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"4 .+ 2 | 2 - | Annotation. This article presents the main
| _ | features modern projects of oil and gas trunk
12 I ’ pipelines construction and reconstruction. It
: * | also consider issues of ensuring pipeline
- - | systems reliability and safety.
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- | Annotation. The paper presents the design
of an oil and gas separator designed for the
preparation of oil on offshore oil and gas
platforms. An analytical review of existing
analogues of this type of separators was
- | carried out, on the basis of which shortcom-
ings were identified that affect the quality of
preparation of commercial oil. These include
' | the fact that oil and emulsion are in the same
- | settling zone, due to the fast-flowing constant
- | technological process, which, of course, neg-
atively affects the ratio of separation of olil
from the emulsion. Two baffles with slots are
proposed to separate oil from the emulsion
under constant control using liquid density
sensors and automatic valves.

- | Keywords: offshore oil and gas platforms,
separator, oil, emulsion, baffle, sections.
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"4 . | - | Annotation. In the case of mild pollution, only

I 2 ) the technical stage of reclamation is carried

out in the self-cleaning of the soil. Taking into

1 account the presence of clay in the sail, soften-

20 .8 1 - | ing measures are carried out to a depth of 20

| ! 8-10 - | cm. These areas are left to rest during the

| 1 technical phase of reclamation. Plowing to a

’ depth of 8-10 cm is carried out in areas where

softening can cause erosion, in areas contam-

2-3 1 1 inated with oil products. In this case, a plowed

12 . strip 2-3 m wide is laid transversely in the
direction of the prevailing winds.

> & & , , , , . | Keywords: soil, pollution, stage, method,
cleaning.

ntraduction. In general, the areas most affected by oil pollution in the Absheron Peninsula, where
the landscape-ecological-geochemical conditions are not in good condition, are Balakhani, Zabrat,
Sabunchu and Ramana.

In these areas, which are more exposed to pollution in the lands of Absheron IR, microelements such
as chlorine (ClI), palladium (Pd), stibium (Sb), terbium (Tb), indium (In) predominate in landscapes and are
characterized by high concentration clarks.

The following sequence of reduction of microelement concentration clarks was determined for the
studied area:

Such a high level of concentration clarks suggests that the landscape in Absheron is polluted with the-
se trace elements.

[> 13> "> \"> abcl> Od™> e’b'I\fg> cbe’b@> Od™> ]c"'ObJOfc> ca> ObJ]™> "h'I'"O\> ie> EjJhhJefklG@>>>>:
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In the soils of the Absheron region, pollutants are filtered almost to the level of groundwater. In some
cases, because the level of pollution is higher than the buffering properties of the soil, hydrocarbon com-
pounds penetrate into groundwater. Soil buffering prevents contaminants from entering the soil and plants.
This condition is violated when the soil layer is exposed to oil and oil products, agricultural and other indus-
trial wastes for a long time.

On the other hand, according to the relief of the area, the mixing of hydrocarbon-contaminated
groundwater with wastewater in the Caspian coastal strip poses a threat of coastal water pollution. In order
to assess the ecological situation in the area, the following 4 cases of landscape disturbance are observed in
the Absheron Peninsula:

— satisfactory landscapes without disturbance of soil and vegetation;

— medium-level landscapes with some (weak) soil cover;

— landscapes in a critical situation where the land cover has been destroyed and the relief has
changed,;

— landscapes in a catastrophic state where all elements of the landscape have changed and all intra-
landscape connections have been broken.

This division allows us to assess the environmental situation in the area.

In the conditions of the Absheron Peninsula, it is expedient to rehabilitate the natural landscapes of
the areas contaminated with oil and oil products in the following stages:

— purification of oil and oil products from the soil;

— land reclamation (technical and biological stage).
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Cleaning of oil and oil products from soils, creation of collecting rocks after elimination of factors caus-
ing pollution (accidents, etc.), transportation of oil collected in the room by tank trucks, spraying of sorbent on
the surface of oil.

Land reclamation within oil-contaminated landscapes is carried out in several stages. The duration
and stages of reclamation are determined by the degree of pollution, climatic conditions and the state of the
biogenocenosis.

There are 2 levels of oil pollution of soils:

— Mild pollution (when the oil content in the humus layer of the soil is less than 6%); Such pollution
can be eliminated by activating self-cleaning processes using agro-technical methods (application of fertiliz-
ers, tillage and deep softening).

— Severe pollution (when the oil content in the humus layer of the soil is more than 6%); Such pollu-
tion can be eliminated by special measures that can create aerobic conditions and activate hydrocarbon pro-
cesses.

Biological preparations are used to accelerate the biodegradation of oil products in areas heavily con-
taminated with oil and oil products.

At the technical stage, air treatment, evaporation and destruction of light fractions of oil, photooxida-
tion of oil components on the soil surface, restoration of microbiological compounds, development of oil-
oxidizing microorganisms are carried out by partial restoration of soil organisms. Some of the components
are converted into a solid product. This improves the water-air regime of the soil. Aeration and irrigation of
the soil intensify these processes and reduce the oil content.

The biological stage consists of 2 parts:

— phytomeliorative planting using mineral fertilizers;

— pollution-resistant perennial crops.

In the case of mild pollution, only the technical stage of reclamation is carried out in the self-cleaning
of the soil. Taking into account the presence of clay in the soil, softening measures are carried out to a depth
of 20 cm. These areas are left to rest during the technical phase of reclamation. Plowing is carried out to a
depth of 8-10 cm in areas where softening can cause erosion, in areas contaminated with oil products. In
this case, a plowed strip 2-3 m wide is laid transversely in the direction of the prevailing winds.

