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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.

KasakcmaH Pecnybnukacbl ¥nmmelK fbiibiM akademusicel «KP Y¥FA Xabapnapel. Xumusi
JKOHEe MEeXHO02Usl cepusichbl» fbifibIMU XypHarsbiHbiH Web of Science-miH xaHanaHraH HycKacbl
Emerging Sources Citation Index-me uHdekcmenyze kKabbindaHraHbiH xabapnaldbl. by
uHdekcmery bapbicbiHOa Clarivate Analytics komnaHusickl XypHanobl o0aH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday mecerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawsinap
MeH MeKkemeriepee KoHmeHm mepeHOdiai MeH canacklH ycbiHaobl. KP YFA Xabapnapbl. Xumus
XXoHe mexHonoaus cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabIK yWiH
€H 63eKmi xoHe 6ederdi XumMusisibIK fbiribiMOap 6olbiHWa KOHMeHmMkKe adanobifbiMbi30bi 6irndipedi.

HAH PK coobwaem, 4ymo Hay4HbIl XypHarn «M3secmusi HAH PK. Cepusi xumuu u mexHorio2uii»
6611 npuHam 0ns uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHOU eepcuu
Web of Science CodepxaHue 8 amomMm UHOeKcuposaHUU Haxodumcs 8 cmaduu paccMompeHus
komnaHuel Clarivate Analytics 0nsa OdanbHeluwez0o npuHamMus xypHana e the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npednazaem kayecmeo 8 arybuHy KoHmeHma 015 uccriedosameriell, agmopos,
u3damernel u yupexoeHul. BknoueHue Nssecmus HAH PK e Emerging Sources Citation Index
deMoHCcmpupyem Hawly npueepxeHHOCmb K Haubornee akmyarnbHOMY U 811UsimeribHOMY KOHMeHmy
M0 XUMUYECKUM HaykaMm Ot Haweao coobujecmea.
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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).
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Table 1 - Composition of coal tar

Fraction ;)'eld’ Mass. Erzg:gne?tf Cm peratur ]C):)e nliglgt}/l r(T?; 20 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 | 8,0-10,0 30-270 1050-1070 Methylnaphthalenes, acenaften

ncapacity)

Anthracene 20,0-25,0 270-360 1080-1130 Anthracene, phenanthrene,
(andupto 400) 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 "Cmemnkoxc"). 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 1000°C, 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 wusing an individual treterpene
hydrocarbon. The length of the column is 100

meters. the gas carrier is argon, and hydrogen was a1

sample was entered with a "T'azoxpom-101" micro-
syringe with a capacity of 1mkl. With a selection of
0.5 pl for analysis at a temperature of 30,55,80 and
100°C. The retention and dead volume time indices
were calculated on the IBM-486S PC using a
specially designed program. To calculate the
guantitative  content of the components,
chromatograms were used at 30-53°C and at 100°C
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 BITXX -2 brand. The EPR spectra of the
samples were obtained using a P3D 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.
14a, b) and in Table 1(a-¢).

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°C, 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

used as an auxiliary carrier gas. 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

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

valuable information about the structural 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)
Ne Component Concentration,%
1 Cl12 216 1,5629
2 C13 225 4,7196
3 Cl14 254 5,9934
4 C15270 5,7453
5 C16 287,5 5,4415
6 C17 303 6,4094
7 C18 317 5,7108
8 C19 331 4,8405
9 C20 345 4,6198
10 C21 360 4,5253
11 C22 370 41921
12 C23 380 3,6952
13 C24 391 2,8873
14 C25 403 2,5273
15 C26 414 2,3158
16 C27 426 1,9379
17 C28 438 1,9398
18 C29 448 1,8088
19 C30 453 1,7926
20 C31 460 1,4160
21 C32 470 1,1644
22 C33 480 1,1923
23 C34 490 1,3129
24 C35 500 1,2142
25 C36 510 1,5925
26 C37 520 2,3658
27 C38 530 3,2062
28 C40 550 3,7761
29 C41 560 4,1864
30 C42 570 3,7403
31 C43 580 2,1675
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Calculation

