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CLASSIFICATION OF ALTERNATIVE ENERGY RESOURCES IN THE TERRITORY

OF THE REPUBLIC OF AZERBAIJAN AND ECOLOGICAL PROBLEMS OF THEIR

USE
Ramil Sadigov
Azerbaijan State Oil and Industry University
Ramil Sadigov-1983@mail.ru
Annotation: Prevention of further ecological problems and energy crisis can be realized only at the

expense of alternative and renewable energy sources. Thus replacement of the current fuel energy sector into
renewable energy sources will cause healthy life, a natural safety, protection of flora and fauna. The article
deals with the natural conditions of alternative energy sources (AES) and their use of GIS and ArcGIS, and
the development of custom maps based on large-scale researches. At the same time, the article also emphasizes
that the use of AER will affect the evolutionary process in development by influencing the country's socio-
economic and environmental conditions. The article also summarizes existing software, scientific and

cartographic information on that area [1,3,4,6,7].

Keywords: alternative  energy,

environmental

problem, energy-efficient potential, solar energy, wind
energy, thermal waters, biomass, waste.

Introduction: Balancing economic
development through the use of natural
resources and natural resources, eliminating
environmental tensions in many areas, and etc.
such problems create the need for using
alternative energy resources. In fact, the use of
alternative energy resources is one of the key
factors that can form the basis of the ecological
balance between nature and society [2,5].

It should be noted that after the
independence of the Republic of Azerbaijan
the system of reforms launched by the
country's leadership in the economic and social
sphere since 1995 and in the reforming system,
attention was paid to the electro-energetic
sphere. The most important thing is that
Azerbaijan has adopted a national program for
the use of the Azerbaijan Electricity Supply
(2005). This allowed the country to save large
quantities of hydrocarbon resources burned at
thermal  power plants and  reduce
environmental damage. There is a great need
for the experience of developed countries to
successfully implement the national program.

At the same time it should be noted that
there are favorable conditions for use of the
following types of Azerbaijan Electricity
Supply in the Republic of Azerbaijan: solar
energy, energy from extracted natural gas,
wind energy, tea and thermal waters, energy
from the seabed and sinking of the sea, energy
from biomass, as well as energy from
agriculture and domestic wastes. State
structures, especially the Ministry of Energy

(ME), the Ministry of Ecology and Natural
Resources (MENR), are engaged in this field.

Research:

Azerbaijan has a complex natural
environment and these conditions make it
possible to use the multi-purpose Azerbaijan
Electric Resource in the country. That's why it
is necessary to study the Republic of
Azerbaijan, which is considered as
complicated in terms of the natural conditions
and natural resources of the Caucasus, on a
large scale [5,6].

We have developed a special map
scheme, taking into account the natural
resources and alternative energy resources in
the system of natural resources. As a first
practice, we estimate 32 components in
physical geographical areas with GIS in the 10-
point system (Figure 1).

As can be seen from the map, solar,
wind, river, thermal waters and so on are quite
different in the regions. The Azerbaijan
Electricity Resources are estimated to be high
(5-10) points in the Sahil and Aran regions.

There are favorable conditions in
Azerbaijan for solar energy (Fig.2). Relevant
research institutes of ANAS, in particular,
Geographical Institute, higher educational
institutions, non-state and other organizations
are engaged in this field. We also used their
data in our researches.

In order to use AER, natural complexes
need to be explored on a large scale. In
particular, it is necessary to consider the
duration of the seasons, the cloudy days of the
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air, the height of the relief, the mountain slopes
and so on. The sunny hours in the area range
from 2400 to 3200, and the total energy to
4000-4500 C. In the hottest month, absolute

Fig Ne 1. Assessment of Natural Conditions

air and Resources (1:500 000)

The effectiveness of solar stations is
different across the world. For example, in the
territory of Russia, it is 800-1600 kW, in
France - 1200-1400 kW. The efficiency of
solar power stations in Azerbaijan is 1500-
2000 kW per km?, making it the same as in
USA, China, and Central Asia [3,4,5,7].

Given that our territory has a large
(silica) reserve, it will be possible to carry out
the production of photocells in the near future.
In addition, taking into account the differences
in climatic zones by regions, our potential
specialists have calculated the potential for
electricity production by photovoltaic modules
and is presented in the following table.

Table 1. Annual Special Electricity Generation (KWh hour / m?)

maximum is 43° C, absolute minimum 14° C.
Within these indicators, the country's territory
is divided into 10 districts.

e
Figure Ne 2. Average annual
temeperature (1:500 000)

L
L 4

The calculations show that in order to
increase electricity generation by photovoltaic
modules there are enough domestic raw
materials for the creation of modular systems
in our country.

One of the problematic issues in the field
of solar energy use in Azerbaijan today is the
increase in the useful business ratio (12-14%),
as is the case in developed countries. So, the
area of the stations created on the basis of the
current photocells requires 2 territories for 1
mW. At present, the reduction of the capacity
of the photocells is also of great importance for
Azerbaijan.

1. Sheki-Zagatala 41,3
area 93,9 26,8 99,2 97,6 0,2 1

2.Sheki-Shamakhi 41,0 2 2 2 23 232
area 02,4 39,3 08,8 07,5 2,0 5

North-Eastern slope:

3.Guba- 41,3 2 2 2 23 234
Khachmaz area 05,9 40,2 11,7 09,6 1,6 1

4. Gilazi-Dubrar 40,9 2 2 2 23 232
area
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7. Kur-Araz area

40,0

30,3

2

2
75,3

40,6

2

37,0

2

4,3

26

5. Northern part 40,5 2 2 2 2 23 240
05,5 47,3 14,8 09,1 9,1 v
6. The southern 40,0 2 2 2 2 24 244
part 09,4 50,3 18,8 15,5 2,1 4
I11.  Nakhchivan 39,2 2 2 2 2 28 284
region 45,4 91,5 55,8 53,5 1,9 A4
V. Lankaran 38,8 2 2 2 2 24 247
region 10,7 53,2 21,0 20,5 4,2 3

268
8

8. Absheron area

40,3

08,7

2

2
53,0

19,3

2

15,9

2

0,4

24

246

5

Due to his geographical location, climate

condition, and economical infrastructure
peculiarities, Azerbaijan is the most
prospective region for renewable and

alternative energy sources’ application. Today

exhaust fossil fuels exhaust stock equal to ~2
billion tones crude oil and 2,2 billion m® gas
that concedes to the Middle East on the
quantity.

Table 2. Solar energy

Natural potential

The yearly amount of sunny hours is 1800-3200 in Azerbaijan

hours)

The highest indicator is typical for the territory of Nakhchivan (up to 3200

(2200-2500
sunny hours)

The Kura-Aras lowland, Jeyranchol area, and the peninsula of Absheron

Hesitating from 125 to 150 kW per cm?

The highest figure is in Nakhchivan (145-160 KW per cm?).

On the other hand, the predictions show
that till 2030-2050 years crude oil
consumption in Azerbaijan will consist of 50-
55% and gas demand will be 20-25% which
can lead appreciable depletion of hydrocarbon
stock subject to their export. In this aspect, it is
necessary to notice that in the majority of the
regions of Azerbaijan solar energy potentials
consist of averagely 1600-2000 kW hour/m?
(including some cases till 2200 kW-hour/m2 in
Nakhchivan Autonomous Republic). For the
application of solar energy objective evidence
on solar energy potential is important. To solve
practical tasks dealing with solar energy, and
to include its potential in Azerbaijan energy
balance long term measurements should be
carried out. Development of solar cadaster of
Azerbaijan permits to estimate technically and
economically beneficial variants of solar
energy potentials during solar energy plants
building in different regions of the Republic.
By this purpose in Azerbaijan solar energy

potential established
[3,4,5,6,7].

Therefore during 6 years measurements
at weather stations located in the several zones
of the Republic have been carried out. Here
average annual amount of sunshine hours,
direct, diffuse and albedo solar radiations were
determined. On the base of the obtained
results, solar energy potential maps were
prepared. | should notice that maps of
Azerbaijan solar energy potentials are to be
published in this paper in the first time. In
Nakhchivan, capacity of photoelectric
appliance will make 246 kW-hour, while 230
KW-hour in Kur- Aras lowland and Absheron.
Amount of energy per 1 sq.km is 2200-2600 in
Nakhchivan and 1900-2200 kW-hour in Kur-
Aras and Absheron [3,4,5,6].

The territory of Azerbaijan differs
according to wind power and windy days. The
area is divided into 5 zones, ranging from 1 to
12 pounds, from 0-1 m / sec to 15 m / sec and

map was firstly
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more, depending on the speed and strength of
the wind. It should be noted that the number of
days with a capacity exceeding 15m/s is more
than 150. Strong winds mostly cover coastal
zones (map-scheme 3). Such strong winds also

differ from the sea level?. Generally,
Azerbaijan has the potential for wind energy.
The name and location of the wind power
stations to be built will be described in this
regard (Table 3).

Table 3. Number of wind power stations and energy received

Areas where Wind Power Average Expected Electricity
Stations will be installed wind power, generation,
speed, | mW min kWh
m / sec
1 Shubani 8,0 6,0 16,0
2 Guzdak 7,5 5,6 14,6
3 Pirallahi Island 6,6 5,0 13,0
4 | Samur-Davachi zone 4,5 3,4 8,8
5 The Caspian coastal 4,2 3,2 8,3
zone
6 Gazakh-Ganja zone 4,0 3,0 7,8
7 Hajinohur-Jeyranchol 3,8 2,8 7,3
8 Kur-Araz lowland 3,7 2,7 7,0
9 | Shirvan plain 3,8 2,8 7,3

The application of wind power facilities
in Azerbaijan is real and has a great
perspective. The wind power plants, first of all,
planned to be built in the Republic are listed on
the map chart. In addition to the first examples
in the Republic of Azerbaijan, the first module
wind stations were built by foreign companies.
In 1999, Japan's Tomen Company built two
towers in Absheron with a height of 30 and 40
meters and the average annual wind speed of
7.9-8.1 m / sec. Since the wind enters the
territory of Azerbaijan from a narrow strip at
the shoreline of the Caspian Sea and from the
valley between the Great and Small Caucasian

S
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Mountains, wind intensification is a recurring
weather phenomenon in the surrounding
territories. This effect reaches its maximum
level both on the Absheron Peninsula, a narrow
strip in the Caspian Sea and on Absheron’s
offshore zone. According to a study carried out
by the State Agency, the average annual wind
speed ranges between 7 and 8.5m/s at a height
of 80m above the land surface there, and this is
categorized as a ‘“highly favorable” energy
potential class according to the classification
of the International Renewable Energy
Agency.

" §

i:iguré 3. Wind direction, Year (lﬁ:500 OOO)

Based on the research, Tomen Company

has developed a Technical Performance

Coefficient (TPC) for the installation of a wind
power plant with a total capacity of 30 MW in
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the Gobustan region. In 2002, the Azerbaijan
Renewable Energy Resources Assessment was
conducted based on the European Bank for
Reconstruction and Development (EBRD)
contract. Studies have revealed that the
Absheron peninsula has a large amount of
wind energy potential. The average wind speed
is 6 m / sec, indicating good technical and
economic potential for wind energy. The
technical potential of the wind power is 3000
mW and the economic potential is 500 mW.
Azerbaijani specialists are the authors of
several solar and wind energy projects.

Hydropower: The full hydraulic power
potential of the rivers in Azerbaijan has been
estimated at 40 billion kW, and their
technically favorable potential at 16 billion
kW, 5 billion kW of which is accounted for by
small hydropower plants.

Geothermal _energy: Although the
temperature of thermal waters in Azerbaijan is
not very high, the use of these waters for the
generation of geothermal energy is considered
to be feasible. The temperature of thermal
waters in various areas ranges between 30 and
1100C. The Kura Concavity, the Gusar
Foothills zone and the Absheron Peninsula are
considered the most ideal locations in this
regard. Accordingly, the capacities for
potential inputs of 480, 70, and 65MW
respectively, exist in these territories. In total,
the national thermal waters’ potential is
estimated at 245,600m3/day or 800MW
[5,6,7].

Biomass and Waste: There are
approximately 2.7 million large horned
mammals and 10 million small horned animals
and 25.5 million poultry in Azerbaijan, and the
quantity of their total annual discharges
approximately equals 25 million tons. The
annual volume of solid domestic wastes from
large cities comprises 2.4 million tons.
Additionally, quite significant quantities of
wood splinters, wood processing wastes,
agricultural residues and other wastes and
animal discharges are accumulated in
Azerbaijan each year. All of these have
enormous potential as renewable bioenergy
resources.

The expansion of the use of alternative
and renewable energy sources in our country
began by establishing “The State Program on

use of Alternative and Renewable Energy
Sources in the Republic of Azerbaijan” which
was drawn up at the initiative of Ilham Aliyev,
President of Azerbaijan and approved by his
Decree dated October 21st, 2004.

Within the framework of activities
arising out of the State Program, the State
Agency for Alternative and Renewable Energy
Sources was established under the auspices of
the Ministry of Industry and Energy of the
Republic of Azerbaijan in 2009. In order to
improve the management of this industry, the
State Agency for Alternative and Renewable
Energy Sources of the Republic of Azerbaijan
and the Agency’s Azerbaijan Alternative
Energy LLC was established in 2013.

As a result of the approved state
programs and structural reforms, 10 new
hydropower plants in the Nakhchivan
Autonomous  Republic,Fuzuli,  Ismayilli,
Gusar, Shabran, Sheki, Balaken and Shamkir
regions, a heating plant at the Solid Household
Waste Incinerator in Sabunchu District in
Baku, 4 wind power plants in the Khizi and
Absheron regions, a hybrid power plant in
Gobustan, solar power plants in the Samukh
region and in the Nakhchivan Autonomous
Republic, as well as in the Garadagh,
Sabunchu and Pirallahi districts of Baku, and
sports centers supplied with energy from
renewable energy resources in Masalli and
Beylagan regions were built, while solar panels
and heating pumps were installed at 24 social
facilities in various regions of the country by
state and non-state enterprises beginning in
2009. The power plants, with a total output
capacity of 259MW, comprised of 63MW of
wind power, 33MW of solar power, 38MW of
biomass and waste power and 125MW of
hydropower were then commissioned.
Additionally, the Azguntex Solar Panels Plant
with an annual production capacity of 50MW
and an enterprise producing solar collectors in
the Sumgait Technologies Park were
constructed in Sumgait.

New power and heat generating
capacities with a total output exceeding
7650MW from renewable energy sources are
slated to be installed in Azerbaijan by the year
2020. Among those capacities, the installation
of solar heating plants of 4500MW, solar
power plants of 1065MW, wind power plants
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of 1512MW, biomass plants of 515MW, and
energy generating capacities at small rivers of
60MW has been planned. The goal is to
increase the share of renewable energy in the
production of electric power to 20% and to
9.7% of the total energy supply by 2020. The
broad implementation of utilization of ARES
will create conditions for the economic and
efficient use of energy in the country, increase
exports of fuel resources, decrease the volume
of hazardous substances discharged into the
environment by 20-25%.

The Republic of Azerbaijan proactively
collaborates with a number of countries,
regional and international organizations and
financial institutions in fields relating to the
ARES industry. The Republic of Azerbaijan
joined the IRENA in 2009 and became a full
member after the ratification of the
International Renewable Energy Agency
Charter in the National Parliament (Milli
Majlis) on May 2nd, 2014. The State Agency
for Alternative and Renewable Energy Sources
of the Republic of Azerbaijan broadly
collaborates with the United Nations
Economic Commission for Europe, the United
Nations Development Program (UNDP), the
European Union, the World Bank, the Asian
Development Bank (ADB), the KfwW
Development Bank (Germany), the French
Development Agency (AFD), the United
States Agency for International Development
(USAID), the Economic Cooperation
Organization (ECO), the Black Sea Economic
Cooperation (BSEC), the Japan International
Cooperation Agency (JICA), the Korea
International Cooperation Agency (KOICA),
the EU-funded program INOGATE (The
Interstate Oil and Gas Transport to Europe),
GUAM, and others, as well as with Germany,
Turkey, France, Holland, Sweden, Slovenia,
the Czech Republic, Slovakia, Ukraine,
Argentina, the UAE, Iran, Lithuania and
several other countries.

Prevention of further ecological
problems and energy crisis can be realized only
at the expense of alternative and renewable
energy sources. Thus replacement of the
current fuel energy sector into renewable
energy sources will cause healthy life, a natural
safety, protection of flora and fauna.

10

If we take into consideration that
population Azerbaijan live in Absheron and
the surrounding regions and already near 200
years oil and gas have been extracted here, in
this case, ecology clean energy application has
great importance.

For the solution of the practical questions
put forward in this field of information on solar
energy of the region is very necessary.
Development of the information may induce
new energy balance generation of Azerbaijan.

Though the deeds mentioned above, the
potential of renewable energy sources in none
of the zones in the Republic has been
determined. So in the communal buildings,
houses, industry enterprises, in oil and power-
engineering sector, there is a great deal of
energy consuming processes.

That’s why the average annual or
average seasonal renewable energy potentials
of the Republic should be known. Solar energy
for the demanded power generation industrial
sectors is to be certainly determined. Only in
the case of determining sunshine, direct,
diffuse and albedo solar radiations’ average
annual marks in those places solar thermal and
power stations can be built.

Solar energy maps - At the result of the
measurements realized by the existing
meteorological stations in the Republic till
1990 years and on the base of measurements
done in the latest 6 years by us on the Republic
average annual marks of direct, diffuse and
albedo solar radiations have been determined.
Due to the obtained conclusions, solar energy
potential maps covering entirely the Republic
territory were established [3,4,5,6,7].

During the measurements beside data of
8 (eight) main meteorological stations
information’s obtained from the mobile
meteorological stations have been analyzed.
So the geographical coordinates of the region
and relief were defined.

According to the relief properties
Azerbaijan is so variegated country. Alongside
mountains with 3000-4000, in the country area
there are plains, lowlands, regions below from
the sea level.

Azerbaijan territory is divided into 2
places consisting of the Great Caucasus and the
Little Caucasus mountains. Here airflow enters
the Republic via the Great Caucasus, the Little
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Caucasus Mountains and the Caspian Sea
basin.

Both the south cyclone and the hot air
currents formed by semitropical anticyclone

systems causes generation of the air current.
This factor influences each zone infalling solar
radiation distribution.

Fig 4: Direct solar radiation falling on the horizontal surface in fair weather.

In fair weather in Azerbaijan average
annual index of direct solar radiation falling
onto the horizontal surface increases from the
direction of the north to the south beginning
from the sea level.

On the mountainous regions, solar
radiation amount is higher than other places.
For Azerbaijan region, the direct solar
radiation (W/m?) falling onto the horizontal
surface in fair weather and half cloudy weather
condition have been given in the following
maps.

The average annual amount of diffuse
solar radiation in fair weather consists of 30 —

35 kcal/cm? In the mountains amount of
diffuse solar radiation decreases due to the
diffusing particles. In the foothill regions at
300-500 m height diffuse solar radiation,
amount is approximately 36 kcal/cm2., at
2500-3000 m height that’s 29 kcal/cm2. In the
mountainous regions during cloudy weather
diffuse solar radiation changes enough.

For Azerbaijan territory in both fair
weather and half cloudy weather condition
diffuse solar radiation (W/m?2) is changing as at
the below.
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Initially, landscape and surface cover
types were determined for defining albedo
solar radiation in Azerbaijan territory. These
are woodlands, mountains, 3 plains, plateaus,
lowlands, snow covers, water basins (The
Caspian Sea, lakes and water reservoirs,
rivers).
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Fig 5: Diffuse solar radiation in fair weather.

The rivers of Azerbaijan occupy a
special place in AER. With a large number of
rivers (8 min), morphometric indicators are
complex. The total length of the river network
is 33.6 thousand km, the water collecting area
is 85.5 thousand km2, and the river network
density is 0.39 km / km2. The rivers are mostly
energy-intensive in Azerbaijan, mainly due to
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high, medium, low mountainous areas, and
plains. Meanwhile, the average flow rate varies
from 25 mm to 1500 mm and maximum annual
flows are 25 | / sec / km2-500 | / sec / km2. It
should be noted that in Azerbaijan, since the
middle of the last century, there was a little
experience of constructing small power plants
on small rivers, even on the arch. But their
activity was postponed. In modern times, there
is a great need for such hydroelectric power
plants in the regions. 6 HESs have been
constructed on the Kur-Araz Rivers, whose
total power is over 7 billion KW. Generally,
18-20% of the energy production required for
Azerbaijan is planned at HPS. However, up to
11% of the currently generated electricity is
supplied by the HPS.

Experts conducted valuable research in
the future to absorb the unused hydropower
resources in the country.

The Baku Hydropower Institute found
that the hydroelectric potential of the rivers in
the territory of the republic was 40 billion kW,
and the technically feasible potential was 16
billion kW, which accounted for a small
hydroelectric power of 5 billion kW.

It should be noted that a number of issues
of state importance related to the construction
of hydropower stations are also addressed:

- Regulation of freshwater;

- Production of electric energy;

- Creation of new irrigation systems and
the efficient use of land;

- Improvement of sports, tourism and
recreational conditions.

It is planned to build up to 200 small
HPPs on rivers and water facilities in the
country. The annual electricity generated by
them amounted to 3.2 billion kW. It is planned
to build 61 units in the near future.

At present, the local power system of
Nakhchivan Autonomous Republic is isolated
from the energy system of Azerbaijan as a
result of Armenia'’s aggression. Since 1990, the
power system of the Nakhchivan Autonomous
Republic has been working with a large deficit
(100-150 MW). This deficit is currently being
resolved through electricity from the Islamic
Republic of Iran and Turkey's energy systems.
Therefore, the construction of hydroelectric
power plants (medium, small, and micro) in the
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territory of Nakhchivan Autonomous Republic
is of great importance.

One of the new and exciting areas in the
field of AER use in Azerbaijan is the
experience of using the pressure potential of
natural gas. This energy is used through gas
distribution stations (GDS). A turbodetander
generator is used for the difference in GDS
input and output pressure. Based on this
project, GDS will be able to emit more than 7
million cubic meters of natural gas per year. It
is possible to produce 230 billion kWh of
electricity per year®. At each newly built
underground gas storage, it is possible to
increase the electricity by putting a
turbodetander. Given the depletion of oil and
gas deposits, it can also be used in compressed
air and in the future if necessary.

There are also potential opportunities
for use of thermal waters in Azerbaijan. The
temperature of the water is 20-400, in some
places it is more than 50-600. Reserves cover
large areas consisting mainly of the Greater
and Lesser Caucasus, the Absheron peninsula,
the slopes of the Talysh Mountains, the Kur
basin and the Caspian-Guba region.

So far thermal waters have been used in
the Lankaran zone and a small amount of
resort-thermal waters around Gusar. These are
not only the source of heat but also very
important for their economic significance.

Biomass and domestic wastes have
favorable conditions in Azerbaijan. A rapid
development of industry, agriculture and social
services in our country has created new
opportunities for energy generation by using
biomass. The sources of bioresources in our
Republic are quite diverse:

* Industrial waste;

* Wastes of forestry and woodworking;

* Agricultural products and organic
compounding wastes;

* Wastes of household and communal
areas;

» Waste from oil and petroleum products
polluted areas;

» Wastewater sources and so on.

Studies have shown that, in many
spheres of the economy, biomass constitutes
most of the waste of the production waste.
These biomass materials are used in the
production of electricity, and intense work is to
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be done on biogas, biomass and solid biomass
technologies.

More than 130 years, as a result of oil
and gas extraction and processing, 10,000
hectares of land in the Absheron Peninsula and
other dry areas of the country have been
polluted with oil and oil refining products. In
recent years, as a result of experiments
conducted by scientists from our republic, it
has been discovered that the production of
environmentally  clean  high-temperature
biobricts from millions of tons of oil-
contaminated soil and water and their use in
household, =~ communal  service areas,
agricultural greenhouses, greenhouses, small
thermal power plants also prevent waste of
thousands of hectares of forests, as well as
prevent CO2 and NO2 emissions into the
atmosphere.

The diversity of production in different
natural and economic zones of the Republic of
Azerbaijan, as well as the waste produced from
the living conditions of the population living in
those regions, create biogas. In addition to the
fact that in rural areas and in the regional
centers of Azerbaijan there is a production
area, it is possible to create considerable inter-
neighborhood biogas production combinations
from the production of vegetables, fruits,

Results of research:

livestock and yards due to the fact that
population resettlement in rural areas is
composed of districts and neighborhoods.
Undoubtedly, Azerbaijan's use of Energy
Resources will be a crucial factor in the
economic and social development of the
countries. Experts estimate that if the country
goes to the use of Energy Resources, emissions
into the environment will decrease by 0.8 kg
per 1 KW of energy.

Although the physical and
geographical location of the Caspian Sea is
complex, it has favorable conditions for its use
in the heat of the water, and the use of thawing
energy. The average monthly temperature of
the water is 22-25° in summer and 6-8°
degrees in winter. Although the long-term and
long-term withdrawal of the Caspian Sea
creates obstacles to its use on some coastlines,
waves in the Caspian Sea are constantly
repeated, with a 7-8-point fluctuation, the
height of the wave is 4-6 m. The wind's power
and repetition are increasing as the sea
becomes slightly deeper (map-scheme 6).
Taking into consideration the processing of the
Caspian Sea for various purposes, it would be
advisable to create a complex at the UERA
coast.

1. Important work is being done in Azerbaijan in the field of adoption of laws, drafting of a number
of legal documents, financial and other issues in line with the national program for the use of energy
resources in Azerbaijan and the conditions for the implementation of these activities will be ensured
by the cooperation of experts from different specialties in the relevant structures.
2. In our view, the use of Energy Resources in Azerbaijan, the use of scarce resources, the protection
of natural environment and the creation of other conditions will enable the implementation of this
issue in the near future to take more important measures in the country:
* Development of a new scheme of natural resources, efficient use and protection of the ecosystems
of the country;
« Efficient management of landscape restoration, protection and enhancement of their ecological
capacity;
* Development of new engineer-technical services, special machine-building areas and so on.
3. In addition to the advantages of the use of Azerbaijan's Energy Resources, there are also some
problems listed below: unstable stability of solar radiation, wind, river flow; land allocation for
photovoltaic and water reservoirs; the formation of lining in water reservoirs and so on.
4. Along with these, we would like to point out that the issue discussed at the forum is important and
it has important global content. Undoubtedly, the combination of scholars, experts, and managerial
structures at the beginning of the 21st century will have an impact on the evolution of nature,
production-technical structures, nature-society relations and other issues.
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AZORBAYCAN RESPUBLIKASI ORAZISINDO ALTERNATIV ENERJi
EHTIYATLARININ TOSNIiFATI VO ONLARDAN ISTIFADONIN EKOLOJI
PROBLEMLORI
R. 9. Sadiqov
Azarbaycan Dovlat Neft va Sanaye Universitetinin

Goalacokda bas vera bilocok ekoloji problemlarin vo enerji béhraninin garsisinin alinmasi
yollarindan biri do alternativ va barpa olunan enerji manbolori hesabina hayata kegirilo bilor. Mévcud
yanacaq enerjisi sektorunun barpa olunan enerji manbalarina avoz edilmasi saglam hoayata, tobii bir
tohliikasizliys, flora vo faunanin qorunmasina sabob olacaqdir. Moqalods alternativ enerji
monbalarinin (AEM) tobii soraiti vo onlardan GIS va ArcGIS programlari vasitasilo genismiqyash
todgiqgatlara osaslanan xiisusi xoritolorin hazirlanmasi masalalarindan bohs olunur. Eyni zamanda
mogalode AEM-in istifadasinin 6lkonin sosial-igtisadi vo ekoloji vaziyyatina tosir gostarmoklo
inkisafdaki tokamiil prosesina tasir gostoracayi vurgulanir. Magalodo, elmi va kartografik malumatlar
da timumilosdirilmis sokilds sorh edilmisdir [1,3,4,6,7].

Acar sozlar: alternativ enerji, ekoloji problem, enerjiya gonast potensiali, giinas enerjisi,
kiilok enerjisi, termal sular, biokiitlo, tullantilar.

