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Kumé Ba KumMeésnit TexHoAorusaap

IMPROVEMENT OF THE DEMERCAPTANIZATION PROCESS BASED ON
KEROSENE PRODUCTION TECHNOLOGY
Tilloeva Sh., Sharipov K.
Bukhara state technical university.

Annotation. The Merox process is widely used in the petrochemical industry to remove mercaptans from
petroleum fractions. But due to the high cost and disadvantages associated with environmental pollution, significant
efforts have been made in the last few decades to develop more effective desulfurization methods.This study describes
the mechanism of mercaptan formation based on the sulfur content in oil and gas condensates. This process has been
studied in gasoline and kerosene using a mechanical standard. This process has been studied in gasoline and kerosene
using a mechanical standard. As the temperature increases, the reaction rate also increases. The results and analysis of
this process are shown below.

Keywords: odorant, sulfide, methyl mercaptan, ethyl mercaptan, propyl mercaptan, diethyl sulfide, dimethyl
sulfide, caustic solution.

YCOBEPHIEHCTBOBAHME INPOLLIECCA AEMEPKAIITAHU3AIIUU HA OCHOBE
TEXHOJIOI'MA ITPOU3BOJACTBA KEPOCHUHA
Tunoesa LHI.@., [Hapunos K.K.

Byxapckuii zocyoapcmeennulii mexHuuecKuil yHugepcumen.

Annomayus. Ilpoyecc Merox wiupoko ucnonb3yemcs 6 He@mexuMuieckol npoMbIWAeHHOCHU O YOaieHus
Mepranmauos u3 ne@msanwvlx gpaxyuil. Ho u3-3a 6bicOKOU cmMoumMocmu u HeOOCMamKOo8, CEA3AHHBIX C 3a2PA3HeHUeM
OKpydcaroujell cpedvl, 8 NOCIeOHUe HECKOMbKO Oecamuiemui Obliu NpeonpuHsamsl 3HAYUMENbHble YCULUSL RO
paspabomke 6onee 3PpekmusHbIX Memooos decyrvypayuu.B smom ucciedoganuu onucan mexanusm obpazosanus
MEPKANmMaHo8, OCHOBAHHDIU HA COOEPHCAHUU CePbl 8 HEQMAHBIX U 2A306bIX KOHOEHCAMax. Imom npoyecc Obll usyueH 8
OeH3une u Kepocune ¢ UCHONb308AHUEM MEXAHUYECK020 cmanoapma. Imom npoyecc Obll usyueHn 8 OeH3une u Kepocume
€ UCNONb308AHUEM Mexanuyecko2o cmandapma. Huoice npusedenvt pesynbmamsl U aHanius 5mozo npoyeccd.

Kniouesvie cnoga: odopamm, cyro@uo, MemMUIMEPKANMAH, — ISMUIMEPKANMAN,  NPONUIMEPKANMAH,
OUIMUACYIbDUO, OUMEMUNCYTIbPUO, KAYCMULECKUT PACEOP.

KEROSINNI ISHLAB CHIQARISH TEXNOLOGIYASI ASOSIDA
DEMERKAPTANIZATSIYA JARAYONINI TAKOMILLASHTIRISH
Tilloyeva Sh.F., Sharipov Q.Q.

Buxoro davlat texnika universiteti.

Annotatsiya. Merox jarayoni neft-kimyo sanoatida neft fraktsiyalarida merkaptanlarni olib tashlash uchun keng
qo ‘llanilgan. Ammo yuqori narx va atrof-muhitning ifloslanishining kamchiliklari tufayli so ‘nggi bir necha o'n
villiklarda yanada samarali desulfurizatsiya usullarini ishlab chiqish uchun katta harakatlar qilindi. Ushbu tadgiqotda
neft va gazkondensat tarkibidagi oltingugurt tarkibiga qarab merkaptanlarni hosil bo ‘lish mexanizmi hagida bayon
gilingan. Ushbu jarayon mexanik standart yordamida benzin va kerosinda o ‘rganildi. Quyida ushbu jarayon natijalari
va tahlillari keltirilgan.

Kalit so‘zlar: odorant, sulfid, metil merkaptan, etil merkaptan, propil merkaptan, dietil sulfid, dimetil sulfid,
kaustik eritma.

Introduction. Natural gas in the Republic of Uzbekistan is the main source of energy of the
population and industry. For this reason, in order to ensure safety in gas networks, special odorants
are added to natural gas — odorizers.