During the technical stage, the contaminated areas are periodically irrigated, and the fertile layer
formed during the winter is protected.

At the biological stage of reclamation, test grasses are first planted. The purpose of the biological
phase of reclamation is to assess the residual toxicity of the soil, to intensify the process of biodegradation of
oil and to improve the agro-physical properties of the soil, to specify the time of transition to the final stage of
reclamation.

In the second stage, 1,5-2,5 years after pollution, perennial grasses are planted. This work can be
carried out after the restoration of vegetation in 75 % of the experimental grassland. Mowing, application of
mineral fertilizers, planting of perennial grasses are carried out after cultivating the soil.

During the reclamation of man-made disturbed lands in Absheron, it is expedient to select the follow-
ing main fruits and ornamental shrubs and trees for planting. fire grass, steppe cattail, finger meadow, as
well as vegetable crops such as tomatoes, eggplant, carrots, onions, etc.

Although the industrial complex of the study area is multidisciplinary, oil and gas production, oil refin-
ing, petrochemical and machine-building industries dominate. Qil and gas fields such as Binagadi, Pirshagi,
Gara-Heybat, Bibi-Heybat, Masazir, Zira, Buzovna, Mashtaga, Gala, Sulutepe, Sianshor, Lokbatan, Guzdek,
Kurdakhani, Garadagh, Sabunchu, Ramana, Surakhani and Garachukhur located in the territory of Absheron
region the territory of many of them is oily and swampy. In the fields, boreholes of different origins are used
to maintain reservoir pressure, but in a number of fields, such as Lokbatan, Puta, Gushkhana, Xianshor, etc.,
mineral, rain and sewage water is accumulated in layers. Concentrating on oil rigs, «stagnant» reserve
tanks, and mining lakes, they turn large areas into useless, dirty lands.

The content of pollutants in oil production is determined on the basis of geochemical characteristics of
fields and production technologies. Therefore, even within the same oil field, the basic geochemical parame-
ters of the flow of pollutants are very variable over time and area.

Operational and pressure wells are among the most common sources of contaminants entering the
natural environment. Due to the fact that the pipes are in an emergency condition, it is even possible for
sewage to leak from collection points, various settling tanks or primary oil refineries.

Sewage flows consist of complex multi-component mixtures. They consist mainly of water-soluble
salts, mainly chlorides, small amounts of sulfates and carbonates. These salts are contained in liquids of var-
ious origins, sewage and petroleum waters, detergents, as well as a number of reagents used in oil refining.
The scale and intensity of the impact of these chemical compounds on the surrounding landscape is often
greater than the impact of oil and its bituminous components.
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During the operation of obvious and complex unusual anomalous deposits, there are cases of contin-
uous inflow of pollutants into natural landscapes, in which case the geochemical composition of the flows
changes. All this creates a variety of forms of real transformation of the salt content of the ball, even at very
short distances.

Forms of soil salinization, which is one of the main landscape factors, are determined in each case,
mainly by the composition of man-made flows into the soil.

In the case of chlorinated water pollution, the soil acts as a strong chromatographic column, where the
process of separation and purification of pollutants is underway. Concentrations of man-made bituminous
components in the upper layer are typical for this type of pollution areas.

The salinity of the soil and its characteristics are determined not only by the specific composition of the
washing solutions and contaminants in the landscape, its components, which enter the soil in different ways,
and even by the composition of the soil itself.
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"4 . ! 2 ! Annotation. This article is devoted to the
results of studying some of the chemical
| _ | properties of calcium stearates of various
! ’ | samples used in the processing of polyolefin
4 ~ | fractions. The samples were studied by the
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> & & | , , - | Keywords: calcium stearate, polyolefins,
12 stabilizing agents, chromatography.
1 , -
! 1 1
' 1
1 . 21 , ,
! : . 8 -
, 12 ! , -
! ! !
| — | -
- 12 ’ ’
[ ! -
1 ]
' 1
] 4 -
[2].
3
12 . 2 -
- 11
3.3 1 1 1
> > 1> @> > > 1> > > B
> >> > > > > > > A
1 ) -
1 - -
!
! [4]. (
12 :

( 17%35 %% ),

+2+Cl..2 17+ 35 %%+ + aClz

[5].

11
57



( 0 -2022

«4
» |
1 40003 .
(!
! (..
2 1- !
X !
*
D/ i % 1 % 2
1 14 % . 2,99 1,32
2 ! % . 41,25 56,81
3 17 % . 1,04 0,33
4 % . 53,85 40,86
5 % 181 % . 0,38 0,14
6 18 % . 0,49 0,20
7 182 % . . 0,34
I , I 1
.- ! 1
54 %, ! -41 % 2
18. 1 ! ! 2 |
! 57 %, 25° , -
, 41 %. - 1 2
18» 1 1 (-49,5 + 43 ° ), !
! ! .
- , ! !
.- ! , 2
( 2 :
17) !
! , -
] ] y « | » I s -
, !
4
I
1. # | %. ., ' .8 !
Il : , 3 -
- =) D)#+4 ,2018. - . 118-121.
2. . «Spheripole» ( )/ #' .3 -
J -+ , 2005.
3. 34 2203 «4 ».
4, ! -
1) [ q1) ! D 1121835 D 3621509 08.08.1983 . —
$.4.-1987.-D 17.
5., '"3.,9% ). ! -t - , 12 -
Il % . . . — 3.

