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6S70MC-C (moxenp AVL Boost)

Mischuk Dmytro Oleksandrovych, Ph.D., associate professor, Kyiv National
University of Construction and Architecture, mischuk.do@knuba.edu.ua
Boychenko Andriy Volodymyrovych, student, Kyiv National University of
Construction and Architecture

Balaka Maxim Mykolayovych, teaching assistant, Kyiv National University of
Construction and Architecture, balaka.mm@knuba.edu.ua

MOTOR FUEL BY HYDROGENATION TECHNOLOGY

Most of the motor fuel is produced at refineries, but its alternative production is
beginning to develop more and more. Many countries are conducting research to
create a new technology for the production of motor fuel, gas and raw materials for
the chemical industry. The basis of this technology is coal, oil shale and oil sands, the
reserves of which far exceed the oil reserves. Motor fuel, the raw materials for the
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production of which are solid combustible minerals (brown and hard coal, sapropel)
and natural gas (methane), are now produced on a limited scale. Further expansion of
synthetic fuel production is constrained by its high cost, which significantly exceeds
the cost of natural oil fuel.

Hydrogenation is a universal method of processing solid combustible minerals
into liquid products and gas. Hydrogenation technology in comparison with other
processing methods is low-operational and low-waste. It can be carried out on high-
power installations. Hydrogenation is a combination of thermal destruction reactions
with hydrogenation (hydrogen addition) [1].

The thermal efficiency of coal hydrogenation is significantly higher than other
processing methods. It reaches 56 % in comparison with 40...45 % at gasification of
coal and synthesis from gas on GTL technology (Gas to Liquid).

By varying the pressure, temperature, duration and type of catalyst, different
types of motor fuel (gasoline or diesel fuel), raw materials for the chemical industry
(phenols and aromatic hydrocarbons) can be obtained from the same coal.

Oil products volume in the hydrogenation of solid combustible minerals is for:

— brown coal from 55 to 80 % of the mass.;

— hard coal from 70 (young coal) to 85 % of the mass. (anthracite);

— sapropel (balkhashin) up to 90...95 % of the mass.

In the 1930s and 1940s, destructive hydrogenation of coal became industrially
widespread in some countries that did not have their own oil reserves. In Germany,
15 hydrogenation plants have been built to process 6 million tons of coal per year.
During the processing of coal at these plants, the volume of motor fuel reached 55,
gaseous hydrocarbons 30 %, water up to 10 %, and the unreacted residue was about
5 % of the organic mass of coal. The multi-stage scheme made it possible to process
almost any hydrocarbon feedstock. However, the large number of levels of
processing significantly complicated and increased the cost of the process [1].

In recent years, Germany, England, Russia and other countries have been
conducting intensive research to improve coal hydrogenation technology in order to
reduce hydrogen pressure and intensify the process. For example, the experimental
production of ST-5 for coal processing 5 tons/day was built [2]. The processing
process is carried out in two stages:

— first, coal or other solid combustible minerals are expanded with heavy oils
to form a paste, and then subjected to hydrogenation at a pressure of 25...70 MPa in
the presence of an iron-molybdenum catalyst at a temperature of 400 °C,;

— the resulting petroleum product is distilled, and fractions with a boiling point
above 325 °C are again subjected to hydrogenation.

Depending on the conditions of the process, the products of processing can be
only gasoline or gasoline and diesel fuel. The octane number by the motor method of
synthetic gasolines is 69,5, which should be increased. Production of 1 ton of
synthetic fuel requires 3...6 tons of coal, so motor fuel is 1,5...2,0 times more
expensive than petroleum gasoline and is not yet widely used.

Recently, there is a growing interest in the process of «thermal dissolutiony of
coal. Dissolution is carried out in various organic substances at atmospheric or
elevated pressure. The maximum solubility is characterized by a mixture of tetralin,
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phenol and naphthalene in the ratio (1:1:1). The amount of substances that go into
solution largely depends on the nature of solid combustible minerals, the properties of
the solvent and the process parameters. The volume of the extract increases with
increasing boiling point of the solvent and when working under pressure (in some
cases, the process is carried out under hydrogen pressure). The optimum temperature
Is the critical boiling point of the solvent, which is for most solid combustible
minerals in the range of 380...450 °C at a pressure of 2...15 MPa and a process
duration of 20...60 minutes.

Synthetic motor fuels do not contain or contain a small amount of primary
harmful substances. Emissions of toxic components in the exhaust gases of internal
combustion engines are much lower compared to traditional petroleum fuels. This
solves the environmental problems of using motor fuels [3].
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Tecnenko  Enmyapn — BiktopoBuu,  1HXEHep, XapKIBCbKUH  HaIllOHAJIBHUM
aBTOMOO1TLHO-TOPOKHIN YHIBEPCUTET

HazapoB Aprtem OumnexkcanapoBuy, acmipaHT, XapKiBCbKHI  Hal[lOHATbHUN
aBTOMOOITEHO-TOPOXKHIN YHIBEPCUTET

OCOBJIMBOCTI 3JIIMCHEHHA POBOYOI'0O HUKJTY
B IBUT'YHAX I3 30BHIIIHIM IIIIBOJAOM TEIIJIOTHA

Excrinmyaramisi Ha aBTOMOOUTPHOMY TPAHCIOPTI MHEBMATUYHOTO JBUTYHA Y
SIKOCTI OCHOBHOI CHJIOBO1 yCTaHOBKH, a00 SIK JOTMIOMDKHOTO y CKJIaJi KOMOIHOBaHOT
€HEPrOyCTaHOBKH, YCKJIQJHIOETHCS MaJlMM 3alacoM €Heprii eHeproHocis —
CTHCHEHOTO TIOBITPS 1 HOT0 Bi'€eMHUMHU TeMmIiiepatypamu npu posmupenHi [1]. s
MOKPAIICHHS] TEXHIKO-€KOHOMIYHMX TOKA3HHWKIB EHEPreTUYHOI YCTAaHOBKM MOKHA
3aCTOCOBYBATH MIJITPIB CTUCHEHOTO MOBITPSI, SIKE MOJAETHCA B UIIHAPH.

[TizirpiB Mo>kHa pealli3yBaTH sIK 3a JOIIOMOTOI0 HarpiBaviB (Hampukian, [2,3]),
TaKk 1 peali3yBaBIIM KOHCTPYKIIO JABUTYHA 13 30BHILIHIM [1JIBOJIOM TEIUIOTH
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