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IIpoodosicyemovcs usuenns npouecy Koneepcii eyeinns
8 cunme3-2a3 6 YMoBax aepo30sivbH020 HAHOKAMANI3Y ma
00Tpynmoeano ouikyeani nepesazu maubymivoi npomuc-
10601 mexnonozii. /o nepesaz moxcna 6ioHecmu MONCAU-
gicmob 3MiHI0GAMU WEUOKICMb PeaKyii WIAXOM 6NIUBY HA
IHMEHCUBHICIL MEeXAHOXIMIMHOI akmueauii kamanizamopy.
Hocaidacenns npouecy nposoounocs 6 peaxmopi, oe mexa-
HOXIMiuHa axmueauis 301CHIOEMbCA WAAXOM 00epmanns
xamaaimuunoi cucmemu. Bnaue inmencusenocmi axmuea-
Uil Ha XiMIMHI PeaKyii 6 YyMoeax aepo3oibH020 HAHOKAmMAaJli-
3y paniwe edxce 6ye dogedenuil 0 peakmopie iz ncegoo-
3pidcenum ma 6i0PO3PIONCEHUM WAPOM KAMATIMUUHOL
cucmemu. Ilonepeoni odocnioxncenns eussunu, wo mexa-
HOXIMIMHA aKmueauis énaueac Ha ckaiao npooyxmie Kow-
gepcii, a came na cniegionowenns CO:H,. Ile dozsoaumv
8 MaludymHbOMYy WEUOKO NepeopicHmosyeamu upooHu-
ymea cunmes-ea3y nid KOH'IOHKMYPY PUHKY OP2AHIMHUX
npodyxmie. Pesynomamu o0ocaidicenns noxazaau, wo
npu memnepamypi 750 °C, 1 amm, inmencusnocmi MXA
2-406/c i nadauwmxy eyeiana (C:Hy0=5,5:1) ompuma-
ne cnissionowenns CO:Hy=1:1,99—1:2,10 moscaueo euxo-
pucmosysamu 6 ompumanui cnupmie. IIpu memnepamypi
750 °C, 1 amm, inmencusnocmi MXA 0—106/c i naoauw-
xy eyeiana (C:H»,0=5,5:1) ompumane cnisgionowenns
CO:Hy=1:1,19—-1:1,35 mosrcaueo euxopucmosyseamu 6 ompu-
manni cxnaonux eipis. Taxosic 6id3navena mocaugicmo
ompumanns cunmes-zaszy cniegionowennam 1:2,3(2,5),
AKUL MONCHA 3ACMOCY8amu ONsL OMPUMAHHS 6Y2J1€600HIE.
Ompumanis ub020 CniBEIOHOWEHHS 68 PeXcuMi: memnepa-
mypa 750 °C, mucx 1amm, cniegionowenns 6yezinas:eo-
da =1:0,87, inmencusenicmo MXA 3-406/c. A 3asnauenui
npouec ompumanns 8yzneeoonie docaioxcenuii npu 230 °C,
1amm, y 6i6pospioncenomy wapi aepozonio xamaniza-
mopa, cnissionowenns CO:Hy=1:3 npu 31y i CO:Hy=1:2
npu 3 i 5 Liy. Pesyaomamu danoi cmammi € npoodoscen-
HAM 27106abH020 00CHIOHCEHHS NPOUECY NepepooKu 6Y2ians
3 OompumannamM HeoOXiOH020 NPOMUCIL06020 NPOOYKMY.
Y uiii ocobausocmi noasieae nepesaza nposedeHus 0amozo
npouecy 3a mexHoJI02i€10 aepo30nbH020 HAHOKAMANi3y

Kmouogi cnosa: aepo3onvhuil nanoxamanis, mexamo-
XiMiuHa axmueauis, Kamaiimuvna cucmema, CKaao Cu-
me3-za3y, naposa KoHeepcis
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1. Introduction