Density, g/ | - 764,836

Table 1 (b) - Group composition of coal tar

Ne 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
Ne 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)

Ne Component Concentration,%

1 C536 1,3737

2 C6 68,7 1,3737

3 C798.4 1,3737

4 C8 125,7 1,3737

5 C9 150,8 0,5425

6 C10 174 5,0253

7 C11 195,8 14,0725

8 Cl12216 11,4546

9 C13 225 10,7987

10 C14 254 10,9008

11 C15270 10,7397

12 C16 287,5 9,1861

13 C17 303 7,9935

14 C18 317 5,3021

15 C19 331 2,7658

16 C20 345 2,8927

17 C21 360 1,8860

18 C22 370 1,6986

19 C23 380 1,1542
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20 C24 391 0,7223

21 C25 403 0,5236

22 C26 414 0,3558

23 C27 426 0,2515

24 C28 438 0,1897

25 C29 448 0,1485
Calculation

Density, g / | - 755,065

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

Ne 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 0il-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

Ne | 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 gll, 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 1V, VI and
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VIl 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°C) 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 CHa
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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TACKOMIP HIAUBIPBIH MYHAW-XUMUSA )KOHE OTBIH MAKCATBIHIAFBI
OHIMJEPTE KAUTA OHIEY

AHHOTAIUS: MakajaJa 3epTTey HOTWXKeJepi XMHakTauraH. JKeHin jkoHe oprama adpaKuusHbIH
LIBIFYBIHBIH apTYbl HOTH)KECIHIE PEOJIOTHSITBI KACUETTEPIiH (THIFBI3IBIK, TYTKBIPIIBIK) ©3repyiHe oKeJIeTiH Tac
KeMip IaibIpblHa KaBUTALUSIIBIK-TOJKBIHIBIK 9CEPIiH bIKNanbl 3epTTeni. Conmali-aK KaTaIMTHKAJIBIK KOCIa
MEH [IaxTaJIbIK METAaHHBIH KATBICYbl MEH KOMIp/Ii KATATUTHKAIBIK THIPOTeHH3ANNSIIAY YIepici 3epTTEIIi.

Kasipri yakpITTa KeMip MEeH MYHaiIbIH OTBIH ©HIMAEPIHIH XUMUSUIIBIK OaFBITHIH 3epAesieY MyHa-XUMHUs
MEH SHEpPreTUKaJarbl IEePCIEeKTUBAIBIK OachlM OarblTTapAblH Oipi perinae Kapactsipbutyna. [1-3] Karrser
YKaHFBII Ka3z0amapasl (KOHBIP KeMip, MIBIMTE3eK, KOMip) TePMUSIBIK OHJEY Ke3iHJe JKapTbUlail KOKC TeH
KOKCTBIH Taia 00JyblHAH, TUPOTCHETUKAIBIK CY JKOHE ra3jiap naiaa 0omnajel. Tackemip HIalbIPbIH OHJLY,
¢denongap, HadTaqTUH TOMOJOITAPBIH, apoOMAaTThl KeMIp CYTEKTEpAi MOTOpP OTBIHAAPBIH JEHBIH aiy
MakcaTeiHAa JKyprizineni. lllyOGapken paspesiHiH KeMipiHEH allbIHFaH TacKeMIip IIaWBIPBIH 3€pPTTEy MEH
KeUICH1 eHJeyre JereH KbI3bIFYIIBUIBIK TPAaKTUKAJIBIK JKOHE TEOpHSUIBIK cunatka ue. Kasakcran
PecniyOnukachl anpic jKoOHE >KaKbplH IIETENAEPre SKCIOPTTAJaThiH Oipereil KeMipcyTeKTi LIMKi3aTKa He.
Opraneik KazakcranusiH aymarbl Kaparangsl, Exibactys, LllyOapken jxoHe T. ©. KeH OpBIHAApHl KeMip
Oacceitnaepimen oiirimi. Lllybapken pa3zpesiHid KkeMipiaepiHiH HeTi3ri albIpMaIIbUTBIFI KYJIIIH TOMEH OOTybI
(3-5%), xemipaiH OpraHMKaJIBIK MAcCaChIHIAFbl CYTEKTiH YKOFapbl MIOFBIPIAHYbI, METaMOP()U3MHIH TOMEH
Iopexeci. ¥IIma eHIMIEpHiH KOFaphl IIBIFYbI OONbIM TaObLTanbl, Oyman Oacka, lllyGapken paspesiHiH
KOMIpJIepi alTbIK TOCUIMEH d3ipJICHETIHIH aTal 0TKCH KOH.

