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Abstract. Today, in the world and in our country, the need for fuel for liquid internal
combustion engines used in the transport sector is met by fuels produced in an alternative
form (liquefied synthetic fuels) in addition to natural liquid hydrocarbon sources. Fischer-
Tropish synthesis is one of the main processes in the production technology of liquid
synthetic fuel. Fischer-Tropsch synthesis produces alkanes, alkenes, water of reaction and
alcohols. This article examines the factors influencing the efficiency of the formation of
main and by-products as a result of the reaction during the production of liquefied
synthetic fuels. The results of studies on the analysis of the composition of by-products
formed during the Fischer-Tropsch synthesis and the extraction of alcohols based on them
are also presented.

Keywords: reactor, liquefied synthetic fuel, synthesis gas, alkane, alkene, alcohol,
reaction water.

FISHER-TROPSCH SINTEZIDA HOSIL BO‘LADIGAN QO‘SHIMCHA
MAHSULOTLAR ASOSIDA SPIRTLAR OLISH JARAYONINI TADQIQ

Raximov G‘anisher Baxtiyorovich Sayfiyev Elbek Xalmaxmat o°g‘li
Qarshi muhandislik-igtisodiyot instituti, dotsenti, t.f.f.d., “O ‘zbekiston GTL"” MChJ
Qarshi, O ‘zbekiston vetakchi muhandisi, Qarshi, O ‘zbekiston

Annotatsiya. Bugungi kunda dunyoda va mamlakatimizda transport sohasida
qo ‘llaniladigan suyuq ichki yonuv dvigatellari yonilg ‘isini ehtiyoji tabiiy suyuq
uglevodorod manbalaridan tashgari alternativ shaklda (suyultirilgan sintetik yogqilg ‘ilar)
ishlab chigariladigan yogqilg ‘ilar orqali qondirilmogda. Bunda suyuq sintetik yoqilg ‘i
ishlab chigarish texnologiyasida Fisher-Tropish sintezi asosiy jarayonlardan biri
hisoblanadi. Fisher-Tropsh sintezida alkanlar, alkenlar, reaksiya suvlari va spirtlar hosil
bo ‘ladi. Ushbu maqolada suyultirilgan sintetik yoqilg i ishlab chigarish jarayonda
reaksiya natijasida asosiy va qo ‘shimcha mahsulotlarni hosil bo ‘lish samaradorligiga
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ta’sir etuvchi omillar tadqiq qilingan. Hamda Fisher-Tropsh sintezida hosil bo ‘Igan
qo ‘shimcha mahsulotlarni tarkibini tahlil qilish va ular asosida spirtlar ajiratib olish
bo ‘vicha olingan tadqgiqot natijalari keltirilgan.

Kalit so‘zlar: reaktor, suyultirilgan sintetik yoqilg i, sintez gazi, alkan, alken, spirt,
reaksiya suvlari.

NCCIIEAOBAHUE NPOLHECCA NOJIYYEHUSA CIIMPTOB HA OCHOBE
IMOBOYHBIX NPOAYKTOB, HIOJYYEHHBIX B CUHTE3E ®ULIEPA-
TPOIIIIA

Paxumoe I'anuwiep baxmuéposuu
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Kapwu, V36exucman

Annomayun. Ce2o0Hs 6 mupe u 6 Hawlell cmpaHe NOMPeOHOCMb 8 MONuee 0
HCUOKOCMHBIX O8ucamerieli BHYMpeHHe20 C2OPAaHUsl, UCNOb3YeMbIX 8 MPAHCNOPMHOU
cghepe, yoosnemeopsemcs 3a cuem MONIUG, NOJYYAEMbIX 8 ANbIMEPHAMUBHOU hopme
(colcudicentble CUHMemuYecKue moniuea) NOMUMO NPUPOOHBIX HCUOKUX Y2l1e8000POOHbBIX
ucmounukos. Cunmesz Quuepa-Tponuwa sa615emcs 0OHUM U3 OCHOBHBIX NPOYECCO8 8
MexXHON02UU NPOUIBOOCMBA AHCUOK020 cuHmemudeckoeo monausa. Cunmesz Duwepa-
Tponwa oaem anxauvl, aniKeuvl, PEAKYUOHHYIO 800y U cnupmul. B Odanuoii cmamove
usyuenvl haxmopul, eruswue Ha P pexmueHocms 06pa308aHUSA OCHOBHBIX U NOOOUHBIX
NPOOYKMO8 6 pe3yivmame peakyuu 8 npoyecce HPOU3BOOCMEA  CHCUNCEHHO20
CUHmMemu4eckoeo monausa. lakdce npeOCMAasieHbl pe3ylbmambl UCCIe008aHUL 1O
aHanuzy cocmasa nobouHvLX NPOOYKmos, oopasyrowuxcsa npu cunmese Quuwepa-Tponwa,
U OKCMPAaKyuu CRUPMO8 HA UX OCHOBe.

Knrouegvle cnosa: peakmop, cocudxiceHnoe cunmemuieckoe moniueo, CUnmes-2as, ajiKau,

ajIKeH, cnupm, peakyuOHHAasl 6004a.