KIIACCUOUKAIIUA AJIBTEPHATUBHBIX DQHEPTETUYECKUX PECYPCOB HA
TEPPUTOPUU ABEPBAMI)KAHCKON PECITYBJIUKHA U DKOJOT MYECKHUE
IMPOBJIEMBI UX UCI1OJIb3OBAHUSA
P.A.Canbiros
Azepoaiinxanckuii I'ocynapcreennsiii YHusepcurer Hedpru u IlpombinieHHocTH,

[TpenoTBpamienre JalbHEHIINX SKOJIOTMYECKMX NpOOJIeM M SHEPreTHYecKOro Kpusuca
MOKET OBITh pPEaTM30BaHO TOJIBKO 32 CYET aJbTEPHATUBHBIX M BO300OHOBISIEMBIX HCTOYHUKOB
sHepruu. Takum o0O0pa3oM, 3aMeHa CYLIECTBYIOLIETO CEKTOpa TOIUIMBHOW SHEPreTMKH Ha
BO300HOBJISIEMbIE MCTOYHUKM HHEPrUM TNPHUBEAET K 3J0pOBOMYy 00pa3y >KHU3HHM, €CTECTBEHHOMN
6e3omacHocTH, 3ammre ¢uiopsl U (ayHbl. B craThbe paccMaTpUBAIOTCS €CTECTBEHHBIE YCIOBHS
WCIIOJIb30BaHUs aJbTepHATUBHBIX MCTOYHUKOB 3Hepruu (AUE) u ucnons3zoBanus umu ['MC nu
ArcGIS, a Takke pa3paboTka II0JIB30BAaTEIbCKUX KapT Ha OCHOBE KPYIMHOMACIITaOHBIX
uccienoBanuil. B To *ke BpeMs B cTaTbe Takke MmojuepkuBaercs, uto ucnosb3oBanue AUE Oyzaer
BIUATh Ha DBOJIOLMOHHBIA NIPOLECC pa3BUTHUS, BIMSS HAa COLUAIBHO-DKOHOMHUYECKHE H
HKOJIOTUYECKUE YCIOBUS CTpaHbl. B crarbe Tarkke 0OOOIIEHO CYIIECTBYIOILIEE MPOrpaMMHOE
obecrieyeHre, HayuHasi 1 KapTorpaduueckas nHdopmarus B aToit obnact [1,3,4,6,7].

KiioueBble cJjioBa: anbTepHAaTHBHAs HHEPreTHKA, JKOJOTMYecKas IpobsieMa, 3HEepro-
3G EeKTUBHBIN MOTEHLMAN, COJIHEYHAs SHEPrHs, SHEprus BeTpa, TepMajlbHbIE BOJbI, OHOMacca,
OTXOJBI.
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YK 504.054
OIEHKA 3KOJIOI'MYECKOI'O COCTOAHMUS 110YB YPBAHU3NPOBAHHBIX
TEPPUTOPUIA
C. s51. UbanoBa, P.1. MamenoBa
AzepOaiinxanckuii I'ocynapcreennniii YHusepcurer Hedpru u IlpombinieHHOCTH
e-mail: sevinc2206 @mail.ru

Annomauuﬂ: Cmamovs nocesueHa oYyerHKe 3K0j10cu4eCKoco COCmMosAHUA NO4Y8EeHHO2C0 NOKposa meppunopuu

2opoda baky c¢ yenvto uzyuerus MUKpOOUOIOZUYECKOU XAPAKMEPUCTMUKY 20POOCKUX NOUYB, NOOBEPHCEHHBIX

MEXHOCEHHOMY 3A2PA3HEHUIO. Buisenena cyuiecmeernrnas 0CAAONEHHOCb NOYECHHbIX d)epmeﬂmoe.
KuroueBble cioBa: 1oyssl I. baky, 3xoorudeckoe
COCTOSIHME, TEXHOTCHHOE 3arpsi3HEHUE, aKTyajbHas
AKTUBHOCTb, AKTUBHOCTb ypa3bl.

[TouBbI rOpoJIOB BBITIOJTHSIOT I'YCTOHACEJICHHOM paiioHe, U TpyOOIpOBOJIBI,
pa3sHoOOpa3Hble JKOJOTMYEeCKHe (DYHKIHH, MPOTATHUBAIONINECS] OT HE(PTEIPOMBICIOB JI0
TJIaBHBIMH u3 KOTOPBIX SBIISIIOTCS: HedTenepepadbaThIBAIONINX 3aBOJIOB,
MPUTOHOCTh ISl TPOU3PACTAHUS 3EJICHBIX TepPECEKA0TCS c MHOTOYHUCIICHHBIMU

HACaXKJEHUH, CIIOCOOHOCTH COpOMPOBATH B
TOJIIIE  3arpsA3HAIOLIME  BEIlecTBA U
yIepXKUBaTb HUX OT TIPOHUKHOBEHHMsS B
[IOYBEHHO-TPYHTOBBbIE BOJBI U T.A. OJHAKO B
CBSI3U C  TOBBIIEHHOM  aHTPONOTeHHOM
Harpys3kou B TFOPOJICKUX YCIIOBUSX
IIPOUCXOJUT MpOLEecC Jerpajanuu Io4YB, U
HOpMaJbHOE ux (GyHKIIMOHUPOBAaHUE
Hapymaeres [1].

baky sBisieTcs KpyIHBIM METanoIucoM,
MPOMBIIIJICHHBIM LIEHTpoM A3epOaiikaHa, Ha

TEPPUTOPUU KOTOPOTO PacTOI0KEHBI
MIPEPUATH MaIIMHOCTPOUTENBHO,
HedTenoObIBaroIIEH, He(pTEeXUMHUUECKOH,

XMMUYECKOH, NHIIEBONH MPOMBIIIJIEHHOCTH,
aBTOMArucTpajil W  JIpyru€ HCTOYHUKHU
3arps3HEHUs] OKPY)KaIOLIeH cpesbl TSHKETIbIMU
METaJUIAMH, a  TaKkke  He(PTbIO 51
HeTEeNnpoIyKTaMu.

[Tary6HbsiMu a1t ouB baky B kadecTBe
3arps3HUTEINS SBIISTIOTCS HEPTD u
Heprenponykrel.  Cepbe3Has  mpobiiema,
BCJIE/ICTBHE KOTOpOM IIPOUCXOIUT
3arpsi3HeHue He(ThI0, — 3TO ee yTeuka W3
HE(TENPOBOJOB  MPH  TPAHCIOPTHUPOBKE.
OcHoBHblE He(TENpoBOAbI, IO KOTOPBHIM
nepekaynBaercss HeTh, MMEIOT BO3pacT He
OJIMH  JEeCATOK JIeT U B  IPHUPOJHO-
TEXHOTE€HHBIX YCIOBHUSAX AmmiepoHa
MOJIBEPKEHBl KOPPO3UU M MEXaHUYECKUM
BO3/CUCTBUSAM, YTO MPUBOJIUT K yTeukam. C
JIpyrou CTOPOHBI, o0ba KPYITHBIX
HedTenepepabaThiBalONMX  3aBoja  baky
(«A3HEDTHSIT u «A3HedThsIHAIKATY)
pacmojoXeHsl B uyepre  ropojga, B
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KOMMYHHKAIUSIMU TOPOACKOTO X03siiicTBa. B
HACTOSIIEE BPEeMsl CO3/ajach HampsHKESHHAsS
CUTyallds B pailoHE pacmojoXKeHUs 000ux
3aBOJIOB M Ha COIPEICTBLHOU TEPPUTOPHH.

K rJ100aTbHBIM 9KOJIOTHYECKUM
npobiemam ropona baky ciemyer Takke
OTHECTH W copoc OypOBBIX BOJI,
HEeAP(DEKTUBHYIO  YTHIM3AIUI0  OTXOJIOB
XUMHYECKOH MPOMBIIINIEHHOCTH, HEPTEXUMUU
U JIpyrMX OTpacieil, CBaJIKH OBITOBBIX
OTXOJIOB, 3arpsi3HEHNE TEPPUTOPHI CTaAPHIMHU,
HEIKCIUTYaTUPYEMBIMH ~ KOHCTPYKIHSIMH, A

TAKK€  HUCIOJIb30BAaHUE  HEKAYECTBEHHBIX
3apaK€HHBIX CTPOMUTENIBHBIX MAaTEpPHAIIOB M
KOHCTPYKLIHUH.

[To pesynbpTaTaM crnenuaIn3upOBaAHHBIX
uccineAoBaHU Ha TeppuTopun . baky
YCTAHOBJICHO 7 TOKCHUYHBIX TOJIUTOHOB, TIE
CyMMapHOe coJiepKaHue 3JIEMEHTOB-
3arpsi3HUTEINCH MPEBBINIACT (hoHoBBIE
3HaueHus B npeaenax ot 3—20 mo 150—300
pa3, a Ha HeKOTOpbIX ydacTkax 600—800 pa3
[2]. B cenureOHpix 30Hax T. baky,
XapaKTEPU3YIOINXCSI HU3KOM TEXHOT€HHOMN
Harpy3Kom, OCHOBHBIM 3arpsA3HUTEIEM
SBJISICTCSI  aBTOTPAHCIIOPT, BPEIOHOCHOCTH
KOTOPOT'O YCHUJIMBAETCS HAKOIICHHEM B IIOUBE
CBHMHIIAa M IIMHKa. B 1enom ydacTku co
CPEIHMM U  CUJBHBIM  3arpsi3HEHUEM
cocraBisitoT 50—55 % Tepputopuu ropoja.
Pe3ynbrarhl MpoBEEHHBIX UCCIEIOBAHUN IO
M3YYEHUIO COACPIKAHUS TSKEITBIX METAIIJIOB B
MoYyBax TEXHOIeHHbIX 30H T. baky pamm
OCHOBAaHME clieJaTh 3aKIIYEHUE  OTHO-
CUTEIBHO CTENEHU 3arpsi3HEHUS TSKEITBIMU
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MeTaJlaMH. BBISICHEHO, UTO HAIMYWE HUKET,
KoOaJibTa, CBUHIIA, XpOMa, LINHKA, MEJTU, PTYTH
U JIPyTUX METAJUIOB B TOYBaX JTUX 30H
HamHoro  npeBbimaer  [IJAK.  CuibHo
3arpsi3HEHBI TSHKEITBIMUA METAaJUTAMU, 0COOEHHO
BellecTBaMu 1-ro U 2-ro Kjacca OMacHOCTH,
LEHTpaJIbHAasi 30HA, MPOMBIIUICHHAsT 30Ha, a
Takke  30HBI  HedrerazomoObuu.  Tak,
MakcUMajbHas KOHIICHTpAIMs CBUHIA B
MPOMBIIIUICHHBIX ~paiioHax cocTaBisier 18
ITJK. KonueHnrpauus kaaMus, MEIH, 0JIOBAa U
monmubnena — 2—35 T1JK, a Hukens, Xxpoma,
maprannia — 1—5 TIJAK [3]. BsibiBaer
olaceHue 3arps3HeHHe PTYThI0 BOKpYr baky,
HUCTOYHUKOM KOTOPOTO SIBJISIFOTCSA
MIPOMBIIIIJICHHBIE 3aBO/IbI B Cymraure.
YuuThiBass  BBICOKYIO  YHUCJICHHOCTb
HaceneHuss T. baky, CyllecTBEHHBIM H
MacCIITa0HBIM HCTOYHUKOM 3arpsi3HCHUS ITOYB
MOKHO CYHTATh aBTOMOOWIIBHBIM TPaHCIIOPT.
3aBo3 B cTpaHy  Oojpmioro  yucia
TPAHCIOPTHBIX ~ CPEICTB,  CTPOUTEIHCTBO
3alpaBOYHBIX CTAHUMA W  aBTOCTOSHOK,
SIBJISIOIIUXCS MPUYUHOM HapYIICHUS
THAPOJIOTHYECKOTO U TE€OXHMHYECKOTO
pexuMa na"amagdToB, BBIOPOCHI
aBTOMOOMIIEHBIM TPAHCIIOPTOM B
OKpPYKaIOIIYI0 Cpely OTpaOOTaHHBIX Ta30B,
Macesl, OCTpPO  BBIABUHYIM  IpoOiieMy
COXpaHEHUs SKOJIOTHIO ropoa.
OrmpenenieHre BCEro KOMIUIEKCa TOoKazaTenen
3arpsi3HEHUS SIBISIETCS OYEHb TPYIOEMKUM U
JIOPOTOCTOSIIIIIM MEPOIIPUSATAEM U BO3MOYKHO

TOJIBKO B OYEHb  PEIKUX  Cllydasx.
[lenecooOpa3HbIM IpeJICTaBisieTcs
ONpeNleNIuTh  y3KUH Habop TMOKa3areneH,
JOCTaTOYHO  OOBEKTUBHO  OTPAXKAIOIIUX

MOCNeACTBUS 3arpsi3HeHusd. OYeBUIHO, YTO
9TO JOJDKHBI OBITH IOKAa3aTeld HW3MEHEHMS
CBOWCTB IIOYB IO ICCTBUEM 3arpS3HUTEINEH,
MOCKOJIBKY CTEMEHb UX

W3MEHEHUSI YK€ 3aBUCUT OT I1apaMeTpPOB
3arpsi3HEHUST M OT YCTOWYMBOCTH TOYB K
3arpsi3HeHuIo. M3 mnokasareneid U3MeEHEHUs
CBOWCTB, ClIeAyeT OTAaTh MPEANOYTEHUE
OMOJIOTMYECKUM IIOKAa3aTelIsIM, TaK KaK OHH
MEPBbIMU  PEATUPYIOT HA AHTPONOTEHHOE
BO3JCHCTBHE.

N3BecTHO, 4TO MUKPOOHBIE COOOIIECTBA TTOYB
ropoJia COXPaHSKT HEKOTOPBIE MPUPOIAHBIE
SKOJIOTUYECKHE HHUIIM M B TOXKE BpeMs
HAUMHAIOT OCBauWBaTh BO3HUKIINE HOBBIE
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MHUKPO 30HBI aHTPOIIOI'€HHOT'0 XapakTepa. JTo
JaeT BO3MOXKHOCTh H3ydaTb MHKPOOHOTY
TOPOJICKUX TOYB C TOYKU 3PEHUS BBISBICHUS

UX pond B mporecce  (pOPMHPOBAHUS
ypOOTEXHO3EMOB.
YuuteiBass TOT (akT, YTO TMPH OILCHKE

HKOJIOTUYECKOTO  COCTOSHHSI ~ T€PPUTOPUIA
rOpOJIOB M3MEHEHHE KOMIUIEKCa MOKa3aTeneH
OMOJIOTUYECKO aKTUBHOCTH TOPOJCKUX TOYB
MOXET CIY)XUThb PaHHHM JHArHOCTUYECKUM
IIPHU3HAKOM, IIO3BOJIAOIIUM 3aMCTUTD
HETaTHBHBIE HM3MEHEHHMS Ha  HAYAIbHBIX
CTagusX HamMH Oblla TpoBenéHa OLEHKa
9KOJIOTMYECKOTO  COCTOSIHHS ~ TTOYBEHHOTO
MOKpOBa TeppuTopun ropona baky, a umMmeHHO

HU3YYCHEL MI/IKp06I/IOJ'IOFI/I‘ICCKI/IC
XapPaKTCPUCTHKHU TOPOACKHX I104B,
HaxXOoJAIUXCss B 30HAX  aHTPOIIOICHHOI'O

BO3JECHCTBUSL ABTO3AIPABOYHBIX CTAHIUH, B

MPOMBIIIIEHHBIX 30HaX H paiioHax,
MIPUJIETAIOIIHNX K OCHOBHBIM
ABTOTPAHCIIOPTHBIM MaruCTPaIsiM.

[Ipu MPOBEICHUU HACCIe0BaHuN
NMPUMEHSIA  TIOJIeBblE M J1abopaTopHBIC
METO/bI HCCIICIOBAHNH OYB

ypOaHU3UpOBaHHBIX TeppuTopuil. O0beKTaMu
WCCIIEIOBaHMs CIYKWJIM TOYBbl I. baky B
MECTax PpAaCIOJIOKEHHUSI  aBTO3AIPABOYHBIX
CTaHIIMI Ha MarucTpajbHBIX MOTOKAX IOPOJa,
a TaKXe TEPPUTOPHM, HAXOIALIMXCSA O]

BO3I[GI>'ICTBH€M HpOMBIIHJ'IeHHBIX
npeanpusTii. B kauecTBe KOHTPOJIBHOTO
OITBITA ObLIa HCITIOIb30BaHa OYBa
0OTaHMYECKOro  cajga. AHAIM3UPOBAIHCH

BepxHUI ropu3oHT (cinoit — 0-10 cm). OTOop
po0 MOYBBI MPOBOJIWICS B COOTBETCTBUU C
I'OCTowm [4]. 3arpsizHeHne HeQTenpoyKTaMu
onpenensiin no IIHAD [5]; Onpenenenue
aKTyaJbHOM KACIOTHOCTH TI0YB IIPOBOIMIIN Ha
pH-metpe mno wusBectHOl Meronuke [4].
AKTHUBHOCTH (epMeHTa ypasbl (IKcmpecc-
METO]I T0 APUCTOBCKOM [6]).

B pamMkax npoBeneHHBIX UCCIEIOBAHUI
6bu10 0TOOpano Gosiee 50 MpPoO MOYBEHHBIX
oOpa3uoB. IlouBenHwlii mnokpoB T. baky,
3aJI0KEHHBI B B KIMMAaTUYECKUX YCIIOBHSX
apuIHOTO pervona MIpeICTaBJIeH,
MIPEUMYIIECTBEHHO, Pa3HOBUIHOCTSIMH CEpO-
OypbIX TIOYB, XapaKTEPHU3YIOUIMXCS HHU3KUM
conepxanueM rymyca (1,2-1,8%), menounoi
peakuuei Cpepl, HU3KOU €MKOCTEIO
noromieHust (okoso 20 mr\ skB. Ha 100 rp.
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MIOYBBI). OOBIYHO XapaKTepHa KUCIAs PeaKLus
MIOYBEHHOHM Cpezbl, OAHAKO aHalu3 IoKa3all,
4YTO B TOPOJCKOH cpefe HUJET MUHTEHCUBHOE
MOJIIIETAYMBAHUE TI0YB, 4YTO OOBICHSETCS

BpeMsi ~ Ha  MarucTpaJbHbIX  Tpaccax.
Hekortopsle XnMHUECKNE XapAKTEPUCTUKHU 11O
aKTyaJIbHOM  KHCIIOTHOCTH,  COJEP>KaHUIO

He(TEenpOoayKTOB U KOJIMYECTBY a30To0aKTepa

oceaHuEM H3BECTKOBOM BTN u MIPUBEICHBI B Ta0wmIe 1.
MIPUMEHEHUEM COJIEBBIX PAaCTBOPOB B 3UMHEE
Tabmuna 1
Copepxanne He(pTEIPOIYKTOB U a30To0akTepa B ypOomnoysax r. baky
Ne ipo6wr HedrempoaykTsl, Kou-Bo kononwmit pH BoaHbII
MI/T azorobakTepa
1 0,028 47 7,25+0,11
2 0,20 38 7,58 +£0,34
3 0,12 38 7,43+0,21
4 0,31 44 7,85+0,35
5 0,61 58 6,32 +0,10
6 1,57 34 7,88 +0,31
7 1,40 47 6,83 +£0,22
8 1,85 49 7,65+0,14
9 1,38 42 6,55+0,21
10 1,26 53 7,93 +0,01
KoHTposb 0,003 2 6,02 + 0,09
CrnencTBueM TMOBBIMICHHONW aKTyallbHOM MOYBBl TPOUCXOJHUT BCJICICTBUE OCEIAHUS

KHCJIOTHOCTH SABIISIETCA yBeJIUYEHUE
YHCJIEHHOCTH MUKpPOOpraHu3MoB Azotobacter,
KOTOPBbIE OTHOCHUTCS K I11€704€YCTONUNBBIM.

Beicokoe 3HA4YCHHE AKTUBHOU
KHCIIOTHOCTH SBJIAETCS pE3yJIbTaTOM
Pa3MHOXKEHHUS MUKpPOOPTaHNU3MOB
Azotobacter.  Jlumutupyromum dakTopom
NPUCYTCTBUS B IOYBEHHOM  IIOKPOBE
MuKpoopranuzmMoB  Azotobacter, kotopsie

OTHOCSTCS K TIEJOYCYCTOMYMBBIM MOMXKET
ObITb HalMuhMe B HEH OOJBIIOr0 4YHCia
TOKCHUYHBIX BEILECTB.

OmenaunBaHme TOYBEI BJIOJTb
aBTOMOOWIIHBIX ~ aBTOMAarucTpaliei,  Kak
MIPaBHIIO, SIBIISIETCS CIEACTBHEM
MIPOHUKHOBEHUS B MOYBBI XJIOPUJIOB KaJIbIIHs
W MarHusi, KOTOPBIC SABISIOTCS HEOTHEMIIEMbIM
KOMITIOHEHTOM CpPEJICTB, TOCHIIAeMbIX Ha
MTOYBEHHBIH ITOKPOB BJIOJIb TPOTYapOB U JOPOT
B 3UMHEE BpeMsl T0/Ja TMPOTHB MOKPBITHI
Maructpajiei jpaoM [7]. YuutTeiBas TO, 4TO
0eToH U acanbTOOETOH CUUTAIOTCS YCIOBHO
HEMIPOHUIIAEMBIMI  TOKPBITHSMH, TO IIPH
HEKAYECTBEHHOM TOKPBITUH JOPOT U Yepe3

HUX BpEeIHbIE KOMIIOHEHTHl  BBIMBIBASIChH
MPOCAYMBAIOTCS B TIOyOMHBI TIOYBEHHOTO
nokpoea. Kpome Toro, mnoamenaynBaHue
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H3BECTKOBOM IbUIK, TPHU MTOKPBITUU OOPOT
HEMCHTOM, B COCTaB KOTOPOI'O TAKXKC BXOIHUT

KaJIbLUN.
IToBb11IEHHOE coaepKaHue
a3oTobakTepa B TIOYBaX, 3arpsI3HEHHBIX

He(TEenpOayKTaMHU, MOXKET OBbITh CBSI3aHO C
YBEJTMYEHUEM KOJIMYECTBA JIETKOJIOCTYIHBIX
OpPraHUYeCKHUX  BENECTB —  TMPOIYKTOB
pa3oXeHus: CUPTOB, OPraHUYECKUX KUCIIOT,
AMHHOKHCIIOT, YTO M CTHUMYJIUPYET pa3BUTHE
azoTtobakTepa. WuTencupukanum a3oT
¢bukcanuu CHOCOOCTBYET TaKkKe
cnabormienoyHass  peaknus — ypOaHO3EMOB,
MIOCKOJIBKY ~ HUTpOT€Ha3a  WHTHOMpyeTcs
KHCIIOPO/IOM " aKTHBU3UPYETCS B
HelTpasbHOW WM  cIa0oIIeIoOuHON  cpee.
[losToMy  TIOYBEHHBIE  MHKpPOOPTAaHH3MBI
OTBEYAIOT Ha  HePTSIHOE  3arps3HEHue
«OMOJIOTHYECKIM B3PBIBOMY» — TTOBBIIICHUEM
BaJIOBOM YMCIEHHOCTH U aKTUBHOCTH.
VYcunenne — a3oT  QuKcanuu B
HedTe3arps3HEHHbIX MMOYBaX MMeEET OOoJbIIoe
3HaueHWe Juid Tpolecca Ouojaerpagaluu
YIJIEBOAOPOAOB, TaK KakK s COXpaHEHHUs

CyMMapHbIX  (DU3UOJIOTHUECKUX  (YHKIIUN
MTOYBEHHON 9KOCHCTEMBI HE00X0AUMO
oOecriedeHre  a30TOM  YBEJIWYHBAIOIICHCS
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YHUCJIEHHOCTU MHUKpPOOPTraHU3MOB. 3arps3HEHUU TIOYBBI HEPTENPOIyKTaMHU €€
Jlumutupyromumu GpakTopaMu coaepika- HUs aKTUBHOCTh ObLIIA MHUHHMMAJIBHOM, NMpUYEM B
B MCCIeAyeMBIX Io4Bax OakTepuil poja HEKOTOPBIX  CllydasX OHa  OCTaBaJlach
Azotobacter Moryr BbICTYHaTh (U3UKO- HEU3MEHHOH B TeueHue 9 4yacoB; IpU CpeAHEM
XMMHUYECKHE CBOMCTBA IIOYB M IOBBIIIEHHOE — CKOpOCTh PpAa3NIOKEHHS MOUYEBUHBI ObLIa
COJIepKaHNEe TOKCUYHBIX 3JIEMEHTOB. BBICOKOM, a IIpU BBICOKOM 3arps3HeHuu (6osee

AKTHBHOCTb ypasbl B UCCJIEI0BAaHHBIX 2 Mr/r) — TPOUCXOAWUIIO TIOCTETIEHHOE
noyBax OblIa HEOJMHAKOBA: IIpU ClabOM CHMIKEHHE aKTUBHOCTH YpPas3bl.

BbIBO/IbI

[TonydyeHHble HaMM JaHHBIE IIO3BOJIAIOT TOBOPHTH 00 W3MEHEHHSX (DYHKIIMOHAIBHBIX
(ypea3sHasi aKTHBHOCTb, aKTHBHOCTh a30TO0aKTepa) XapaKTepUCTUK MHUKPOOHBIX IIEHO30B, O
CIOCOOHOCTH TIOYB K CAaMOBOCCTaHOBJICHUIO. BO3MOXHO, IPY ONPEAETICHHBIX YCIOBHUAX 3arPsS3HEHUS
MOYB MPOUCXOTUT IepepacipeieieHne AOMUHUPOBAHUSA CPEIU aKTUBHO (DYHKIHOHHPYIOIIUX B
MOYBE MHKPOOPTaHMU3MOB, OTOOp YCTOWYMBBIX MOMYJSALUN a30TOOAKTEpa W yCTAHOBJICHHE HOBOTO
IUHAMHUYECKOro coctosiHus. CocTOSHHE MHKPOOHOTHI XapaKTepU3yeT OOILIyl0 TOYBEHHO-
OMOXMMHUYECKYI0 O0CTaHOBKY, TIOTOMY €ro IMOKa3aTeld MOTYT OBITh HCIOJIB30BAaHBI HAa pPaHHEH
CTaJAUM MOHMTOpPHUHIA OKpyXkatoued cpenbl. lloydeHHble JaHHBIE MO3BOJISIIOT HAa OCHOBE YXkKe
uMerolieiicss MuHpopMalMM  CTAaTUCTUYECKHU JOCTOBEPHO BBIACHATH TEXHOTEHHBIE apeosibl
paccenBaHMs, KOTOPbIE YETKO NPHBSA3aHbl K MPOMBIIIJIEHHBIM HCTOYHUKAM 3arps3HEHUs, U, B
KOHEYHOM CYeTe, JaTh aJeKBATHBIM MPOTHO3 HSKOJIOTMYECKUX PUCKOB U PHUCKOB ISl 30POBBS
HaceneHus. lIpoBeneHHbIE HCCIIEIOBAaHUS MO3BOJIIOT YTBEPKAATh, YTO B HACTOSIIEE BpEMs
HEO0XO/IMMO YCTaHOBHUTH KPUTEPUHU OLIEHKHU MO SKOJIOTUIECKOMY HOPMHUPOBAHHUIO TOPOJICKHX TIOYB,
OJTHOM M3 COCTaBISIOUIMX KOTOPOTO JOKHO OBITH cofep:kaHue HedTenpoaykToB. OCOOEHHO OHU
HEOOXOAWMBI JIISi  OKOCHCTEM, IS KOTOPBIX HE pa3padoTaHbl MPEAEIbHO OMYyCTUMBIC
KOHLIEHTPALlUU U IPYyrMe€ CAaHUTAPHO-TUTUEHNYECKHE HOPMATUBBI.
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EVALUATION OF ECOLOGICAL STATE OF THE URBANIZED TERRITORIES SOILS
S.Y. Ibadova
R.l. Mammadova
Azerbaijan State Oil and Industry University

The article is devoted to the assessment of the ecological state of the soil cover of the city of
Baku in order to study the microbiological characteristics of urban soils exposed to man-made
pollution. Significant weakening of soil enzymes was revealed.

Keywords: soil Baku, ecological conditions, anthropogenic pollution, the actual activity, the
activity of urease.

URBANIZLOSMIS SAHO TORPAQLARIN EKOLOJi VOZIYYOTININ
QiYMOTLONDIRILMOSI
S.Y. Ibadova
R.I. Mommadova
Azarbaycan Dovlat Neft va Sanaye Universitetinin

Mogalo texnogen cirklondirmoys moruz qalmis Baki torpaqglarinin  mikrobioloji
xarakteristikasinin tadqigi mogsadi ilo onlarin 6rtiiyliniin ekoloji vaziyyatinin giymatlondirilmasina
hosr olunmusdur. Torpaq fermentlarinin shomiyyatli dorocads zaiflonmasi fakti askar olunmusdur.

