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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies 
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new 
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be 
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts 
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers, 
authors, publishers, and institutions sets it apart from other research databases. The inclusion of 
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index 
demonstrates our dedication to providing the most relevant and influential content of chemical 
sciences to our community.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабарлары. Химия 
және технология сериясы» ғылыми журналының Web of Science-тің жаңаланған нұсқасы 
Emerging Sources Citation Index-me индекстелуге қабылданғанын хабарлайды. Бұл 
индекстелу барысында Clarivate Analytics компаниясы журналды одан әрі the Science Citation 
Index Expanded, the Social Sciences Citation Index және the Arts & Humanities Citation lndex-ке 
қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар 
мен мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Химия 
және технология сериясы Emerging Sources Citation lndex-ке енуі біздің қоғамдастық үшін 
ең өзекті және беделді химиялық ғылымдар бойынша контентке адалдығымызды білдіреді.

HAH PK сообщает, что научный журнал «Известия HAH PK. Серия химии и технологий» 
был принят для индексирования в Emerging Sources Citation Index, обновленной версии 
Web of Science Содержание в этом индексировании находится в стадии рассмотрения 
компанией Clarivate Analytics для дальнейшего принятия журнала в the Science Citation 
Index Expanded, the Socia1 Sciences Citation Index и the Arts & Humanities Citation Index. 
Web of Science предлагает качество в глубину контента для исследователей, авторов, 
издателей и учреждений. Включение Известия HAH PK в Emerging Sources Citation Index 
демонстрирует нашу приверженность к наиболее актуальному и влиятельному контенту 
по химическим наукам для нашего сообщества.
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PROCESSING OF COAL TAR INTO PETROCHEMICALS AND FUEL PRODUCTS 

Abstract: the article summarizes the results of the research. The influence of cavitation-wave action on 

coal tar, which leads to a change in the rheological properties (density, viscosity), as a result of an increase in 

the yield of light and medium fractions, is investigated, and the process of catalytic hydrogenation of coal in 

the presence of a catalytic additive and mine methane is studied. 

Currently, the study of fuel and chemical products of coal and oil is considered as one of the promising 

priority areas in petrochemistry and energy. [1-3] During the thermal processing of solid fuels (brown coal, 

peat, coal), in addition to the formation of semi-coke and coke, resins, pyrogenetic water and gases are formed. 

Processing of coal tar is carried out in order to obtain aromatic hydrocarbons before obtaining motor fuels, 

obtaining phenols, homologs of naphthalene. The interest in the study and complex processing of coal tar 

obtained from the coals of the Shubarkol section is of a practical and theoretical nature. The Republic of 

Kazakhstan has a unique hydrocarbon raw material, which is exported to the countries of the far and near 

abroad. The territory of Central Kazakhstan is famous for the coal basins of the Karaganda, Ekibastuz, 

Shubarkol deposits, etc. The main difference between the coals of the Shubarkolsky section is a low ash content 

(3-5%), a high concentration of hydrogen in the organic mass of coal, a low degree of metamorphism, a high 

yield of volatile products, in addition, it should be noted that the coals of the Shubarkol section are developed 

by an open method. 

The literature review [1-2] showed that in practice there are no wave apparatuses that would allow 

processing of heavy hydrocarbon raw materials using non-thermal methods. 

The purpose of this work was to study the effect of cavitation-wave action on coal tar, which leads to a 

change in the rheological properties (density, viscosity), and as a result, an increase in the yield of light and 

medium fractions. 

The mechanism of formation of a pseudo-homogeneous catalyst was studied by electron scanning 

microscopy. It is shown that Fe-and Ni-containing catalysts with particle sizes of 5-20 nm at the primary CCR 

will have a catalytic activity several times higher than heterogeneous catalysts on different carriers. 

Key words: coal, hydrogenation, peat, cavitation, petrochemicals, fuels, resin, phenol. 

Introduction. In the Republic of Kazakhstan 

and abroad, chemical products from coal are obtained 

mainly using the processes of thermal destruction - 

coking and semi-coking.  Coal (coke-chemical) tar, 

consisting mainly of condensed aromatic hydrocarbons 

and other high-molecular compounds, is the most 

difficult to process high-boiling hydrocarbon feedstock 

[1]. 