+44-8943 ,1988.-245 .

References:

1. Grigorieva O.S., Vdovina S.V. Ecological aspects of the use of diesel fuel in modern technology // Collection:
achievements, problems and prospects for the development of the oil and gas industry // Materials of the international
scientific-practical conference. — Almetievsk : AGNI, 2018. — P. 118-121.

2. Polyethylene. Properties and basics of synthesis using the «Spheripole» technology (textbook) /
G.V. Minkhaidarova [et al.]. — Nizhnekamsk, 2005.

3. MI 2203 «Measurement of fatty acids in stearic acid by chromatographic method».

4. Catalyst for the production of polyethylene and copolymers of ethylene with alpha olefins and a method for its
production / V.A. Zakharov [et al.] // Author's certificate D 1121835 on application D 3621509 dated 08.08.1983. —
B.l. —1987.-D 17.

5. Demidova V.M., Belyaeva V.A., Kolokolchikova T.V. Trends in the use of additives that improve the perfor-
mance properties of polyolefins // Review.inform. Ser. Polymerization plastics. — M. : NIITEKHIM, 1988. — 245 p.

58



( 0 -2022

&, 504.064.47

(% *

DEVELOPMENT OF REAGENT ENCAPSULATION
TECHNOLOGY OF OIL-SLIMES

$

# &

18.03.01 «9

vychegzhanina18@yandex.ru

& & ‘4 &

soleado-sta@mail.ru

"4 )

kosylina@rambler.ru

"4 Y !

> &

12 ,

121
12 2

(3C ). %

DCR- [1].

7,2-0,5 %
, 1

»

Vychegzhanina Ekaterina Vladimirovna
Student, Training Programs

18.03.01 Chemical engineering,

Kuban State Technological University
vychegzhanina18@yandex.ru

Litvinova Tatiana Andreevna

Cand. Tech. Sci.,

Associate Professor of the Department
of Oil and Gas Technology,

Kuban State Technological University
soleado-sta@mail.ru

Kosulina Tatiana Petrovna

Dr. Chem. Sci., Professor

of the Department of Oil and gas Technology,
Kuban State Technological University
kosylina@rambler.ru

- | Annotation. This article discusses the devel-
opment of reagent encapsulation technology
(DCR-process) from its origins to the present.
The authors have collected and analyzed in
- | chronological order the main technologies for
neutralizing compositions, as well as techno-
logical equipment used for reagent encapsu-
lation.
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"4 . ( , - | Annotation. Kinetic models corresponding to
12 the two proposed reaction mechanisms have
| ! been developed, and their parameters have
; ~ | been calculated and evaluated. The adequacy
! of both models and their plausibility were test-
ed.
> & & , , | , | Keywords: oxidation, methanol, kinetic mod-
el, catalyst.
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- | Annotation. The main task in the development
of a thermodestructive process for the pro-
cessing of heavy oil feedstock with a suspended
layer of the active substance is the selection of
the optimal catalyst for the process.

A promising type of catalyst for study, based
on a review of the literature data, are molyb-
denum-containing samples. In this work, we
studied the activity of a regenerated alumi-
num-cobalt-molybdenum hydrotreatment
catalyst, studied the effect of technological
conditions on the results of the vacuum gas
- | oil thermal cracking process in the presence
of a regenerated hydrotreatment catalyst,
studied the physicochemical properties of the
products, and considered the prospects for
the industrial use of this catalyst.

- | Keywords: catalyst, cracking, thermal dest-
ruction, vacuum gas oil.
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- | Annotation. One of the most promising
technologies for processing heavy oil resi-
dues is thermal cracking in the presence of a
catalyst. The main task of technologists in
developing this process is to select the opti-
mal catalyst, which should be efficient, cheap
and have a large raw material base.

_ | The objects of study in our work were regen-
erated spent aluminum-cobalt-molybdenum
hydrotreating catalyst from AlbeMarle (cobalt
oxide — 4,31 % and molybdenum oxide
20,52 % supported on gamma-aluminum
oxide) and iron-manganese catalyst KMK-5
(iron oxide — 20,50 %, manganese oxide —
19,38 % and metal oxides of variable va-
lence) based on natural material.
Experiments were carried out to study the
catalytic activity of catalyst samples on model
mixtures, and conclusions were drawn about
the prospects for using these samples in the
process of thermal cracking in the presence
of a catalyst during its further study.

Keywords: catalyst, cracking, model mix-
tures, n-dodecane, decalin.
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Annotation. The paper considers the prob-
lem of separation of fine particulate matter
from dust and gas-air emissions at oil and
gas complex enterprises. It is shown that the
efficiency of inertial dust collectors in the
separation of fine particles from dusty air
flows is small. The design of the centrifugal
apparatus is proposed. The principle of oper-
ation is described.

Keywords: fine particles, centrifugal appa-
ratus, cyclone separator, inertial dust col-
lector, centrifugal forces.



( 0 -2022

% ! 11
! . ! .
1 [ [3].
4 ! 211 ! -
! 1075 / 3., 20 :
! 1000 [ ! 7
+ 1 I I 0 /.(!
(4], !
[ 11 50% -
% % -3577.2022.1.