Acar sozlar: Baki sohari torpaqglart ekoloji vaziyyat, texnogen ¢irklonmo, aktual aktivlik,
ureza aktivliyi.
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UOT 004.85

PLANSET KOMPUTERIN QiYMOTININ PROQNOZLASDIRMA MODELI
V.H. Salimov
Azarbaycan Daévlat Neft va Sanaye Universiteti
vagif.salimov1952@mail.ru

Maqala planset kompiiterlorin texniki parametrlarinin asasinda giymatinin prognozlasdirma
masalasina hasr olunur. Maqala miixtalif riyazi prognozlasdirma iisullarimin istifadoasini niimayis

edir.

Miiasir dovr kompiiter sistemlorin
inkisafi ilo baghdir. Ekonometrikanin asas
mosalalordon biri, bu mohsulun giymatinin
miioyyan edilmasidir. Bu problemls aid olan
Internet resurslarin analizi gostorib, ki bu
sahodo elmi islorin sayr mohduddur. Bu
sahados notbuklara aid olan [1,2] miiayyan islor
moveuddur. Bu islords notbukun parametrik
modelin qurulmasi mosalasing baxilib. Planset
kompiiterlors aid olan islor hal hazirda mévcud

deyil.

Beloliklo  planset  kompiiterlarinin
giymatinin prognozlagdirma modelin
islonmosi  aktual  problemdir.  Miiasir

plansetlorin texniki analizi gostarib, ki qiymat
vo texniki parametrlorin arasinda six olago
movecuddur.

Bu aragdirmanin mogsadi planset
kompiiterlorin giymatinin vo onlarin texniki
parametrlorin arasinda funksional asililigin
miioyyon edilmasi  vo onun  osasinda
giymatinin  prognozlagdirilmasi. Bu  isdo
miiasir magm Oyrotmo (machine learning)

texnologiyasinin osas tisulu olan
korrelyasiya-reqressiya  analizindon  [3]
istifada olunub.

Modelin islonmosi iki moarholodan
ibaratdir:  birinci  marholodo  verilonlorin
korrelyasiya analizi aparilir va onun

naticoasinds giymot vo texniki parametrlorin
arasinda olagonin olmasi vo on giiclii tasiro
malik olan parametrlor miiayyan olunur, ikinci
morhalodo  reqressiya modelin  qurulmasi
aparilir. Reqressiya analizi riyazi dilde
asagidaki kimi tasvir oluna bilar:

Giris verilonlor 8l¢iilori MX Mmatrisa X kimi
verilir , burada " -verilonlorin say;, M- giris
parametrlorin  sayi, eyni zamanda ¢ixis

doyisoni Y  vektoru kimi verilir, 6lgiisii 1,

Acar sozlar: planset kompiiteri, reqressiya analizi,

riyazi programlasdirma, prognozlasdirma
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Funksional asililiq xotti funksiya sokilinds
axtarilir:

" m
=) CX .
yl ; k “ik i =1,n

Bu funksiya yaxinliq funksionala minimum
giymatini toamin etmolidir :

le(yf —y")> > min

Burada G -modelin axtarilan omsallari , X,

-giris  vektoru  yF-statistik  giymotler,
yM —model qiymotlori.
Miixtalif ~ mohdudiyyatlorin - nazora

alinmasi daha realistik modelin islonmasina
imkan verir. Standart reqressiya analizinds bu
mimkiin  deyil. Bu imkan yaxinlq
funksionalin minimalasdirilmasi {i¢iin birbasa
geyri Xotti riyazi programlasdirma
texnologiyasindan istifadesi miimkiin edir.
Moasolo Ms Exel sisteminds hoyata kegirilib.
Bunun ii¢lin hal hazirda mdvcud olan planget
kompiiter haqqinda osas molumat toplanib.
Texniki parametrlor kimi asagidakilar se¢ilib :

. prosessorun takt tezliyi (Ghz);
X2 omoli yaddas (Gb):

Xs _daxili yaddas (Gb);

Xy -displeyin 6l¢iisii (diiym);

X5 _Kamera 1 (Mgp);

Xs -kamera 2 (Mgp);

7 -goki (kg);

y -giymat (manat)
Ilkin verilonlor sokil 1 do verilmishdir.
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H ©- 2 g B = - practical part - Excel (Coii aktneaynn npogykTa) ? H - B X
[MABHAA BCTABKA  PASMETKA CTPAHMWUBE  ®OPMYNBl  JAHHBIE PELEH3MPOBAHWE B[ ABBYY FineReader 12 LockXLS 1 vagif_salimov@yahoo.com -
'“‘D ;{\ Calibri ey == _ - E—F g’:u.unﬁ - %choaHoed)opMamposaHme‘ %“Bc‘rasmb - Z - ’;}Yv
— I KK u. . . A-lz==ee ) v 9% 000 EmopMETMpDEETb Kak Tabnnuy ~ E.I): Ypanute ~ E' i -
: L1 o === HEH" o [Z7 Crunm aueex~ [ Dopmar ~ =
Eydep oBmena Wpndt [ BripagHUBaHWE ] Yucno [ CTunmn Aueiiicn PepakTUpoBEaHue -
M1z - & h
A B c D E F G H 1 ] K -
1
Processor Memory (GB) Built-in  Screen Size Cameral ©Camera2 Weight(g) Price (manat)
Frequency memory (inch) (Mgpx) (Mgpx)
(GHz) (GB)
3 N NAME Model x1 X2 X3 x4 x5 X6 X7 ¥
1 Huawei Huawei MediaPad M5 14 4 64 10,8 13 8 0,498 809,57
5 3 Lenovo Lenovo Phab Plus 770M 1,5 2 32 6,8 13 5 0,22 252,16
E 4 Huawei Huawei MediaPad T3 8.0 L 14 2 16 81 5 2 0,35 248,93
5 Digma Digma CITI 1903 4G 11 2 32 101 5 2 0,32 183,64
8 6 Lenovo Lenovo Tab 3 Business X7 1,3 2 16 101 8 5 0,509 2226
5 7 Lenovo Lenovo Tab4 10 Plus X704 241 3 16 101 8 5 0475 415,87
10 8 MICROSOFT MICROSOFT SURFACE PRC 1,6 8 128 12,3 8 5 0,77 181648
11 9 Samsung Samsung Galaxy Tab 53 9. 215 4 32 97 13 7 0,429 822,03
1z| 10 ASUS ASUS ZenPad 10 Z500KL 1,8 4 32 97 8 5 0,49 637,64 -
“ etz Sheet1 LinReg_Output LinReg_Residinfluence LinReg, ... (& 4 »
roToBOD H o o-——+ 7%

Sokil.1. Planset kompiiterlor haqqinda ilkin verilonlor
Ilkin verilonlor ¢oxlugu 39 elementdan ibaratdir vo 2 alt coxluga ayrilir: dyratma coxlugu

N1=24 vo test ¢oxlugu N2=15.

Ilkin korrelyasiya analizi apaririq Ms Excel da Verilanlarin Analizi menyusundan
Korrelasiya alotinin komayi ilo aparilmis vo alinan naticalor cadval. 1 da verilmisdir.

Codval 1
Korrelasiya anlizinin naticalori
X1 X2 X3 x4 X9 X6 X7 y
x1 1
X2 -0,08457 1
X3 -0,06339 0,8278 1
0,45229 | 0,39717 | 0,42739
x4 2 4 2 1
0,09976 | 0,36751 | 0,16122
x5 9 2 4| -0,16794 1
0,36994
X6 -0,08324 6| -0,0062| -0,06162 | 0,77615 1
0,29073 | 0,17826 | 0,23418 | 0,63238
X7 9 6 8 1] -0,40182 | -0,24734 1
0,02875| 0,91178 | 0,90277 | 0,58491 | 0,19637 | 0,15584 | 0,29388
y 2 7 6 8 4 1 3

Gorlindiiyli kimi qiymots on bdyiik
tosiri omoliyyat yaddasi, daxili yaddas vo
displeyin 6l¢iisii parametrlori gostorir , an kigik
prosessorun tezliyi. Prosessorun tezliyi ils
bagli belo gozlonilmayan natico onun ilo
baglidir ki, bu parametrinin qiymatlori oksor
verilonlords yaxindir. Reqressiya modelin
islonmosi iterativ prosesdir va har iterasiyada
miixtalif giris parametrlori yoxlanilir. Proses o
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vaxtacan davam edir Ki on yaxsi natics alinsin.
Bu prosesdo formal gostoricilor ilo borabor
ekspert biliklori do istifads olunur.

Isdo iki iisul istifado olunub — klassik
reqressiya analizi vo qeyri Xotti riyazi
programlasdirma osasinda yaxinliq
funksionalin minimallagdirma iisulu..
Reqgressiya analizi iiclin  Ms Excel do
Verilanlarin Analizi menyusundan Regssiya
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alotindon istifado etmok olar. Cox sayda
miixtalif doyisonlar ilo korrelyasiya -regressiya

Alinan naiticalar cadval 2 do verilmisdir.
Reqressiya analizinin naticalori

analizin

aparilmasi

tic osas faktorun

secilmasing gatirir ¢ixarir- (X2, X3 Va Xx4).

Reqgressiya
R Coxluq omsali 0,969177
R-kvadrat 0,939303
R-normalasdirilmis
kvadrat 0,930199
Standart xota 132,4933
Miisaidalor 24
omsallar
Y-kasismasi 712,5005929
X2 135,7527647
X3 3,902827361
x4 71,87063346

Goriindiyti kimi ¢ox hodli korrelyasiya omsali
kBapat=0.93 reqressiya tonliyin adekvat olmasini gostarir.

Reqressiya tonliyi :

y = 135.75x, + 3.90x5 + 77.87x, — 712.50

Cadval 2

R=0.97 vo determinasiya omsali R-

Test coxlugu asasinda hesablanmis giymatlor vo grafiklor Sok. 2 verilib.

y yl
179,9 1400
8 135,29 yvayl
829,8 769,564 1200
173,7
8 135,29 1000
549,9
8 543,637 800
289,8 267,721
689,8 1201,792 600
173,8 69,623
449,8 400
6 703,06
799,8 769,564 200
299,8 470,287
izgg 18221 ’ 2 4 5—6y7—8 19 10 11 12 13 14 15
399 8 400,1 |

SSQI%’I;Z. Klassik reqresggy;a’]}"gglu ilo test ¢oxlugu asasinda hesablanmis faktiki giymatlor (y) vo
model giymotlori (y1)

Goriindiyi kimi giymatlor ¢ox yaxindir vo bu modelin yiiksok keyfiyyatdon xobar verir. Qeyri
Xatti riyazi proqramlagdirma tisulunu totbiq etmok ticlin Hollin axtarisi alatindon istifado etmak olar.

236

>
Olava sartlor ¢ >0

269,877

" Naticado aliriq

y =131.91x, + 3.83x3 + 1.68x,
Modeli yoxlamaq {i¢iin Test verinlorindon istifado etmok ilo asagidaki noticolori alingisdir ( Sok.3).
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y y2
179,98 174,739 yvey2
829,8 540,496 1200
173,78 174,739
549,98 474.8392 | 1000
289,8 339,9012
689,8 1013,108 | 8%
173,8 176,2512
449,86 7896101 | °%
799,8 540,496 | .
299,8 405,054
239,8 207,4834 | o,
149,8 207,4834
399,8 342,7575 0 )
503,12 537,6398 1 2 3 4 5 6 7 8 9 1011 12 13 14 15
236 245 0643 |

Sokil:3. Yaxinliq funksionalin minimallasdirilmas @isulu ilo test coxlugu asasinda hesablanmis
faktiki giymatlori (y) vo model giymatlari (y2)
Analoji olaraq test coxlugu oasasinda har iki iisullu ilo hesablanmis naticalor sokil 4 do verilmisdir.

Yy, ylvay2

1400
1200
1000

s AANIN_A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Sokil.4. Test ¢oxlugu asasinda har iki tisullu ilo hesablanmig naticalori

Natica:Magolodo plansetin qgiymatinin texniki parametrlor funksiyasi sokilindoa modelin
qurulmas1 problemino baxilib. Modelin qurulmasi ii¢lin masin dyratmonin iki tisulundan istifads
olunub: klassik reqressiya analizi vo qgeyri Xotti riyazi proqramlasdirma osasinda yaxinliq
funksionalin minimallagdirma tsulu. Noticalorin analizi qurulan modellorin yiiksok adekvat olmasini
gostarir. Magalads togdim olunan yanasma va iisullar ekoenergetika sahalorinds do istifado etmok
olar.
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MOJAEJIb ITPOI'HO3UPOBAHU S NEHBI INTAHITIETHOI'O KOMIIBIOTEPA
B.H. CasnmoB
AzepOaiigxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHoctu
Cratbs mocBslIeHa MpobOieMe MPOrHO3MPOBAHMS IIEHBI IUIAHIIETHOTO KOMIBIOTEpA Kak
(GYHKIMK ero TeXHWYEeCKHX mapameTpoB. CTaTbs AEMOHCTPHPYET HCIIOJIB30BAHHE PAa3IUYHBIX
METO/I0B IIOCTPOCHUS MAaTEMAaTUYECKUX MOJI€TIEH TPOTrHO3UPOBAHUSI.
KiiroueBble €/10Ba: IIIAHIIETHBIM KOMIIBIOTEDP, PETPECCUOHHBIN aHAIW3, MAaTEMaTU4YECKOe
[IpOrpaMMHUpOBaHUE, IPOrHO3UPOBAHUE
Forecasting model of tablet computer price
V.N. Selimov
Azerbaijan State Oil and Industry University
This article is devoted to the problem of tablet computers price forecasting as a function of
technical parameters. Article has demonstrate how use different mathematical methods to design
forecasting model.
Keywords: tablet computers, regression analysis, mathematical programming, forecastin
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Y]IK 622.276
UHTUBHUTOP JJIS1 YIAJEHHUS OTJOKEHUM C BBICOKUM COJAEPXKAHUEM
ACOAIIBTEHOB, TAPA®UWUHOB U CMOJI
A.M. Camenos, A.Jl. Ara-3age, X.U. I'acanoB, M.D. Ajicadapona, O./1. Arazaae
HUIIUHedTeraz SOCAR

Paspabomanvt uneubumopwr omaosicenuii ACIO ona napagunucmoix Heghmeti, Komopbwie codepaicam
amuoa HagmeHnosoul Kuciomsl ¢ norusmuiennoruamurom, peacenma Flexoil CW 288, uzonponunoswiii cnupm
U 1e2KYI0 (hrieamy KOKCOB8AHUSL 2YOPOHA.

Oyenena s¢hgpexmusnocms yoanenus ACIIO cocmasnennvix Komnosuyuil. YcmanogneHo, umo 8
cayuae ¢ ACIIO, omobpannoe uz HIJ[Y Abweponedpmo s¢hpexmusnocms yoanenuss ACIIO ¢ nonyuenuvimu
cocmasamu cocmasnsem 89,2-97,9 %, a 6 cayuae ¢ ACIIO uz HIJTY umenu H Hapumanosa 89,5-97,7 %.
Iocne dobasnenus cocmaeoe ¢ nepmo, codepocawas ~22 % napa@urosvlx yenes000po0os, memnepamypa
sacmuisanus ee cnudxcaemes npu konyenmpayuu 0,02 % mac. om +31°C oo 13-16°C, a npu konyenmpayuu
0,04 % mac. 0o 10-14 °C. Bsszkocmb ucxoOHOU Heghmu onpedeieHa npu memnepamypax Oaudice K
memnepamype 3acmuiéanus. Bvlsicnena, umo 6s3xk0cmp Hemu nocie 0006agienust paspabomaHHbIX COCMagos8
npu +35°C ¢ 21,7 mlla-c cnusicaemes 0o 11,5-12,7 mlla-c, a npu +40°C om 17,4 mlla-c 0o 8,8-10,6 mlla-c.
Cmenenu apexmusnocmu  cHudiCenUus GAKOCMU NPU  VKA3AHHBIX TMeMNepamypax CcoCmagison,
coomeemcmeenno 41,5-47,0 % u 39,1-49,4 %.

KitoueBble ¢jIoBa: HMHTUOUTOPHI  OTJIOXKEHHH,
ACIIO, wuedTh, mnapapuHOBBIE YIIEBOAOPOIBL,
JICTIPECCOPHBIE CBOWCTBA, BSI3KOCTh, TEMIIEpaTypa

3aCThIBaHUS.

Brenenue. IIpoueccer 1o0bum, cOopa u CymecTByIOT — pa3jiUyHble  METOJbI
HOATOTOBKH HE(YTH, OCIIOKHSIOTCSI KOMITJIEKCOM 60pb0bI ¢ napadguHooTIOKEeHUAMHU. OTHUM U3
npoOsieM, CBS3aHHBIX C  acanbTo-cMoIIo- MEPCIIEKTUBHBIX METOJI0B OOpbOBI SBISAETCS
napaduHoBbIME oTH0KeHUsIMH (ACTIO). XUMHUYECKH  CIoco0 ¢ MpUMEHEHUEM
[Ipn no0bIue 51 TPaHCIIOPTUPOBKE unruouropo ACIIO. Xumuueckue MeTOMbI
napaUHUCTBIX W BBICOKOMApaUHUCTHIX BKJIIOYAIOT  HCIIOJIB30BAHME  PA3IMUYHBIX
He(TAHBIX CUCTEM MPOUCXOJIUT 0Opa3oBaHUE peareHToB  Kak Uil  MpPeAOoTBpalleHHUs
ACIIO kak Ha BHYTPEHHEH MOBEPXHOCTU obpazoBanus ACIIO, Tak u ans ypajaeHus
He(TenpOMBICIIOBOIO0 000pY/I0BaHuUs, TaK U B yxe cymectBytoumx ACIIO ¢ BHyTpeHHEH
npu3a00WHONW 30HE MNPOAYKTUBHOIO IIacTa MOBEPXHOCTH  He(PTAHOro  00OpyIOBaHUSA
[1]. HauGonee wuuTCHCHBHO (GOPMHUPOBAHHUE [5,6]. Xwumuueckuii MeTOn OCHOBaH Ha
ACTIO mpoucxoaut B HE(TAHBIX COOPHBIX JI03UPOBAHUU B JI0OBIBAEMYIO MPOAYKLHUIO
KOJUIEKTOpax u MIPOMBICIIOBBIX pa3IMYHbIX ~XMMHUYECKHMX peareHroB. B
He(TeNnpoBoAax,  IpeJHa3HAUYEHHBIX  JUIs OCHOBE UX JEWUCTBUS JeXKaT aACOpOLOHHBIE
TPAHCIIOPTUPOBKUA HEPTAHBIX JTUCHEPCHBIX Ipoleccsl Ha TrpaHulle pasaena ¢as: HepTb—
CUCTEM OT CKBAXHHBI K IIEHTPaJIbHOMY aucriepcHas  (asza, HeTb—MeTayInuecKas
nyHkty cbopa Hedtm [2]. Taxke ACIIO TIOBEPXHOCTb. XUMUYECKUE pEareHTHI,
MOTYT 00pa30BBIBATHCSI B MEXKIIPOMBICIOBBIX npenorBpamatomue ¢popmuponanue ACIIO
TpyOOINpoBOJaX, B YCTAHOBKAaX KOMILJIEKCHOM pu A00bIYEe M TPAHCIOPTUPOBKE HEPTIHBIX
MO/ITOTOBKH HE(TAHBIX CUCTEM U B pe3epByapax CHUCTEM, ABIAIOTCS MHTUOUTOpaMU
TOBapHbIX MapkoB Hedgtu [3]. MakcumanbHas obpasoanuss  ACIIO [7]. Xumwudeckue
CKOpPOCTh 0CaJIKooOpa3oBaHMs HaOJrOmaeTCs peareHTbl BO3JCUCTBYIOT Ha 0OOpa3oBaHHE
BHayaJle IIpollecca, 3aTeéM HHTEHCUBHOCTD aucriepcHoit  ¢a3el  HedpTm MO0 mMyTeM
pocrta ACIIO YMEHBLIAETCH, T.K. NpobieHuss POPMUPYIOIINXCS MOJIEKYISIPHBIX
YBEJIIMUUBAETCSI TOJIIMHA  OTJIOKUBLIETOCS TpyII, OpeAoTBpalias 00pa3oBaHHe LIEHTPOB
cnog ACIIO, 4Tro NPUBOOUT K CHUKEHUIO KPUCTaUIU3aLUU napauHOBBIX
CKOpPOCTH TeIJIOOTIauu OT HedTu K cpere. yrieBoaopoaoB (ITY), nubo, oOBonakuBarT
Takum oOpa3oM, HePTSHbIE OTIOKEHUS oOpa3oBaBIIMECS ULEHTPHl KPUCTAJUIM3AILUH
BBICTYNIAIOT B KAUECTBE TEIIOU30JISLIMOHHOTO IIY, co3maBat Ha UX  IOBEPXHOCTHU
Marepuaina [4]. SHEPreTUYECKUd  Oapbep,  3aTPyIHSIOIINI

JadbHEHIINI pocT KpucTasmios [8].
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Meron UHTUOUTOPHON 3aIUTHI
texHonoruueH. OmHako 3P (HEeKTUBHOCTH
uarunouropoB ACIIO HegocTaTouHO BHICOKAS,
TpeOyeTcst OOoNbLIONW pacxol peareHTa Ha
ToHHY HeTu. OJMH M3 OCHOBHBIX CIIOCOOOB
co3manuss HOBBIX HMHruouTopoB ACIIO—
LIeJIeHANPaBICHHbBIN CUHTE3 AKTUBHBIX
COETUHEHUH. Dtor  cmocod SIBJISIETCS
HAayKOEMKHM M TPYIOEMKHUM. B CBs3U ¢ 3TUM
BO3HHUKAE€T HEOOXOJMMOCTh B pPa3paboTKe
HOBBIX  PEarceHTOB—CMeceld  WHTHOUTOPOB
napaguHOOTIOXKEHHUs, 00JIa1al0IIUX BBICOKOM
3¢ (HhEeKTHBHOCTHIO MHTHOUTOPHOM 3aIUTHI, IO
CPaBHEHUIO c 3¢ PEKTUBHOCTHIO
COCTABJISIFOIIUX UX KOMIIOHEHTOB.

Hean pabGorbl. Llenpto HacTosmen
paboTel  sBIsSETCS ~ pa3paboTka  Ooiee
3¢ pexkTUBHOrO  CcOCTaBa, Ha  OCHOBE
JOCTYITHOTO Chipbs, st ynanenuss ACIIO c
BBICOKHM coJiep>KaHueM ac¢aibTeHOB,
napauHOB, a TaKXe CMOJI, MO3BOJISIOMIETO
yAy4lIeHUS] HMHTUOUPYIOIIUX CBOWCTB H
pacuIupuTh ACCOPTUMEHT  HMMEIOLIUXCS
CpPEICTB TOTO HA3HAYEHUS Ha OCHOBE
JOCTYITHOTO CBHIPbS.

IIpakTnyeckas yactb. [locraBneHnas
Lenb pemaercs 3a CYeT  JOCTHUKECHHS
TEXHUYECKOTO pe3ynbTara, KOTOPBIN
3aKJTIOYAETCSl B TIOBBIINIEHHH  CTETICHHU
MHTHOUPOBAaHUS TapaQUHOBBIX OTIOKEHUH.
Yka3aHHBIN TEXHUYECKUHI pe3yabTar
JocTUraercs  pa3paboTkoil  WMHTHOUTOpa
ornoxxkenut ACIIO s nmapa@uHHUCTBIX
HeTel,  KOTOpBIH  CONEPXKUT  amuza
Ha(TEeHOBOM KHMCJIOTBI c
nonusyTiieHnonuamuaom (I19ITA), pearenta
Flexoil CW 288, u30mponuioBblii CHPT U
JeTKyto (prierMmy KOKCOBaHUS TYIPOHA.

Jns  TpUroTOBIEHUS COCTAaBOB  CO
CBOWCTBAMHM WHTHOMPOBAHHS  OTJIOKECHHIA
ACTIO B nepByto o4epeib ObUT CHHTE3UPOBaH
amua HareHoBoit kucinoTsl ¢ [IDITA. Cunres
amuna HapTeHoBoM kuciaotel ¢ [IDIA
IpoBe/ieH cienyomuM obOpasoM. B konby
3arpyxkaercs 0,1 mMosst HahTEeHOBOW KHCITIOTHI
(TOCT 13302-77). Mexanuueckasi MelIajika
MPUBOAUTCS B JEHCTBHE U Kojda C

coniep>;kuMoM moporpesaercs 1o 130-140°C. B
KoJ0y depe3 [EIUTENbHYI0 BOPOHKY IIO
kamrsam mogaercst 0,3 moms I[IDITA (TY 2413-
357-00203447-99). Ilocne momHOW IOdAYU
[I2TTA B kon0y peakiusi MPOJOJDKACTCS B
TedyeHne 3-Xx yacoB. [lonydeHHbIl amujg B
TOpSYeM COCTOSIHMM BSI3Kasl JKHIKOCTh, M C
OXJIAKJEHUEM J0 KOMHATHOM TemmepaTypsl
CTAaHOBUTCS TBepAbIM. B crenyromem stare
amuna HadTeHOBOM kuciaorel ¢ [IDITA
MOJTHOCTBIO PACTBOPAIOT B HM30MPOIUIOBOM
cmmpre (COCT 9805-84). B mnoay4eHHYIO
cmech mopaercs pearent Flexoil CW 288
(IpOAYKT ¢ JempecCOpHBIMU CBOMCTBaMH,
IIPOU3BOJICTBO KOMITaHUU “Champion
Technologies™) u terkyro (aermy KOKCOBaHHs
ryapona (JIOKI), nepememnBanue cmecu
MpOJ0JKaeTcs A0 00pa30BaHUS OIHOPOJHOMN
maccel. JIOKIT Obul B3AT W3 YCTaHOBKHU
KOKCOBaHUs ryIpoHa
HedTenepepabaThIBAIONICTO 3aBOJa WMEHU
I'AnmueBa. OcHoBHble mnokazarenu JIOKID
MpUBEICHBI B Ta0muIe 1.

W3 tabnuuel 1 BUIHO, YTO B COCTaBe
JIOI'K  KOIM4YecTBO  HEHACHIIEHHBIX  H
napauHOBBIX YTIIEBOJAOPOJIOB MPEBOCXOIUT
Ha(TEHOBBIX. BUIUMO, W C 3THM CBS3aHO
MOJIHOE PACTBOPEHHE APYTMX KOMIIOHEHTOB B

JIOKT'. Bricokas TeMmreparypa
BOCIUTaMEeHEHHs 3Toro kommonenta (76 °C)
CIOCOOCTBYET OBITh 0e30macHbIM

MIOJlyYEHHBIX COCTaBOB C OJKOJOTUYECKOH
TOYKH 3PEHUSI.

[Toka3arenu IPUTOTOBJIEHHBIX
cocTaBoOB TakoBbI: OTHOCTE mipu 20 °C 860-
900 kr/m3; KuHeMaTHuecKas BS3KOCTh mpu 20
°C 35-40 mMMm?/c; nuHAMHYECKas BI3KOCTh 30-
36 mlla-c; Temneparypa 3acteiBanus —(30-35)
°C. PesynbraTh PUTOTOBJICHUS
MHTUOMTOPHBIX COCTaBOB JJIsi MapaUHOBBIX
OTJIOKCHUH TIPUBEICHBI B TAOIHIIC 2.

N3 Ttabmuuel 2 BUAHO, YTO B
pa3pabOTaHHBIX HUHTHOMTOPHBIX COCTABAX JIJIS
ylnajeHus oTinoxxeHui ¢ cogepxanrem ACIIO
amun HadTeHoBoM kucnoTel ¢ [IDIIA
coctaBisier 8-12 % mac., M30MPONMMIOBBIN
criupt 10-20 % mac., peareHT

Tab6muna 1
OcHoBubIe TTokazarenn JIOT'K
No Keyfiyyot gostaricisi
ITnotHocTs, npu 20 °C, kr/m® 857,3
2 Kunemarudeckas Baszkocts, npu 20 °C, mm?/c 3,65
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3 Temmneparypa Bociamenenus, °C 76
4 Temnepatypa 3acteiBanusi, °C -10
He 3acThiBaer
5 Xumnueckuii cocras, % mac:
HenachllieHHbIE YII1€BOI0POIBI 41,5
HadTeHoBbIe yriieBo1opois! 26,8
Parafin yrieBomopo;ipt 31,7
Tabnuna 2
WMHruburopHele cocTaBbl AJis yIaJIEHUsI OTJIOKEHUH ¢ BBICOKUM conepkanueM ACIIO
Ne Awmun HadTeHOBOM H3onponuiosslit Pearent JIOKT,
cocTaBa kucaoTe ¢ [IDI1A, CITUPT, Flexoil CW 288, % Mac.
% mac. % Mmac. % mac.
1 8 10 15 67
2 12 10 15 63
3 8 20 15 57
4 12 20 15 53
5 8 10 20 62
6 12 10 20 58
7 8 20 20 52
8 12 20 20 48
9 8 10 25 57
10 12 10 25 53
11 8 20 25 47
12 12 20 25 43

Flexoil CW 288 15-20 mac. n JI®I'K 43-67 % mac.