In industry, the resin is subjected to dehydration 

and distillation into separate fractions, from which 

phenols, pyridine bases, benzene, naphthalene and 

other chemical products are obtained by the methods 

of alkaline and acid extraction, crystallization, 

hydrotreating. Currently, resin processing is carried out 

in order to obtain marketable products, the quality of 

which meets the requirements of the standards.  The 

light fraction of the resin is usually processed with 

heavy benzene, the middle fraction is used as a source 

of raw materials for the production of phenols, 

nitrogenous bases, the naphthalene fraction is 

considered as a source of valuable phenolic raw 

materials. 

Primary processing of coal tar is carried out at 

coke plants. The resin is subjected to distillation into 

narrow fractions (table - 1) in installations including a 

tubular furnace and rectification columns to separate 

the cut into fractions [7, p. 15]. Individual substances 

are extracted from coal tar fractions by crystallization 

or by treatment with reagents (for example, with an 

alkali solution in the extraction of phenols). 

https://doi.org/10.32014/2021.2518-1491.65
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Table 1 - Composition of coal tar 

Fraction 
Yield, mass.  

% 

Boilingtemperatur

erange, °С 

Density (at 20 ° 

C), kg / m3 
Emittedsubstances 

Light 0,2-0,8 170 900-960 Benzene and its homologues 

Phenols 1,7-2,0 170-210 1000-1010 Phenols, pyridine bases 

Naphthalene 8,0-10,0 210-230 1010-1020 Naphthalene, thionaphthene 

Heavy(absorptio

ncapacity) 

8,0-10,0 30-270 1050-1070 Methylnaphthalenes, acenaften 

Anthracene 20,0-25,0 270-360

(andupto 400)

1080-1130 Anthracene, phenanthrene, 

carbazole, etc.. 

Peck 50,0-65,0 above 360 1200-1300 Pirenne et al. highly condensed 

aromatic compounds 

Due to the large number of components in the 

fractions, it is impossible to obtain any component 

with a sufficiently high yield by one rectification, 

therefore, obtaining separate products from the resin 

is achieved by a combination of various methods.  

The heavy fraction is the residue after the extraction 

of the light fractions.  It is used as absorbers of 

benzene products from coke oven gas, for wood 

preservation, production of soot and other purposes.  

Pitch (the residue after the separation of the CC into 

fractions) is used for the manufacture of electrode 

coke, coatings, binding materials. 

On the basis of coal tar processing, many 

pharmaceuticals are synthesized - streptocid, 

sulfidin, pyramidon, phenacetin, aspirin; produced 

plastics, individual products (naphthalene, 

anthracene, to a lesser extent phenols). 

Materials and methods. Coal tar obtained 

in the process of semi-coking of Shubarkol coal 

was used as a feedstock (coal tar was presented by 

the Karaganda factory JSC "Спецкокс"). The 

positive effect of the rotary pulsation cavitator 

(RPC) on the reduction of the viscosity and density 

of coal tar was established. The high efficiency of 

RPC is achieved by the complex effect of 

polygradient fields on the treated media. 

Dispersion of solids and liquids is carried out due 

to both shear and tensile stresses (cutting and 

crushing), and elastic vibrations of the sound and 

ultrasonic frequency spectrum, as well as 

cavitation-cumulative and hydro-shock effects.In 

addition, along with the cumulative and the impact 

of high-speed (up to 300-1200 m/s) micro-jets in 

the areas of collapse of cavitation bubbles, there is 

an increase in pressure to 0.2-5 GPa and 

temperature to 10000C, there is a luminescent glow 

and ionization of the medium. At the same time, in 

addition to intensive particle crushing and mixing, 

their physical and chemical activity, pH, and 

electrical conductivity of the mixture increase. The 

analysis of the component group and fractional 

composition of coal tar was carried out on a 

chromatograph "CHROM-5" with a capillary 

column using an individual treterpene 

hydrocarbon. The length of the column is 100 

meters. the gas carrier is argon, and hydrogen was 

used as an auxiliary carrier gas. The 

sample was entered with a "Газохром-101" micro-

syringe with a capacity of 1mkl. With a selection of 

0.5 µl for analysis at a temperature of 30,55,80 and 

1000C. The retention and dead volume time indices 

were calculated on the IBM-486S PC using a 

specially designed program. To calculate the 

quantitative content of the components, 

chromatograms were used at 30-530C and at 1000C 

after octane until the end of boiling of the fraction. 