The most common industrial technologies for obtaining
the synthesis-gas include steam conversion of methane,
partial methane oxidation, plasma gasification of waste and
raw materials, coal gasification. The raw material for the
production of synthesis-gas can be any carbon-containing
compound. Typically used are methane or natural gas, liquid
fraction of oil, and coal. This process utilizes air, oxygen,
water vapor, carbon dioxide and hydrogen as the gasifica-
tion agents, as well as the mixtures of these compounds.
An important parameter for the process of obtaining the syn-
thesis-gas is the ratio CO:Hjy. The most common industrially

applied ratio of CO:Hj ranges from 1:1 to 1:3 [1]. It depends
on the need for obtaining a specific reaction product.

The most common technique for obtaining the synthe-
sis-gas is steam conversion of methane. The process occurs
in a reforming furnace on the catalyst Ni/Al,O3; sometimes
the catalyst Fe3O,4/CryOs3is used. An important factor is the
highly-developed surface of the carrier. Despite the general
acceptance and wide application of a given process, it has
certain drawbacks. These include:

— a temperature drop for height and cross-section of the
catalyst layer in a reforming furnace;

— the difference in resistance of the catalyst layer in dif-
ferent furnace tubes;




— destruction of a catalyst because of insufficient
strength of the carriers [1].

One of the issues for the industrial development of this
country could be using coal as a starting raw material for the
chemical and energy processes. Coal is one of the most com-
mon fossil resources of the country. Therefore, the creation
of a plant for processing coal into the product required by
chemical industry is one of the promising solutions. The study
into a process of steam conversion of coal into aerosols of the
nanocatalyst in the rotating reactor has been extended.

The principles and advantages of the aerosol nanocatalysis
technology (AnC — Aerosol nanoCatalysis) are described in [2].
Using the aerosol of a catalytically-active substance allows
the intensification of chemical reactions. Mechanical action
contributes to the active state of the catalyst and increases the
reaction rate. The state of a catalyst aerosol and constant me-
chanical action helps reduce catalyst deactivation.

It is known that mechanical action disrupts the struc-
ture of the catalyst particle during its collision with any
solid surface. Devices for shredding are most often used for
obtaining substances in the finely-dispersed state [3]. The
defects of structure thus created, as well as the active state
of the particle surface, impact the enhancement of reactivity.

In the aerosol nanocatalysis reactor at continuous ex-
posure of the catalyst to mechanochemical activation, there
occurs the chemical conversion of substances. It is known
that impact mechanical actions and friction leads to:

— changes in the thermodynamic potentials of a sub-
stance;

— the formation of defects in the structure of the surface;

— a change in the properties of the surface of the shred-
ded material [4].

The relevance of this work is in the fact that we propose
a new technique for obtaining the synthesis-gas, which
would make it possible to solve the problems that occur
in the most common industrial technologies. Particularly,
in the technology of steam conversion of methane. Efficient
application of the process of steam coal conversion based
on the aerosol nanocatalysis technology could open up new
prospects for the development of chemical and petrochemical
industry in Ukraine. The raw material, which we propose to
use in a given process, is an affordable resource with stocks
in this country. The advantage of the proposed technique
for obtaining the synthesis-gas is decreasing the resistance
and drop in temperature in the catalyst layer. That in turn
reduces the gradient of concentrations and temperatures in
the reactor, which makes it possible to maintain a uniform
rate of reaction and reduce the concentration of a catalyst in
the reactor by about 106 times.

This paper is continuation of the research into steam con-
version of coal in a rotating layer of the nanocatalyst aerosol.
The possibility of the process proceeding under conditions
of the nanocatalyst aerosol, as well as research results, are
presented in paper [1]. We shall consider the effect of the
intensity of mechanochemical activation with determining
an optimal mode for the stone coal conversion.