1. Zinurov V.E. Popkova O.S., Nguyen Vu.L.Separator design optimization for collecting the finely dispersed parti-
cles from the gas flows // E3S Web of Conferences. — EDP Sciences. — 2019. — V. 126. — P. 00043.
2. 4 -
/' .8.1/ [ dn . —2019. —-.22. -D 10. -
. 68-71.
3. Classification of bulk material from the gas flow in a device with coaxially arranged pipes / V.E. Zinurov [et al.] //
MATEC Web of Conferences. — 2020. — V. 193. — P. 01056.
4. % -
/' .8.1/ [ AN/ 4 .-
2021.—-.25.-D 2.— .196-206.

References:

1. Zinurov V.E. Popkova O.S., Nguyen Vu.L.Separator design optimization for collecting the finely dispersed par-
ticles from the gas flows // E3S Web of Conferences. — EDP Sciences. — 2019. — V. 126. — P. 00043.

2. Investigation of gas stream purification from various fractions of pulverized particles by trapezoidal separator /
V.E. Zinurov [et al.] // Bulletin of the Technological University. - 2019. — Vol. 22. - D 10. —( . 68-71.

3. Classification of bulk material from the gas flow in a device with coaxially arranged pipes / V.E. Zinurov
[et al.] // MATEC Web of Conferences. — 2020. — V. 193. — P. 01056.

4. Estimation of energy costs when capturing fine particles in a separator with coaxially arranged pipes / V.E.
Zinurov [et al.] // Bulletin of the Irkutsk State Technical University. — 2021. — Vol. 25. - D 2. —( . 196-206.

82



( 0 - 2022

&, 665.632

*( ( 9A* N
- (-. /30
(% + .9 -0

THE INVESTIGATION OF THE CHARACTERISTICS
OF THE BINDERS OBTAINED AFTER THE BREAK DOWN
OF THE EMULSIONS BASED ON BITUMEN WITH DIFFERENT PA RAFFIN CONTENT

& & 4 $ & Ivanova Maria Igorevna
1 1st year Master's Student
of the Department of Chemical Technology
! of Petroleum and Gas Processing,
Kazan National Research
Technological University

21m.ivanova@fnnh.ru 21m.ivanova@fnnh.ru

#'4 & '& Emelyanycheva Elena Anatolyevna
Ph.D. in Technical Sciences,

Associate Professor, Associate Professor
! of Department of Chemical Technology
of Petroleum and Gas Processing,

Kazan National Research

emelyanychevaea@fnnh.ru Technological University
emelyanychevaea@fnnh.ru

2 4: ' & Abdullin Ayaz linurovich
Ph.D. in Technological Sciences,

12 ’ ’ Associate Professor Head of the Department
e 0 | | ! of Industrial Safety,
#3%N& %N « : : Kazan National Research

» Technological University

ayaz_abdullin@kstu.ru ayaz_abdullin@kstu.ru

"4 ! | 2 - | Annotation. The article studies the charac-

teristics of binders obtained after the break

down of water-bitumen emulsions based on

T bitumen with different paraffin content. To

- ! ! ! obtain water-bitumen emulsions, the initial

$+, 90/130 | road petroleum bitumen with penetration

3-6 % .81 _ | grade 90/130 and model bitumens with a

paraffin content of 3-6 wt.% were used. The

: emulsions were prepared using a Doros-EM

) -83.& 2 ) - | cation type emulsifier. The binders obtained

| 1 | - | after the break down of water-bitumen emul-

sions, have an increased asphaltenes con-
tend and softening point.
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"4 4 2 , - | Annotation. The research is devoted to the

11 treatment of water contaminated with oil and
’ " | oil products by adsorption. A sorbent made
from hazelnut shell was used as an adsor-
. - | bent. Depending on the sorption time, the
| 21 | adsorbent's ability to absorb oil and gasoline

/ | depending on the time is given. The depe-
) ) ndence of the sorption capacity of the adsor-
! bent on the time, the degree of puri-fication of
wastewater and the adsorption rate are given
graphically.

> & & , , , , , | Keywords: sorbent, adsorption, water, oil,
| gasoline, graph, activity.

I n order to effectively purify wastewater from oil or oil products using adsorbents, it is expedient to

study their sorption properties under dynamic conditions. For this purpose, the filtration method is
used by passing the mixture to be cleaned through the absorbent layer. When studying the sorption proper-
ties under dynamic conditions, the rate of water supply and the concentration of oil in the treated water
should be taken into consideration. The effectiveness of adsorbents is determined by the degree of purifica-
tion of oil-contaminated water (1). Depending on the rate of passage through the stationary adsorbent layer, a
number of experiments are carried out in advance to determine the degree of purification of wastewater from oil
or oil products. The volume velocity of water passing through the adsorbent layer should be taken 6, 15 and 32
ml/min. The tank, 45 cm high and 3,5 cm in diameter, is filled with adsorbent at a level of 20 cm and then raw
material is given from the top of the tank. The purified water passing through the sorbent layer under hydrostat-
ic pressure is distributed in 250 ml containers. The purified water is odorless, transparent and complies with
GOST 3551-46. The allowable concentration of oil in household water is 0,05 mg/l (2).

As it is known, the study of sorbent absorption capacity is of special importance in the process of ad-
sorption purification (3). The ability of an adsorbent treated at 300 ° C to sorb oil or oil products at different
time intervals is given in Table 1. Figure 1 shows a time dependence of the sorption capacity of the adsor-
bent.
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As can be seen from the table, the sorption capacity of sorbents during long-term processing is low,
which prevents them from being used to collect spilled oil or petroleum products.