Introduction. Today, worldwide, oil
and gas are the main raw materials for the
production of energy and motor fuel, and the
products obtained based on their processing
are widely used in transport, energy,
agriculture and everyday life. The main
share of the fuel-energy complex is made up
of liquid hydrocarbon fuels of internal
combustion engines. Today, vehicles with
internal combustion engines are the main
part of the existing transport systems. As the
number of people increases, so does the
number of vehicles that serve them. This, in
turn, causes an increase in the need for

internal combustion engine fuel. Our
republic does not have enough oil reserves to
fully cover this need with the help of liquid
hydrocarbon fuel produced using natural oil
raw materials. Therefore, this need is
partially covered by the production of
synthetic liquid fuel using alternative me-
thods. The emergence of synthetic liquid
fuel production technology dates back to the
40s of the 20th century. This period
corresponds to the period of the Second
World War, and it is important for the need
for fuel in the war. The main raw materials
for the production of synthetic liquid fuel are
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coal and natural gas. Currently, enterprises
producing synthetic liquid fuel based on
natural gas and hard coal are operating in the
world [1].

Literature analysis and methods.

l. The production process of
synthetic liquid fuel is carried out mainly on
the basis of raw materials of methane, and
this process consists of the following
technologies [2; p. 314-319].

1.1. Preparation of methane raw ma-
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terials: (natural gas preparation, drying,
purification, fractionation).

1.2. Methods of obtaining synthesis gas
from methane:

Il. CH,+ 0, - 2C0O + 4H, Partial
oxidation.
1. CH,+ H,0 - CO + 3H, water

vapor conversion.
IV. CH,+ C0O, —» 2C0 + 2H,
carbonic anhydride conversion.
1.3. Synthesis gas is mainly produced
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Figure 1. Chromatographic analysis of alcohols contained in organic matter extracted
from reaction waters.

Table 1

Chemical composition and concentration of organic liquids separated from the
composition of reaction waters by the rectification method

Ne Library/ID RT | area%

1. Ammonia 2.077 1.56
2. Ethyl format 2121 20.00
3. Ethanol 2.224 45.91
4. Hydroperoxide, 1-methylethyl 2.324 1.95
5. 1-propanol 2.565 16.03
6. 1-propanol, 2-methyl- 3.029 0.94
7. 1-butanol 3.386 5.08
8. 4,4 -dimethyl-, acetate 27.306 0.71
9. 1,3-dimethyl-4-vinylhexadehydrocyclopenta 27 498 1.86

[o]phenanthren-3-ol

10. Cholestan-16-ene 27.881 1.69
11. Cholestan-3-one, 4,4-dimethyl-, alpha. 27.936 0.27
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in industry using partial oxidation and water
vapor conversion methods.

Fisher Tropish Synthesis. In this
process, the process of synthetic extraction
from synthesis gas is considered, in which
CO and H, react in the reactor to produce the
main product synthetic oil (Wax) and
intermediate products (aldehydes, ketones,

alcohols, reaction waters, etc.). The
following reactions take place in the process
[3; p. 375].

Basic reactions
. nCO+(2n+1)H, >

C,Hypniy + nH,0 alkanes
Il. nCO + 2nH, - C,H,, + nH,0
alkenes
CO+ H,0 & C0O,+ H,
reaction waters

Additional reactions

. nCO + 2nH, -

H(-CH,—),,0H + (n+ 1)H,0
spirtlar

4. The artificial oil obtained as a result
of Fischer-Tropish synthesis is refined and
separated into fractions and brought to the
state of finished products.

Research  methodology. In this
process, reaction waters + alcohols,
aldehydes, ketones are formed as a by-
product of Fischer-Tropish synthesis. Water

Is removed from this liquid mixture by the
rectification method, and the resulting
organic compounds (alcohols, aldehydes,
ketones) are used as fuel for furnaces
(boilers) in technology. Analysis of the
content of organic liquid separated from the
content of technical water is given in Fig. 1

[4].

Results. Ethanol (45.91%), Ethyl
formate (20.00%) and 1-Propanol (16.03%)
constitute the main share of organic liquids
extracted from the composition of reaction
waters. The physical properties of organic
liquids extracted from the composition of
reaction waters are presented in Table 2 [5;
p. 604-607].

The composition of the reaction water
IS mainly salts. This mixture was divided
into fractions in an experimental device by
driving alcohol and ethers from its
composition. The laboratory device of the
fractional driving process is presented in Fig.
1. A 100 ml sample of organic matter was
taken and separated into fractions by heating
it at 20, 60 and 80°C using 7 heating
furnaces in 1 driving flask [7; p. 109].

As a result of driving at 20°C, methanol
was extracted as a gas. In this case, the total
mixture content decreased by 1.3%. Ethyl
formate began to evaporate when the

Table 2
Basic physical properties of organic liquids separated from reaction waters
The name of an organic liquid Molar mass, Density, Boiling
Ne gr/mol kg/m3 temperature °C
1. Ammiak 17,031 0,73 -33,34
2. Etil formati 74,08 917 54
3. Etanol 46,069 789,45 78,39
4, Gidroperoksid, 1-metiletil 76.0944 924 84
5. 1-propanol 60,0952 803 97
6. 1-propanol, 2-metil- 74.1216 803 108
7. 1-butanol 74,12 810 117,7
8. 4,4 -dimetil-, asetat 59.04 902 137
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Figure 1. A simple driving laboratory device.
1 - driving flask, 2 - vacuum, 3 - thermometer, 4 - refrigerator, 5 - flask, 6 - collecting
flask, 7 - heating furnace, 8,9 - tripod.

temperature was increased to 60°C, which
also decreased by 18 mL in the process.
Conclusions. It can be concluded that
the technology of production of technical
alcohols can be established by driving the

mixture of reaction waters + organic liquids
formed in the Fischer-Tropsch technology
and separating the separated light phase into
separate fractions.
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