Kyprizinren omebu momy [1-2] Toxipubene ayblp KOMIpPCYTEKTi HIMKIi3aTThl TEPMUSUIBIK €Mec
oflicTepMEH OHICYTe MYMKIHAIK OEpETiH TONKBIHIBIK alllapaTTapAbIH KOKTHIFBIH KOPCETTI.

By >KYMBICTBIH MakcaThl peOJOTUsIIBIK KAaCHETTEPAiH (THIFBI3ABIK, TYTKBIPIBIK) ©3TepyiHe 9KeJeTiH
KOHE HOTIDKECIHJE KEHUT KoHe opTama (hpakmusHBIH OHIMIUITIHIH apTyblHa SKENETiH KeMipHIaibIpbiHa
KaBUTALMSIIBIK — TONKBIHIBIK 9CEPiH 3epTTEy OOMIIBI.

KemripMeni MHKpPOCKON OfiCiMEH IICEBIOTOMOICH KaTalM3aTOPBIHBIH KAaJBIITACTBIPY MEXaHHU3Mi
3eprrenai. bacramker KC KKO ke3inae 5-20 aM 6emmexTepain memmrepi 6ap Fe sxore Ni 0ap kaTanuzartopiap
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OpTYpAl TachIMaliaymIbLIapJaFbl TETepOTeH/l Karanu3aropiapra KaparaHia OipHeIne ece >KOFapbl
KaTaJIMTUKAJTBIK OCIICCHIUTIKKE He OOJIaThIHIBIFBI KOPCETUIII.
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HEPEPABOTKA KAMEHHOYT' OJIbHOM CMOJIbI B ITPOJAYKThI
HE®TEXNMHAU U TOIVIMBHOI'O HASHAYEHUWA

AHHOTamUsA: B CTaThe CYMMHUPOBAHBI pe3yJibTaThl HccienoBanuidl. lccrmenoBaHo BIusHHUE
KaBUTAIlMOHHO - BOJIHOBOTO BO3JIEHCTBHS Ha KaMEHHOYTOJBHYIO CMOJY, TNPHUBOJAIIEe K W3MEHEHHUIO
PEOJIOTHYECKHUX CBOWCTB (TIOTHOCTb, BSI3KOCTB), KaK CIEICTBUE YBEIWYEHHUS BbIXOJa JETKOM M cpeaHen
(hpakium, a TaKKe U3Y4YeH MPOIECC KAaTATUTHYECKON THAPOTESHU3AINH YT B IPUCYTCTBUU KAaTAIMTHIECKON
MO00ABKH U MAXTHOTO METaHa.