Table 1 — Sorption capacity of used sorbents

Sorption time, hours : Sorption capacity, gr/gr .
Oil Gasoline
Adsorbent prosecced at a 1 538 =
temperature of 300 °C ’ ’
2 0,56 0,17
24 0,82 0,22
!
&
&
B
o
=
-
) |
L= aqoec
- 1.52
138
1 'l 1 1 P
1 L] T TR T
! 2 24 Time

Figure 1 — Time dependence of adsorbent sorption capacity

The conduct research within 1 hour to determine the oil content of the sorbent. It turns out that 1 g of
sorbent has the ability to absorb 0,38 g of oil or oil products. The longer the sorption time, the greater the
sorption capacity of the adsorbents. The kinetic dependences of the sorption capacity of the synthesized
sorbent used were also investigated.

The literature shows that it is more convenient to use carbon adsorbents in the treatment of water con-
taminated with oil or oil products (4).

Therefore, in our research we used coal processed at a temperature of 300 °C.

Adsorption rate is one of the main parameters in the process of purification of wastewater from oil or
oil products, because the contact time of the adsorbent with water is very short (5). During this time, it is very
important to have enough time to completely clean the water from oil or oil products. After the adsorption
process are selected the most effective and inexpensive methods for cleaning coal. Regeneration of the
sorbent used in the purification process is carried out by mixing it with gasoline, the purified sorbent is pro-
cessed at a temperature of 300 °C to completely remove oil products. Therefore, it was found that the high
mechanical strength of the sorbent allows it to be regenerated many times. During the process, the sorption
properties of the adsorbent obtained from the hazelnut shell were taken into consideration. As mentioned,
this sorbent is obtained by compressing the product of hazelnut shell combustion in airless conditions under
pressure. The dependence of the degree of purification of water containing 23,5 mg/l of contaminant on the
adsorption rate is shown in Figure 2.

03
/
0.25 .
Tn i /
.
', -
-‘q 0.15 |
S 0.1 —
0.05
0 6 15 32

adsorption rate, ml's=c

Figure 2 — The dependence of the degree of purification of water containing 23,5 mg/I
of contaminant on the adsorption rate
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An important indicator of the adsorbent used compared to other sorbents is the aeration of the water
on it. This is due to the presence of air bubbles in the pores on its surface.

The high amount of dissolved air creates microbubbles in the crystal lattice of carbon, which leads to
the destruction of the active centers. Therefore, one of the main stages in the process of sorption by coal is
the elimination of the aeration process. The high specific gravity of the adsorbent, as well as the presence of
carbon, gives it mechanical and thermal strength, which allows you to use the adsorbent from the hazelnut
shell in the first stage of cleaning (6). The results of research in the process of physical adsorption treatment
of oil and oil products from wastewater allow to study the requirements for the porous structure of the adsor-
bent. These requirements include the size of micropores and intermediate poresr > 0,6-0,7 nmand r=2
+ 2,5 nm. Today, it is impossible to achieve the development of the production of carbon-containing sorbents
with the selection of raw materials and technological regimes. Currently, the problem of activating adsor-
bents is directly related to changes in their surface properties.

The study of the sorption properties of pollutants on the surface of the adsorbent allows the process of
their separation from the water, which ultimately ends with the purification of water. Thus, adsorbents that
meet the requirements of physical and chemical properties are widely used in the treatment of water contam-
inated with oil and oil products (7). Synthesized coals, the pore structure of which corresponds to the size of
the molecules of the adsorbed substances, are involved in the process of deep purification of water.

As mentioned, the sorbent made from hazelnut shell meets the above criteria, so it is widely used in
the treatment of water contaminated with oil and oil products. The graph below shows the time dependence
of the absorption capacity of a sorbent made from hazelnut shell.

c.!8

concentration
g £

s
T 4 6 8 1 1 ’

Time, hour

Figure 3 — Time dependence of sorbent activity

The result

The following results were obtained in the research:

— The process of adsorption treatment of water contaminated with oil and oil products is selected and
justified.

— Charcoal made of hazelnut shell, processed at a temperature of 300 °C and economically and
emologically advantageous, was selected as an adsorbent for the process.

— Absorption capacity of the adsorbent for oil and gasoline depends on time.

— The change in the activity of the sorbent over time is shown in the graph.
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Annotation. A calculated study of the effect
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1 1 . | at the field are considered. It is concluded
, 0 1 - | that strict compliance with the requirements
12 ) in the field of environmental protection is

necessary.
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Annotation. The use of ammonia for the
corrective treatment of the feed water of
steam vaporization systems doesnt provide
adequate protection of steel in the area of
wet steam and two-phase flows and leads to
carbon dioxide corrosion of equipment (espe-
cially copper-containing alloys) of the steam
condensate tract. Unlike ammonia, organic
amines have a low coefficient of distribution
between steam and water in a two-phase
medium and better alkaline properties. This
article is devoted to the selection of the for-
mulation of a native pH corrector and carbon
dioxide corrosion inhibitor based on organic
amines for the treatment of feed water in the
vaporization system. The results of industrial
tests are described, the data of analytical
control of feed and boiler water when using
an imported reagent in comparison with a
reagent of native production of various formu-
lations are presented.