2. Literature review and problem statement

Paper [5] reports results of research into products of ther-
molysis of stone coal: a solid residue of the thermal decomposi-
tion of coal, a resinous faction. The authors consider influence
of temperature on the composition of decomposition products.

They, however, did not highlight a possibility to change the
composition by shredding the fraction of stone coal and by
mechanical agitation in the process of thermal decomposition.

Work [6] investigated the composition and chemical-
technological properties of fractions of stone coal with a dif-
ferent density. It was established that the maximum content
of aromatic components of coal is found in the fractions of
coal with a density larger than 1.40 g/cm?. The work, how-
ever, failed to highlight the disadvantages of using this frac-
tion of coal to obtain the sought-after intermediates, such as
the synthesis-gas.

Paper [7] reports results of studying the process of
cracking the mechanically-treated brown coal. The authors
drew a conclusion regarding the impact of coal mechanical
treatment on the composition of the obtained products.
They, however, did not consider the influence of the intensity
of mechanical treatment; there is no comparison of various
techniques for mechanical treatment.

Study [8] presents results of experimental research into
coal gasification in the environment of high-temperature
water vapor. The component composition of the resulting
gas phase is given. The authors, however, did not consider the
influence of the ratio of water vapor and carbon, which is an
important control parameter in a given process.

In paper [9], coal was exposed to pyrolysis at tempera-
tures of 650 °C and 850 °C (aging duration is 2 hours). The
authors determined parameters of ash content and the yield
of volatile substances from the light, medium, and heavy
fractions of coal. The work, however, did not address the
influence of temperature on the yield of volatile substances.
It is not clear why the authors accepted such a temperature
interval. No conclusion was drawn about whether one could
increase the output of volatile substances, in particular, by
exposing the studied samples of coal to agitation.

Work [10] estimated the possibility of burning stone
coal at burning furnaces. The results of industrial tests are
reported that involved the estimation of temperature change
depending on the height of the combustion chamber of the
boiler. The data from experiments showed uneven tempera-
ture distribution over the height of the combustion chamber
of the boiler. The work, however, did not cover the issue on
reducing a temperature drop. The authors did not consider
the application of agitating mechanisms in order to solve
a given problem.

Paper [11] assessed the possibility of burning stone coal
at different concentrations of excess air. The experiments
were conducted that demonstrated the impact of excess air
on the distribution of temperature and combustion products
in the burner. The study did not take into account the pos-
sibility of using water vapor as a supplement to the air-gas
mixture and a change, as a result of this, in the combustion
products in the burner.

Study [12] outlined a possibility to burn coal shale
in furnaces with a bubble fluidized layer and showed the
advantages provided by this technique. It is not clear, how-
ever, how the degree of conversion of a combustible material
changes during combustion process if one carries out the
process not in furnaces with the fluidized layer, but in fur-
naces with a rotating layer. And how, as a consequence, the
concentrations of SOy and NOx would change in the flue gas.

Paper [13] investigated the way in which a replacement
of burning impurities for different types of coal had in-
creased the efficiency of coal combustion (the rate of burn-
out increased); the concentration of NOx and SO, decreased



as well. The authors did not consider how mechanical agita-
tion of coal affected the efficiency of its combustion.

Work [14] studied the influence of conditions of the
process on the behavior of free radicals in the solid phase of
coal during pyrolysis. It was found that temperature is the
most important factor that determines the formation and
performance of free radicals in the solid phase. However, the
factors considered did not include the influence of mechani-
cal agitation of coal.

Paper [15] reported experimental study into a thermal
behavior of blends of coal waste. The authors examined the
speed of degradation, conversion rate and kinetic parame-
ters. However, they did not consider the influence of adding
water vapor to the coal waste. No conclusion was drawn on
whether one could improve the efficiency of the process by
exposing the examined mixture to agitation.