An analysis of the literature revealed that the country has a number of unresolved problems,
although certain work has been carried out in this direction.First of all, odorants are mainly
imported from Russia and other countries. For example, tert-butyl mercaptan and dimethyl disulfide
substances are used a lot, but their cost is high and requires additional costs for the country's
economy. At the same time, due to the fact that these substances contain sulfur, their release into the
atmosphere causes environmental problems. This issue is considered very relevant at a time of
increasing environmental standards. [1]

First of all, odorants are mainly imported from Russia and other countries. For example, tert-
butyl mercaptan and dimethyl disulfide are widely used, but their price is high and requires
additional costs for the country's economy. At the same time, since these substances contain sulfur,
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their release into the atmosphere causes environmental problems. This issue is very relevant at a
time when environmental standards are becoming stricter.

A solvable problem and a statement of the problem. Sulfur-containing organic compounds,
including mercaptans, also pose serious environmental problems when they enter the environment.
Most people encounter xenobiotics like mercaptans in their daily lives when using natural gas.
Natural gas is odorless and colorless, making it difficult to detect in the event of a leak. Therefore,
before being supplied to consumers, the gas is odorized at gas distribution stations (GDS) with
mercaptans, disulfides, or other compounds. Due to the strong adsorption of mercaptans on various
surfaces, they are firmly and permanently retained, causing a persistent unpleasant odor.

Currently, organic sulphur compounds (components of formerly applied coal gases) are used
as odorants in most countries. This solution ensures that the resulting smell is correctly identified as
the “gas smell”. The most widely used sulphur compounds represent the following groups: [1]

1. alkyl mercaptans:

a. ethyl mercaptan (ethanethiol) C,HsS,

b. n- and iso-propyl mercaptans (1- and 2-propanethiol), C;HsS;

c. tert-butyl mercaptan (2-Methyl-2-propanethiol) TBM, C4H;oS

2. alkyl sulphides
diethyl sulphide, DMS, C,HsS,
diethyl sulphide, C4H;0S,

c. methylethyl sulphide C3HgS

3. cyclic sulphides

a. tetrahydrothiophene, C4HsS.

The bulk of sulfur-containing compounds is concentrated in light fractions: gasoline and
diesel (Table 1). According to their chemical composition and structure, they are sulfide-type
compounds with aliphatic and cyclic radicals. Free sulfur, hydrogen sulfide, low molecular weight
mercaptans, and disulfides were also found in small amounts in some fractions. Sulfur accumulates
in fractions as a result of the oxidation of hydrogen sulfide, disulfides as a result of the oxidation of
mercaptans. [2; 3].

Depending on the presence of mercaptans, oils are divided into mercaptan-containing and
mercaptan-free. Mercaptans are mainly concentrated in light fractions of oil, where their amount
ranges from 40-50% to 70-75% of the total amount of all sulfur-containing compounds in the
fraction. With an increase in the boiling point of the fraction, their amount decreases sharply, and in
the fraction boiling at temperatures above 300°C they are almost absent. Currently, more than 50
different mercaptans containing from 1 to 8 carbon atoms in their molecules have been isolated. Of
these, more than 40 are alkylthiols, 6 cycloalkylthiols and thiophenol.

The bulk of the demerkaptanning process takes place in the "FIBER-FILM" section of the
MERICAT II system. Under the condition of the MERICAT process, the micror of the active
catalyst solution in the caustic flow in a circular motion to accelerate oxidation reactions is 200
weight. RRM level retention is required. Approximately 0.16 kg (0.68 liters) of the active catalyst
must be added every 24 hours through a 12 ms 04 addition mixer. Usually the caustic moves from
the lower part of the capacity 12d 01 to the upper part of the contactor 12 ms 01, where it enters into
dialogue with kerosene, which contains air [3].

As can be seen from this table, the indicators of the raw materials that will be required for the
demercaptation of kerosene are mentioned.

Analysis of the experiment and the results obtained. A resiclated solution of kerosene and
caustic oxidation catalyst containing air simultaneously flows down through the contact apparatus
(contactor), where acidic compounds (naphthenic acids, hydrogen sulfide and mercaptanes) are
diffused into the aqueous phase and react with sodium hydrooxide to form sodium sulfide, sodium
naphthenate and sodium Mercaptide.