Keywords: water chemistry, aliphatic
amines, fixed run, native reagent, pH correc-
tor formulation, effective dosage, carbon
dioxide corrosion, analytical control.
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methods of using fly ash for the production of
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Annotation. The article considers the possi-
bility of using the 170-end boiling point frac-
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production complex as a raw material for a
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the process, we used a previously developed
mathematical model of the reforming installa-
tion in Aspen Hysys software. It is concluded
that moderate involvement of the 170-end
boiling point fraction in the reforming raw
materials with a stationary catalyst layer will
improve the quality of the high-octane com-
ponent of gasoline and redistribute the re-
leased hydrotreated gasoline fractions into
the raw materials of the aromatic hydrocar-
bons production complex.
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Gololobov Denis Vladimirovich
Senior Lecturer,

Russian State University of Oil and
Gas (NRU) named after I.M. Gubkin

Annotation. The article deals with the for-
mation of an information model for the de-
scription of standardized parts of technologi-
cal equipment for machining. The example
shows the transformation of the received
information description shows the scheme of
constructing a data conversion program in
the Phyton language into an information rep-
resentation in the object description language
in the Autolisp code.

Keywords: standard tooling parts, machin-
ing, information model, programming, Phyton,
Autolisp.
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Annotation. The article presents information
about forest fires, their impact on nature,
causes of occurrence, spread and methods of
elimination. The negative aspects of forest
gorenje are considered, substances released
during fires are described. At the same time,
their positive effects on plants that need a
flame to continue spreading have been noted.
The purpose of the study is to draw attention
to a global problem, review materials about
fires in nature, as well as consider ways to
detect and eliminate them.
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ON DIFFERENT FILTRATION LAWS

Mamedova G.G.
Azerbaijan State Oil and Industry University

- | Annotation. Solutions of the stationary hy-
| | _ | drodynamic tasks on plane-parallel filtration
’ ’ of non-Newtonian oil in homogeneous stripe-
| like layer on A.Krasnopolsky laws have been
) ) ) : : ~ | given. The formulas of main indices of devel-
opment of such deposits have been derived
for solving various theoretical tasks and com-
piling development project of new explored

) deposits.
' Analyzing these formulas, it is possible to
reveal characteristic feratures of develop-
1 ment, to work out and realize measurements
on eliminating complications, and undesired
phenomenon.

Keywords: plane-parallel flow, stationary

| _ | movement, non-Newtonian oil, homogeneous

’ | | stripe-like layer, filtration law, gallery dis-

! ! ’ ’ charge, filtration rate, pressure gradient,
: duration of oil movement.
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Annotation. The article deals with the calcu-
lation of flange connections of oilfield equip-
ment( S703( ).

It has been established that at high pres-
sures, to balance the gasket 1,5 ... 2 on
its body, a hole with a diameter is drilled
parallel to the axis of the gasket.

It is noted that to ensure complete sealing,
the value of the contact pressure on the seal-
ing surface must be three times greater than
the internal pressure.

Keywords: gasket, contact pressure, oilfield
equipment, tightness.
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EXPERIMENTAL EFFECT OF THERMODYNAMIC PARAMETERS
ON THE IMPREGNATION OF IBUPROFEN INTO THE MATRIX
OF POLYLACTIC ACID (PLA) BY SUPERCRITICAL CARBON DI OXIDE
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Postgraduate Student of the Department

of Theoretical Foundations of Heat Engineering,
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Ph. D., Professor,

Professor of the Department of Theoretical
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! ! Kazan National Research

Technological University

"4 . 1 - | Annotation. A series of experiments was
carried out to determine the change in the
concentration of ibuprofen in the polylactide
matrix depending on the pressure of super-

. % 2 ! 50 ° , - | critical carbon dioxide. The treatment was
10-30 3 , 60 carried out at a temperature of 50 °C, a pres-
— 120 _ | sure of 10-30 MPa, a static treatment time of

30 \ : | 60 minutes and a dynamic treatment time of
: : : 120 minutes, the pressure relief time was 30
, ! minutes. As a result of the study, it was exper-
153 . imentally revealed that the maximum concen-
tration of ibuprofen was reached at 15 MPa.

> & & , , . Keywords: impregnation, polymers, implants.
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- | Annotation. The present article is concerned
) with modeling of impact well-killing fluid dur-

ing the commissioning of an oil-producing
well on the stability of an electrical submersi-
ble pump (ESP) operation. Based on the
- | developed digital twin of the well to describe
- | the unsteady flow of the gas-liquid flow in the
formation, well elements, and pumping
equipment, modeling the commissioning is
carried out based on the field data. It is
proved that the fluid density change in the
pump is a source of potential problems in the
ESP operation associated with the pump-off.
Such failures are often accompanied by un-
scheduled well shutdowns. These problems
arise both at the initial stage of the commis-
sioning when the pump is forced to pump out
heavy well-killing fluid and subsequently, as it
is replaced by a lighter reservoir fluid. Calcu-
lations based on the field data of oil-
producing wells are used to represent that it
is possible to stabilize the well operation
during the commissioning while heavy well-
y | killing fluid is pumping out by the adjustment
- | of the ESP rotation frequency. For this pur-
pose an algorithm of variation of current fre-
quency is developed, which determines the
position of the ESP operating point at the
pump performance curve. The drastic in-
- | crease or decrease of the current frequency
occurs when the ESP operating point leaves
- | the operation range to return it back. Accord-
ing to the carried modelling such the ap-
proach allows to avoid the oscillations of flow
rate and head and by doing so to prevent the
pump-off.