VMcnonb30BaHue B COCTaBE COSAMHEHUS
nojuMepHoro Tuna—pearenta Flexoil CW 288
u yriesogopoaHoro pactBoputens (JIOKI)
NPUBOANT K Pa3pymICHHIO W  yJAJICHUIO
ACIIO. YcTaHOBIE€HO, YTO IpPeNOTBpaIIEeHUE
ocagka ACIIO u norepst cruomuoctu ACIIO
C MOMOIIBIO YTJIEBOJOPOJHOI'O PACTBOPUTENS
M KaKk  pe3y’apTar  yAaJeHHe  OCajKa,
3¢ HEKTUBHO MIMEHHO B IPUHATOM KOJINYECTBE
KOMIIOHEHTOB BXOJSIIIUX B  COCTaB.
VYCTaHOBIIEHO, YTO HCHOJb30BAHUE pEareHTra
Flexoil CW 288 cHwxkaer 3Ha4YeHUs
NOBEPXHOCTHOrO HaTsbkeHus Mexay ACIIO u

YTJIE€BOJOPOAHBIA PACTBOPUTENH, a TaKKe
MIpeI0TBPAILAET oOpa3oBaHue
KPHUCTAJITNYECKOI CTPYKTYPbI
YIJIEBOAOPOAOB, © TE€M  CHOCOOCTBYET

CHIDKEHHIO TeMIepaTypy 3acTbIBaHUsS He(TH.
[TpucyTcTBHE W3OMPONUIOBOTO CIHPTa B
COCTaBe yrIIyOJsieT TeMIlepaTypy 3aCThIBaHUS
caMoi KOMHO3MIMH. AmuA HadTEHOBOMH
kucinotel ¢ IIDIIA Bcrymaer B ponm
BCIIOMOTATEIILHOTO areHTa, KOTOPBIA TaKke
CIOCOOCTBYET  pa3pylIEHUIO  OTJIOXKEHUH
ACIIO. B pe3ynpTare COBMECTHOTO JI€UCTBHUS
YKa3aHHbBIX KOMIIOHEHTOB pa3pyueHue ACIIO
npoucxoauT 3(PdeKTuBHO, pa3apoOIeHHBIE
MEJIKHE OCaAku ¢ HepThio 00pa3yrT
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CYCIICH3UKO U BMECTEC C HeM YAAITAKOTCA.

[IpucyrcTBue COJIBBATUPYIOIIHX
KOMIIOHEHTOB B DPAacTBOPUTEINEC IPUBOAUT K
COJIbBATallUM  JUCHEPTHUPOBAHHBIX  YACTHII

acdanbTeHOB W MapadHuHOB, MPEMATCTBYS UX
CJIMTIAHHUIO.

Onenka »>hdexTuBHOCTH yHaIeHUs
ACIIO COCTaBJICHHBIX KOMITO3UIIHIA
OTIpeJIeNIEH0 MO0 METO/AMKE, pa3paboTaHHOW B
Hay4YHO-HCCIIEI0BATEIbCKOM UHCTUTYTE
XUMUS HeTAHOM IIPOMBIILITIEHHOCTH
(HUWnedTenpomxmm) [9, 10].
D¢ dexTuBHOCTD JeNCTBUA COCTaBOB
onpeneneHo Ha ooOpaznax ACIIO ckBaxuH
HI'1Y  A6meponedpts, HIJAY  umenun
H.HapumanoBa «I1O Asnedpts». CormacHo
Meroanke obOpaszenr ACIIO nHarpeBarT 110
TEMIIEpaTypbl pPa3MATYeHUss U TIIATEIBHO
nepememuBaioT. [loaroToBneHHbll o0Opaser]
ACIIO HaOuBalOT B WIMHAPHUUECKYIO GOpMY
BBICOTOM 16 MM, OXJIaXXJalOT B TCUCHHUE 2-X 4,
3aTe€M BBIJABJIMBAIOT B 3apaHEE B3BELIECHHYIO
KOpP3MHOYKY ¢ pa3zmepoMm siuerku 1,5x1,5 mm.
Pasmep  kopsumHouku  70x15x15  mm.
Kopsunouky c¢ o6pasimom ACIIO BHOBB
B3BEIIMBAIOT M HAXOIAIT MacCcy HaBECKHU
ACIIO ¢ TOYHOCTBIO 10 TPETHETO 3HAKA MTOCIIE
3anstoi. KopsuHouky c HaBeckoit ACIIO
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MOMEMIAIOT B CTEKSIHHYIO T€PMETUYHYIO
saeriky, ooremom 100 miI, B KOTOPYIO HajauTa
HaBecka pactBopurtens (60 wur). Bpews
pacTtBopeHus 3 4, TeMIepaTypa pacTBOPECHUS
noaaepkusaercs repmoctarom 20°+0,2°C. Tlo
UCTCUCHHUH 3 Y KOP3MHOUYKY C OCTABIIUMCS B
Hell ACIIO BbIHMMAIOT M BBICYLIMBAIOT IIPU
temmeparype He Hmke 28 °C u He meHee 24 .
Haxoznat maccy ACIIO nociie akcriepuMeHTa ¢
toyHocthio 0,005 1.  DddekTuBHOCTH
ynanenuss ACIIO paccuuthiBaroT 1o ¢popmyie,
Mmac. %:

rne Gl - wmacca ACIIO, B3sgTroro Ha
AKCIEPUMEHT, I'; G2 - macca octatka ACIIO B
KOP3UHOUKE I10CJIE€ IKCIIEPUMEHTA, T.

Pe3ynbTarhl HCHIBITAHUN 110 yAAJICHUIO
ACIIO ¢ [OpuUroTOBJIIEHHBIMH COCTaBAMHU
MIpUBECHBI B Ta0HIIe 3.

W3 pe3ynbraToB UCHBITAaHUN (Tabnuia
3), OYEBHIHO, YTO MPEATIOKEHHBIE COCTABBI MO
ynanenuto ACIIO 6onee s¢ddexruBnbl. Kak
BuaHO, B ciaydae ¢ ACIIO, orobpanHoe u3
HI'AY  AGmeponedts  3¢dpdexTuBHOCTH
yaanenusa ACIIO ¢ noay4eHHbIMU COCTaBaMU

O=[(G1- cocraBmsieT 89,2-97,9 %, a B cimyudae ¢ ACIIO
G2)/G1]-100,(%) u3 HI'1Y umenn H.Hapumanosa 89,5-97,7 %.
Tabnuna 3
Pesynbratel onenku s dektuBHOCTH cocTaBoB no yaanenuo ACIIO
No OddexrusHocTs ynanenust ACIIO, %
cocraBa HI'J1Y Ab6meponedTs HI'/TY nmenn H.Hapumanosa
1 89,2 90,3
2 94,6 95,4
3 90,7 89,5
4 94,9 94,8
5 96,5 95,8
6 97,3 97,5
7 95,9 96,8
8 97,9 97,7
9 95,8 96,4
10 97,8 97,6
11 96,1 96,2
12 97,5 97,3

ITpu ouenke Merona otmeiBast ACIIO ¢
MIOBEPXHOCTU pe3yabpTaT CUMTAETCS
OTJINYHBIM, eciu 7014, OTMBbIBast
noBepxHoctu oT ACIIO B % cocraBnsier 90-
100, xopommmwm 80-90 [11].

W3ydyensl  gemnpeccopHble  CBOWCTBa
pa3paboTaHHBIX COCTaBOB. JlempeccopHble
CBOMCTBA COCTaBOB OBLIM YCTaHOBJEHBI IO
ONPEAEIIEHUIO BA3KOCTU (B BUCKO3MMETpE
«Stabinger  ViscometerSVM  300») wu
teMneparypsl 3acteiBanus (mo 'OCT 20287-
74). JleripeccopHBbIi dppexT (AT)
pa3pabOTaHHBIX COOCTaBOB ISl  yJAaJCHUs
OTJIOKEHHUH ¢ BbICOKUM coaepkannem ACIIO
paccunthiBaercss  mo  ¢opmyne  [10]:
AT:(T3aCT.MCX_T3aCT.COCTaB), rae T3acr.nex -
TeMmIepaTypa 3acThIBaHHsI HCXOAHOM HE(TH,
°C;  T3acr.cocran TEMIICpaTypa 3acCTbIBaAaHUA
Heptn c¢ cocraBoM, °C. Konnenrpauus

nenpeccopHoit mpucanku cocrapuser 0,02-
0,04 % na HedTH.

[HenpeccopHbie CBOMCTBA
pa3pabOTaHHBIX COCTABOB HCCIIEOBAaHbl Ha
He(pTu no6biBaroel ckBaxuHbl Ne690 HI'JTY
nvmenn H.Hapumanoa «I1O  A3zHedTb».
Bnauase ved 1 mogorpesaercs 10 60°C, B Hee
nmojaeTcss  TMapauHOBBIE  YTIIEBOJIOPO/IH,
OCaXJIeHHbIE B TpyOax, KOTOpblE ObLIH
W3BJICYCHBI W3 CKBAXHWH, W CMEUIHMBAIOTCH.

CMech  OXJIAKIAaeTcs  JI0  HOPMAJIbHBIX
TEMIIEPATYP. [TpuroToBneHnHas TaKUM
obpazom  HepTh  comepxkut ~22 %

napaUHOBBIX YTIEBOAOPOIOB U TEMIIEpATypa

3acThiBaHHMsi 3TOM cMecu pasao +31°C.
Pesynmbratel paboT  MPOBEACHHBIX  TIO
OTIPENICICHUIO0  JICNIPECCOPHBIX  CBOWCTB

He(TAHOM cMecH pa3paboTaHHBIMU COCTaBaMH
MpUBEJCHBI B TAOIUIE 4.
Tabnuua 4

Pe3ynbpTathl 10 OnpeeneHuo IeIpecCOpHEX CBOMCTB HEPTIHOM cMecH pa3paboTaHHBIMU
COCTaBaMHU
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Ne Konnentpanus coctaBa B HeTsiHOM cmecH, % Mmac.  T3acr.cocrasy °C AT, °C
cocTaBa
1 0,02 16 15
0,04 14 17
2 0,02 15 16
0,04 12 19
3 0,02 16 15
0,04 13 18
4 0,02 15 16
0,04 13 18
5 0,02 14 17
0,04 11 20
6 0,02 13 18
0,04 10 21
7 0,02 14 17
0,04 12 19
8 0,02 13 18
0,04 11 20
9 0,02 15 16
0,04 12 19
10 0,02 13 18
0,04 10 21
11 0,02 15 16
0,04 12 19
12 0,02 14 17
0,04 11 20

W3 tabnuiel 4 BUAHO, YTO IIOCHE H00aBIEHUS
COCTaBOB B HE(TAHYIO CMeCh TeMmIleparypa
3aCTBIBAHUS €€ CHIKASTCS IPU KOHIIEHTPAIUN
0,02 % wmac. or +31°C mo 13-16°C, a mpu
koHnenrpanuu 0,04 % wmac. go 10-14°C. B
3TOM OTHOUIEHHH, KaK BUAHO W3 Tabmui 4
coctaBbl moj HoMepoM 6, 8 u 10 mpu
yKa3aHHbBIX KOHLEHTpAIHX MPOSABIISIOT Ooiee
BBICOKYIO JIEMIPOCCOPHYIO aKTUBHOCTb.
Bs3kocTh ncxonHoi HeTH onpeneneHa
IpU TeMmmeparypax Oimke K TeMmIeparype

sacteiBanus (+35 °C u +40 °C). Bsaskocts
Hedtu mpu +35°C pasua 21,7 mlla-c, a mpu
+40 °C- 17,4 mIla-c. Pa3paboTaHHbIE COCTABBI
Obuln J00aBJIeHBl K HCXOJHOW He(pTH C
konneHrpanuein 0,04 % wmac. u omnpeneneHa
BA3KOCTh MpU Temrmeparypax Ommxke K
TEMIIEpaType 3acThIBAaHUS W  BBIYUCIICHBI
3Ha4eHUs CTeneHHu dS(P(PEKTUBHOCTH OSTHX
coctaBoB. Pe3ynbTaThl HpOBEAECHHBIX pPabOT
MIpUBEJCHBI B TaOIUIE 5.

Tabmuua 5

Pesynbrater onpenenenus 3¢GHeKTUBHON BA3KOCTH HEDTH, TTOCIe J00aBIeHUs pa3pabOTaHHBIX
COCTaBOB, M 3HaUCHUs CTeneHH Y (HEKTUBHOCTH

No Temnepatypa, Bsizkocts, Mlla-c Creniens 3¢ dextuBHOCTH, %0
coCTaBa °C

1 35 12,5 42,4
40 10,6 39,1

2 35 12,4 42,9
40 10,4 40,2

3 35 12,6 41,9
40 10,6 39,1

4 35 12,3 43,3
40 9,6 44,8

5 35 12,2 43,8
40 9,3 46,6
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6 35 118 45,6
40 88 49,4
7 35 12,0 447
40 9,5 45,4
8 35 115 47,0
40 9,0 48,3
9 35 127 41,5
40 9,9 43,1
10 35 124 42,9
40 9,6 44.8
11 35 126 41,9
40 10,0 42,5
12 35 125 42,4
40 10,3 40,8

W3 Tabnumpl 5 BUAHO, YTO BS3KOCTh HE(DTH
nocye jA00aBieHus pa3pabOTaHHBIX COCTABOB
npu +35°C ¢ 21,7 mlla-c camxkaercs go 11,5-
12,7 wmlla-c, a mpu +40°C ot 17,4 mlla-c no
8,8-10,6 wmlla-c. Crenmenn »3¢pdexTuBHOCTH
CHIDKCHHS  BS3KOCTH  TIPHU  YKa3aHHBIX
TEeMIIepaTypax COCTaBISIOT, COOTBETCTBEHHO
41,5-47,0 % u 39,1-49,4 %. Boiee BbICOKOE
CHIDKCHHE BSI3KOCTH M B PE3yJbTaTe HeEro
MOBBILICHHE CTETICHH 3¢ (HeKTUBHOCTH
HAOTIOAAI0TCA B CIy4asX IOJAa4d COCTaBOB
o HomepoM 6 u 8 B HEPTh.

Takum  oOpazoM, pa3pabOTaHHbBIC
COCTaBbI CIOCOOCTBYIOT CHIDKEHHIO
TEMIIEPATYPHI 3aCTHIBAHUS U BS3KOCTH HE()TH
C BBICOKUM COJep>KaHueM ac(albTeHOB,
napa(uHOB U CMOJI.

3akaoyenue. PaszpaboranHbl
uHruOutopel  ornoxkenut  ACIIO s
napa@uHUCTBIX HedTeH, KOTOphIE COAepKaT
amua Ha(TEHOBOU KHCIIOTHI C
HOJMATUIICHIIONMAMUHOM, peareHta Flexoil
CW 288, M30mpoIuiIoBEI CIIUPT U JIETKYIO
(herMy KOKCOBaHHUS TyIPOHA.

Onenena 3¢ (HeKTUBHOCTh yAANCHUS
ACIIO COCTaBJICHHBIX KOMIIO3HUIIHH.
VYcranoBneno, uro B ciayyae ¢ ACIIO,
orobpannoe w3 HI'JIY  AOmeponedTsh
a¢pdexkruBHOCT,  ymamenuss  ACIIO ¢
MOJIyYEHHBIMH COCTaBaMU CoOCTaBisieT 89,2-
97,9%, a B cnyuae ¢ ACIIO u3z HI'1Y umenu
H.Hapumanosa 89,5-97,7 %. ITocne
n00aBJIEHMsI COCTaBOB B HE(PTh, COAEprKaIIast
~22 % mnapadUHOBBIX YIJIEBOJIOPOIOB,
TEMIIEpaTypa 3aCTBIBAHUS €€ CHIDKACTCS MPHU
konnentpanuu 0,02 % mac. ot +31°C mo 13-
16°C, a npu xkornentparmu 0,04 % mac. 10 10-
14°C. Bs13kocTh UCXOAHOM HEPTH ONpeeIeHa
IpU  TeMIleparypax OJIKe K TeMIeparype
3acThIBaHUs. BbIsICHEHA, YTO BSI3KOCTh HE(TH
nocie A00aBiieHus pa3pabOTaHHBIX COCTABOB
npu +35°C ¢ 21,7 mlla-c cHmkaercs 10
11,5-12,7 wlla-c, a mpu +40 °C ot 17,4
mlla-c  go 8,8-10,6 wmlla-c. Crenenu
3O PEKTUBHOCTH CHWIKEHHUS BSI3KOCTU TIPH
yKa3aHHBIX  TeMIepaTypax  COCTaBJISIOT,
coorBeTcTBeHHO 41,5-47,0 % u 39,1-49,4 %.
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YUKSOK MIQDARDA ASFALTENLOR, PARAFINLOR VO QATRANLAR SAXLAYAN
COKUNTULORIN KONAR EDILMOSi UCUN INHIBIiTOR
A.M. Soamadov, 9.D. Aga-zad», X.I. Hasonov, M.E. Olsafarova, O.D. Agazadd
Azarbaycan Dovlat Neft vo Sonaye Universitetinin

Parafinli neftlor ii¢iin AQPC inhibitorlar1 islonmisdir. Inhibitorlar torkibinde naften tursusu vo
polietilenpoliaminin amidini, Flexoil CW 288 reagentini, izopropil spirtini vo qudronun
kokslagmasinin ylingiil fleqmasini saxlayirlar.

Taskil olunmus kompozisiyalarin AQPC-ni konar etmo effektivliyi qiymotlondirilmisdir.
Miioyyon olunmusdur ki, Abseronneft NQCI-don gétiiriilmiis AQPC olan halda onun hazirlanmis
torkiblorlo konar edilmasi effekti 89,2-97,9 % toskil edir, N.Norimanov adina NQCI AQPC-si olan
halda ise 89,5-97,7 %. ~22 % parafin karbohidrogeni saxlayan neftos torkiblor olave edildikdon sonra
onun donma temperaturu qatiliq 0,02 % kiitlo olduqda +31°C-don 13-16°C-yo, gatiliq 0,04 % kiitlo
oldugda iso 10-14°C-yo qodor azalir. Ilkin neftin &zliiliiyii donma temperaturuna yaxin
temperaturlarda toyin olunmusdur. Aydin olmusdur ki, islonmis torkiblor nefto slave olundugdan
sonra onun Ozliiliyli +35°C-do 21,7 mPa-s-don 11,5-12,7 mPa-s-o, +40°C-do iso 17,4 mPa-s -don 8,8-
10,6 mPa-s-dok azalir. Ozliililyiin azalmasmin effektivlik doracosi qeyd olunan temperaturlarda
miivafiq olaraq 41,5-47,0 % u 39,1-49,4 % toskil edir.

Acar_sozlor: cokiintii inhibitorlari, AQPC, neft, parafin karbohidrogenlori, depressor
xassalori, 6zliiliik, donma temperaturu

INHIBiTOR FOR REMOVING DEPOSITS HiGH iN ASPHALTENES,
PARAFFINS AND RESINS
A.M. Samadov, A.D. Agha-zade, Ch.I. Hasanov, ML.E. Alsafarova, O.D. Aghazade
Azerbaijan State Oil and Industry University

Inhibitors of asphalt, resin and paraffin deposits(ARPD) for paraffin-base oils have been
developed. These inhibitors contain naphthenic acid amide with polyethylene polyamine, reagent
Flexoil CW 288, isopropyl alcohol and light reflux of acid tar coking.

The ARPD removal efficiency of the developed compositions has been estimated. It has been
established that for ARPD selected from the Absheroneft OGPD, the ARPD removal efficiency via
obtained compositions accounts for 89.2-97.9 %, and for ARPD selected from the OGPD named after
N.Narimanov, removal efficiency is 89.5-97.7 %. After adding the compositions to oil containing ~
22 % paraffin hydrocarbons, its chilling temperature decreases at a concentration of 0.02 % wt. from
+31° C to 13-16 °C, and at a concentration of 0.04 % wt. to 10-14 °C. The viscosity of the original
oil has been determined at temperatures closer to its chilling temperature. It has been found that the
viscosity of the oil after adding the developed compositions at + 35 ° C decreases from 21.7 mPa to
11.5-12.7 mPa, and at + 40 ° C from 17.4 mPa to 8.8-10, 6 mPa. The effectiveness degree of reducing
viscosity at these temperatures is, respectively, 41.5-47.0% and 39.1-49.4%.

Keywords: deposit inhibitors, ARPD, oil, paraffin hydrocarbons, depressing properties, viscosity,
chilling temperature.
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YUCJIIEHHOE MOIEJIMPOBAHHUE INEPEXO/HbBIX TPOLHECCOB B
QJIEKTPUYECKHUX LHENAX C PACIIPEAEJTEHHBIMbBI TIAPAMETPAMMU ITPH
YYETE IOTEPH
H.I'. xxaBagos (HauuoHajbHOE A3POKOCMUYECKOEe ATEHTCTBO)

A.A. HoanoB (MucTtuTyT Kocmudeckux Uccaenosanmii Ilpupoansix PecypcoB HAKA)

B Oannoii cmamve npedcmaenen uucienHvlii Memoo O KOMNbIOMEPHO20 MOOEIUPOBAHUS
NepexoOHbIX NPOYecco8 8 HNeKMPUHECKUX YensxX ¢ pACnpedesleHHbIMU NapamMempamu npu yuenme nomepb, npu
3amMene onepayuu HenpepbieHO20 UHMESPUPOBAHUS CYMMUPOBAHUEM 8 00WeM Clyyae noab3ysicy opmynou

Cumncona.

HO]Zy‘leHbl npocmoule peKyppeHniHble COOMHOULEeHUA, 1€2KO pealusyemovle Ha Komnvromepe.

KiaroueBble cJioBa:

OJICKTpHUYCCKAad LCIb C

pacnpesielIeHHBIMH TTapaMeTpaMu, YUCIICHHBIH METOJ,
PEKypPEHTHOE COOTHOILCHHUE.

1. Beenenme B wHacrosimiee BpeMs B
YCJIOBHUSIX PA3BUTHUSL DJIEKTPHUYECKHUX CETEM,
OJIHOM W3 BaKHEHIIMX NpoOJieM Iepeaadn
AJIEKTPOIHEPTUN K TMOTPEOUTENSIM, SIBIISCTCS
M3y4YEHUE NEPEXOAHBIX MPOLECCOB B JJIMHHBIX
BJIEKTPUYECKUX cUCTEMax c
pacrnpeieIeHHbIMU napaMmeTpamu,
BO3HHUKAIOIIMX B PA3JUYHBIX HEIITATHBIX
curyanusx [1-4].

[Ipu sTOM JUIsi TIOBBIMICHUSI JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, YYET INOTEPh B
JIMHUM HAa  BO3HUKAIOIIME  MEPEXOJHBIE
MPOLIECCHI B YKa3aHHBIX cHCTeMax
MPEACTABISIET CO0OM BaXXHOE HAydyHOE W
MPAKTUYECKOE 3HAUCHHUE.

Opnnako, maHHas TmpodOiieMa B HAay4YHOU
JIUTEPATYpPE U3YUYEHA €llle HEAOCTATOYHO, YTO
BBI3BIBACT LIEJIBIA psAJl TPYAHOCTEH, Kak IIPH
MIPOEKTUPOBAHUHU, TAaK M MX OSKCIUTyaTalluH
BJIEKTPUYECKUX CHCTEM C PaCHpEeCICHHBIMU

rapaMeTpamu.

B Hacrosimee Bpemsi B YCIOBHSX
LIUPOKOTO BHEAPECHUS KOMIBIOTEPHOMN
TEXHUKHA B MPAKTHUKY MHXKEHEPHBIX PACUETOB,
CO3/IJaHME YHUCJIEHHBIX METOJOB pacyera
MEePEXOAHBIX  MPOLECCOB B  YKa3aHHBIX
CUCTeMax  TMpPHUBJIEKAIOT Bce  Oolbliee
BHHUMAaHHE.

Hcnonb3oBanue KOMIIBIOTEPHOM
TEXHUKHU 000CHOBBIBAETCS TEM, qTO0

OCYHICCTBJICHUEC PCAJIbHBIX 3KCIICPUMCHTOB B
QJICKTPHUYCCKUX MLCMIAX C pacnpCaAcICHHbBIMU
nmapamMeTpaMu 4YaCTO CTAHOBUTCA BCCbMa

3aTPYAHUTEIIbHBIM, a buszndeckoe
MOACIINPOBAHUC TpeGyeT CYHICCTBCHHBIX
3arpar.
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HpI/IMeHeHI/Ie KOMHBIOTepHOﬁ TCXHHUKHU

JUIA YHUCJICHHOTI'O MOZACIINPOBAHUA
IICPEXOAHBIX
IponecCcoB B  DJJICKTPHUYCCKUX  LCIAX C

pacripesielIeHHbIMU [apaMeTpaMu IpH y4yeTe
oTeph B

JUHUU TI03BOJIAET Oojiee TOYHO ONPEAETIUTH
(bopMy HCKaKEHUS FIEKTPOMArHUTHBIX BOJIH.
Kpome Ttoro, Ttakoil mnoaxoja CyIiecTBEHHO
paciupsier BO3MOXKHOCTH MHOTHX
IIPAKTUYECKUX 3a7ad B OOJAaCTH peIIeHUs
npoOseMbl  TUHAMHUKH B DIIEKTPHYECKUX
cHcTeMax C pacrnpeie’eHHbIMU MapaMeTpamMu
MIpH y4eTe MOTePh B JIMHUU.

D¢ (HeKTUBHBIM UYUCIEHHBIM METOJIOM
pacuera nepexoaHbIX MIPOLECCOB B 00BEKTaX C
pacripeielIeHHbIMU napameTpami,
ONMCBHIBAEMBIM  yYPaBHEHHSIMH B YacCTHBIX
MPOU3BOJHBIX  TMIIEPOOIUYECKOro  THIIA,
SBISCTCS ~ 4YuCIeHHBIA  Mmetox  [10-14],
OCHOBAHHBIN Ha MCIIOJIb30BAaHUN JUCKPETHOTO
aHaJIOra UHTETPAIIbHOTO YPaBHEHUS CBEPTKH.

[TpenmyiiecTBOM yKa3aHHOI'O HOBOTO
Mo/Xo/a SIBISETCSl TO, YTO OH IIO3BOJISET
HalTH nepexoHbIe IPOIECChl, BO3ZHUKAIOIINE
B o0BeKTax C pacnpeeleHHbIMU
napameTrpamu, 0e3 mepexoia B 00JacTh
JTUCKPETHBIX  M300paKeHHUH, a  TaKxke
OCYLIECTBIATh Mepexo] oT JlammacoBbix
UCKOMBIX (YHKIUI, B 00JIaCTh OpPUTHHAJIOB
6e3 HaXO0XACHUS KOpHEH
XapaKTePUCTHUECKUX ypaBHEHUH, 6e3
pas3ioKeHus: orepaTopHoro kod3dduuuenra
pacnpoCTpaHEHUs BOJHBI U OINEPaTOPHOIO
BOJIHOBOTO CONPOTHUBICHUS B PAIbl, YTO
3HAYUTENbHO YIPOIIAIOTCS MaTeMaTHYECKUe
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BBIKJIQJIKU U
pacueTos.

Kpome Toro, npennokeHHbIA HOBBII
HOIXON [10-14], B o0imune oT
CYILIECTBYIOIINX METOJIOB [1-9], B
3aBHCHMOCTH OT 33JJaHHOW TOYHOCTHU pacuera,
MO3BOJISIET 3aMEHUTh OTepaLIO
HEMPEPBHIBHOTO MHTETPUPOBAHUS
CYMMHPOBAHHEM, TMONB3YSICh (HOpPMyJIaMU HE
TOJIBKO TPSIMOYTOJIbHHUKOB, HO U Tpareuu,
Cumricona, Yauis.