The laboratory RPC is presented by the Kiev 

Polytechnic Institute, it consists of an intermediate 

tank with pipes for water supply and output of the 

finished product and a circulation circuit with a 

centrifugal pump and a working area. The effects on 

the object under study were carried out using a 

rotary-pulsating cavitator consisting of an electric 

drive and dispersing elements, in the form of flow-

through static devices with a profiled channel for the 

passage of resin. The exposure time was 1, 3, 5, 10 

minutes, after which the density and kinematic 

viscosity of the coal tar were measured. The 

viscosity was measured using a capillary viscometer 

of the ВПЖ -2 brand. The EPR spectra of the 

samples were obtained using a РЭ 1306 

spectrometer equipped with a temperature prefix 

and an analog-to-digital interface. 

Results and discussion. In the course of this 

work, the effect of the time of cavitation-wave 

action on the change in the viscosity and density of 

the resin at different temperatures was studied (Fig. 

1 a, b) and in Table 1(a-e).  

Based on the obtained data, it is established 

that with an increase in temperature at all intervals 

of wave action, a decrease in the viscosity and 

density of the resin is observed. This fact is 

explained by the destruction of high-molecular 

compounds, polycyclic hydrocarbons and phenols. 

Cavitation-wave effect on the resin of the 

Shubarkol section for 5 min. with a rotation speed 

of "3" at a temperature of 400℃, it causes the most 

significant changes in its rheological properties, and 

these values of viscosity and density are the 

minimum of the entire series of experiments, which 

indicates the maximum destruction of the resin. 

Therefore, this time, temperature, and speed of the 
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cavitation-wave action on the resin of the Shubarkol 

section are optimal for the destruction of the resin. 

It was found that the kinematic viscosity of the 

treated sample, which falls after the cavitation wave 

action, increases again after 5 hours and 

significantly exceeds the value of the initial 

viscosity. 

Apparently, for the successful use of RPC, 

after the cavitation action, the resulting product 

should be continuously fed to the distillation 

column or to the reactor for catalytic hydrogenation. 

According to modern concepts, destruction is 

considered as a continuous process of 

transformation of newly formed products, the 

individual stages of which are closely interrelated 

and cannot be considered in isolation. This process 

consists of parallel competing reactions of 

destruction and synthesis, which are based on a free-

radical mechanism. To study the process of resin 

destruction, the method of EPR spectroscopy is 

relatively widely used, which registers undistorted 

EPR absorption spectra, and allows us to obtain 

valuable information about the structural 

transformations that occur as a result of destruction. 

According to this, EPR - spectral studies of the 

initial and destroyed (the time of cavitation-wave 

action was 5 minutes) samples of coal tar under 

normal conditions were carried out, the results of 

which are shown in Figure 2. 

According to the results of EPR spectral studies, it 

is clear that after the cavitation-wave effect, the 

amount of free radicals increased compared to the 

original sample, which confirms the assumption that 

the structures of the complexes of organic 

compounds that make up the coal tar were 

destroyed. In this regard, we believe that a similar 

transformation will occur under the cavitation-wave 

action of the organic mass of coal and heavy oil. 

Thus, it is established that as a result of the 

destruction of the organic complex of the object 

under study under the cavitation-wave action, a 

change in the rheological characteristics is 

observed, and the main factors affecting the 

dependence of the latter are the temperature and 

time of the cavitation-wave action, which indicates 

the destruction of the organic mass of coal tar. 

Table 1 (a) - Identification of the component composition of the initial coal tar 

(Calculation type internal normalization, gasoline/oil) 

№ Component Concentration,% 

1 С12 216 1,5629 

2 С13 225 4,7196 

3 С14 254 5,9934 

4 С15 270 5,7453 

5 С16 287,5 5,4415 

6 С17 303 6,4094 

7 С18 317 5,7108 

8 С19 331 4,8405 

9 С20 345 4,6198 

10 С21 360 4,5253 

11 С22 370 4,1921 

12 С23 380 3,6952 

13 С24 391 2,8873 

14 С25 403 2,5273 

15 С26 414 2,3158 

16 С27 426 1,9379 

17 С28 438 1,9398 

18 С29 448 1,8088 

19 С30 453 1,7926 

20 С31 460 1,4160 

21 С32 470 1,1644 

22 С33 480 1,1923 

23 С34 490 1,3129 

24 С35 500 1,2142 

25 С36 510 1,5925 

26 С37 520 2,3658 

27 С38 530 3,2062 

28 С40 550 3,7761 

29 С41 560 4,1864 

30 С42 570 3,7403 

31 С43 580 2,1675 
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Calculation 