Keywords: electric centrifugal pump unit, bring-
ing well on to stable production, digital twin.
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Annotation. In information literature sources,
elutriation, flotation, and also magnetic sepa-
ration are considered as options for enrich-
ment of glauconite sandstones. Often, flota-
tion methods proved to be ineffective. In this
paper, the possibilities of using both elutria-
tion methods and magnetic separation, as
well as the flotation method in relation to
glauconite sandstones of the Changi deposit
of the Parkent district of the Tashkent region,
are considered. Comparative aspects are
given for the methodological evaluation of the
studied methods of enrichment of glauconite
sandstones.

Keywords: Glauconite sandstones, main
areas of use, Changi deposit, crushing, grind-
ing, enrichment, soaking, flotation, magnetic
separation, flow chart, pigment, concentrate,
technical and technological aspects, method-
ological assessment.
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APPLICATION OF THE ELECTROMAGNETIC FIELD THEORY
IN DETERMINING THE PARAMETERS OF WINDING WIRES DEPENDING
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"4CD ! 1 Annotation. The work determines the active
and inductive resistances of copper wires

( using the electromagnetic field theory for a
’ wide frequency range. The calculations are
& - ~ | based on the Umov-Poynting theorem in the
complex form of a record.
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Annotation. Infrastructure networks are ac-
tively developing in Russia, the important
segments of which are electrified railways
(ER) and main pipelines intended for the
transport of natural gas and oil, as well as
their processed products. In some areas,
these structures can pass in the same spatial
corridors. When the pipeline approaches the
ER route, electrified on alternating current,
voltages may arise on the pipeline parts
caused by the influence of traction networks
of 25 kV. Unlike three-phase transmission
lines, such networks are distinguished by
electromagnetic imbalance and can create
induced voltages that, in some cases, signifi-
cantly exceed the permissible limits. There-
fore, to ensure the safe operation of personnel
servicing the pipeline, it is necessary to take
special measures to limit the electromagnetic
effects of traction networks. In modern condi-
tions, characterized by the large-scale intro-
duction of digitalization technologies, the
choice of such activities should be based on
the results of computer modeling.

The article presents the results of research
aimed at the development of computer mod-
els for determining the induced stresses on
the pipeline. The modeling was carried out in
relation to the scheme of traction and exter-
nal power supply of the mountain-pass sec-
tion of the main railway with a traction net-
work of 25 kV, parallel to which the ground-
based pipeline runs at a distance of 50 m.
The proposed methodology and developed
computer models can be used in practice to
ensure the electrical safety of personnel
working on pipelines located near 25 kV trac-
tion networks.
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Annotation. The solid and liquid-phase pro-
cesses of arc and friction surfacing were tested
for the manufacture of functionally organized
compositions, which were steel-aluminum lay-
ered joints. The influence of manufacturing
technology on the composition and structure of
the diffusion zone, which was formed along the
interface between the aluminum coating and the
steel substrate, was shown.

Keywords: steel-aluminum joints, arc surfac-
ing; friction surfacing process, diffusion zone.

1
7
! [1, 2]. %
0 !
!
1
L1
1
3. ( !
11 '



0 - 2022

)5  #%- 4784

-1
TransPuls Synergic 2700, Fronius
!
)1
1,2

40) ;
1

12
~18'; I

! CONNDE

()

— 2160

12
[51.

12

, 12
!
12
2
«
2
-05 / [4].
1 ]
11 !
()
11— 12—
4 -
'V - ! ;P —
2
|
- 82 / ,
!
!
1 12
8 ( .2, )+
FezAlg, FeAl, FegAl
2 )
1
1
2 .
Fe-Al ,

199

1

3()

1),

Fe-Al [11]?



( 0 -2022

- , , 1
11 ! Fe-Al 1!
ro-1 , 1 2
.3 1 2 -
1 ! - 1 , -
8 ! 1
, 12 1
, ! . 12
212 , 2 1 -
[6]. ! -
12 -
2
( ' 22-29-00366).
E
1. 6 , , ! 1) # #
[ ]-3.:+ -$ ,1999. — 295 .
2. 3 /). [ ]/
& .—2017.—-D 4.— .232-236.
3. ( T (. 1 .-3.:3 -
,1975. - 283 .

4. The arc characteristics and metal transfer behaviour of cold metal transfer and its use in joining aluminium to
zinc-coated steel / H.T. Zhang [et al.] // Materials Science and Engineering. — 2009. — Vol. 499. - D 1-2. - P. 111-113.

5. Mikheev R.S. Application of the friction surfacing process for the production offunctional gradient layered
composition // Journal of Physycs: Conference Series. — 2021. — Vol. 1990. - D 012036. — P. 1-6.

6. Badheka K., Badheka V. Friction surfacing of aluminium on steel: an experimental approach // Materials today:
Proceedings. — 2017. —Vol. 4. —D 9. - P. 9937-9941.

FGHGIGJKGLE

1. Centrifugal pumps in the system of collection, preparation, main transport of oil / A.G. Gumerov [et al.]. - M. :
Nedra-Bisnescenter, 1999. — 295 p.

2. Magnetic method for diagnosing pumping equipment in oil fields / V.A. Petrov [et al.] // Uspehi sovremennoj
nauki. — 2017. —D 4. - P. 232-236.