VYka3aHHbIE CBOMCTBA HOBOTO MOJIX0/a
[10-14] cymiecTBEHHO paCIIMPSIOT — KpPYyr
pelIaeMbIX MPaKTHYECKHUX 3a/1a4.

B naHHOW cTaThe maercs najbHeiee
00o6menre u pasutue padot [10-14] s

IIOBBIIIAOTCA TOYHOCTH

KOMITBIOTEPHOTO MOJICTTUPOBAHUS
MEPEXOIHBIX MPOLECCOB B 3IEKTPUUECKUX
LIETISIX C pacipeieNIEHHBIMU TapaMeTpaMu pu
yuyeTre T1oTepb, MpU 3aMEHE OIleparuu
HEMPEPBIBHOTO WHTETPUPOBAHUS
CYMMHPOBAHHEM, B O0ILIEM CIy4all MOIb3ysCh
¢bopmyoit Cumrncona.

2. IlocraHoBKa 3amauu.

PaccmoTpuM  mpouecc  BKIKOYEHHS
HAarpy>KeHHOM  JJIGKTPUYECKOM  1eNu  C
pacrpeiesieHHbIMU napameTpamu c
COCpPEIOTOYEHHOW  MHAYKTUBHOCTBhIO Lo,
aKTUBHBIM CONPOTHUBJICHHEM R, Ha KOHIE, K
HCTOYHHKY MTPOM3BOJIbHOrO HampspxeHus Uo(t)

(puc.1)

t 'I = f.:: (U
| i, (0. L}g I
Ue ()
/|| o
mroTr
puc.1

IlepexonHbie MIPOLECCHI, [Ipn pemeHnn NOCTABICHHOW 3aJa4yd Ha
IIPOTEKAIOIINE B DJIEKTPUUECKUX LEMAX C IepBOM  3Tame  HEOOXOJUMO  MOJYYHUTh
pacrmpe/iefieHHBIMU TlapaMeTpaMH, B OO0IIeM JlamtacoBo  m3o00pakeHue A (QYHKIHI

cJIyuu OIIMCBIBAKOTCA Teﬂerpaq)HLIMI/I
ypaBHeHusimu [ 1-4]:
—_ %k (D)
ot Coae
oL =C ou +G 0<x<l
ax ot ot TEES
rac

u = u(x, t)-Hanpspkenue; i = i(x,t) —TOK;

L,C,R,G-conporuBiienne,  MHIYKTUBHOCTb,

MIPOBOANMOCTE 1 €MKOCTh MEKTY TPOBOJAOM U

3eMJIel, OTHECEHHBIE K €IMHUIIE JTJIUHBI IIETH.

HavansHbie ycroBust HyJIeBbIEC:

u(x, t)i=0 =0,i(x,t)t=g =0

I'panuyHbBIe YCIOBUS UMEIOT BUJI:

u(x, )y = ug(t), we(t) = Ryix(t) +
dig(t

Lz k( )

dt
IT'ne

u () = u(l,t), i) =il ¢),
3. Peruenue 3amaun
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i(x,t), u(x,t).

Hcnonp3yss yKa3aHHBIH METOH, TIpH
MIPUHATHIX HAYAJIbHBIX U TPAHUYHBIX YCIOBHSIX
U3 peuieHusl cucTeMbl AuddepeHInaTbHbIX
ypaBHeHuii (1) momydaeM  cieayromue
BBIpQKEHUS ISl yKa3aHHBIX (QYHKIAH B
orepaTopHoii hopme:

B shy(l — x)
1(x,s) =) chyl Uy (s)
E©ODE (g
T hkls shyl
hy (1
Ux,s) = - Vc(hyl 9 s)
shyx
_p(s)lk(s)Tyl' 3)
IT'ne

y=y(s):\/(sL+R)(sC+G) -
orepaTopHasi MOCTOSHHAs PaclpOCTPaHCHHUS

SL+R
sC+G

BOJIHBI p(s) = - OIIEpPaTOPHOE
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BOJTHOBOE CONPOTUBJICHUE LIEIH; S-OIepaTop
npeoOpa3oBaHUs

Jlannaca;U(x, s),1(x,8), Uy (), Ix(s)-
JlammacoBo n300pakeHue
u(x,t),i(x, t), uy (t), i (t).

byHKIII

Bropoii 3Tan peueHus noCcTaBIeHHON
3a/1a4d CBSI3aH C OCYLIECTBJICHUEM IMEPEXoaa
or JlamnmacoBeix wuzoOpaxenmii (2), (3) B
00J1acTh OPUTUHAJIOB.

B cBsa3u ¢ otuM, B BeIpaxkenusx s Gyakmmid [(x,s),U(x,s) u3 (2), (3), nepexoms ot
runepOoIniYeckux (PyHKIMHI K CTENEHHBIM (DYHKIUSAM, TOTYYHM:

1 1/ 61 1 e~2YIs _ p—2yl(1-6)
( S)S P TCs JS +a)2—p2 1+ e~2rt u(s)+
1 e~ YU(1-28) 4 o-vi(1+26)
ST avem k) )
G1 1 G1 1 e=2Y18 4 p=2y1(1-6)
CN e v e orar e O
e—yl(1—26) _ e—yl(1+25) 1
_Plk(S) 1+ e-271 ;, (5)

rie y=y(s) = %,/ (s+a)? —B?,v=1/VLC -cKOpOCTH PacpOCTPaHEHHUS BOJIHBL;

L
p= \/; BOJIHOBOE

SHGKTpI/I‘ICCKOﬁ e C  pacnpcaciCHHbBIMU

COINIPOTUBIICHUE

1 R
napametpamu 0e3 ydera MOTEpb, & = 5 (Z +
G 1 -

E)-KOB(b(I)I/II_II/IeHT 3aryxaHus; [ = > (Z — E)-

HCKa)XECHHI; 6 =—

KOd(PPUIHEHT o

MOCTOSIHHBIA KO3 (ULIUEHT.
B yactHOM cnyuae, ecniu G = 0, To ¢ =
p. Tlpu L =0, B Tak Ha3bIBAEMBIX

BmpameHHﬂ 4), (5) MO)KHO HpeI[CTaBI/ITB B BHJIE:

[ + ) = s 5) = )| a5 +

1(5,5) [ + kl(s)]

C63.J'IaHCI/IpOBaHHI>IX QJICKTPHUYCCKUX LCIIIX C
pacnpeaciiCHHbIMA rnapamMeTpamu, UMECT

MCCTO ClIeAyroniee COOTHOMCHHUE ITapaMECTPOB
R G

L~ ¢
s cbanancupoBanHoro ciydas (S = 0)
K03 (DHUIMEHT P OKa3bIBAECTCS PABHBIM TOMY
K€ 3HAUCHHMIO, YTO U JUIS Citydast 63 moTeph B
JINHUMN.

+Ks(5) + k7 (5)] (I;k<s) ) (6)
U(8,5) [ko(s) + 2 o() + Kao(s) + ()] =
=|ka(s) + £ kscs) + ka(s) + 2 ks (s)] Up(s) - p[k6<s) — Jer ()i (5), (7)
rae kq(s) = kz(S) \/ﬁ k3(s) = - \/(:JrTTﬁZ
e—Zyl(l 6) 1 e—Zyl(l—S) e—yl(1—28)
ka(s) = es(s) = = k() = ———

—yl(1-268)

ks(s) = kg (s) =

—2y —2yl

1

9()_—

1

sJs+a)2—p2’

kio(s — k(s —

10( ) m ’ 11( ) S\/m1

ki(s), ..., k11(s) — mnepenarounsie GpyHKIHH.

Ha ocHoBe TeopeMbl CBEpTKH, mepexois oT ypaBHeHHH (6), (7) OTHOCHUTENBHO H300paKeHUH K
YPaBHEHUSIM OTHOCUTEIIBHO OPUTHUHAJIOB, TIOJIYYUM:
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t t

f i(t—6,8)1(0)do + f i(t—06,0)k,(0)do = l qu(t —0)k,(6)d6 +
0 2l 216

v
t t

+& qu(t—H) ks (8)d6 — f 1y (t — ko ()0 — & f gy (¢ — 0)ks (0)dO] +

C C
218 21(1-5) 211-6)
v v v
t t
+ f iy (t — 0)kg(0)d6 + f i (t — 0)k, (0)dO 8)
1(1-26) 1(13728)

f i(t — 6,6)ks(0)d6 + %f u(t — 8, 8)ko (8)d6 + fu(t — 0, 8)ky,(0)d6 +
0 0 21

v
t

tz fa)(t 0,8) k11(0)d0 = qu(t—B)kz(H)dH +— qu(t— 0)ks (0)d6 +

C
215 215
U 'U v
t G t t
+ f (¢ = 0) ky(9)d6 + 7 wp (t — 8)ks(6)d6 — p f i (t — 0) ke (0)d6 —
21(1-8) 21(1-6) \1(1—25)
4 v v
t
- f (£ — 6) ks (6)d6), )
1(1426)

1%
rae ki(t), ..., ki1 (t) - ©3BeCTHBIC OPUTHHAIIBI TEPENATOUHBIX GYHKIHI K4 (S), ..., kq11(S).
Wnrerpansubie ypaBHenus: (8), (9) Moryr OBITh pEIICHBI YHCICHHO, €CITH 3aMEHHTh
HUHTETPATbI CYMMaMH.
B CBsI3M C 3THM, HCIHOJB3Ysl CBSI3b MEXKAY HEMPEPHIBHBIM BpeMeHeM t M JAUCKPETHBIM N

(n=0,1,2,...) B BuHEe t=nT/A (raeA —awb6oe nenoeyucnao,T = 21,7 = % - Bpems

pacmpoCTpaHeHUsT BOJIHBI B OJUH KOHEI[ IEMU ¢ PaclpeaeSICHHBIMU MapaMeTpaMu), MPOU3BOIHM
auckperuzanuio ypaBHeHus (8), (9) mpu BbIOpanHOM wuHTepBaie T /A, 3aMeHsis OMepaluio
HEMPEPHIBHOTO MHTETPUPOBAHUS CYMMHPOBAHUEM TIOJIB3YSCH (hopmystoit CUMIICOHA.

[Ipu sToM, BMecTo (8), (9) OTHOCHTENBHO penreTyarsix GyHKIUE i[n,d], u[n, d] momxyyaem
CIIEIyIOIIME PEKYPPEHTHBIE COOTHOIIEH S IS pemerdarsix Gpyukuuii i[n, 8], u[n, d]:

i[n;5]:%[2(k2[m] igTﬂ k3[m])Ug[n —m] + 4(k[m — 1] +

22 keg[m = 1Ug[n —m + 1] + (kz[m— 2] + £ kg [m — 2]) Up[n — m + 2]) —

C 31

GT
_m=;_5)((k4[m] 2 kam])Uoln — m] + 4(kylm — 1] +

GT GT
+2 L ks[m = 1])Ug[n—m + 1] + (k4[ 2] + 2 kslm - 2]>U0[n—m+2])]+

+ z (kg[mlix[n —m] + 4kg[m — 1] ix[n —m + 1] + kg[m — 2]ix[n —m + 2]) +
m=0,5(1-265)
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+ Z (k;[m]ix[n — —m] + 4k, [m — 1]iy[n —m + 1] + k;[m — 2]iy[n — m + 2]) —

m=0,51(1+26)
n

— (ky[m]i[n — m, 6] + +4k[m — 1]i[n —m + 1,8] + k;[m — 2]i[ln —m + 2,6]) —

!
- Z (A[mli[n —m,6]+4-1[n—m+ 1]i[m —1,6] + 1[n — m + 2]i[m — 2,5]) (10)

m=1

6]=A{Z (C(Kalm) + 2 - 55 kalm] ) kol — m] + 4(lcg[m — 1] +
m=A38

ks[m — —1])Up[n —m + 1] + (ky[m — 2]+g §k3[m 2DUg[n —m + 2]) +

ks [m] U, [n — m]) + 4k [m — 1] +

Ul

=

+

Olo

||
”'*ﬁM%la

T

* 31

(((mm] o

5)
—1)Uo[n — —m + 1] + (k4[m— 21 + % Zke[m - Z]Uo[n—m+2]) -

G
C c 321

(kg [m]ix[n — m] + 4kg[m — 1]ix[n —m + 1] + kg[m — 2]ix[n —m + 2]) —
m= 051(1 26)

(ky[mliy [n — m] + 4k, [m — 1]ig[n —m + 1] + k;[m — 2]ig[n —m + 2])] —
m=0,5A(1+25)

rnzzl<(k10 C 3/1k11[ ])U[n—m,5]+4(k10 [m—1]+
G T G T
+nE 3/1k11[ 1DUn—m+1,8] + (klo[m 2] + C 3/1k11[m 2]>U[n—m+2,6]—
mzzl((ks E ﬁkg[ mU[n —m, 6] + 4(kg[n —m + 1] +
+§ %kg[n m+ DU — 1,61 + (egln —m + 2] +
C GBTAk oln —m+2)U[m — 2,8])}, (11)
e ooy =57 (@7 + A7) A= o,
0 " npu n < A
k1[n] ={ oal +aTZ’,;l=/1+1(ﬁl[m] + 4B, [m =11+ B,[m —2]), npun > A

aT Il(ﬁ— nz— /'l)

Bulnl = e T ) e n = ey (B0 — (29)2),
kalnl = ) Gealim] + k[ — 11 + kym = 21) ke [n] =

- e—%ﬁo (,8 g\/n2 — (A1 - 26))2),

_ar T
kaln] = ™51y (B2 — G = 20)°),
ks[n] = Xn—ia-9(kalm] + 4ky[m — 1] + ky[m — 2]),
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ke[n]
0, n < 0,54(1 — 26)
e—ar(1-28) 4 M (Be[m] + 4Bs[m — 1] + Bs[m — 2]), n > 0,5A(1 — 29),
m=0,5A(1-28)+1
car (ﬁTT JZ = (0,5A(1 — 25))2)
= A .
Psln] = e Jn2 = (0,54(1 — 6))?
k,[n]
"o n < 0,5A(1 +26)
~ JemaT(+28) 4 M (B7[m] + 4B7[m — 1] + B7[m — 2]) ,n > 0,54(1 + 26)
m=0.54(1+20)+1
. —ar |1 (%T\/n2 — (0,54(1 + 25))2)
snf=e 4

Jn? — (0,54(1 + 26))2

aT T
kolnl = 5" (5n), kbl =Y (kalm] + 4kglm — 1] + kol — 20),
m=0

aT T
klo[n] = e_TnIO (BT nz - 22) y
n
kil = ) Gesglm] + #egglm — 1]+ kgglm — 21)
m=i
[TorydeHHBIE pEKyppPEHTHBIC COOTHOIICHUS
(10), (11) n;merxko  peanu3yrOTCsS  Ha

CormacHo rpaHU4YHbIM YCJIO0BUAM
MOKHO IIPEACTABUTH CICAYIOIICC BBIPAKCHUC

KOMITBIOTEPE.

[TorpemHOCTh pacyeToB CBsA3aHA C
BeNMYUHOM A. Uem Oouibilie BEHIOPAHO YHCIIO A,
TEM B MEHBIICH Mepe XapaKTePUCTHUKH
HEMpPephIBHOW  (QYHKIUU  OTIMYAIOTCS  OT
COOTBETCTBYIOIIUX XapaKTePUCTHK
peleTyaThix.

B pexyppentHbie cootHouienus (10),
(11)  BXomaT  HeWsBecTHblE  (PyHKIUA
ir(n). Onpenenenue ee 3HAYCHUE
OCYIIECTBISIETCS TIO CIETYIOMIEH METOIHKE.

aust pyukimu Uy (t) B onepatopHoit popme:
I (s)
= Wl(s)Uk(s)l 1
rﬂe Wl (S) = L25+R2
Bripaxkenue (12) Ha OCHOBE TEOpEMbI

CBCpPTKHU, B obmactu OpHUI'MHAJIOB MOJXKHO
IpeACTaBUTH B BUIC:

t
1
i) = - f Wy (0D U(t — )d6;,  (13)
0

IT'ne
_Ra,
Wi(t) =e L2

Bripaxxenue (13) Ha ocHOBe Gopmyisl CumiicoHa B penieryaToi opme OyaeT:

i[n] = %(Uk[n] + Z (W, [m]U,[n — m] + 4W,[n — m + 1]U, [m — 1] +

m=1
+Wi[n —m+ 2]Ux[m — 2])),
_TR2
rne Wy[n] = e 72"

(14)

B Boipakennu (14) 3nauenune Hanpspkenus Uy[n] onpemensiercst 3 peKyppeHTHOTO COOTHOIICHHUS

1
>

(1) mpu 6 =

IMpu sTom tst Hanpsokerust Uy [n]MOXKHO TIpeIcTaBUTh CIIEAyIONIee BHIpaKeHHe:

Uk[n] = B;[n] — pAix[n],
rae

(15)
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n
B,[n] = By[n] — pA Z (A[m]ix[n—m]+4-1[n—m+ 1]iy[m—1] +
m=1
+1[n —m + 2]ig[m — 2])
[MoncraBnss 3Hadenwe Qynkumu Up[n] w3 (15) B (14) momydaem crienyroiiee peKyppeHTHOE
COOTHOIIIEHHE IS TOKa i) [n]:

T n

ir[n] = LZT{BZ[n] + Z (Wi [m]U; [n — m] +4W;[n — m + 1]U;[m — 1] +
1 +'DATLZ m=1

+Wi[n —m+ 2]Ux[m — 2])} (16)

CrieoBaTenbHO, OMPEICIUB 3HAUCHUE pereTdaroil pyHKuu [ [n] ocymectsisercs mepexon K
HAaXOX/ICHUIO M3MEHEHHS TOKA U HANpPSHKCHHS B JIOOOH TOYKE MCXOIHON CHCTEMBI C HOMOIIBIO
peKyppeHTHbIX cooTHotreHui (10), (11).

4. 3axmiouenne. [loxydeHHble pe3ynbTaThl HMEIOT OOJBIIOE MPAKTHYECKOE 3HAYCHUE IS
pacyeToB MmapamMeTpoB MEPEIAOIINX, MPUEMHBIX, U3MEPUTEIBHBIX H JPYIHX 3JICKTPOTCXHUYCCKUX
YCTPOICTB, KOTOPBIE UCIIOIB3YIOTCS B DIICKTPUYCCKHUX LEMSX C PACHPEICICHHBIMH TApaMETPaAMH.
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ITGILORI NOZORO ALMAQLA PAYLNMIS PARAMETRLI ELEKTRIK
DOVRLORINDO BAS VERON KECID PROSESLORININ oDODi USULLA
MODELLOSDIRILMOSI.

N.H. Cavadov, 9.9. ibadov

Moaqalodo itkilori nazors almaqla paylanmis parametrli elektrik dévralorindo bas veran kegid
proseslarinin modellagdirilmasi {igiin adadi iisul, toklif edilmisdir. Toklif edilmis odadi iisul Laplas
cevirmoasi osasinda inteqral tonliklorin hollino osaslanir. Bu tisulun miisbat cohati paylanmis
parametrli elektrik dovralarinda itgilori nozars almagla, bas veran kegid proseslarini xarakteristik
tonliklorin koklarini tapmadan, gaytarma teoremindoan istifado etmodon hesablamaga imkan verarok
hesablama amoaliyyatlarini kokin siiratdo azaldir. Digar torafdon toklif edilmis odadi tisul fasilasiz
integrallama omoliyyatini comloma amaliyyati ilo Simpson formulasindan istifado etmoklo yerino
yetirarak, qarsiya qoyulan mosalalori daha genis imkanlar ¢argivasinda hall etmays imkan verir.
Acar sozlar: odoali tisul, elektrik dovrasi, paylanmis parametrli, kegid proseslari.

NUMERICAL METHOD FOR SIMULATION OF TRANSITION PROCESSES IN THE
ELECTRIC CIRCUITS WITH DISTRIBUTED PARAMETRES OF LOSSES
N.H. Javadov, A.A. ibadov

The numerical metod for simulation of transtion processes in the electric circuits with distributed
parametres of losses. On the base of developed operation calculation of transient processes in the
electric circuits with distributed parameters of losses. The numerical method of calculations of
transient in electrical circuits with distributed parameters of losses with lumped parameters while
switching resistance. The paper presents new numerical method of calculation of transients in
electrical circuits with distributed parameters of losses while switching resistance based on operator
calculus.
Key words: numerical method, distributed parameters, of losses, computer simulation, transient
processes.
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BAKI ARXIPELAQINDA PALCIQ VULKANLARININ OMOLOGIOLMO
MEXANIZMI VO ONLARIN TEMPERATURUN PAYLANMASINDA ROLU
M.S.Babayev
Azarbaycan Dovlat Neft va Sonaye Universiteti
E-mail: m.s.babayev@mail.ru

Baki arxipelaqi, dorin sulu zonadan Sah-
Ozizbayov dorinlik qirilmast ils  ayrilir.
Seysmik kosfiyyatin naticalorine gora Baki
arxipelaginda bir ne¢o antiklinal zonalar vo
onlar1 bir-birindan ayiran sinklinal ¢okokliklor
movecuddur:

Konizodag-Xaro-Ziro adast antiklinal
zonast; Kigikdag-Umid ¢okokliyi; Hamam-
dag-doniz-Sabail antiklinal zonasi; Novahi-
Atbulaq sinklinalinin  donizdo  davamu;
Bondovan-doniz - Mugan-doniz - Peyk
antiklinal zonasi; Conubi-Sirvan (Kiirgala)

sinklinali; Neftcala-doniz-Araz-doniz
antiklinal zonasi; Mugan-Salyan vo ya
Qizilagac sinklinalz; Qizilagac-doniz—

Lonkoran-doniz antiklinal zonasi.

on simal antiklinal zonasi Songocal-
doniz, Duvanni-doniz, Xars-Zira adasi
strukturlarim1  togkil edon vo  Conubi-
Qobustanin donizdo davami olan Konizodag—
Xaro-Zira adasidir [1,2] (sokil 1).

Burada yerloson qalximlarin taglar iki
Vo ya li¢ bir-birina paralel kecon qirilmalar ilo
mirokkoblogmisdir.

Neftcala-doniz — Araz-doniz antiklinal
zonast Baki arxipelaginin son conub-qorb
antiklinal zonast olan Qizilagac-doniz —
Lonkoran-doniz antiklinal zonasindan dar
sinklinalla ayrilir.

Baki arxipelaqinin geoloji kasilisinda
istirak edon ¢okiintii qati, miixtalif qazima
iisullar1 ilo Miiasir ¢okiintiilordon baslayaraq
Paleosens kimi 6yranilmisdir [3,4].

Todgigatin moagsadi geoloji-geokimyavi
vo geofiziki molumatlar osasinda Baki
arxipelaqinda inkisaf etmis palciq
vulkanlarinin amologolmasinin tektonik, geo-
dinamik vo litofasial amillorini aragdiraraq,

Acar_sozlar:
geotermik sorait, ada, arxipelaq.
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antiklinal zona, vulkan, qirilmalar,

onlarin neftlilik-gazliligla slagesini miioyyon
etmokdir.

Qeyd etmok olar ki, Baki arxipelaginin
lokal qalximlarmin formalagsmasinda tam
sixlasmamis va reoloji foal xiisusiyysto malik
olan, gil kiitlosi baslica rol oynayir [4]. Bu
qalximlar geoloji inkisaf  dovriindo gil
kiitlosinin enerji potensialindan (qazlarin
yigilma doracasindon) asili olaraq palgiq
vulkanlar1  ilo  miirokkobloson  struktur
formalara qodor inkisaf etmislor (sokil 2 ).

Xozor donizindo  axtarig-kosfiyyat
quyularindan goétiirtilon siixur niimunalori,
maksimum 7088 m dorinliya qodor
Oyronilib. Bu nilimunolorin  gétiirtilmo
hiidudlart osason Mbohsuldar qatin (MQ)
kosilisini ohato edir. Baki arxipelaginda
Miosen ¢okiintiilori gox az sayda quyularda,
osason Songogal-doniz  sahosindo askar
edilmisdir.

Molum  oldugu kimi, dorinlikdo
yerloson siixurlarin litoloji xiisusiyyatlori vo
onun neft-qazliliq perspektivliyinin miioyyan
edilmosindo on olverisli todqiqat obyekti
palciq vulkanlari faaliyyatinin (qaz, maye vo
bork) mohsullaridir [5,6,7].

Vulkan qazlarinin kimyavi
torkiblorinin 6yronilmasi naticasinds onlarin
geokimyovi xlisusiyyatlori, yatim soraiti vo
miqrasiyast haqqinda molumat aldo etmok
olar.

Pal¢iq vulkanlarinin maye mohsullari
sulardan ibaratdir ki, bu da vulkanin foaliyyati

zamani lehmo sokilindo iizo ¢ixir. Adston bu
sularin iizorindo neft pordosi miisahido
olunur vo elocado onlarin torkibindo hall
olunmus nadir vo qiymaetli mikroelementlor do
vardir.
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Sokil. 1. Baki arxipelaginin struktur-tektonik va palgiq
vulkanlarinin yerlosmo sxemi

1. Lokal qunisiglar; 2. Palgiq vulkanlar; 3. Tektonik pozulma xatlori;
4. Regional seysmogeoloji profil xatlori; 5. Sahil xotti

I - I xotti tizro

Yanan-Tava Cigil-doniz

IV - IV xotti tizro

Abbas Sohhoat Niyazi Hiiseyn Cavid sms
= oah ——— 0

Sokil 2. Seysmogeoloji profillor
a).Seysmik horizontallar; b).Seysmik meydancgalar; 2.Qirilmalar; 3.D6rdiincti dovr;
4.Abseron-Akgaqil mortoboalori  5.MQ-1n {ist $6basi; 6.MQ-1n alt $6basi

Umumiyyatlo, Baki arxipelagi palciq molum olmusdur ki, palgiq vulkanlarmin
vulkanlart  qazlarinin  MQ-nin  neft-qaz qazlart kimyoavi torkibco MQ c¢okiintiilori ilo
yataglarinin gazlari ilo miigayisosi naticosindo olagodar olan yataglarin qazlari ilo demok olar
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ki, eynidir. Lakin, onlarin torkiblorindaki, asas
forq neft-qaz yataqglarinda agir
karbohidrogenlorin miqdarinin bir gader ¢ox,
karbon  vo azotun giymotlorinin iso az
olmasindan ibarstdir. Aparilan todqiqatlar
gostordi ki, Baki arxipelaq1 orazisindo palgiq
vulkanlar1  qazlarmmin  kimyovi  torkibi
stukturlarin dorinliyindon asili olaraq doyisir.
Belo ki, agir karbohidrogenlorin torkibinds
metanin miqdar1 artiqgca karbon vo azotun
miqdar1 azalir. Baki arxipelaqmin palgiq
vulkanlariin qazlar1 kimyavi torkibco neft-qaz
yataqlarinin qazlarindan az forqlonirlar.

Umumiyystlo, Baki arxipelagmin
palciq vulkani adalarindan gotiiriilmiis su
nimunolorindo minerallasmanin ~ minimal
qiymati Gil (35,7 mq-ekv/100 qr) adasinda,
maksimal qiymoti iso Sengi-Mugan (242,5
mg-ekv/100 qr) adasinin sularinda qeydo
almmisdir. Beloliklo, Baki arxipelaqi ada
palciq vulkani sularinin minerallagmasi simal
vo conub istigamotindo artir (Songi-Mugan
adasindaki maksimal hoddi istisna olmagqla).
Pal¢1q vulkanlar1 sularinin minerallasmasinin
conubi —qorb istigamatindo artmasi golovi
(NaHCO3 vo NazSO04) tipli sularin cod
(CaCly, MgCl2) sularla avoz olunmasi ilo
miisahido olunur. Baki arxipelaq: vulkanlarin
sulari, burada yerloson neft-qaz yataqglari
sulart ilo olagesinin Oyronilmesi axtarig-
kosfiyyat vo qazima islori tocriibasindo ¢ox
faydali ola bilor. Belo ki, arxipelagin simal
hissosindo yerlogon adalarda palgiq vulkani
sularimin, minerallagsmasmin lay sulart ilo
miiqayisasi naticosindo molum olmusdur ki,
bu sularin bir-birino miisyyon qoder oxsarliq
vo forqlori vardir [8,9].