B HacTosmee Bpems u3ydeHHE MPOAYKTOB TOIUIMBHOTO M XMMHYECKOTO HA3HAYEHHUS YIJIL M HEePTH
paccMaTpuBaeTcs Kak OJHO NEPCIIEKTUBHBIX MPHOPUTETHBIX HANpaBleHUH B HEYTEXUMHUU U dHEpreTuke [1-
3]. Ilpu TepMuIecKoii TepepaboTKe TBEPABIX TOPIOYNX HCKOMTaeMbIX (OyphIi yTroib, Top(]h, KAMEHHBIH YToJlb),
moMHMO 0O0Opa3oBaHHA TONYKOKCA M KOKCa, OOpa3yloTCsi CMOJIBI, MHPOTeHETHYECKas BOJa W Tasbl
[NepepaboTka KaMEHHOYTOJILHON CMOJIBI IPOBOAMTCS C LEBIO MOTYUYESHHUS apOMAaTHUECKUX YTIIEBOJOPOJIOB 10
MIOJTyYEHUS] MOTOPHBIX TOILTUB, ()EHOJIOB, TOMOJIOrOB HadTanmHa. IHTEpec K UCCIIeOBaHUIO U KOMITJICKCHON
repepaboTKke KaMEHHOYTOJIBHOHW CMOJIBI, MoaydeHHOW m3 yrier lllybGapkombckoro paspesa, IpencTaBiseT
MPaKTUYEeCKUH M TeopeTndyeckuil xapakrep. PecmybOnmka Kaszaxcran pacnosnaraer yHUKalIbHEHIINM
YIJIEBOJOPOJHBIM CBIPHEM, KOTOPBIH SKCHOPTUPYETCS B CTPaHbl JANbHETO W ONMKHEro 3apyOesxbs.
Tepputopuss llentpanpHoro Kazaxcrana cnaBuTcsi yrojpHbeIMH —Oacceitnamu  KaparanamHcKkoro,
Okubactysckoro, Llybapkomsckoro mecropoxaeHnii u T.4. OcHoBHOe oTimuue yried Lllybapkombckoro
paspesa 3aKiIIo9aeTcs B HU3KO0# 301a6H0CTH (3-5%), BRICOKON KOHIICHTPAITMH BOJIOPOIa B OPTaHUYECKOM Macce
YOI, HU3KOH CTemeHH MeTaMopdu3Ma, BBICOKOM BBIXOZE JIETYYHMX MPOAYKTOB, KPOME TOTO, CIeyeT
OTMETHUTB, 4T0 yrim llyGapkoasckoro pa3pesa pa3padaTsIBalOTCSl OTKPBITHIM CITOCOOOM.

[IpoBenennslit nuTepaTypHblii 0030p [1-2] mokaszam, 4TO Ha MPAKTUKE OTCYTCTBYIOT BOJIHOBEIE
anmaparbl, KOTOPbIE TMO3BOJMIM Obl MPOBOANUTH NEPEpabOTKy TSKEIOro YIriIeBOJOPOJHOTO CBIPbS
HETEPMUYECKIM METOJIOM.

Lenpro HacTosmeil paboOTH! SBISIOCH U3YUYECHNE BIMSAHUS KaBUTAI[MIOHHO-BOJIHOBOTO BO3JEHCTBHS Ha
KaMEHHOYTOJIBHYIO CMOJTY, IPUBOAALICE K U3MEHEHHUIO PEOJIOTHUECKUX CBOMCTB (TNIOTHOCTD, BSI3KOCTH), M KaKk
CJIEJICTBHE, YBEITMICHUIO BBIXO/Ia JISTKOW U CpefHen (hpaKiu.

MeToOoM  BNEKTPOHHOW  CKAHHPYIONIEH MHKpPOCKONIMM HM3y4eH MeXaHH3M  (OpMHUPOBAHHS
MICEBIOTOMOTEHHOTO KaTanu3aropa. [lokazano, uto Fe- u Ni- conmepkamme KaTaau3aTOpbl C pa3MepaMu
gactun 5 - 20 uM npu KKO nepsuunoit KC OyayT uMeTs KaTaqUTHYECKYIO aKTUBHOCTh B HECKOJIBKO pa3
BBIIIIE, YEM T€TEPOTEeHHBIEC KaTaln3aTOPhl Ha Pa3INYHBIX HOCUTEIX.

KiroueBsle ciioBa: yroib, ruporenusaius, Topd, kaBuraius, He)TeXUMUs, TOIUINBA, CMOJIa, (DEHOJI.
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