Density, g / l - 764,836 

Table 1 (b) - Group composition of coal tar 

№ Group Name Massfraction,% Volumefraction,% Molarfraction,% 

1 Gasoline-200 0,000 0,000 0,000 

2 DieselTop-200-370 53,761 100,000 68,499 

3 Fueloil-370-500 25,204 0,000 20,106 

4 Tar above-500 21,035 0,000 11,396 

5 Unknown 0,000 0,000 0,000 

Table 1(b) - Fractional composition of coal tar 

№ Percentageofdistillate Distillate temperature by weight, deg Distillate temperature by volume, 

deg 

1 5 225,000 216,000 

2 10 253,700 225,000 

3 15 270,970 225,000 

4 20 287,100 225,000 

5 25 303,000 225,000 

6 30 317,000 253,000 

7 35 317,000 253,000 

8 40 331,000 253,000 

9 45 345,000 253,000 

10 50 370,000 253,000 

11 55 380,000 270,000 

12 60 391,000 270,000 

13 65 414,000 270,000 

14 70 448,000 270,000 

15 75 470,000 270,000 

16 80 510,000 270,000 

17 85 530,000 287,000 

18 90 560,000 287,000 

19 95 570,000 287,000 

Table 1 (d) - Identification of coal tar treated with RPC 

(Calculation type internal normalization, gasoline/oil) 

№ Component Concentration,% 

1 С5 36 1,3737 

2 С6 68,7 1,3737 

3 С7 98,4 1,3737 

4 С8 125,7 1,3737 

5 С9 150,8 0,5425 

6 С10 174 5,0253 

7 С11 195,8 14,0725 

8 С12 216 11,4546 

9 С13 225 10,7987 

10 С14 254 10,9008 

11 С15 270 10,7397 

12 С16 287,5 9,1861 

13 С17 303 7,9935 

14 С18 317 5,3021 

15 С19 331 2,7658 

16 С20 345 2,8927 

17 С21 360 1,8860 

18 С22 370 1,6986 

19 С23 380 1,1542 
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20 С24 391 0,7223 

21 С25 403 0,5236 

22 С26 414 0,3558 

23 С27 426 0,2515 

24 С28 438 0,1897 

25 С29 448 0,1485 

Calculation 

Density, g / l - 755,065 

Table 1 (d) - Group composition of treated coal tar with RPC 

№ Group Name Massfraction,% Volumefraction,% Molarfraction,% 

1 Petrol-200 25,135 29,054 27,726 

2 Diesel top-200-370 75,619 70,946 70,327 

3 Fuel oil-370-500 3,346 0,000 1,947 

4 Tar above-500 0,000 0,000 0,000 

5 Unknownpersons -4,009 0,000 0,000 

Table 1 (e) - Fractional composition of treated coal tar with RPC 

№ Percentageofdistillate Distillate temperature by weight, deg Distillate temperature by volume, deg 

1 5 174,000 174,000 

2 10 195,800 195,800 

3 15 195,800 195,800 

4 20 216,000 195,800 

5 25 216,000 195,800 

6 30 216,000 216,000 

7 35 225,000 216,000 

8 40 225,000 216,000 

9 45 253,700 225,000 

10 50 253,700 225,000 

11 55 270,970 225,000 

12 60 270,970 253,700 

13 65 287,100 253,700 

14 70 287,100 253,700 

15 75 303,000 270,970 

16 80 303,000 270,970 

17 85 317,000 270,970 

18 90 345,000 287,100 

19 95 370,000 287,100 

Table 1 (a-e) shows the results of the effect of 

RPC on the destruction of the organic mass of coal 

tar. It can be seen that the yield of the gasoline 

fraction increases from 0.3% to 25%, and the diesel 

fraction increases from 53.7% to 75.6%. In addition, 

there is a decrease in the density of coal tar from 764 

g/l to 755 g/l, respectively. 

Thus, RPC makes it possible to increase the 

yield of light and medium fractions from coal tar, 

without using thermal methods of exposure. 

In the last 10 years of the last century, the 

problems of coal mine methane have become 

particularly relevant as having environmental 

significance and resource conservation. If earlier 

problems of coal mine methane were associated 

only with safe and efficient underground coal 

mining, now coal mine methane is considered as an 

energy carrier and chemical raw material. At the 

same time, its emissions into the atmosphere are 

considered as an environmental hazard on a 

planetary scale. 