Forq ondan ibarotdir ki, palgiq
vulkanlarinin sularina nisbaton lay sularinin
torkibindo Ca, Mg vo SOg ionlarmin miqdari
coxdur, Na, K vo HCOs ionlarinin miqdari iso
xeyli azdir. MQ-1n yuxar1 hissasinda lay sular1
asasan (CaClz) cod tiplidir. Lakin, palciq
vulkanlarinin sular1 iso asason (NaHCO3)
galovi tiplidir. Arxipelagqin simal hissasindo
adalar otrafindaki, neft-qaz yataglarinin
kasilisi boyu derinliys getdikco lay sularinin
minerallasmasinin todricon azalmasi miisahido
edilir. Lay sularinin minimum
minerallasmasina Zonbil adast sahosindo
tosadiif olunur [10].

Arxipelaq orazisinds palgiq vulkanlari
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sularinin kimyavi torkiblorinin \E)
minerallasma doracosinin doyismasi vo ayri-
ayri antiklinal zonalarda simali qorbden
conubi-gorgo dogru artmasi miisahido olunur.
Bu da vulkanlarin gidalanma monbayi, darinlik
koklorinin miixtalifliyi ilo olagodardir. Qeyd
etmok lazimdir ki, conubi-gorg istigamotindo
hovzonin dorinlogmosi ilo slagodar olarag, bu
istigamotds  dorin  horizontlarda  qaz
yigimlarinin olmasini giiman etmok olar.

Pal¢iq vulkanlarinin  bork piiskiirmo
mohsullarmi dyronmoklo  onun  hansi
dorinlikds omoalo golmasini, elocads yerin
dorin gatlarinin geoloji qurulusunu, orada bas
veron geokimyovi proseslori vo dorindo
yerloson ehtimal olunan neft-qaz yigimlar
hagqinda malumatlar alds etmak olur.

Sualtt vulkanlardan oldo edilmis yeni
geoloji-geokimyoavi ~ molumatlar  vulkan
mongali adalarla miiqayiso edilmisdir. Baki
arxipelagindaki ada vo sualt1 vulkanlarin bark
tullantt niimunolorinin mikrofauna tadqiqina
osason palgiq vulkanlarinin  faaliyyatinin
Paleogen-Miosen  ¢oOkiintiilorilo  olagodar
olmasi miloyyonlosdirilmisdir. Vulkan
brek¢iyasinin siixurlarindaki gil minerallar
¢ox da genis yayilmamigdir.  Onlar
montmorillonit vo kaolinit torkibo malikdirlor.
Dolomitlore biitiin  tadqiq edilon vulkan
tullantilarinda rast golinir. Onlar pelit vo narin
donalidirlor, mikrodanali shongdasilar1 kimi
onlarda da Kalsitlo vo piritlo dolmus
damarciglar vo c¢atlar inkisaf etmisdir.
Stixurlarin catliligina asason qeyd etmok olar
ki, Baki arxipelaginda qumdast vo
alevrolitlorlo yanas1 karbonat silixurlar1 da
neft vo gaz yigmm igiin yararhdir [11,12].

Umumiyyatlo, Baki  arxipelagmin
sualtt vo ada pal¢iq vulkanlarinda aparilan
kompleks geoloji vo geofiziki todigatlarin
noticolorindon, habelo  vulkan  brekgiya
stixurlarinin litoloji xiisusiyyatlori ilo yanasi
vulkan qazlart vo sularinin  geokimyovi
xassolorindan, neft-qaz yataqlarinin axtarist vo
kosfiyyat1 1islorindo perspektivli sahalorin
miloyyonlosdirilmoasinds istifads oluna bilor.

Tadqiqat sahasinde Baki arxipelaqinin
pal¢iq vulkanlarinin omologalmasinda
geodinamik rejimin rolu da aragdirilmisdir.

Miosenin sonunda Qirmizi doniz riftinin
inkisafi ilo olagodar olaraq Orabistan plitosi
simal istigamotda horokot edorok, Iran-©fgan
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plitasinin ensiz simal-qorb hissasing, simal-
sorq cixintisi ilo tosir gostorarak, burada simal-
sorq istigamatindo olan oyilmo
deformasiyalarinin yaranmasina sobab oldu.
Bu proses naticosindo Conubi Xoazorin qorb
yamancinin formalasmasinda holledici rol
oynayan vo eyni zamanda hom Asag Kiir
cokokliyindo vo hom do Baki arxipelaqinda
simal-sorq istigamotindo cohotlonmis sixilma
gorginliklori formalasir.

Sixilma gorginliklorinin hévzonin ¢okmao
gqatinda formalasmasi, hovzodo geostatik
tarazliginin pozulmasina sobab oldu, kosilisin
yiiksok gilliliys malik olmasi ilo iso diapir ndv
qurisiglarin v palgiq vulkanlarimin inkisafina
sabab olur. Qeyd etmok lazimdir ki, Asag Kiir
depressiyasinda vo Baki arxipelaqinda
Kaynozoy ¢okiintiilori yiiksok gilliliyi ilo
saciyyalonirlor. Baki arxipelaqinda vo Asagi
Kiir ¢okakliyinde Maykop (Oligosen-Miosen)
cokiintiilori demak olar ki, pelit fasiyasindan
yoni gillordon ibaratdir.

Molumdur ki, gil diapirinin inkisafinin
on yiiksok  morholesinds pal¢iq vulkam
yaranir. Bu o zaman bas verir ki, orazinin
cokmo qat1 yliksok gilliliyo malik olsun va
gillor tam sixlagmamis, yoni reoloji foal
xilisusiyyato malik olmalidir. Bels olan halda
sixilma gorginliklorinin tasiri ilo reoloji faal
olan gil kiitlesi artiq pal¢iq vulkanlarim
formalasdirir. Beloliklo, hor hansi bir orazido
pal¢iq vulkanizminin inkisaf etmosino goro
homin orazids sixilma gorginliklorinin
movcud olmasini demok olar [3].

Baki arxipelaqinda palciq vulkanlar ilo
mirokkoblosmis strukturlarinin  antiklinal
zonalarda kulissokilli  yerlosmosi va bir
negasinin simal-sorq- conub-qorb -
istigamoatindo  cohotlonmis siirismo  tip
qurilmalarla miirokkoblogsmasi, burada suben
istigamoatdo cohotlonmis sixilma
gorginliklorinin mévcud  olmasint  asash
sokildo demoys imkan  verir. Bunun
naticasinds  Baki arxipelaginda mdvecud olan
biitlin antiklinal zonalar, homg¢inin Aran-doniz
vo Dasli strukturlar1 da daxil olmagqla, simal-
gorb conub-sorq istigamatindo uzanmislar.

Conubi Xozar meqagdkakliyi hiidudunda
pal¢iq vulkanizminin inkisaf etdiyi geostruktur
elementlora baxsaq gororik ki, bu oraziorde
mixtolif intensivliyo  malik sixilma
gorginliklori  inkisaf etmigdir. Masalon,
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Azorbaycanda Kiir-Qabirr1  ¢aylararasi
¢okokliyi, Samaxi-Qobustan sinklinoriumu,
Asagr Kiir daglararasi ¢okokliyi vo Baki
arxipelaqi, Abseron-Balxanyani astana vo s.
Boyitik vo Kicik Qafqaz kolliziyalarinin yaxin
olan oraziloridir. Lakin, pal¢iq vulkanizmi
Qodin massivinds inkisaf etmomisdir, clinki
Qodin  massivi  kristallik  blindvronin
hipsometrik cohotdon yuxar1 qalxan bir
gaymasidir vo burada sixilma gorginliklorinin
yaranmasini ekranlasdirir vo daxil olmasina
mane olur [3].

Umumiyyoatlo, palgiqg  vulkanizmi,
Neogen vo Antropogen dovrlorindo tektonik
horakatlorin foallasms: ilo va tektonik foal
zonalarda bas veron intensiv ¢Okiintii-
toplanma, qirisigomalogatiran,
qirilmaomalagatiron proseslorls slagadardir.

Palgiq  vulkanlarinin  brekg¢iyasinin
geoloji-geokimyavi Oyronilmasi gostorir ki,

onlarin  formalagsmasinda  reoloji  foal
Oligosen-Miosen gillori osas rol oynayir.
Baki arxipelaqinda osason gil torkibli

Paleogen- Miosen yash siixur komplekslori
yalniz diapir monsoli lokal qalximlarin
formalagmasinda reoloji faal kiitlo kimi deyil,
eloco do homin qalximlarda neft térodon bir

gat  Kimi neft gaz  yigimlariin
formalagmasinda asas rol oynayir.
Molum  oldugu kimi, hor bir

cokiintiitoplanma hovzasi neftli-qazli hovzaya
0 vaxt cevrilo bilor ki, onun ¢6kmo qatinda
iizvi maddos potensiali sonaye ohomiyyatli neft-
qaz omologotirmo imkanlarina malik olsun.
Har bir hovzonin potensial neft ana laylarinin
nefttérodon laylara ¢evrilmosi tigiin onlar
neftomologolmonin  bag  zonasmma  daxil
olmalidirlar. Neftana laylar1 bu zonaya daxil
oldugda (MK1 - MK3) artiq onlar nefttérodon
laylar yaxud neftqazomologolma ocaqlarina

cevrilirlor. Kifayst qodor 1iizvi madde
potensialina malik olan ¢okiintiitoplanma
hovzasinda neftana stixurlarinin

neftomologolmo ocaqlarima c¢evrilmasi iigiin
asas sortlordon biri, homin siixurlarin 50°-150°
C temperatura malik  dorinlik intervalina
diismoloridir. Bu dorinlik intervali iso miixtalif
cokiintiitoplanma hovzolorindo miixtolif ola
bilor vo osason dorinlik istilik axininin
intensivliyindon asilidir. Todqiq etdiyimiz
Baki arxipelagqinda neft-qazomologolmonin
saquli zonalligin1 miioyyan etmok magsadi ilo
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biz  miixtolif  dorinlikloro  aid  olan
geotemperatur molumatlar osasinda miixtolif
dorinlik kosimlorine aid silsilo geotemperatur
xoritolori qurmusug.

Qeyd etmok lazimdir ki, temperatur
sahosinin intensivliyli orazinin  geoloji
qurulusundan, palciq vulkanlarinin
foaliyyotindon,  siixurlarin  istilikkeg¢irmo
xtisusiyyatlorindon,  kristallik  bilindvronin
yatma dorinliyindon, dorinlik yarilmalarindan
vo osason dorinlik istilik aximindan asilidir.
Homginin istilik aximinin  x{isusiyyoti vo
qiymati lokal istilik ocaqlarinin
movcudlugundan asili olmaqla barabor, neft-
gaz, qaz-kondensat vo qaz yataqlarinin kasilis
va saho iizra paylanmasina 0z tosirini gostorir.
Ogor daha bdyiikk dorinliklords istilik rejimi
osason list mantiyadan golon istilik axini ilo
miioyyaon edilirss, stratisferin shomiyyat kosb
edon hissasinda istilik rejiminin
formalasmasini asason dorinlik istilik axin1 vo
onun dagsiyicist olan dorinlik yarilmalari,
pal¢iq vulkanlari, derinlikdon qalxan termal
fliidlor vo s. amillor miisyyan edir.

Pal¢iq vulkanlarinin foaliyysti onlara
uygun istilik  anomaliyalar1  saholorini
sartlondirir. Ona gors do, qeyd etmok lazimdir
ki, pal¢iq vulkanlari, dorinlik yarilmalar1 vo

neft-qaz yataglari ilo genetik cohotdon
olagolidirlor [7]. .

Baki arxipelaqinda 60, 100, 150, 200° C
temperatur  qiymotlorinin  rast  golindiyi
dorinlik intervallar iclin qurulmus

geotemperatur xoritolorin  hamisinda onun
simal zonasinda yoni  Songacal-doniz-
Duvanni-doniz—Xaras-Zirs adast vo Olot-doniz

strukturlarinin yerlasdiyi orazido
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neftomologolmonin bas zonasinin ekstremal
giymatlori- uygun olaraq 3000- 3500 m- 80-
86°, 12 km -200° C toskil edir (sokil 3). Nozara
alsaq ki, palgig vulkanlar1 lokal istilik
ocaqlarinin yaranmasinda mithiim rol oynayir
Vo ¢ox chtimal ki, burada anomal istilik
ocaginin olmas1 Baki arxipelaqmin vulkan
monsali 8 adasindan on boyiiyii olan Xaros-Zira
adasinin burada yerlogmosidir [1,2].

Hal-hazirda burada 2 neft (Songogal-
doniz, Duvanni-doniz), 1 neft-qaz ( Xars-Ziro
adas1), 3 neft-gaz-kondensat (Olot-doniz,
Umid, 8 Mart), 1 qaz-kondensat ( Bulla-
doniz) yataqlart istismar edilir. Miioyyon
edilmisdir ki, neftli-qazl1 arazilordo mohsuldar
laylarin  temperaturu yataqlarin  islonmo
intensivliyindon asilidir. Belo ki, laydan
mohlul ¢ixarildiqda layin temperaturu artir [7].
Bu da neftin mosamoali miihitdo horakoting
uygun olaraq enerjinin sopolonmosi ilo
olagodar istiliyin ayrilmasina sabab olur.

Baxilan todqgiqat sahasindo 3000 -7000
m dorinlik intervali MQ ¢okiintiilorinin
geotermik  soraitini oks etdirir. Baki
arxipelqinda neftomologalmonin bas zonasinin
baslangict 3000 m dorinlikdon baglayir veo
asagl hoddi iso 9-11km dorinlikdo yerlosir.
Yoni bu gostorir ki, Baki arxipelagqinda 2000-
2500 m —don 9-11k m dorinlik intervalina
diison  potensial neft ana  siixurlan
neftomologolmo  ocaqlar1  kimi,  sonaye
ohomiyyatli neft hasil edo bilorlor. Digor
torofdon, lizvi maddeslorin  katagenetik
yetismosi lay temperaturu ilo yanasi, olave
istilik axiimin yaranmasina sabab olan palciq
vulkanizmi ilo miisayiot olunan dinamik
proseslordon do asilidir [3].
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Sokil 3. Baki arxipelaqinda saha vo dorinliklor {izro geotemperatur rejiminin
doyismosinin xaritalori
NOTICOLOR

1.Baki arxipelaqinda dorinlikdo yatan ¢okiintiilorin karbohidrogen gazlarinin &yronilmasi
bdyiik shomiyyat kasb edir. Bels ki, cox sayl1 analizlorin naticolori gdstormisdir ki, Baki arxipelaqi
pal¢iq vulkanlarinin qazlar1 asasen eyni torkiblidir. Onlar metan vo agir karbohidrogenlordaen,
hamginin karbon qazi, azot, ciizi miqdarda helium, arqon va s. ibaratdir. Pal¢iq vulkani qazlarinnin
mongayi bir ¢ox todqiqat¢ilarin fikirinco ¢okma siixurlar ilo olagodardir.

2. Baki arxipelaginda ¢okma qatin qalinligi vo gilliliyi qirisiglarin - formalagmasina,
morfologiyasina, pal¢iq vulkanizmin intensivliyins tosir gostorir. Baki arxipelaqinda neftqazliligin vo
pal¢ig vulkanizminin genis inkisaf etmosino orazido inkisaf etmis intensiv sixilma gorginliklori
miisbat tosir gostormisdir.

3. Baki arxipelaginin doniz dibi relyefinin formalasmasinda palgiq vulkanlarinin foaliyyati
on osas geomorfoloji amildir.
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MEXAHU3MbI ®OPMUPOBAHMUSA I'PA3EBBIX BYJIKAHOB B BAKHHCKOM
APXUIIEJIATE U UX POJIb ITPU PACIIPEJAEJIEHUU TEMIIEPATYP
M.C. ba6aeB
A3zepoaniorncanckuii I'ocyoapcmeennviit Ynueepcumem
Hegpmu u IIpomvriuunennocmu

[lenpto WCcneAOBaHUSA ABIAETCS U3YYEHHE TEKTOHUYECKHX, TE€OJAMHAMUYECKUX H
auTodanuaibHbIX (aKTOpoB (GopMUPOBaHUS TPA3EBBIX BYJIKaHOB BakMHCKOTroO apxumenara Ha OCHOBE
re0JIOr0-TeOXUMHYECKUX U Te0(pU3NYECKUX JTaHHBIX, U BBISIBJICHHE UX CBSI3U C HEPTEra30HOCHOCTHIO.

Ha Bcex mocTpoeHHBIX reoTepMalibHbIX KapTax, /I UHTEPBAJIOB INIyOUH T€ BCTpEYaeTcs
nuamason Temmeparyp 60, 100, 150, 200° C B ceBepHoii 30He BakMHCKOTO apXurenara, T.e. B 30He I7Ie
pacnonararorcs cTpykrypbl CaHravan-asHu3 — JlyBaHHbBI-ISIHU3 — OCTpOB Xapa-3ups U AJSAT-ISHU3,
9KCTpeMaIbHbIE 3HaUEHUsI TJIaBHOM 30HBI He(Terazoo0pa3oBaHus COOTBETCTBEHHO cocTaBisiioT 3000-
3500 M- 80-86° 12 xm -200° C. Bepxuuii nmpenen (kpoBis) IJIaBHOH 30HBI HeTEraz006pa3oBaHUs
bakunckoro apxunenara HaunHaeTcs Ha riayonHe 3000 M, HYKHUIM )ke Ipeien pacioIokKeH Ha TIyOuHe
9-11 xwm. [Ipyrumu crnoBamu, NOTEHIMATIbHBIE He(hTEMAaTEepUHCKHAE TOPOIbI Ha bakuHCKOM apxurmenare
¢ aumanazoHoM rayoumH ot 2000-2500 nmo 9-11 kM MOryT paccmMaTpuBaTbcs Kak —oOyaru
He(Tera3oo0pazoBaHus U pa3padaThIBaThCs KaK MPOMBIIIJIEHHO 3HaYMMble HEPTH.

MECHANISMS OF FORMATION OF MUD VOLCANOES IN THE BAKU
ARCHIPELAGUS AND THEIR ROLE IN TEMPERATURE DISTRIBUTION
M.S. Babayev
Azerbaijan State Oil and Industry University

The aim of the study is to study the tectonic, geodynamic and lithofacial factors of the
formation of mud volcanoes of the Baku archipelago based on geological, geochemical and
geophysical data, and to identify their relationship with oil and gas potential.

On all created geothermal maps, for depth intervals where usually the temperature range is
60, 100, 150, 200° C, in the northern zone of the Baku archipelago, i.e. in the area where the
Sangachal-dyaniz - Duvanny-dyaniz - Khara-Zira and Alyat-dyaniz structures are located, the
extreme values of the main oil and gas formation zone are respectively 3000-3500 m — 80-860, 12
km —2000 C. The upper limit (roof) of the main oil and gas formation zone of the Baku archipelago
begins at the depth of 3000 m, while the lower limit is located at the depth of 9-11 km. Hence,
potential source rocks of the Baku archipelago with a depth range from 2000-2500 to 9-11 km can be
considered as centers of oil and gas formation and developed as industrially significant oil.
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UOK 54.057
QLISERININ HETEROGEN KATALIZATOR UZORINDO BENZIL SPIRTI ILO
EFIRLOSMOSI
L.H.9liyeva, S.S.Ismayilova, S.Q.9mirov, L.R.Mommadova
Azarbaycan Dovlat Neft vo Sonaye Universiteti
Email: sabir.54@mail.ru

Xiilasa: Qliserinin benzil spirti ilo efirlasmasi  heterogen turs katalizatorlarin istiraki ilo
aparilmigdir. Biitiin hallarda, benzil spirtinin 0z-6ziina efirlogsmasi miisahido olunur. HZSM-5- seolit va
Amberlist-35 katalizatorlart iizarinda reaksiya aparilan zaman asas mahsul kimi yiiksak ¢iximla benzilgliserin
efiri alimir. Katalizator kimi K-10 montmorillonit va p-toluolsulfotursu istifads olunan zaman dibenzil efiri,
benzilgliserin efirina nisbaton daha yiiksak ¢iximla alinir.

Acar sozlar: Qliserin, benzil spirti, katalizator,
mono-, di- va tighbenzilgliserin efirlori.

Miixtolif mohsullarin vo har seydon avval
borpa olunan xammala osaslanan yanacaq
istehsalinin ohomiyyatli doracado
genislonmasi bu sahalorin yan mohsullarindan
biri olan qliserinin somorali istifadosi iiglin
metodlarin hazirlanmasi mosalasini giindomo
gotirir. Son onilliklorde diinya qliserin bazari
siiratli inkisafi ilo xarakterizo olunur: 2003-cii
ildo timumi istehsal hacmi toxminon 200 min
ton idi iso 2012-ci ilo godor 2 milyon tonu
kegdi. 10 il arzinds (2000-ci ildon 2010-cu ils
qador) distillo edilmis qliserinin orta qiymati
10 dofs (4000 $ / t —dan 450 $ / t —na godor)
azaldigt halda xam gliserin tamamilo 21-cCi
asrin avvallarinds biodizel istehsalinin intensiv
inkisafi ilo olagadar geyri-rentabelli tullantiya
cevrildi [1] (2009-cu ildo istehsal olunan
gliserinin 64%-i biodizel istehsalina tosadif
etmigdir [2]).

"Biodizel bumu" baslamazdan ovval,
qliserin bir ne¢co mohdud istifads sahasine
sahib idi:

-miistoqil kimyavi mohsul olaraq gliserin qida
sonayesindo su saxlayici vasito kimi istifade
edilirdi;

-nomlondirici bir komponent kimi kosmetik
vasitolorin istehsalinda vo moigot kimyasinda;
-tibbi preparat kimi.

Qliserinin ~ kimyavi  emalinin  asas
istigamatlori nitroqliserinin sintezi vo ftal
anhidridi ilo kondensasiya yolu ils gatranlarin
istehsal1 idi. Sarbast gliserinin yiiksok miqdari
tolobi iistoloyorak, ixtisasli emal yollarim
tapmaq mosolosini koskin sokilds qaldirdu.
Qliserin osasinda asagida gostorilon bir sira
proseslorlo  yiliksok dorocods tolob olunan

yarim mohsullar vo sonaye sintez mohsullari
olds edils bilor:
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-tursu katalizatorlarinda (seolitlor, Nafion
perfluorosulfopolimer,  aliiminium  oksid,
heteropoli- tursular1) 250-350°C-do katalitik
dehidratlagma yolu ils gliserindon akroleininin
istehsali [3.,4];
-xlorid tursu ilo xlorlasma yolu ilo gliserindon
epixlorohidrin istehsali (Epicerol prosesi)
[3,5-71;
-gliserinin 1,2- vo 1,3-propilenglikoliara qodor
katalitik hidrogenlosdirilmasi prosesi [8-11];
-qliserin tursusu [12], glikol tursu  vo
hidroksiaseton [13] alinmasi ilo oksidlosma
proseslori.

Senays liglin  yeni olan qgliserin
toromolarinin sintez proseslorinin va alinan
mohsullarin  xiisusiyyatlorinin ~ dyronilmasi
inkisaf  etmoyo  basladi. Bu  sahado
tadqgiqatgilarin on ¢ox digqatini gliserinin sado
vo miirakkab efirlari, oligo- va poligliserinlar,
qliserinin asetal vo ketallar1 colb edir. Bu
qliserin toromalori miihorrik yanacaqlariin
[14] vo siirtkii yaglarmin [15]; boya va lak
sonayesi ti¢lin halledicilorin, ortiiklorin vo zorif
lizvi sintez proseslori [16] iiclin; sothi aktiv
[17] vo hidrotrop [18] maddalar, moaigot kimysi1
vo kosmetik mohsullar ii¢iin komponentlor
[19], bioloji aktiv birlosmoalor [20] {i¢iin
perspektivli  komponentlor hesab olunur.
Tadqiqgatin bu sahasine maraq gliserinin genis
yayilnasi, homsinin qliserinin barpa olunan
xammaldan oldo edilon bir xammal olmasi

fakt1 ilo slagadardir.
Qliserinin  efirlorinin ~ ¢oxlu  sayda
potensial  istifado  sahoalori mdvcuddur.

Yanacaqlara asqarlar kimi olavo olunmasi,
holledici  kimi, kriogen maddo  kimi,
antibakterial agent kimi istifado edilmosi bu
maddolorin asas istifado saholoridir. Qliserinin
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izobutilenlo vo ya tgliibutil spirti ilo tursu ciximla mono- va digliserin efirlori alinir.
katalizatoru istirakinda reaksiyasindan Qliserinin  miixtolif tipli turs heterogen
icliibutilgliserin efiri almir ki, o da dizel katalizator istiraki ilo benzil spirit ilo
yanacagina qarisiq kimi olave edilmok imkan alkillogsmasi prosesi ¢cox maraq dogura bilor.
yaradir. Bu prosesin moqsadi asagida gostorilmis
Qliserinin miixtalif spirtlorlo efirlogsmasi reaksiyalar izro mono-, di- va tribenzil gliserin
tursu tobiotli katalizatorlarla aparilir. Onlarin efirlorinin alinmasidir (sok.1):
qarsiligh  tesirinden 61  %-don  96%-dok
N
OH S o-
HO A o s A+ Mo _L___om
- - I:r._-_-_:\}
HO._ + \\_-»
OH . . =~ o o~ o~ N,
HO- -~~~ -OH j j N ,»1\,,055 PN N NG o,‘w,ih _OH
o
»” ‘\lf"“ o ?.__H_,OH_J, tﬂ + Hz0
Sokil 1. Qliserinin benzyl spirti ilo tursu katalizatoru istirakinda efirlosmasi
Eksperiment Reaksiya qarisigi  vakuum  altinda

Katalizatorlarin miiqayisosi iiglin proses filtrlondikdon sonra asagi tozyiqdo rotorlu
mexaniki qarigdiricili, oks su soyuduculu buxarlandiricida benzol ayrilir vo benzil spirti
Dina-Stark su ayiricili, damcilayict qif vo asasinda efirlorin konsentrati alinir ki, onlar da
termometr il9 tochiz olunmus tighogazli kolbali vakuum rektifikasiya yolu ilo fordi sokildo
laboratoriya qurgusunda hoyata kecirilmisdir. ayrilir.

Reaksiyalar toplu sokildo, 5 qr (54 mmol) Ayrilmis  birlogmolorin  tomizliyi  vo
gliserin, 17,5 gr (162 mmol) benzil spirit, 20 strukturu QMX, QX-MS, kimyoavi analiz vo
ml bezol vo 0,5 qr ovvelcadon hazirlanmig proton magqnit rezonansi metodlari ilo miioyyon
katalizatorun istiraki ilo aparilir. Alinan edilmisdir. Reaksiya mohsullarinin torkibi
reaksiya mohsullar1 daha sonra qaz-maye rusiya istehsali “Kpucramoxc 4000 M” alov-
xromatoqrafinda analiz olunur. Katalizator ionlagdiric1 detektorlu xromatoqrafda hoyata
kimi HZSM-5-seolit, Amberlist-35, K-10 kecirilmisdir. Xromatoqrafiq analizlor kapilyar
montmorillonit,  y-Al203, hamginin  p- kalonda (aktiv faza: 5% fenil -95%
toluolsulfotursu istifado edilir. Asagida dimetilpolisiloksan, 30 m x 0,25 mm ), helium
gostorilon birinci codvaldo katalizatorlarin gazdasiyici miihitinds, temperaturun 70-250°C
oncadon hazirliq soraitlori, ikinci cadvalds iso programlasdirma  rejiminds, temperaturun
katalizatorlarin xarakteristikas1 vo tursuluq 10°C/daq qalxma siirati soraitinde aparilmigdir.
daracasi ilo bagli molumatlar verilmisgdir.

Cadval 1
Heterogen katalizatorlarin 6ncodon hazirlq soraitlori
Katalizator Oncadon hazirliq seraitlori, (°C) Vaxt / Sorait
Amberlist-35 105 (10°C [1doq ) Geca boyunca / Vakuum
Seolit- HZSM-5 550 (10°C7] dog ?) 1 saat
v-Al,O3 300 (5°C [1doq ?) 2 saat
K-10 110 (10°C [idag ) 1 saat
Cadval 2

Soth sahosi vo katalizatorun tursulugu
Katalizator Saha /(m2ClqY) Si/Al Tursu!uq"?‘/_(mmoll
n- butilamin [1g™)
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Amberlist-35 50 5,2

K-10 240 6,6 0.5

v-Al203 210 - 0.3

Seolit- HZSM-5 333 90 1.6
a- n-butilaminin  150°G-do  adsorbsiyasi spirtinin ~ 6z-6ziino  efirlosmo  reaksiyasi
naticasinda, b-istehsalc1 torafindon getmisdir vo yiiksok ciximla dibenzil efiri

molumatlandirilmisdir.