ISH
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Table 1
Description of chemical composition, reagents, catalysts, organic materials, polymer oils,
materials used in production

. _ Mandatory quality indicator name for o
= & control - 23
S ol =2 = < 5 =)
g 38l 2 2 = 5 S
2% B 2 EP. 5
g &% - P =
R - 5 S5 E &
t: = © 8 E ”5 O 8 4
°E &S 5 S w3 2
23 2 z 22 2
= gl & S > 5 A
% > ) L O »n
= O
Z A = 2
1. Density in 20°S kg/m’ Not less than 775
§ 2. Fractional content: the beginning oS 150°S o0
Q| of driving 165°S 2
S | -10 %, not higher than 195°S S
Z | & | -50%, not higher than 230°S 2
8 | & |-90%,nothigher than 250°S g
kS g - 98%, not higher than 9
§ 2 3. Kinematic meltdown at 20 S mm?/s Not less than 1.25 % ot
k= A 4. Detectable flash temperature in a ’s Not less than E '5
2 % | closed Crucible 28 o
] (e
8 5. Mass fraction of aromatic weight % Not less than =
v hydrocarbons 22 5
6. Mass fraction of mercaptane sulfur % Not more than 0.01 (100) g
7. Crystallization s minus 50. 2
8. 100 cm’ flammable acid aluminum | Mg KOH not cover from 0.7 mg £
does

The bulk of the demerkaptanning process takes place in the "FIBER-FILM" section of the
MERICAT II system (fiber-pleated contactor).

Such Cleaning makes it possible to ensure the acidity number and mercaptane sulfur content
in commodity kerosene in technical demand.

When kerosene is treated with caustic (NaOH) in the MERICAT II device, two types of
reactions occur:

- extraction of naphthenic acids and hydrogen sulfide;

-Extraction of R-SH and regeneration of caustic.

More naphthenic acids in paraffin are extracted according to the following reaction:

R-COOH+NaOH — R-COONa+H,0

If the kerosene is found to contain hydrogen sulfide, it reacts quickly and intensively with
caustic (NaOH), thereby reducing its amount in the reaction mixture. [2]

The following reaction occurs:

2NaOH + HQS —> NaQS+2H20

Purification of light hydrocarbons from mercaptans is performed by their extraction with an
alkaline solution with alkali regeneration by oxidation of mercaptides to disulfides in the presence
of a catalyst:

RSH+NaOH — NaSR+H,0
2NaSR+ H,0+1/20, - RSSR+2NaOH
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Catalyst

The resulting disulfides are insoluble in alkaline solution. They are removed from the
regenerated alkali by extraction with gasoline. When using homogeneous catalysts dissolved in
alkali, disulfide formation continues outside the regenerator—in pipelines or in the extractor itself.
The resulting disulfides are transferred from the circulating alkaline solution into the purified
feedstock in the extractor, increasing the total sulfur content in the purified product.

The removal of mercaptans by alkaline leaching is associated with great difficulties.The
acidic properties of mercaptans decrease with increasing length of the hydrocarbon chain, and
therefore the upper mercaptans do not react with alkalis. In addition to the reaction of mercaptanide
formation in the presence of atmospheric oxygen, the oxidation of mercaptans to form disulfides is
also observed.

RSH+0O, — RSSR+H,0,
RSH+ H,0,— RSSR+H,0O

Disulfides are insoluble in water and migrate into the distillate being purified, thereby

reducing the efficiency of mercaptan removal [4].

Table 2
Obtained product control
Naming of the Sampling Indicator in control Control method
product under site
analysis
Demercaptanated | 12SC14 1. Density at 20 °S, kg / m’ GOST 3900 or
kerosene Own OU 0372: 2008
ASTM d1298
2.Fractional content: os GOST 2177 or
- temperature, ASTM D86 on
- 10% expelled;
- 50% expelled;
- 90% expelled;
3.Detectable flash temperature | GOST 2177 or
in closed tigel, os
4.Mass fraction of mercaptane | GOST 17323 or
sulfur, % ppm 0369:2008 ASTM D3227

As a result of the research, it was possible to improve the quality of stable sulfur
condensates supplied to oil refineries and ensure the production of import-substituting products
based on local raw materials. A sample of the resulting mercaptan mixture was collected and
analyzed for its composition using method a of GOST 2177. The composition of the results is given
in Table 2.The administration of the Bukhara oil refinery tested odorant obtained from a mixture of
mercaptans containing kerosene.

Conclusion. In conclusion, sulfur compounds contained in oil and gas condensate are of great
importance as an available, cheap and renewable raw material for the production of odorants.
Mercaptan and disulfide derivatives obtained as a result of their processing are the most effective
components that give odor to natural and liquefied gases. Therefore, the processing of sulfur
compounds should be considered not only as a purification process, but also as a productive
chemical conversion stage. This direction has strategic prospects for energy security, the
development of waste-free technologies and the improvement of environmental control systems.
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