Coal deposits of the Republic of Kazakhstan 

are essentially coal-gas deposits, where coal 

methane reserves are comparable to natural gas 

reserves. The Karaganda coal basin at a depth of 

1,800 meters contains from 1-4 trillion cubic meters 

of gas. 

In this paper, we studied the process of 

catalytic hydrogenation of coal in the presence of a 

catalytic additive and coal mine methane, where 

non-ferrous metallurgy waste from the Republic of 

Kazakhstan was used as a catalytic additive [4-6]. 

Catalytic additives based on non-ferrous metallurgy 

waste consisted of elements of groups IV, VI and 
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VIII of the periodic table. The activity of the 

catalytic additive was evaluated by the degree of 

conversion of the organic mass of coal and the yield 

of liquid products. The coals of Central Kazakhstan 

were chosen as the object of the study of 

hydrogenation in the atmosphere of coal methane, a 

wide fraction of heavy oil (300-450℃) was used as 

a paste-forming agent, and a hydrogenating medium 

consisting of coal methane was used for the process 

of coal hydrogenation (the concentration of CH4 

was 98.8 vol.%). 

The solid phase obtained during the catalytic 

hydrogenation of coal was studied using an electron 

microscope. The solid phase consists of the non-

converted part of the organic mass of the coal of the 

catalytic additive. 

Conclusions. 1. It is established that using 

rotary-pulsation cavitation, without using thermal 

methods of influence, to increase the yield of light 

and medium fractions from coal tar and its 

rheological properties. 

2. The optimal conditions for the process of

catalytic hydrogenation of coal in the atmosphere of 

coal mine methane (temperature, initial pressure of 

coal methane, the ratio of coal and paste-forming 

agent, the amount of catalytic additive), ensuring 

the production of 70.4% of the yield of liquid 

products, are determined and the elemental and 

phase composition of the solid residue is 

determined. 

The effect of heterogeneous catalytic 

additives on the qualitative and quantitative 

composition of the hydrogenation products of three 

- and four-component mixtures in the presence of

PGCD is shown.  The results of hydrogenation of

three - and four-component mixtures of model

polyaromatic compounds indicate a significant

change in the ratio of hydrogenation and

hydrogenolysis products, as well as the index of the

degree of conversion depending on the chosen

catalyst.  During the hydrogenation of a three-

component mixture, practically the same results are

observed in terms of the degree of conversion and

the yield of hydrogenation and hydroisomerization

products.
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ТАСКӨМІР ШАЙЫРЫН МҰНАЙ-ХИМИЯ ЖӘНЕ ОТЫН МАҚСАТЫНДАҒЫ 

ӨНІМДЕРГЕ ҚАЙТА ӨҢДЕУ 

Аннотация: мақалада зерттеу нәтижелері жинақталған. Жеңіл және орташа афракцияның 

шығуының артуы нәтижесінде реологиялы қасиеттердің (тығыздық, тұтқырлық) өзгеруіне әкелетін тас 

көмір шайырына кавитациялық-толқындық әсердің ықпалы зерттелді. Сондай-ақ каталитикалық қоспа 

мен шахталық метанның қатысуы мен көмірді каталитикалық гидрогенизациялау үдерісі зерттелді. 

Қазіргі уақытта көмір мен мұнайдың отын өнімдерінің химиялық бағытын зерделеу мұнай-химия 

мен энергетикадағы перспективалық басым бағыттардың бірі ретінде қарастырылуда. [1-3] Қатты 

жанғыш қазбаларды (қоңыр көмір, шымтезек, көмір) термиялық өңдеу кезінде жартылай кокс пен 

кокстың пайда болуынан, пирогенетикалық су және газдар пайда болады. Таскөмір шайырын өңдеу, 

фенолдар, нафталин гомологтарын, ароматты көмір сутектерді мотор отындарын дейын алу 

мақсатында жүргізіледі. Шұбаркөл разрезінің көмірінен алынған таскөмір шайырын зерттеу мен 

кешенді өңдеуге деген қызығушылық практикалық және теориялық сипатқа ие. Қазақстан 

Республикасы алыс және жақын шетелдерге экспортталатын бірегей көмірсутекті шикізатқа ие. 