Ik ndvbodo katalizatorlarin akttivliyini
miiqayise etmok {ligiin efirlosmo reaksiyasi
110°C temperaturda 120 doqiqo reaksiya
miiddotindo hoyata kegirilmisdir. Aparilmis
analizlor belos naticoyo golmayo imkan verir ki,
katalitik proses naticisindo dibenzil efiri ilo
yanas1 benzilgliserin efirlori alinir.

Sokil 2-do verilmis diagram 110°C-ds 120
doqiqge reaksiya miiddstinds gliserin vo benzil
spirti arasinda miixtolif turs katalizatorlar
iizorindo gedon reaksiyalarin mohsullarinin
ciximint 6ziindo oks etdirir. Diaqrama asason
miioyyon olur ki, katalizator kimi p-
toluolsulfotursu ~ vo K-10 montmorillonit
gotiiriilon zaman reaksiya miiddotindo benzil

60
% 50 ]
40
30 @ ]
20
10
0 4 s
Amb 35 e
K-10
HZSM-5
Dibenzil efiri

alinmigdir, hans1 ki, bu efir benzilgliserin
efirlorino gohumdur.

Katalizator kimi K-10 montmorillonit
gotiiriilon zaman monobenzil gliserin efirinin
ciximi, katalizator kimi p-toluolsulfotursu
gotiiriilon zaman alinan monobenzil qliserin
efirinin  ¢iximmdan  yliksokdir.  Yiiksok
miqdarda 06z-0zilino efirlosmo reaksiyasinin
getmasing sabab ola bilsin ki, benzil spirtinin
qliserina nisbaton 3:1 nisbotindo gotiiriilmasi
soboab olmusdur. Lakin, kompanentlor 1:1
nisbotindo  gotiiriilso  6z-6zlino  efirlosmo
doracasi asagi diismiis olacaqdir. y-Al2O3.qon
basqa gOtliriilon biitiin katalizatorlar tizorindo
qliserinin 100 % ¢evrilmasi miisahido
olunmusdur.

Ay ;

Al203

Monobenzilgliserin efiri

Saokil.2. Qliserinin benzyl spirit ilo 110°CG-da va 120 doqige miiddstindo reaksiyasindan alinan

mohsullarin ¢iximu.

Amberlist-35 vo seolit katalizatoru digor
katalizatorlara nisbaton on yiiksok naticolori
gostordilor. Bu katalizatorlarin istiraki ilo
gedon reaksiyalarda omals golon benzilgliserin
efirlorinin ¢ixim1 dibenzil efirinin ¢iximina
nisbaton yiiksokdir. Bu katalizatorlar arasinda
aparilan tocriibalor naticosindo molum oldu ki,
seolit katalizatoru monobenzilgliserin efirinin
alimmasi {igiin on yiiksok selektivlik gostorir.
Faktiki olaraq seolit katalizatoru iizerinds di-
vo tribenzilgliserin efirlorinin selektivliyi ¢cox
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asagidir.  Beloliklo, seolit  katalizatoru
monobenzilgliserin efirinin yiiksok ¢iximla,
di- va tribenzilgliserin efirlorinin asagi ¢iximla
alinmasi li¢iin an uygun katalizator sayila biler.

v-Al,O3 praktiki olarag bu reaksiyada
katalizator kimi geyri-aktivdir. Onun bu geyri-
aktivliyi asagi tursuluq dorocasi ilo izah oluna
bilor. Digor torofdon, Amberlist-35 vo HZSM-
5-seolit  katalizatorlarinin  benzilgliserin
efirlorinin alinmasinda on yiiksok aktivliklik
gbstormosi  onlarin  yiikksok tursuluglar ilo
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olagodar ola bilor. Bununla da, bu reaksiyada
katalizatorun tursulugunun on bdyiik rola
malik oimasi agkar olmus olur.

Bu katalizatorlar arasinda on
tocciitiblondirici  fakt K-10 montmorillonit
katalizatorunun yiiksok aktivliyi oldu. Bu

olmamasina rogmen yaxst c¢iximla benzil-
gliserin efirlori alindi. ©sas mohsul kimi iso
dibenzil efiri alinmig olur. Gorilinlir bu
noticalor katalizatorun timumi tursulugundan
¢ox onun mioyyon glico malik tursu
morkozlarinin qatiligi ilo miioyyan edilir.

katalizatorun  yiikksok  tursuluga  malik

Natico

Belilikloa, gliserinin benzil spirti ilo efirlosmosi heterogen turs katalizatorlarin istiraki ilo

aparilaragq, HZSM-5 vo Amberlist-35 katalizatorlar1  istirakinda  yiiksok  ¢iximla
monobenzilgliserin efirinin alinmasi agkar edilmisdir. Katalizator kimi K-10 montmorillonit
istifado olunan zaman dibenzil efiri, monobenzilqgliserin efirino nisbaton daha yiiksok ¢iximla
alinir. y-Al,O3 praktiki olarag bu reaksiyada geyri-aktivdir.
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ETHERIFICATION OF GLYCEROL WITH BENZYL ALCOHOL ON A
HETEROGENEOUS CATALYST
L. H.Aliyeva, S.S.Ismaylova, S.G.Amirov, L.R.Mammadova
Azerbaijan State University of Oil and Industry

The glycerol etherification with benzyl alcohol was carried out in the presence of heterogeneous
acid catalysts. In all cases, spontaneous esterification of benzyl alcohol is observed. When interacting
with B-zeolite and Amberlist-35 catalysts, benzylglycerol ether is obtained as the main product. When
montmorillonite K-10 and p-toluenesulfonic acid are used as catalysts, dibenzyl ether is obtained in
higher yield than benzylglycerol ether.

Key words: Key words: glycerol, benzyl alcohol, catalyst, mono-, di- and triphenylglycerol

ITEPUOUKALIUA I'NIMIEPUHA BEH3UJIOBBIM CIIUPTOM HA 'ETEPOI'EHHOM
KATAJIM3ATOPE
JI. X. AameBa, C.C. UcmaiinoBa, C.I'. AMupos, JI.P. MammanoBa

A3zepoaiixanckuii I'ocynapcrBennbiii YHuBepcuteT Hedru u IlpoMblilieHHOCTH

OrepuduKaInio riuiepruHa OEH3UIOBBIM CIUPTOM ITPOBOAMIIHN B IPUCYTCTBUU TE€TEPOTEHHBIX
KHCIIOTHBIX KaTanu3aTopoB. Bo Bcex ciywasx HaOMIOJaeTCsl CIOHTaHHAs dSTepudUKaus
OoensmwnoBoro crnupta. [Ipu B3ammopeicTBum ¢ katanuzaropamu [-mieonuta U Amberlist-35 B
KauecTBE OCHOBHOT'O TMPOJIYKTa Mojydaercs OeH3unrauuepuHoBbiii 3¢up. Korma B kauecTe
KaTajgu3aToOpoOB  HCMONB3yIOTCS  MOHTMOpWIUIOHMT K-10 u  m-Tomyoncynb(poKuCIoTa,
JTMOEH3WIOBBIN 3(up nomydaercs ¢ 00oyee BHICOKMM BBIXOJIOM, YeM O€H3UITIUIEPUHOBBINA 3Gup.

KiroueBble ciioBa: KitoueBbie ciioBa: MHiepuH, OEH3UIOBBINA CIUPT, KaTAIU3aTOP, MOHO-, IU-

U TPUOECH3WITIIULEPUHOBBIE 3(DUPHI,
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MODELLING OF DEHYDRATION PROCESS OF METHANOL
OVER CATALYST PARTICLES.
R.K. Babayev, N.S. Musayeva
Azerbaijan State Oil and Industry University
e-mail: nuray_musayeva 95@mail.ru
Summary: It can be shown that dimethyl ether (DME) is one of the most promising types of
diesel engine fuels. Dimethyl ether is photochemically active due to its high cetane rating (55-60) and is
dispersed in the atmosphere for several days. This also indicates that DME is a “environmentally friendly”

fuel.

When obtaining DME from catalytic dehydration of methanol, some of solid acids - y aluminum oxides,
alumosilicates, seolites, metal oxides, heteropolyacids are used as catalysts of methanol dehydration.
This work is devoted to the solutions of construction of catalyst particle model and evaluation of catalyst

efficiency factors.

Keywords: dimethyl ether, methanol, catalyst
particle, dehydration of methanol, quasi-homogeneous
model, modelling, Neumann boundary conditions,
Dirixle conditions, catalyst efficiency.

Introduction. Determination of the
kinetic model reflecting the major nuances of
the catalytic reaction is of great importance as
it helps to address a number of important
problems related to theoretical studies of the
heterogeneous-catalytic  process and its
industrial realization. The choice of these
catalysts is related to the study of the nature of
their catalytic effect, the identification of the
phased mechanism of chemical conversion and
the prediction of the results of the process in
the industrial reactor. At the same time,
theoretical models reflecting the main features
of the catalytic reaction mechanism and
explaining the effect of its independent
variables on the process yield parameters are
given a great advantage [1].

Creation of a heterogeneous catalytic
reaction mechanism involves the identification
of individual stages and stages of the reaction,
the determination of intermediate compounds,
the characterization of the active surface of the
dr

4 (rz/lef Z—:) = rZAHvr(”)(f, T, E)

dar

Boundary conditions:
Lilg=0, =123
dar

r=0
ar| _
ar 100

Neyman’s boundary conditions:
“ilo=0, =123

r=0

= (r*Dey, ‘Z—Cr) =r2R,(C,T,k), i=1,2,3

catalyst, and the nature of adsorption of
reagents on it. In this case, all the theoretical
and experimental information collected about
the reaction is combined [2-3].

The purpose of the work. The key
issues that need to be addressed during the
modeling process of dehydration of methanol
over the catalyst particle are: evaluation of the
effect of heat and mass transfer on the rate of
chemical reaction, estimation of the quantities
of inter-phase flows, determination of
efficiency factors of catalyst particle activity
for reagents [4-5].

The model of catalyst particle. The
dehydration reaction of methanol over the
catalyst particle is going at the same time as the
heat and mass exchange processes as a result
of thermal conductivity and diffusion events of
individual components of the reaction mixture.

The following quasi-homogeneous
model was selected for the mathematical
description of going processes at the catalyst:

1)
)

Ci(R)=Cisurface), 1=1,...,3
T(R):T(surface)

'Di% rR = ki(Ci-Cifiow)), 1=1,2,3
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aT
- 10= =0

Here: r, R is the coordinate of the radius
of the given particle and the radius of the
particle accordingly;
Def,i — is the effective coefficient of diffusion
of "i" component in the particle;
det — Is the effective coefficient of thermal
conductivity of a particle;
Ci, i1=1,..,3 — the concentration of the i-
component in the particle (i = 1 - methanol, i =
2 - dimethyl ether, i = 3 - water);
C — is a vector of concentration of the reagents
in the particle;
T — is the temperature of the catalyst granule;
r®(C,T, k) — the reaction rate (speed) on the
first route;
AH,, —thermal effect of dehydration reaction of
methanol;
Cisurface), Cigrlow), 1= 1,2,3 — respectively, the
concentration of i component on the surface of
the catalyst and at the nucleus of the reagent
flow corresponding to the particles of i
component;
ki, i=1,2,3 — heating coefficient of the i
component from the surface of the catalyst to
the nucleus of the flow of reagents.
a — coefficient of heating.

We analyzed catalyst particles of
different symmetry, namely cylindrical (z=1)
and spherical (z=2), including catalyst
granules whose radials range from R = 0,1 to
R=5cm.

To simplify the solution of (1) - (2)
equations, diffusion stoichiometry equations
(1) - (2) have been developed to enable the
equation of a second order differential

T =390° K, Cy(flow) =

dar
-A — | R = o T-T(flow))

equation for the three algebraic equations for
the key point and the dependent variables:
they have the following look:

Ca(r)=Ca(R) - z—; (C1(R)-C1(r))
Cs(r)=Cs(R) - D—f L (C1(R)-Ca(r)
T(N=T(R) - (C1(R)-Ca(n))

The calculatlon of pextarnal gng pinternalyf
the internal and external factors of the
efficiency of methanol particle performance
was performed with the following formulas:

extarnal — 3f: r2Ri(C.T K)dr
M R3~Rl~(f(surface),T(surface),l?) !

internal — 3f0RT2Ri(6'T'%)dr
Ni R3-Ri(5(ﬂow),T(ﬂow),%)

Calculations of the profiles and
temperature of the reagents of the reaction
medium were performed as follows: The
equation of the particle model for methanol
was converted into a system of two differential
equations of the first order. Dependent
variables and their temperatures were
described as a function of the methanol
concenrtation of the invariants' equations.

In the first boundary, it is evaluated the

and C1(R) and carried out integrating of
the equation of the model from right to left. In
the left border, <o is designated “iris

AHvDef 1

ac
a |7

changed on the rlght border, and |o ofthose

on the left frontier is recorded It was
determined that the only stationary situation in
the given system was implemented.
Part of the results of the calculations is shown
in Table 1.

Table 1.

23,56 mol / | Numerical estimates of the internal and external factors of the

efficiency of the catalyst component for Dirixle and Neumann conditions.

Dirixle conditions

Neumann conditions

The equivalent . The equivalent . )
radit?s of the ng*tere! numerical radiuqs of the ni**erme numerical
particle, mm values particle, mm values

0,55 0,87 0,55 0,85
1,05 0,86 1,05 0,84
1,55 0,84 1,55 0,82
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Estimates of n¢*t@mal and pinternal efficiency
factors were confirmed by the results of
laboratory experiments.

However, during the process analysis
on the catalyst particle, it was found that both
external and internal efficiency factors are
highly dependent on conditions of the
dehydration reaction. Therefore, it is difficult
to derive the functional dependence of

The model of the catalyst particle:

efficiency factors from thermodynamic
variables. Thus, when calculating of the
operating mode of the reactor at each
checkpoint, the model was calculated over
pextarnal gnd pinternal  The solution of the
equation of the particle model was carried out
by the orthogonal collocation method. Its
essence is as follows.

9%¢C; _ (@) (9%¢; | 2 aC; — .
87 = D (67‘2 + ; 8_) + R(C T), 1=1,2,3 (3)
2 0T
(ecd + (1 —e)C)) 2 = (ﬁ +2 —) YP_ AH (C,T)  (4)
Border conditions:
r=0 a—_o i=1,2,3, g—fzo

r=R Ci (R) C
First conditions:
T=0

i=123, T(R)=T°

Ci (0,r) = gi (r)

T(O,r)=T(r)

The solution is as follows:

cr )=V, d;(Or??,  k=1,..,N

The equation (5) will be so in the matrix form:

C, (n)=Qd

here, C, (r,t) = (C(ru),...

(6= ) =c b ={(G+2 5

C(rns1,)T 5 d= (da, ..., der)T
)rZ"‘Z} = D and let's define matrices A and B.

Then (3) equation will be written in the form of differential equations:
dcCp
LD = 3N+ By Cu(k) + R(Cn, T (1))

In the same way, (4) equation will also change and will be as follows:

dTn
D = yN+1 B T (k) + XP_,

AH,7 (C,T))

Z Ans1xCn(k) = (@ = Ansin+1) Ca(N + 1) — aCriom) ()

k=1
Border conditions:

DI dCl |

- k(Ci-Ci(ﬂOW)),

i=1,...n

Lary _T(flow)
xdr|R a(T-T(flow)

The results of the process modeling on the
particle. In the particle catalyst the
tempreature of the process and the
concentrations of reagents depend on the
temperature of the reaction zone, the radius of
the particle catalyst and the concentrations of

the washing components that are washing the
particles. These dependences has been shown
in the following Tables 2-4.

Thermal conductivity of granules: A = 0,179
Vt/ m°,K

Table 2.

Radius of the particle Rz=0,025 dm, Triow=421°K, The concentration of methanol in the flow
C1=0,0347 mol/l.
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Concentration in the particle

The given Temperature in
radius, r Ci Co Cs the particle, °K
0,000 0,0270 0,0109 0,0132 421,059
0,025 0,0270 0,0109 0,0132 421,117
0,129 0,0270 0,0109 0,0132 421,116
0,297 0,0271 0,0108 0,0132 421,113
0,500 0,0275 0,0105 0,0130 421,079
0,703 0,0391 0,0103 0,0125 420,995
0,870 0,0439 0,0091 0,0113 420,829
0,970 0,0458 0,0071 0,0102 420,659
1,000 0,0468 0,0066 0,0099 420,609

The given

Concentration in the particle

Temperature in

radius, r C1 C, Cs the particle, °K
1
0,000 0,0270 0,0109 0,0132 421,059
0,025 0,0270 0,0109 0,0132 421,117
0,129 0,0270 0,0109 0,0132 421,117
0,297 0,0271 0,0108 0,0132 421,115
0,500 0,0273 0,0107 0,0131 421,101
0,703 0,0292 0,0096 0,0128 421,050
0,870 0,0307 0,0085 0,0122 420,956
0,975 0,0323 0,0074 0,0116 420,869
1,000 0,0327 0,0071 0,0114 420,839

Concentration in the particle

The given Temperature in
radius, r Ci Co Cs the particle, °K
0,000 0,0270 0,0109 0,0132 421,059
0,025 0,0270 0,0109 0,0132 421,117
0,129 0,0270 0,0109 0,0132 421,117
0,297 0,0271 0,0108 0,0132 421,115
0,500 0,0273 0,0107 0,0131 421,101
0,703 0,0292 0,0096 0,0128 421,050
0,870 0,0307 0,0085 0,0122 420,956
0,975 0,0323 0,0074 0,0116 420,869
1,000 0,0327 0,0071 0,0114 420,839

CONCLUSION
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Table 3.

Radius of the particle Rz=0,015 dm, Trow=421°K, The concentration of methanol in the flow
C1=0,0306 mol/I.

Table 4.

Radius of the particle Rz=0,01 dm, Trow=421°K, The concentration of methanol in the flow
C1=0,0289 mol/Il

Mechanisms and their kinetic models of methanol dehydration reaction in liquid and gas
phases have been proposed. A qualitative analysis of static and dynamic behavior of given sequential
experimental data of kinetic models was performed. It has been shown that different kinetic models
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are compatible with the experimental results for the dehydrated and gaseous phase of the dehydration
reaction. Catalyst seed efficiency factors were calculated by reagent concentrated profiles.

Catalyst particle models have been constructed to conduct the gas phase and liquid phase of
the process. Efficiency factors of catalyst particle activity were evaluated. They have been shown to
be compatible with those who are experimentally assigned.
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KATALIZATOR HiSSOCiYi UZORIND® METANOLUN DEHIDRATASIYA
PROSESININ MODELLOSDIRILMOSI.
R.K. Babayev, N.S. Musayeva
Azarbaycan Dovlat Neft va Sanaye Universitetinin

Dizel motor yanacaqglarinin on perspektivli tiplorindon biri gisminds dimetil efirini (DME)
gostormoak olar. Dimetil efiri yiiksok setan adadine (55-60) malik olduguna gora fotokimyavi cohotdon
aktivdir vo bir ne¢o sutka orzindo atmosferdos pargalanir. Bu da DME-nin “straf miihito dost” bir
yanacaq olmasini gostarir.

Metanolun katalitik dehidratasiyasindan DME-nin alinmasi zamani metanolun dehidratasiya
katalizatoru gisminds bark tursulardan — y aliiminium oksid, aliimosilikatlar, seolitlor, metallarin
oksidlori, heteropolitursulardan istifado olunur.

Bu is katalizator hissociyinin modelinin qurulmasi vo katalizatorun effektivlik faktorlariin
giymatlandirilmasi masalasinin hallina hasr olunub.

MOAEJNPOBAHUE MMPOIECCA JETUAPATAIIUU METAHOJIA HA 3EPHE
KATAJIN3ATOPA.
P.K.bab6aes, H.C.MycaeBa
AzepOanpxanckuii I'ocynapcreennniii Yausepcurer Hedpru u Ilpombiniennoctu

B kadecTBe 0IHOTO W3 IMEPCIICKTUBHBIX THUIIOB TN3EILHBIX MOTOPHBIX TOIUIUB CIIEAYET yKa3aTh Ha
JIMD. IMD obnanas BHICOKUM II€TAHOBBIM YHMCIIOM, paBHbIM 55-60, OTOXUMUYECKH aKTUBEH U
pasznaraercst B atMocepe B TCUCHHE HECKOIBKUX CYTOK.

B kadecTBe KaTanmM3aTopoB JeTUAPATAIMNA METaHOJA IPUMEHSIOTCS TBEPble KUCIOTH — YOKCH/]I
QTFOMHHWS, TIEOJIUTHI, ATFOMOCHIIMKATBI, OKCHJIBI METAJUIOB, TETEPO TOTUKHACIOTHI.

Jannast pa®oTa TOCBSIIEHA CO3/IaHUI0 MOJIENHM 3€pHA KaTalu3aropa M OIEHKE (DaKTOpPOB €ro
3¢ PeKTUBHOCTH.
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UDK 665.622.4
NEFTIN DORIN SUSUZLASDIRILMASI VO DUZSUZLASDIRILMASI MOQSODILO
YENI NANOTORKIBLI KOMPOZISiYANIN ALINMASI
N.N. Xalilov
SOCAR “Neftqazelmitodgigatlayiha” institutu

Nanohiossacik alava etmakla neftin dorin susuzlagdiriimasi va duzsuzlagdiriimas: maqsadila sathi faal
maddalor va dizvi holledicilor asasinda yeni nanotorkibli kompozisiva hazirlanmigdir. Nanotarkibli
kompozisiyanin xassalarinin tadqiqi gostormisdir ki, nanohissaCik alava edilmis kompozisiya neft emulsiyasini
daha darin susuzlasdirir va duzsuzlasdirir.Neft emulsiyasini nanotarkibli kompozisiya ilo emal etdikdan sonra
ayrilan su analiz olunmugdur. Su analizinin naticalari géstormisdir ki, emaldan sonra onun yumsaqligi xeyli

artir va sonrak istifada ii¢iin ekoloji tamiz olur.
Acar __sozlor: emulsiya, kompozisiya,
nanotorkib, ekologiya, emal, suzuzlasdiriima,

duzsuzlasdiriima

Neftin  emali zamam1  yaranan aparilir. Bu zaman suyun ayrilmasi prosesi ilo
miirokkablogmalarin halli problemi hal-hazirk: eyni vaxtda neftin qazdan separasiyasi, xlorid
dovrde on aktual mosoalolordon biridir. Neft duzlarindan (duzsuzlasma) vo mexaniki
sonayesindo uzun illor aparilmig todgiqatlar garisiglardan  tomizlonmosi  ilo  hoyata
gostormigdir ki, modonlordo neftin  darin kegirilir[ 1-6].
susuzlasmast vo neft emali zavodlarinda Miiasir neft sonayesinds neftin kimyavi
sonrakt dorin duzsuzlagmasi probleminin metodlarla  susuzlasmast  daha  genis
effektiv holli neftin hazirlanmasimin yeni yayllmigdir. Bu cilir metodlarin asasini neftds
sxeminin islonib hazirlanmasi vo totbiqi emulsiyalarinin kimyovi reagentlorin komayi
osasinda ola bilar. ilo ayrilmasi togkil edir. Neftin kimyavi

Hal-hazirda ¢oxlu sayda texnoloji tisul susuzlagmasinin  effektivliyi totbig olunan
Vo texniki qurgular malumdur ki, onlar da reagentin noviindon Xeyli dorocads asilidir.
emulsiyanin miayyan tasirlorin kémayi ilo tam Effektiv reagentin se¢cimi 6z novbasindo
pargalanmasina imkan verirlor. Bununla parcalanmaya moruz galan su-neft
borabor on effektli deemulqatorlar, sintez emulsiyasinin noviindon Vo susuzlagmaya
olunmus sothi foal maddslor (SFM) hesab moruz galan neftin digor xiisusiyyatlorindon
olunurlar. Deemulqatorlar  dispers faza asilidir. Reagentlorin-deemulqatorlarin
hissaciklorinin sathindon tobii emulqatorlari se¢ilmasi  hor bir konkret halda xiisusi
sixigdirtb ¢ixarmaq ve “bronu” parcalamaq laboratoriya vo sonaye todgiqatlar1 asasinda
gabiliyystino malikdirlor. Lakin onlar hoar aparilir. Neftin susuzlasmasinin digor kombina
hansi tip emulsiyan1 yenidon stabillogdirmok edilmis metodlar1 kimi kimyavi susuzlagmanin
gabiliyyatino malik deyillor. Bels ki, onlarin da vacib elementi emal olunan su-neft
molekullari struktur-mexaniki xassaloro malik emulsiyasinin qravitasiya durulagdirilmasidir.
olmurlar. Tobii emulqatorlarin vo “bronun” Deemulgatordan istifado etdikdo
sixigdirilib ¢ixarilmasi bir ne¢a morhals ilo susuzlasmanin  bozi  sistemlorinds  neftin
gedir. Deemulqator molekullart daha ¢ox homginin qizdirilmas1 da tatbig olunur.
yiksok sothi foalliga malik olduglarindan Deemulqgatorlardan istifado prosesinin
ovvolco emulqatorlarin  molekullarinda  vo mahiyyati  parcalanmaya moruz  galan
“bronlarda” adsorbsiya olunurlar, sonra iso emulsiyaya reagentin olava edilmasi, onunla
dispers miihitlo onlarin islanmasini kaskin qarisdirilmasi va sonradan iss durulasma yolu
artinrflar ~ vo  onlar  tadricon  miihito ilo suyun neftdon ayrilmasi figiin soraitin
sixigdirtlirlar.  Sorbast olunmus yerlor isa yaradilmasindan ibarotdir. Emulsiyanin hom
homin anda deemulqator molekullar1 ila fasilali, hom ds fasilosiz pargalanmasini totbiq
dolurlar. Neftin deemulsasiyasi-neft etmok miimkiindiir, lakin fasilasiz prosesloro
emulsiyalarinin neft vo suya ayrilmasi Vo daha ¢ox iistlinliik verilir. Deemulgatorun sorfi
laylanmas1 olub, neftin naqls hazirlanmasinda torkibinds 0,2 %-don az su olan amtas neftinin
vo neft emali zavodlarinda hoyata kegirilir. alinmasi ilo miioyyan olunur, neft yiiksok
Deemulsasiya neftin hazirlanmasi qurgusunda sulasmaya malik oldugda diinya bazarinda
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onun giymati diisiir, suyun neftdo miqdari 1 %
oldugda iso geyri-kondision hesab olunur.
Deemulgatorlarin ~ qiymati  ¢ox  yiiksok
oldugundan effektivliyin artirilmasi hesabina
onun sorfinin azaldilmast problemi ¢ox
mithiimdiir. Bu problemin hollina iki disulla
nail olmaq miimkiindiir [7]. Birinci, kimyavi-
texnoloji bu tisulun mahiyysti deemulsasiya
xassali yeni reagentlorin sintez metodlarinin
islonib hazirlanmasidir.

Az mosroflo  neftin darin
susuzlasmasina kompozisiya soklinda
deemulgatorlardan istifads etmokls nail olmaq
olar. Kompozisiyalar bir nego Kimyovi
maddoadan hazirlanir vo bu maddalar sinergetik
effekt  yaratmalidirlar.  Deemulqatorlarin
effektivliyinin artirtlmasinin ikinci tisulu mohz
sinergetik effektli kompozisiya
deemulgatorlarinin islonib hazirlanmasidir.
Metodlarin  segilmoasi neft-su fazalar arasi
sorhaddon tobii emulqatorlarin  adsorbsion
sixigdirilmasi sortilo deemulqatorlarin klassik
tosir mexanizming osaslanir. Bu zaman oasas
sort deemulgator molekullarinin emulgatorla
miiqayisoda daha yiiksok sothi-foalliga malik
olmasidir. Oz aralarinda sinergetik effekt
yaradan bir ne¢o kimyovi birlosmadon ibarot
kompozision torkibin islonib hazirlanmasi yolu
ilo deemulqatorlarin effektivliyinin artirilmasi
molumdur. Lakin hazirki dovra godor bu iisul
deemulqgatorlarin  qarisigmin  sirf  empirik
se¢imi ilo realizo olunur vo yalniz emulsiyanin
pargalanma siiratino asason qeydiyyat aparilir.

Hal-hazirda  geyri-ionogen tipli
deemulqatorlar daha genis totbiq olunurlar.
Onlar avvallor genis totbiq olunan ion-aktiv
deemulqatorlar1 demok olar ki, tamamilo
sixigdiriblar. Qeyri-ionogen SFM su miihitinda
ionlaria parcalanmadigindan neftin
hazirlanma keyfiyystino boyiik tosir gostorir.
Buna goro do neftin emali zamani neftin
susuzlasdirilmast  vo  duzsuzlasdirilmasi
proseslorindo  bu ciir deemulqatorlardan
istifado xiisusi yer tutur.