3. Ryabov V.R. Application of bimetallic and reinforced steel-aluminum joints. — 3 . : Metallurgija, 1975. — 283 p.

4. The arc characteristics and metal transfer behaviour of cold metal transfer and its use in joining aluminium to
zinc-coated steel / H.T. Zhang [et al.] // Materials Science and Engineering. — 2009. — Vol. 499. - D 1-2. - P. 111-113.

5. Mikheev R.S. Application of the friction surfacing process for the production offunctional gradient layered
composition // Journal of Physycs: Conference Series. — 2021. — Vol. 1990. - D 012036. — P. 1-6.

6. Badheka K., Badheka V. Friction surfacing of aluminium on steel: an experimental approach // Materials today:
Proceedings. — 2017. —Vol. 4. —D 9. - P. 9937-9941.

200



( 0

- 2022

5

-(9 .
, (

VOLTAGE INVERTER FOR SYSTEMS

&, >uPuAu
((
1: & &
& H &
%2 11
"ac >
!
>& D &ED
1 I
- ) [ :
s
11 |
8 2
12 |
$
, 1
« - »
.3
&
). # .=
; !
*,=0,000001256 —
,% |/ 2;f—

INDUCTION HEATING

Shishlin Denis Ivanovich

Candidate of Technical Sciences,
Associate Professor,

Associate Professor of the Department
of Electric Drive,

Lipetsk State Technical University

Kolesnikov Dmitry Alekseevich
Engineer,

«# Limited Liability Company «Genborg»

»

- | Annotation. The article discusses the design
of a high-frequency voltage inverter, its con-
trol scheme and the development of an in-
duction heating installation to give it more
- | durable properties to various parts. Mathe-
matical models of the installation and simula-
tion results are presented.

Keywords: high-frequency voltage inverter,
| induction heating, resonance, mathematical
’ ’ model.
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Annotation. The discovery of large oil fields
in the southeast of Tatarstan and the subse-
quent organization of a specialized industrial
hub contributed to fundamental social and
cultural transformations in the region. The
article considers the processes of transfor-
mation of the agrarian regions of the republic
with a rural population and a traditional way
of life into an industrial urban culture, with a
developed infrastructure, a multinational po-
pulation and a new way of life.
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"4 | 2 - | Annotation. This article is devoted to the
12 «H | » oldest oil and gas producing organization
’ ! o Grozneft, which this year marks its 100th
100 - % 2 anniversary. The issues of the formation of
«# ! », - | repeated reorganizations of Grozneft are
[N 12 , - | highlighted, its role as a city-forming organi-
# zation, in particular, the development of the
! ’ ’ city of Grozny, is noted.
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- | Annotation. This article is devoted to the
process of formation of the structure of the
domestic oil refining industry and has a seri-
ous impact on its current state. The period of
the early 90s of the last century, in addition to
- | the problems associated with Russia's transi-
tion to a market economy, was marked by the
beginning of the trans-formation of forms of
ownership, and a radical restructuring of
industry. There was an objective need to
create larger economic entities, which in the
oil and gas industry have become vertically
integrated oil com-panies (VINK), which have
combined assets by analogy with well-known
world companies.
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Annotation. In this article the gas — oil poten-
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Khanty-Mansiiskauthonomous  district-Ugra
of Tyumen region is observed. The bound of
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Annotation. The article deals with the issue
of professional orientation in teaching physics
to students of specialized natural and math-
ematical classes. As one of the ways to solve
this problem, it is recommended to use prac-
tical laboratory work, which is used in the
study of physics by students of technical
universities, adapted to the school curriculum
in physics. The installation scheme and stag-
es of this work and processing of experi-
mental data in school conditions are consid-
ered. The proposed device for laboratory
work allows you to simulate the operation of
many sensors, magnetic field sources, includ-
ing Helmholtz coils. Using the phenomenon
of electromagnetic induction, schoolchildren
measure the thickness of a particle with a
micrometer, get acquainted with the princi-
ples of remote measurement of the amplitude
and frequency of electrical alternating cur-
rents; also measures the propagation of the
magnetic field generated by one or two coax-
ial coils.

It is noted that the implementation of this
work will arouse the interest of schoolchildren
and increase their enthusiasm for physics in
general. It is highly desirable to include such
work in school physics courses.
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Annotation. In the scientific article, the au-
thors conduct a study of the consciousness of
students in the conditions of the formation of
promising forms of education and reveal the
reasons that cause a deficit of attention and
memory in students in the process of interac-
tive learning. The authors have developed
recommendations for teachers that stimulate
the growth of information perception and the
amount of memory of students. The practical
application of the methods developed by the
authors will reveal the potential of the train-
ees and perceive the educational material in
a new way, realize its meaning, acquire men-
tal engineering and verbalization skills in
order to move to a higher level of conscious-
ness of the trainee as a person.
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"4 . , 1 Annotation. The concept of sustainable

| development, despite all the ambiguity of the

' 2 term, has become firmly established in the

scientific lexicon and in the practice of com-

1 ’ ~ | pany management. Modern society pays

! 2 y | special attention to the harmonious develop-

1 11 . - | ment of business, which should take into

1 _ | account the interests of society, environmen-

1 | tal and social issues in its development.

! ) | Large oil and gas companies do not just de-

1 ; ~ | clare sustainable development goals, but also

try to practically implement strategic pro-

grams in the field of compliance with envi-
ronmental and social standards.

> & & : , - | Keywords: sustainable development, oil and
- 1 gas company, competition, business envi-
ronment, environmental and social standards.
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