Орталық Қазақстанның аумағы Қарағанды, Екібастұз, Шұбаркөл және т. б. кен орындары көмір 

бассейндерімен әйгілі. Шұбаркөл разрезінің көмірлерінің негізгі айырмашылығы күлдің төмен болуы 

(3-5%), көмірдің органикалық массасындағы сутектің жоғары шоғырлануы, метаморфизмнің төмен 

дәрежесі. Ұшпа өнімдердің жоғары шығуы болып табылады, бұдан басқа, Шұбаркөл разрезінің 

көмірлері ашық тәсілмен әзірленетінін атап өткен жөн. 

Жүргізілген әдеби шолу [1-2] тәжірибеде ауыр көмірсутекті шикізатты термиялық емес 

әдістермен өңдеуге мүмкіндік беретін толқындық аппараттардың жоқтығын көрсетті. 

Бұл жұмыстың мақсаты реологиялық қасиеттердің (тығыздық, тұтқырлық) өзгеруіне әкелетін 

және нәтижесінде жеңіл және орташа фракцияның өнімділігінің артуына әкелетін көміршайырына 

кавитациялық – толқындық әсерін зерттеу болды.  

Көшірмелі микроскоп әдісімен псевдогомоген катализаторының қалыптастыру механизмі 

зерттелді. Бастапқы КС ККО кезінде 5-20 нм бөлшектердің мөлшері бар Fe және Ni бар катализаторлар 
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әртүрлі тасымалдаушылардағы гетерогенді катализаторларға қарағанда бірнеше есе жоғары 

каталитикалық белсенділікке ие болатындығы көрсетілді. 

Түйін сөздер: көмір, гидрогенизация, шымтезек, кавитация, мұнай химиясы, отын, шайыр, 

фенол. 
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ПЕРЕРАБОТКА КАМЕННОУГОЛЬНОЙ СМОЛЫ В ПРОДУКТЫ  

НЕФТЕХИМИИ И ТОПЛИВНОГО НАЗНАЧЕНИЯ 

 

Аннотация: в статье суммированы результаты исследований. Исследовано влияние 

кавитационно - волнового воздействия на каменноугольную смолу, приводящее к изменению 

реологических свойств (плотность, вязкость), как следствие увеличения выхода легкой и средней 

фракции, а также изучен процесс каталитической гидрогенизации угля в присутствии каталитической 

добавки и шахтного метана. 

В настоящее время изучение продуктов топливного и химического назначения угля и нефти 

рассматривается как одно перспективных приоритетных направлений в нефтехимии и энергетике [1-

3]. При термической переработке твердых горючих ископаемых (бурый уголь, торф, каменный уголь), 

помимо образования полукокса и кокса, образуются смолы, пирогенетическая вода и газы. 

Переработка каменноугольной смолы проводится с целью получения ароматических углеводородов до 

получения моторных топлив, фенолов, гомологов нафталина. Интерес к исследованию и комплексной 

переработке каменноугольной смолы, полученной из углей Шубаркольского разреза, представляет 

практический и теоретический характер. Республика Казахстан располагает уникальнейшим 

углеводородным сырьем, который экспортируется в страны дальнего и ближнего зарубежья. 

Территория Центрального Казахстана славится угольными бассейнами Карагандинского, 

Экибастузского, Шубаркольского месторождений и т.д. Основное отличие углей Шубаркольского 

разреза заключается в низкой зольности (3-5%), высокой концентрации водорода в органической массе 

угля, низкой степени метаморфизма, высоком выходе летучих продуктов, кроме того, следует 

отметить, что угли Шубаркольского разреза разрабатываются открытым способом. 

Проведенный литературный обзор [1-2] показал, что на практике отсутствуют волновые 

аппараты, которые позволили бы проводить переработку тяжелого углеводородного сырья 

нетермическим методом. 

Целью настоящей работы являлось изучение влияния кавитационно-волнового воздействия на 

каменноугольную смолу, приводящее к изменению реологических свойств (плотность, вязкость), и как 

следствие, увеличению выхода легкой и средней фракции.  

Методом электронной сканирующей микроскопии изучен механизм формирования 

псевдогомогенного катализатора. Показано, что Fe- и Ni- содержащие катализаторы с размерами 

частиц 5 - 20 нм при ККО первичной КС будут иметь каталитическую активность в несколько раз 

выше, чем гетерогенные катализаторы на различных носителях. 

Ключевые слова: уголь, гидрогенизация, торф, кавитация, нефтехимия, топлива, смола, фенол. 
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