Via line 
17, fresh water can be fed in to make up for the water dis 
charged with the gases. 

EXAMPLE 

0073 Use was made of an absorption medium of the fol 
lowing composition: 40% by weight methyldiethanolamine 
and 60% by weight of water. This absorption medium served 
as comparative absorption medium. 
0074 An absorption medium of the invention was 
obtained by admixing the comparative absorption medium 
with 10% by weight of potassium salt of dimethylglycine. 
0075. Both absorption media were preloaded with 20 Nm 
of carbon dioxide/t absorption medium. The solubility of 
methane in both absorption media was then determined at 
various methane partial pressures by. The results are shown in 
FIG 1. 
0076. It may be seen that in the absorption medium of the 
invention, at the same methane partial pressure, significantly 
less methane is soluble. It is expected that the reduction of 
solubility is still more pronounced in the case of longer-chain 
and unsaturated hydrocarbons than in the case of methane. 

1. A process for removing acid gases from a hydrocarbon 
aceous fluid stream or an oxygen-comprising fluid stream in 
which the fluid stream is contacted with an aqueous Solution 
which is essentially free from inorganic basic salts and com 
prises (i) at least one amine and (ii) at least one metal salt of 
an aminocarboxylic acid and/or an aminosulfonic acid. 
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2. The process according to claim 1, wherein the aminocar 
boxylic acid is an O-amino acid or a 3-amino acid and/or the 
aminosulfonic acid is an O-amino-Sulfonic acid or a B-ami 
nosulfonic acid. 

3. The process according to claim 1 or 2, wherein the 
aminocarboxylic acid is a N-mono-C-C-alkylaminocar 
boxylic acid or a N,N-di-C-C-alkylaminocarboxylic acid. 

4. The process according to one of the preceding claims, in 
which the metal salt is an alkali metal or alkaline earth metal 
salt. 

5. The process according to claim3, wherein the metal salt 
of the aminocarboxylic acid is the potassium salts of N.N- 
dimethylglycine or N-methylalanine. 

6. The process according to one of the preceding claims, 
wherein the aqueous solution comprises 2 to 5 kmol/m of 
amine and 0.5 to 2 kmol/m of metal salt of the aminocar 
boxylic acid and/or aminosulfonic acid. 

7. The process according to one of the preceding claims, 
wherein the amine is an alkanolamine. 

8. The process according to claim 7, wherein the alkano 
lamine is selected from monoethanolamine (MEA), dietha 
nolamine (DEA), diisopropanolamine, triethanolamine 
(TEA), diethylethanolamine (DEEA), ethyldiethanolamine, 
aminoethoxyethanol (AEE), dimethylaminopropanol (DI 
MAP), methyldiethanolamine (MDEA), methyldiisopro 
panolamine (MDIPA), 2-amino-2-methyl-1-propanol 
(AMP), 2-amino-1-butanol (2-AB) or mixtures thereof. 

9. The process according to claim 7, wherein the alkano 
lamine is a tertiary alkanolamine. 

10. The process according to claim 9, in which the aqueous 
Solution in addition comprises one or more activators. 

11. The process according to claim 10, wherein the activa 
tor is selected from piperazine, methylaminopropylamine, 
aminoethoxyethanol and 2-amino-1-butanol. 

12. The process according to claim 10, wherein the aque 
dus Solution comprises: 

(i) methyldiethanolamine and piperazine, 
(ii) methyldiethanolamine and methylaminopropylamine, 
(iii) methyldiethanolamine and aminoethoxyethanol, or 
(iv) methyldiethanolamine and 2-amino-1-butanol. 
13. An absorption medium for removing acid gases from a 

fluid stream, comprising an aqueous Solution which is essen 
tially free frominorganic basic salts and comprises (i) at least 
one alkanolamine and (ii) at least one metal salt of an ami 
nocarboxylic acid and/or aminosulfonic acid. 

14. The absorption medium according to claim 13, wherein 
the aminocarboxylic acid is an O-amino acid or a B-amino 
acid and/or the aminosulfonic acid is an O-aminosulfonic acid 
or a 3-aminosulfonic acid. 

15. The absorption medium according to claim 13 or 14, 
wherein the aminocarboxylic acid is a N-mono-C-C-alky 
laminocarboxylic acid or a N,N-di-C-C-alkylamino-car 
boxylic acid. 

16. The absorption medium according to claim 14, wherein 
the metal salt of the aminocarboxylic acid is the potassium 
salt of N,N-dimethylglycine or N-methyl-alanine. 

17. The absorption medium according to one of claims 13 
to 16, wherein the aqueous solution comprises 2 to 5 kmol/m 
of alkanolamine and 0.5 to 2 kmol/m of metal salt of the 
aminocarboxylic acid and/or aminosulfonic acid. 

18. The absorption medium according to one of claims 13 
to 17, wherein the alkanolamine is selected from monoetha 
nolamine (MEA), diethanolamine (DEA), diisopropanola 
mine, triethanolamine (TEA), diethylethanolamine (DEEA), 
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ethyldiethanolamine, aminoethoxyethanol (AEE), dimethy 
laminopropanol (DIMAP), methyldiethanolamine (MDEA), 
methyldiisopropanolamine (MDIPA), 2-amino-2-methyl-1- 
propanol (AMP), 2-amino-1-butanol (2-AB) or mixtures 
thereof. 

19. The absorption medium according to one of claims 13 
to 17, wherein the alkanolamine is a tertiary alkanolamine. 

20. The absorption medium according to claim 19, wherein 
the aqueous Solution in addition comprises one or more acti 
VatOrS. 
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21. The absorption medium according to claim 20, wherein 
the activators are selected from piperazine, methylaminopro 
pylamine, aminoethoxyethanol and 2-amino-1-butanol. 

22. The absorption medium according to claim 20, wherein 
the aqueous solution comprises: 

(i) methyldiethanolamine and piperazine, 
(ii) methyldiethanolamine and methylaminopropylamine, 
(iii) methyldiethanolamine and aminoethoxyethanol, or 
(iv) methyldiethanolamine and 2-amino-1-butanol. 

c c c c c 


