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ataHonamuH (MOJA).
M odern innovative technologies, while saving energy consumption, have a great impact on the
improvement of the technology of oil and gas extraction and processing, including the deep ab-
sorption cleaning of natural gas with alkanolamines.

Globally, the volume of gas production and processing has increased over the next three years, and
now, in Uzbekistan, these figures have approached the annual volume of 50.0 billion m®. At the same time,
the amount of hydrogen sulphide in natural gas is also increasing, and in this case high-sulfur gases make
up a large part of this index [1]. In addition to hydrogen sulfide, which is harmful for environmental protection
and corrosively active, carbon dioxide, thiols, mercaptans and alkyl sulfides are preserved in the composition
of natural gases and it is required to separate them at the initial stages of processing. Gaseous compounds
of sulfur are toxic and cause a number of problems in the processes of gas extraction, storage and pro-
cessing, cause corrosion of equipment metals, and affect their physical-mechanical and operational proper-
ties. At the same instant, the composite forms of natural gas is an important raw material for the production
of isolated sulfur compounds (ethyl mercaptans, odorants for household gases, ethyl and butyl mercaptans),
insecticides and various detergents.

Currently, at the world level, methyldiethanolamine (MDEA) solution, diethanolamine (DEA) solution
are used in gas purification devices using amine solutions. The presence of sulfur compounds (COS, R-SH,
R-S-R', etc.) and chlorine ions in the gas (which is sent to the devices for cleaning natural and secondary
gases using amines, from the devices for drying gases using zeolites) causes the formation of heat-resistant
salts in the MDEA and DEA solutions used in the device. It should be noted that the accumulation of difficult-
to-dissolve various salts and organic acids in the absorbent solution has a negative effect on the process of
cleaning gases from toxic compounds, causing great problems for environmental protection. Also, such
technological problems accelerate the corrosion of devices and equipment, causing them to fail.

Alkanolamines used as absorbents are colorless, viscous, hygroscopic liquids, miscible with water and
alcohols of lower molecular weight in any ratio, practically insoluble in non-polar solvents. Anhydrous alka-
nolamines are usually used as an aqueous solution. The indicator of the concentration of amine in the solu-
tion can vary in wide ranges, it is chosen based on the reasons for conducting experiments and corrosion of
technological devices [2].

The technological parameters of the cleaning process are obtained taking into account the concentra-
tion of the absorbent, its degree of saturation with H,S and CO., that is, practical recommendations that al-
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low to eliminate negative phenomena such as corrosion, degradation and loss of the absorbent. Table 1
shows the recommended concentration of alkanolamines in the absorbent and their saturation level with
H,S, CO; [3].

Table 1 — The recommended concentration of alkanolamines and their saturation level with H2S and CO- [3]

) . The percentage of H2S and COy,
Alkanolamines Concentration of alkanolamines mole/mole of amine
in the solution, % mass. - - -
in saturated absorbent in regeneration

MEA-monoethanolamine
HoN—CH>—CHy—OH 15-20 0,30-0,35 0,10-0,15
DEA- diethanolamine
HN(CHo—CHo—OH) 25-35 0,35-0,40 0,05-0,07
MDEA-methyldiethanolamine N
CHaN(CHo—CHs—OH)» 30-50 0,45-0,50 0,004-0,01
DGA-diglycolamine o . _
HOCH>CH>OCH>CH>NH>» 40-60 0,35-0,40 0,02-0,10

As a result of subsequent studies, it became clear that the use of MDEA was of great value in the removal
of acidic components of gases, including hydrogen sulfide. MDEA differs from DEA in several parameters. In par-
ticular, since MDEA is a selective absorber, it absorbs more H,S and less CO,; provides additional sulfur as a re-
sult of increasing the concentration of hydrogen sulfide in high-sulfur acid gases; as a result of reducing the emis-
sion of CO; into the atmosphere, the environmental situation in the areas where the plant located can be im-
proved. MDEA solution saturated with sour gases is less corrosive to metals than DEA.

The reaction rate of CO, and MDEA is slower than that of MEA and DEA, reducing the selectivity of
H.S extraction from natural gas. It is necessary to take into account that the rate of reactions of alkanolamine
and gases with acidic components decreases when the pH of the medium decreases, depending on the sat-
uration of the absorbent and the depletion of free ethanolamine (EA).

In the process of saturation of gases with acidic components of an aqueous solution of alkanolamine,
not only the rate of mutual chemical reaction slows down, but also the partial pressure of the same compo-
nents in the vapor phase decreases; physical solubility, concentration in the liquid phase increases under the
influence of temperature, and the general quantitative description of the process becomes complicated.

The efficiency of the gas cleaning technology depends on the correct selection of the absorbent. The
higher the absorbency of the absorbent to H,S, CO, and other components, the less amount of ethanola-
mine is used for absorption at the level of demand for the gas being cleaned. The selection of absorbent for
gas cleaning processes requires a feasibility study based on alternative indicators in each specific situation.
Table 2 shows that the absorbent composition is effective in cleaning gases with amine absorbents and pre-
venting foaming [4].

Table 2 — The effective absorbent composition in amine cleaning of gases and in foaming prevention [4]

Component Percentage, %
methyldiethanolamine (MDEA) — absorbent 3040 %
polimal — surface activator 10-15 %
ethylene glycol — solvent 10-15 %
water — solvent in creating a dissociative condition 30-35 %

The concentration of amines in aqueous solution used in production conditions is up to 20 % for MEA,
and up to 30 % for DEA [5]. Chemically purified or distilled water is used to prepare solutions of amines. In
some cases, steam condensates are used.

In summary, composite absorbents used in cleaning processes have these following properties, so
they have:

— a high absorption capacity for aggressive components of natural gas;

— high selectivity to acidic components;

— low saturated vapor pressure for minimal loss in the absorption process;

— low solubility of hydrocarbons;

— reactive inertness according to the properties of the gas to be cleaned;

— ensure purification at the standard level (no more than 20 mg/m?® of gas);

— lack of corrosive activity on metal;

— and that it is required to be stable to foaming.
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