Study [16] investigated the technique for melting
a mixture of coal and ash in a gasifier with the entrained
flow. Research results include conversion of coal, the compo-
sition of the gaseous product and temperature profile. It was
established that the composition of products changed along
the length of a reactor (a large part of the reaction proceeded
rapidly at the gasifier front). The work did not consider the
way the conversion of coal and the composition of products
would change when mechanical agitation is employed.

Based on the results of an analysis of scientific litera-
ture that addresses the subject under consideration, still
unresolved is the problem related to the difficulty to control
the composition of gases during conversion and to the ratio
CO:H;, while using a specific type of raw material. It is
worth noting that the examined and discussed publications
from periodical scientific publications failed to investigate
the way in which mechanical agitation of coal affected
a change in the composition of the conversion products.

Studying the process of steam conversion of stone coal
based on the technology of aerosol nanocatalysis in the ro-
tating reactor would make it possible to solve the issues that
are identified when analyzing the scientific literature that
tackles the examined problem. Namely, the proposed tech-
nique for obtaining the synthesis-gas, in order to adjust the
ratio CO:Hjy includes a control parameter — the intensity of
the mechanochemical activation. Owing to it, changing the
intensity of mechanochemical activation can help obtain the
ratio for the products of conversion depending on the needs
of a particular production.

Employing a technique for the conversion of stone coal
under conditions of the aerosol nanocatalysis technology
will make it possible to reduce the resistance and a tempera-
ture drop in the catalyst layer. Applying the aerosol of the
catalyst only in a reactor enables the reduction of its concen-
tration by approximately 10° times, and the elimination of its
mechanical and thermal constraints associated with its use.

The absence of a gradient of the concentrations and
temperatures in the reactor for aerosol nanocatalysis makes
it possible to maintain a uniform reaction rate. That leads
to a uniform process of gasification of coal particles and to
the fullest extent of converting the coal raw materials into
products of conversion.

3. The aim and objectives of the study

The aim of this study is to determine the influence of the
intensity of mechanochemical activation on the course of

the process of steam conversion of stone coal under condi-
tions of the aerosol nanocatalysis technology in the rotating
reactor. This would make it possible to expand the know-
ledge when developing the fundamentals of the technology
for the conversion of coal into synthesis-gas in order to im-
prove technical and economic indicators.

To accomplish the aim, the following tasks have been set:

— to modernize and improve the node that enables the
rotation of a laboratory reactor;

—to conduct research into dependence of the yield of
the targeted and side products of conversion on the speed of
rotation and to analyze the results obtained;

— to explore a change in the ratio of CO:Hj on the inten-
sity of mechanochemical activation.

4. Preparing the study of the process for obtaining
synthesis gas through a steam conversion of stone coal

A detailed schematic of the laboratory installation with
a rotating reactor, used to study the process of steam conver-
sion of coal, is given in paper [1]. To study the influence of
intensity of mechanochemical activation, we introduced small
improvements to the node that enables the rotation of the
reactor. Specifically, replacement of the engine that can rotate
a reactor at a rate above 5 Hz; replacement of the laboratory
transformer that regulates voltage for the engine operation.

General outlay of the rotating reactor is given in Fig. 1.

a b
Fig. 1. Reactor for aerosol nanocatalysis:
a — general view; b — inside view

Volume of the laboratory reactor was 90 cm®. The inner
walls of the reactor hold 3 blades.

We begin the experiment by loading a catalytic system
and the examined mass of stone coal into reactor. Prepara-
tion of the catalytic system is described in paper [1].

In this study, we investigated stone coal (Lisichansk,
Ukraine) of the following composition, % by weight: C — 86;
H-4.5;N - 1.5; O — 3.1; S — 3.2; impurities — 1.7. The star-
ting coal mass was shredded to a fraction of 1.2—0.3125 mm.
The examined mass of coal was 19 g and 1 g. Density of the
coal dust fraction was 633 kg/m? [17].

Based on the preliminary research results, we deter-
mined the best temperature of conversion. It is 750 °C [1].

The study was conducted without rotation of the reactor
and at a rotation speed from 1 to 7 Hz. Rotation of the reac-
tor contributes to the creation and activation of the catalyst
aerosol nanoparticles.

For a steam coal conversion air is the undesired compo-
nent. That is why before conducting the experiment we blew
the reactor with nitrogen to displace the air [18].



When the temperature reached 750 °C, we fed water
at a rate of 3.43 ml/min and 1.15 ml/min in accordance
with the design of experiment (0.2058 and 0.069 1/h,
respectively).

The chilled condensate was collected into a tank. The
gas sample was separated for further analysis. However, it is
a known fact that water vapor is difficult to separate from
the gases of conversion. That is why water vapor was partial-
ly present in the analyzed samples [19].

Analytical control was performed using the chromato-
graph «<LHM-8». The procedure for a gas chromatography
analysis is described in detail in paper [1].

Volume of the gas sample is 20 ml; it is taken to the air-
tight container. To study the process of steam conversion of
coal, we need to know the concentrations of H,, CO, CO»,
H,S, CHy, CyH,, CoHy, CoHg. A chromatograph makes it
possible to determine the concentration with an accuracy
not less than 0.01 % by volume [19].

5. Experimental research into the process of obtaining
the synthesis gas by steam conversion of stone coal

It was established in the course of our experiment that
along with the targeted product (CO+Hj), certain hydro-
carbons and other substances form. This indicates that there
are some other parameters to control the process, which lead
to the parallel progress of side reactions [18].

Results of studying the influence of reactor rotation
speed are given in Tables 1, 2.

Table 1

Composition of conversion gases (ratio C:H,0=5.5:1,
water feed rate is 3.43 ml/min, temperature is 750 °C,
pressure is 1 bar)

Next, we consider dependences of the composition of
conversion gases and the resulting ratio of CO:Hj on the
reactor rotation speed. Results will be presented for different
loads of coal and for different water feed rate.

Fig. 2 shows the influence of rotation speed on the direct
yield of synthesis-gas at a different ratio of C:H»O.
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Fig. 2. Dependence of the synthesis-gas yield on
rotation speed at different ratios of (C:H,0=0.87:1) and
(C:H,0=5.5:1). The curves given here illustrate a possible

type of dependence

It is noted that the speed of rotation exerts a par-
ticular influence on yield of the synthesis-gas. In this
case, a rotation speed of 3 Hz produces the maximum
amount of the targeted product both at the excess of
coal and at its deficit.

Fig. 3 shows the influence of reactor rotation speed
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Fig. 4 shows the dependence of change in the ratio of
CO:H, on the speed of rotation at different load of coal and
at a different water feed rate.
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Fig. 4. Dependence of change in the ratio of CO:H; on the

speed of rotation. The curves given here illustrate a possible
type of dependence

One can note a change in the output of synthesis-gas
while increasing the speed of rotation both towards a growth
and decline. Speed of rotation of the reactor is one of the
factors that affect the composition of the synthesis-gas,
allowing it to vary. Note that at a speed of rotation of 1 Hz
we obtain ratio CO:Hj = 1:1, which is mostly common for
the production of esters. At a rotation speed above 5 Hz we
obtain ratio CO:Hj = 1:2, mostly common for the production
of alcohols. At a rotation speed of 2—4 Hz we obtain ratio
CO:Hy=1:3, mostly common for the production of hydro-
carbons. The final result of the research can be applied even
when creating a production for obtaining a gasoline fraction
using the method of Fischer-Tropsch based on the process
of aerosol nanocatalysis in a vibro boiling layer [20]. Thus,
control over speed of rotation can adjust the ratio of CO:H,
in the synthesis-gas depending on the needs of a particular
production.

6. Discussion of results of studying the impact of the
intensity of mechanochemical activation

In the course of studying the influence of the intensity of
mechanochemical activation on the process of steam conver-
sion of coal we modeled two modes:

1) with a large excess of coal (C:H,O =5.5:1) in the re-
actor (Table 1),

2) with a relatively small amount of coal (C:H,0 =
=1:0.87) in order to intensify the mechanochemical acti-
vation (Table 2).

In the absence of reactor rotation, we observed a lower
output of the products of conversion; this applies to all sub-
stances being obtained. That is, rotation of the reactor has
a positive effect on the course of the process.

The number of collisions between a catalyst and a raw
material increases due to the mechanical action. Rotating
the reactor not only increases the efficiency of the use of
a catalyst, but the agitation of a coal powder occurs. Coal
particles are additionally crushed; the fraction of coal is
brought to the dust-like state.

Tables 1, 2 show that changing the intensity of mecha-
nochemical activation from 1 to 7 revolutions per second
can enable control over the composition of conversion gases,
thereby changing the amount of different products in dif-
ferent directions. The outputs of all the substances increase
with an increase in the speed of reactor rotation to 3 Hz,
followed by a decline afterwards. This is explained by the
following. Increasing the speed of rotation leads to pressing
the catalytic system and raw materials against the walls of
the cylindrical reactor by centrifugal force and the rotation
makes no further sense.

Thus, at 3 Hz, there is the biggest yield of targeted
substances. For example, the output of hydrogen at 1 Hz
amounted to 4.56 %, while at 3 Hz it increased to 11.73 %
(Fig. 2). That is, it increased by 7.17 percentage points or
by 2.57 times. Similar behavior was demonstrated by the
yield of CO. At 1 Hz, its output totaled 3.37 %, and at 3 Hz
it increased to 5.74 % (an increase of 2.37 percentage points
or by 70.33 %).

Upon further increase in the intensity of mechanochem-
ical activation we see the expected reduction: hydrogen
yield - to 5.89 %, and carbon monoxide to 3.36 % (Table 1).
That is, a decrease by 49.79 % and 41.46 %, respectively. The
same trend can be observed under the mode with a shortage
of coal (Table 2). Hence, we can conclude that it is advisable
to maintain the process at the reactor rotation speed in the
range from 2 to 4 Hz (3 Hz is optimal).

Obtaining the targeted substances is also accompanied
by the formation of undesired products, such as hydrogen
sulfide, methane, carbon monoxide and, in smaller quanti-
ties, ethane and ethylene (Tables 1, 2). The biggest yields of
H,S and CO, have also been registered at a speed of 3 Hz,
both under the mode of studying with an excess of coal and
at a relatively small amount of it (Fig. 3).

The composition of conversion gases given in Tables 1, 2
is explained by the conditions for conducting the process
and the composition of starting raw materials. Namely:
a high yield of hydrogen sulfide is due to the respective level
of sulfur content in the examined samples of stone coal. It
should be noted, however, that with an increasing intensity
of the mechanochemical activation from 1 to 3 rotations per
second, the yield of hydrogen changes at a higher increment
compared with hydrogen sulfide. This is due to a certain
chemistry of the process. Its special feature is an increase in
the proportion of chemical reactions with the evolution of
hydrogen at an increase in the intensity of mechanochemical
activation.

The difference between the yields of products at different
loads of coal and at a different water feed rate (Tables 1, 2)
is due to the influence of change in the molar ratio of used
raw materials on the change in shares of certain reactions in
the total number of reactions that proceed in a given process.

Next, consider a change in the ratio of CO:Hjy under
modes with a different load coal and at a different water feed
rate: C:H,0=0.87:1 and C:H,O=5.5:1. In this case, we
observe the mode of intensity of mechanochemical activa-
tion, in which we registered practical stability at the ratio of
targeted products CO:Hy (Fig. 4). Thus, in the speed range
of 2—4 Hz, the ratio CO:H> is from 1:1.99 1:2.10 under the
study mode with an excess of carbon (Table 1).

The value of the ratio CO:Hy (1:1.99-1:2.10) under
the study mode with an excess of carbon (Table 1) can be
compared to the parameters of the process for obtaining
methanol or other alcohols. In this industrial process, they



apply the ratio CO:Hy = 1:2. The ratio CO:H, = 1:2 is also
used to obtain the products of oxysynthesis. The ratio
CO:Hy = 1:1.19, which we obtained under the mode with an
excess of carbon (Table 1) is applied in the industry when
deriving esters (1:1-1:1.2) [21].

The sum of the yields of CO and Hy, that is, a mix of the
targeted products in a given process, increases from 7.93 to
17.47 % by volume at a change in the speed of reactor rota-
tion from 1 to 3 Hz under the mode with an excess of coal.
Under the mode with a shortage of coal the sum of the yields
of Hy and CO increases from 7.23 to 14.95 % by volume.
That is, when designing the industrial production of metha-
nol, it is possible to use the ratio CO:Hj (1:1.99-1:2.10) and
the sum of the outputs of Hy and CO of 17.47 % by volume,
which is achieved at a speed of 3 Hz and an excess of carbon.

The earlier studies into the process of obtaining hydro-
carbons by the method of Fisher-Tropsch based on the pro-
cess of aerosol nanocatalysis in a vibro-liquefied layer at 1 bar
showed optimal modes at the starting ratio of synthesis-gas:
CO:Hy=1:3and 6 Hz; CO:H, = 1:2 and 4 Hz. It follows that
obtaining such a ratio is possible through the steam conver-
sion of coal in the catalyst aerosol in a rotating reactor at
ratio C:H,O = 0.87:1, 1 bar, and 2—4 Hz (Fig. 4) [20].

The preliminary results obtained indicate the possibility
of conducting the process of steam conversion under condi-
tions of the aerosol nanocatalysis technology. It is clear that
the process is complicated while technological conditions
have specific control parameters.

When compared with the analogue process of steam
conversion of methane, which proceeds at 800—-900 °C and
2-2.5 bars, the examined process of steam coal conversion
consistently runs at 700-750 °C and 1 bar. It can also be
managed additionally regulation by means of rotation speed,
which gives it a wider application.

In the further determining the optimal mode for the course
of the process of steam conversion of coal, it would be necessary

to examine the concentration and composition of the catalyst
and to extend the interval for the ratio of starting substances.

7. Conclusions

1. A scheme of the laboratory installation was prepared
to study the impact of the intensity of mechanochemical ac-
tivation on the course of the process of steam conversion of
stone coal. Specifically: we improved the node that enables
rotation of the reactor, replaced the motor and laboratory
transformer. That made it possible to change the speed of
rotation of the reactor in a wider range.

2. The results obtained show the possibility of the course
of the progress under conditions of the aerosol nanocatalysis
technology. The composition of conversion gases and the
ratios of CO:Hj can be controlled by means of the reactor
rotation speed. Thus, a change in the intensity of mechano-
chemical activation can help obtain the ratios of products
at 1 bar depending on the needs of a particular production.

3. When considering the impact of the intensity of mech-
anochemical activation on the yield of targeted products of
the process of steam conversion of coal, we can conclude that
it is advisable to maintain the process at a speed of rotation
of the reactor in the range from 2 to 4 Hz (3 Hz is optimal).
The mode with an excess of carbon, temperature 750 °C,
the speed of rotation 2—4 Hz, in which the ratio CO:H, is
from 1:1.99 to 1:2.10, can be used for the production of alco-
hols, namely methanol. The mode with an excess of carbon,
a temperature of 750 °C, rotation speed not exceeding 1 Hz
and the ratio CO:Hy=1:1.19 can be applied in the industry
when obtaining esters (1:1-1:1.2). These are, however, only
the preliminary results and conclusions; one must still con-
sider the impact of other parameters in the process control.
That would make it possible to approach the optimal mode
for obtaining a specific product.
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