Miioyyon olunmusdur ki, su-neft
emulsiyas1 deemulqatorlarinin effektivliyinin
yiiksaldilmasina onlarin tarkibina
nanohissaciklorin slave olunmasi yolu ilo nail
olmag olar.  Su-neft  emulsiyalarinin
ayrilmasini siiratlondirmok vo darinlosdirmok
liclin toklif olunan iisula [8,9] osason
molekullart nanometr tortibli Olgiilori olan

daha
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nanohissaciklor olava edilmis
demulgatorlardan istifado olunur.
Nanohissacik torkibli deemulqatorlar1 su-neft
emulsiyasina daxil etdikdo neftdo
deemulgatorun kalloid hissaciklor toplusu
daxil olan faza kritik nanoemulsiyalar amola
golirlor. Deemulgatorun kalloid hissaciklor
toplusunun  diametri  60-70 nm  olur.
Mohlullarinda kritik nanoemulsiya
vaziyyatindos olma qabiliyystino  malik
nanodeemulqatorlarin ~ unikalligt  bu ciir
reagentlordo olavo olaraq yiiksok effektli
deemulsasiya mexanizminin smala goalmasi ilo
olagodardir [10].

Nanotexnologiyanin neft-gaz
sonayesina son zamanlarda daxil olmasina
baxmayaraq onun bir ¢ox totbiq edilmis
saholari ananavi texnoloji proseslorin ayrilmaz
torkib hissalori kimi goriiniir vo yeni nano
torkibli kompozisiyalarin (NTK) islonmasins
Vo totbiqina zorurst yaradir. Yoni neft-qaz
sonayesinds nanotexnologiyalarin totbiginin
daha ¢ox molum sahasi proqramlasdiriimig
xassalara malik nano tarkibli kompozisiyalarin

yaradilmasidir [11].
Hazirki  dovrdo  “nano  torkibli
kompozisiya”  termini  osas  etibarilo

suspenziyalarin (bark dispers fazali kolloid
sistemlor) tosviri tigtin istifads edilir. Lakin bu
anlayigin genislonmosi tomayiilii miisahido
olunmaga baglayib, belo ki, nano torkibli
kompozisiyalarda dispers faza istonilon
monsali nanohissaciklor ola bilarlor [12].Bu
sobabdon do daha effekli nano terkibli
kompozisiyalarin hazirlanmasi, reoloji
miirokkob  neftlorin  susuzlasdirilmas1  vo
duzsuzlasdirilmas1 texnologiyalarinda yeni
tisullarin islonib hazirlanmasi vo todqiqgi aktual
mosalalordon biridir. Bu ciir masalalarin hall
olunmasi sonraki nogl vo emal {ligiin qoyulan
tolobloro  miivafiq = hazirlanan  neftin
keyfiyyatinin artirilmasina imkan vera bilor
[13].Bels ki, daha gox neftds hall olan NTK —
a ustlinliik verilir.

Yuxarida geyd edilanlori nozoars alaraq
yeni nano torkibli kompozisiya islonib
hazirlanmigdir.  Toklif olunan yeni NKT
asagida gostarilon taloblori 6dayir:

- neftlo asan qarisir, su ilo az daracads
yuyulur va girkab sularini girklandirmirlor;

- sorfi neftin susuzlasmasindan praktiki
olaraq asil1 deyil;
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-neftdo galaraq davamli emulsiyalarin - maksimal deemulsasiya aktivliyina
omolo galmasinin vo onlarin “qocalmasinin” malik olmagla, geyri-toksik, ucuz, asan
qarsisini alirlar; aliandir;

-metallarin korroziya inhibitoru -bakterisid aktivliyino malik deyil,
xassalorino malikdirlar; metallar1 korroziyaya ugratmur.

-agag1 temperaturlarda asan miitoharrik NTK-nin fiziki-kimyavi  gostaricilori
mayelordir vo dozalamaq tigiin alveriglidirlar. cadval 1 verilmigdir.

Codval 1
NTK-nin fiziki-kKimyavi gostaricilori

Gostaricilor Norma
1. Agreqat voziyyati Soffaf maye
2 Kinematik 6zliiliiyii, mm?/s, 20 °C 20,545
3 Dinamik 6zliliyii, mPa s, 20 °C 18.993
4 Sixhigi, q/sm*20 °C 0,9245
5 Hidrogen gostaricisi,pH 10,4
6 Donma temperaturu, °C <-15

Toklif olunan yeni NKT -—nin 83-0 (mexaniki qarisiglarin toayini metodu)

laboratoriya sinaqlar1 H.Oliyev adina Baki1 neft
Emali Zavodundan (BNEZ) gotirilmis neft
niimunolori ilo aparilmigdir.Neftin sixligi 20
°C-do 0,86 g/sm?, neftdoki qaliq suyun miqdar1
0,02 %, xlorid duzlarinin miqdar1 29,23 mq/1-
dir.

Neft niimunslorinds suyun  miqdari
I'OCT 2477-65 (Din-Stark metodu), xlorid
duzlarinin miqdart TOCT 21534-76 (xlorid
duzlarinin ~ miqdarmin  toyini  metodu),
mexaniki qarisiqlarin miqdari iso TOCT 6370-

miivafiq toyin edilmisdir. Neft emulsiyasin
hazirlamaq ti¢lin H.Oliyev adina BNEZ neftino
hocminin 10 %-i miqdarinda sirin su verilir vo
70 °C temperaturda intensiv qarisdirtlir.
Hazirlanmis neft emulsiyasina 45 g/t
(H.Oliyev adina BNEZ-do nefto verilon doza
gadar) sarflo NTK olava edilorak 4 saat arzinda
70 °C-do deemulsasiyaya moruz qalir. Proses
bitdikdon sonra neft 20 °C-dok soyudularaq
duzlarmm miqdar1 toyin edilir. Todqiqatlarin
naticalari cadval 2-ds verilmisdir.

Codval 2

NTK-nin laboratoriya todqiqatlarinin naticalori

Ne Deemulqatorun ad1 Reagentin Xlorid Qaliq
miqdari, duzlarinin suyun
g/t miqdari, mg/I miqdari
1 Reagentsiz - 24.2 0,18
2 NTK 45 3,06 0,03

Goriindiiyii kimi kompozisiyanin torkibindoki nanohissaciklor ionlagsmayan sothi-foal maddo
ilo sinergetik effekt yaradir va bunun da noaticasinds yeni NKT yiiksok somara gostarir.
NOTICOLOR
1. Neftin emali zamani neftin dorin susuzlasdirilmasi, duzsuzlagdirilmasi1 omoliyyatlarini
aparmaq Uglin  sothi-foal maddalor, holledicilor vo nano hissaciklordon ibarst nanotorkibli
kompozisiya islonib hazirlanmisdir.

2. Neft emali zavodlarinda neftin dorin susuzlasdirilmasi vo duzsuzlasdirilmasi tiglin islonmis
yeni nanotarkibli kompozisiya 45 mq/l sarflo duzlarin migdarint minimal hadds godar azaltmigdir.
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PA3BPABOTKA HOBOM HAHO COJI[EP)KA[[[EPI KOMITO3UIIUHA C IIEJIBIO
OBE3BOKUBAHUSA U OBE3COJIMBAHUS HE®THU
H.H.XaaujaoB
HUIINHedTeras SOCAR

Pa3paGoTanbl HOBBI COCTAaB HAHOYACTHUIHI COJEpXKAIIed KOMIIO3UIIUU Ha OCHOBE
MMOBCPXHOCTHO-aKTUBHBIX BCIIICCTB u OpraHU4YCCKUX paCTBopHTeHeﬁ, 11 l"J'Iy60KOF0
00€e3BOXKUBaHUS U 00€3CoInuBaHus HEPTH.

HSY‘IGHI/IG CBOIICTBa KOMIIO3UMIIUHN C HaHO‘{aCTI/IHeﬁ IIOKa3ajo, 4TO 00€3BOXKHMBAHUE U
o0e3coMBaHKe AIMYJIbCUU IPOUCXOAUT 00Je 3PPEKTUBHOM.

PGSYJ'IBTaTBI dHaJIn3a BOABI IIOKA3bIBAKOT, YTO IIOCJIC nepepa60TKH MATKOCTH BOJBI
SHAYUTCJIBHO YBCIIMYUBACTCA H CTAHOBUTCA 0oJiee DKOJIOTHUECKH YUCTOU IJid TOCIIEAYIOUICTO
HUCITOJIBb30BaHUA.

KiiloueBble €j10Ba: SMYJIbCHUsS, KOMITO3HUIUS, HAHOCOCTaB, TepepadoTKa, 00€3BOKUBAHNUE,
o0e3coIMBaHHE.

DEVELOPMENT OF A NEW NANO-CONTAINING COMPOSITION IN ORDER TO
DEHYDRATE AND DESALT OF OIL
N.N.Khalilov
OilGasScientificResearchProject Institute, SOCAR

For deep dehydration and desalting of oil with the addition of nanoparticles a new structure
of a nano-containing composition based on surfactants and organic solvents was developed.

The study of the properties of the nano-containing composition showed that the nanoparticle
added to the composition more dehydrates and desalts the oil emulsion. After processing of oil
emulsion by nano-containing composition, the analysis of the extracted water was performed.

The results of water analysis show that after processing, the softness of the water increases
significantly and becomes more ecologically harmless for subsequent use.
Key words: emulsion, composition, nanostructure, processing, dehydration, desalting.
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VJIK 661.725.4
IKiLi BUTIL SPIRTININ METILETILKETONA QAZFAZALI CEVRILMOSI UCUN
KATALIZATORUN SECILMOSI
N.T.9liyeva, S.H.Nurahmadova
Azarbaycan Dovlat Neft vo Sanaye Universitetinin

Moveud isdo ikili butil spirtinin metiletilketona ¢evrilmasi todqiq edilmisdir. Malum sonaye
katalizatorlart i¢arisinda NiCr,Os/C katalizatoru nishaton daha yiiksak aktiviik niimayis etdirmigdir. Prosesin
aparilmasimn optimal saraiti miiayyan edilmisdir.

Acar_sozlar: metiletilketon, ikili butil spirti,
dehidrogenlosma, NiCr.O3/C katalizatoru

Metiletilketon (MEK) kimya, lak-boya, S.Z.Roginskinin nozariyyasinin
aczagiliq sonayesinds istifado olunan miithiim tosovviirlorino  asason [3], Katalizatorun
mohsullardan biri hesab edilir. secilmasi iki yolla hayata kegirilir:

Olkomizdo neft emali sonayesinin I. Molum Kkatalizatorlarin igarisindoan
inkisafi ilo olagodar olaraq (MEK yanacaqlarin secmo;

Vo yaglarin parafinsizlogdirilmasinin on yaxsi A. malum reaksiyalar {igiin;
agentlarindan biri hesab edilir) metiletilketona B. analoji molum reaksiyalar {igiin;
olan talobat siirotlo artir. C. yeni reaksiyalar ti¢iin.

Hal-hazirda metiletilketonun nisbaton II. Yeni katalizatorlarin se¢ilmasi;
daha genis yayillmis istehsal iisulu giimiis A. yaxst molum reaksiyalar {i¢iin;
katalizatoru tizorindo ikili butil spirtinin B. analoji yaxs1 malum olan reaksiyalar
katalitik ¢evrilmasine [1] vo ya buten — ticiin;
butanol —  metiletilketon  ikimarhalali C. yaxst molum olam reaksiyalar
¢evrilmasino  osaslanir.  Birinci  marhalo icarisinds analoqu olmayan yeni tip reaksiyalar
butenlorin sulfat tursusu ilo hidratlasmasina, tciin.
ikinci morholo iso ikili butil spirtinin PdCl> Torofimizdon 1 yol secilmisdir: ikili
katalizatoru tizorindo katalitik oksidlosmasina butil  spirtinin  metiletilketona ¢evrilmoasi
osaslanir [2]. reaksiyast  liglin  sonaye  katalizatorlari

Dovrii odobiyyatin analizi gostorir Ki, icorisindon aktiv katalitik sistemlorin axtaris.
metiletilketonun yiiksok ¢iximi daha yiiksok Yuxarida geyd edilanlari nozoars alaraq,
temperaturlarda 400-500°C oldo olunur. Bu torofimizdon bir sira sonaye katalizatorlart
dsullar bir sira catismamazliqlara malikdir: todqiq edilmisdir.
prosesin  yiiksok  temperatur  soviyyasi, FeoOs sonayedo  dehidrogenlogsma
reaksiyanin iki morhalodo bas vermasi, katalizatoru kimi, AINiMo-O hidrotomizloma
homginin  bahali  katalizatordan istifado prosesi ii¢iin, CaNiP-O hava oksigeninin
olunmasi. istirak1 ilo dehidrogenlosmo prosesi {igiin,

Lakin digor mévcud tisullara nisbaton NiCr20s/C hidrogenlogma prosesinin
onlarin daha olverisli sintez tisulunun islanib katalizatoru kimi [4] istifado olunur, Ni-seolit
hazirlanmasi talab olunur. hidrogenoliz katalizatoru hesab edilir.

Bu néqteyi-nazardon ikili butil spirtinin Secilmis sonaye katalizatorlar1
metiletilketona birmarhalali qazfazali tizorinda ikili butil spirtinin metiletilketona
dehidrogenlosmasi nishaton daha perspektivli dehidrogenlosmasi aparilmigsdir. Bozi Sonaye
hesab edilir. katalizatorlar1  iizerinde  metiletilketonun

alinmast ilo ikili butil spirtinin ¢evrilmasinin
naticalori codval 1-do gostorilmigdir.
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Cadval 1
Sonaye katalizatorlar tizorinds ikili butil spirtinin MEK-a dehidrogenlosmasi.
W = 1,8 saat™*
Katalizator | Temperatur, °C | MEK, % | Konversiya, % | Segicilik, %
Ag 400 - 550 89 98 90
Fe2O3 550 61 79 77
AINiMo-O 425 12 71 16,8
CaNiP-O 420 35,2 75 46,2
Ni-Cr.03/C 150 55 65 85
Ni-seolit 475 10,5 76 13,7

Tocriibi dalillordon goriiniir ki, Ag katalizatoru
tizorindo MEK-in ¢iximi1 89% taskil edir, lakin
temperatur  yiiksokdir  400-550°C, Fe20s
katalizatoru istiraki ilo 550°C temperaturda
MEK-in ¢ixim1 61% toskil edir, digar halda
CaNiP istiraki ilo MEK-in ¢iximi1 yiiksokdir,
prosesin temperaturu hamginin yiiksokdir —
450°C. Digor iki Kkatalizator ikili butil
spirtindon MEK-in alinmasi tglin sanayeds
heg bir praktiki shamiyyato malik deyil.

%
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90

Belaliklo, nozordon kegirilon sonaye
katalizatorlar1 icoarisindo nisbaton effektivli
katalizator Ni-Cr.0s/C hesab edilir.

Moveud katalizator tizarinde MEK-in
ciximi 150°C temperaturda vo 85% seg¢iciliklo
55% toskil edir.

Beloliklo, sonaye Ni-Cr.03/C
katalizatoru iizorinde MEK-in alinmasi
perspektiv praktiki shamiyysto malikdir.
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Sokil 1. Katalizatorun aktivliyinin temperaturdan asililig1

Spirtin verilmasinin 1,8 saat™ hocmi siiratinda
katalizatorun aktivliyini dyronsrok miigsahids
etmok olar ki, temperaturun yiiksalmasi ilo
MEK-in ¢iximi1 150°C-do maksimumdan kegir
Vo MEK-o goro segicilik disiir vo eyni
zamanda miirokkob efirin amala galmasi bas
verir ki, bunu da neft-kimya sonayesinds
antidetonator kimi istifads etmak olar.

Ikili butil spirtinin metiletilketona
dehidrogenlosmasi prosesina oksigenin tasiri
150°C temperaturda oksigenin xammala (0,10-
0,20):50 mol nisbatinds tadqiq edilmisdir.
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Oksigenin istirak ilo metiletilketonun
¢iximima oksigenin tosiri {izro todqigatlar
zamandan asili olaraq yuxarida qeyd olunan

temperaturda aparilmigdir. Tadqiqatin
naticalori sokil 2-do gostorilmisdir. Sokildan
goriiniir ki, metiletilketonun  ¢iximinin

zamandan asililig1 ekstremal xarakter dasiyir.
Reaksiya zonasina oksigenin verilmosi zamant
40 dog orzinds metiletilketonun ¢iximi 40%-
don azalmaga baslayir vo sonra 120 doq
miiddatinds 19% toskil edir.
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Sakil 2. Havanin oksigeninin metiletilketonun ¢iximina tasiri
Metiletilketonun ¢iximinin belo azalmasi onunla slagodardir ki, oksigen istiraki ilo nikel oksidlogmis
formada (NiO) galir va be laliklo, metiletilketonun ¢iximi segiciliyi azalir.
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Sokil 3. Su buxarinin gatiliginin reaksiya mohsullarinin ¢iximina tasiri:
1 — metiletilketon; 2- dibutil efiri; 3 — konversiya; 4 — segicilik; 5 — butenlor
T =150°C

Elektrikkegiriciliyin 6yronilmasi tizra naticalor
gOstormisdir ki, hidrogen axininda
katalizatorun tarkibinde movcud olan oksidlor
asag1 oksidloro vo metala godor gismon
reduksiya olunur, yoni NiO — Ni.

Su buxariin spirtin konversiyasina vo
alinmis mohsullarin torkibino tosiri tadqiq
edilmisdir. Proses 600 saat hocmi siirotdo,
suyun  2-don  10%-o godor  miixtalif
qatiliglarinda apartlmisdir. Tadqiqatin
naticalari sokil 3-do gostorilmisdir.

Sokil 3-don gorindiiyii  kimi, su
buxarinin qatiligmin  0-dan 10%-o qodor

yiiksalmasi ilo metiletilketonun ¢iximinin 55-
don 18%-o godor koskin azalmasi miisahida
edilmisdir. Bu zaman slave mohsullarin ¢iximi
clizi artmigdir.

Adi dehidrogenlosmo ilo miiqayiso
edorok gormok olar ki, su buxari ikili butil
spirtinin - metiletilketona dehidrogenlogmasi
prosesina manfi tasir gostarir, burada magsadli
mohsula gora secicilik 85%-don 54,5%-5 godor
azalir. Ehtimala gora, bu, onunla slagodardir
ki, su buxarinin adsorbsiyast naticasinds
katalizator sathinin aktiv morkozlori bloklagir
Vo naticada magsadli mohsulun ¢iximi azalir.
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BbIBOP KATAJIM3ATOPA JUISAA 'A3O®A3ZHOI'O IIPEBPAIIEHUA BTOPUYHOI'O
BYTUJIOBOI'O CIIMPTA B METUJITUJIIKETOH
H.T.AnueBa, C.I'. Hypaxmenosa
AzepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcuter Hedgru u IlpoMbinieHHOCTH

B Hactosmeld pabore HMCClIenoBaHO NpPEBpalleHHE BTOPUYHOTO OyTHIIOBOTO CHUpPTA B
METHIPTUIKETOH.  Cpenn  M3BECTHBIX  NPOMBILUIEHHBIX — KaTaJW3aTOpOB  HAMOOJBLIYIO
apdexruBHocTh nposiBia NiCro0s/C karanuzarop. HaiiieHbl onTHMaIbHbIC YCIOBHS MTPOBEICHHUS
nporecca.

KitoueBble €jI0Ba: METUIITUIKETOH, BTOPUYHBIA OYTMIIOBBIN CHMPT, AETHAPUPOBAHUE,
NiCr203/C karanauszarop

SELECTION OF THE CATALYST FOR THE GAS-PHASE TRANSFORMATION OF
SECONDARY BUTYL ALCOHOL IN METHYLETHYL KETONE
N.T.Alieva, S.H.Nurahmadova

In this work, we studied the conversion of secondary butyl alcohol to methyl ethyl ketone.
Among the known industrial catalysts, the NiCr.Os/C catalyst was most effective. The optimal
process conditions were found.

Key words: methyl ethyl ketone, secondary butyl alcohol, dehydrogenation, NiCr.0s/C
catalyst
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AZORBAYCAN NEFTLORININ BENZIN FRAKSIYALARINDAN NORMAL PARAFIN
KARBOHIDROGENLORIN ALINMASI TEXNOLOGIYASININ iSLONMOSI
S.9. Moammoadxanova, M.M. 9zizli
Azarbaycan Dovlat Neft va Sanaye Universiteti
E-mail:azizlimehebbets@gmail.com

Giris  Benzinlor ham neftin birbasa
distillo edilmasi zamani, hom do tokrar emal
proseslarinds istehsal olunur. Neft xammalinin
termokatalitik emali mohsullarindan ayrilmis
benzin fraksiyalarin tarkibina alkenlor, daha
ki¢cik miqdarda alkinlor vo alkadienlor daxildir.
Avtomobil miihoriklorin normal iglanmasi
ticin yiiksok antidetonasiya xiisusiyyatlorina
malik  benzinlor talob olunur.  Benzinin
komponent torkibi onun markasindan asilidir.
Son zamanlarda avtobenzinlorin gesidi texniki
sortloro goro yeni markalar hesabina xeyli
artib. Benzinlor asagidaki markalarda istehsal
olunur. A-80, Al-91, Al-92, Al-93, Al-95, Al-
98. Neft emali zamani oldo edilon benzin
adoton 50-70-0 Qgodor asagi oktan ododine
malik olur. Oksar neftin benzin fraksiyalarinda
xeyli miqgdarda normal parafin
karbohidrogenlor olur. Benzinlorin yiiksok
oktanlt komponentlorini oldo etmoys imkan

Acar sozlar: benzin, oktan adadi, n-

parafin,deparafinlosmo, xromatoqrafiya

izomerizasiyasidir. Benzinin yiiksok oktanl
komponentini olds etmoak ti¢iin 0.5% Pt/MOR
katalizator izoparafin karbohidrogenlarin bir
konsentratini aldo etmoys imkan verir.

Neft sonayesinds genis totbiq olunan
deparafinlosma prosesi siirtgli yaglarin emali
zamani ilkin olaraq onlarin qatilagsma
temperaturunu asagir salmaq {ciin istifado
olunur. Son zamanlar iss benzin fraksiyasinin
oktan odadini artirmaq tgiin istifado olunur.
Bozi halladicilorin miixtalif birlogmalarin
miixtalif siniflorini hall etmok va qarisiglardan
parafinlori ¢ixartmaq qabiliyyatino asaslanan
ekstraksiya deparafinlosms tisulu mévcuddur.
Bu iisul son zamanlar benzinlorin oktan
odadini artirmagq ti¢iin istifado edilir.

Neftin agir fraksiyalarinda oktan
odadinin azalmasi, bu benzinlordo miivafiq
gaynama temperaturu olan ( masalan n-heptan
) normal parafin karbohidrogenlorin olmasi ilo

veran miixtolif fraksiyalarin baghdir.
aromatlagdirilmasi, deparafinlogdirilmasi Vo
Cadval 1.
Birbasa qovulmus benzin fraksiyasinin karbohidrogen tarkibinin tayini:
Birbasa qovulma benzin Hidrotomizlenmi
Karbohidrogen siniflori fraksiyasi benzin fraksi asf Platformat
(hidrotemizloma) Y
Parafin, % kiitlo 61,12 47,00 20,00
Naften % kiitlo 30,92 45,00 28,00
@rgnank karbohidrogenlor 7.95 8,00 52,00
o kiitla

TOCRUBOLORIN METODIKASI

Benzin fraksiyalarinin torkibini tohlil
edorkon Qaz-maye xromatoqrafiyast genis
totbiq olunur. Dagiq naticalor alds etmak tiglin
komponentlorin daqiq ayrilmasini tomin edan
stasionar marholoni vo ayrilma rejimini diizgiin
secmok lazimdir (siitun Olglisli, temperatur,
dasiyici qaz siirati, analiz ligiin taqdim olunan
nimunanin  hacmi  va  s.).  Miasir
xromatoqroflarda analiz hom sabit bir
temperaturda hamdo doyison bir temperaturda
da aparila bilar. Tohlil edilon qarisiq gaynama
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temperaturunun genis intervalina malikdirsa
(moasalon, benzinin  170°C fraksiyasi) analiz
artan temperatur soraitindo aparilir vo
temperatur gostorilon rejimo uygun olaraq
doyisir. Temperaturun tonzimlonmasi ilo
aparilan xromatoqrafiya tisulu bizo imkan verir
ki, eyni anda daha daqiq Vo qisa zaman arzinds
komponentlorin ayrilmasinin analizi aparilsin.
Benzin fraksiyalarinin  kimyovi  torkibini
Oyranarkan iki asas vazifa qoyulur:
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1. Fordi komponent
mioyyanlosdirilmasi, Yyoni  onun
komponentlori miisyyon edildikds.

2. Qrup

benzin fraksiyalarinin

tarkibinin

butiin

torkibinin  miioyyanlosdirilmasi,
komponentlari

molekullarin ndviinoe béliiniir, yoni. alkanlarin,
sikloalkanlarin, arenlarin va alkenlarin torkibi.
Benzin fraksiyalarmin fordi vo qrup torkibini
toyin etmok {igiin miixtalif analiz metodlari
istifado olunur, bunlarin arasinda osas Yeri
instrumental metodlar tutur.

Cadval 2.

rup tarkibinin miiayyanlosdirilmasi

Benzin fraksiyasinin torkibi %

Benzin fraksiyasinin

Qrup torkibi

Parafin 58.74
Izoparafin 17.46
Aromatik 6.26
Naften 16.10
Olefin 1.24
Oksigenlor 0.20

NOTICOLOR VO ONLARIN MUZAKIROSI

Benzin fraksiyasindan normal parafinlorin
alinmasi1 rektifikasiya yolu ilo do hoyata
kegirilir. N-parafinlorin rektifikasiya yolu ilo
tocrid edilmosi tomizliyi 80% -don ¢ox
olmayan n-parafin konsentrantlari1 aldo
etmoyo imkan verir. Son illards n-parafinlorin
hom rusiyada homdo xaricdo benzin
fraksiyasindan ayrilmasi prosesi ilo olagodar
ohomiyyatli aragdirmalar aparilmisdir. Xiisusi
olarag geyd etmok lazimdir ki, Qroznuda
benzin fraksiyasindan alinan n-parafinlorin
ayrilmasinin kombina edilmis prosesi islonib
hazirlanmigdir ki, bu prosesdo hidrogenin

Panl
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OKTAN SDoDININ
DaYISMasI

yerinin doyismasi Pt-seolit katalizatorlarin
istiraki  ilo  n-alkanlarin  izomerlogmasi
reaksiyasit ilo aparilir. Bununla olagodar
hidrogen torkibli gazdan istifado edorok daha
ucuz bir seolitin stasionar tabagosindo n-
parafinlorin  benzin fraksiyalarindan  vo
izomerizatlardan adsorbsiya lisulla ¢ixarilmasi
prosesinin yiiksok effektivliyinin islonmasi
vozifosi qarsiya qoyulmusdur. N-parafinlorin
adsorbsiya tisulu ils ayrilmasi igtisadi cohatdon
daha olverislidir ¢linki bu {isulla n-parafin
konsentrasiyasini 99% safliga qodor almaga
imkan verir.

Pan2
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Sokil 1. Adsorbsiya prosesinds hacmi siiratin tasiri ilo benzinin seolitin igtiraki ilo
deparafinlosmasinin benzinin oktan adadins tasir edir.

Yuxaridaki diagramda benzin
fraksiyalarin hocmi siirati ilo adsorbsiyanin
miiqayisali tacriibalarinin naticalori
verilmisdir. Ilk tocriibolor seolitdo aparilmus,

68-95°C vo hocmi siirati ~ 0.1-0.6 saat™ olan
benzin fraksiyasi, Sonraki tocriibolor 64-89°C
benzin  fraksiyas1 ilo seolit {izarinda
aparilmigdir. Verilon molumatlardan goriintir
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ki, deparafinlogdirilmis benzinlorin oktan
odadi kigik intervalda doyisir.

Qeyd etmok olar ki, benzin
fraksiyasindan n-alkanlarin adsorbsiyasina
dair  aparilmig  todqigatlarin  naticalori

adsorbent kimi doyisdirilmis CaA seolitindan
istifado edarok aparilmis tacriitbanin naticalori
ilo yaxs1 uzlasir. Proses istiliyinin hom
molekulyar olok, ham do seolitlorin
intradiffuziya xtsusiyyatlorino shamiyyatli
doracado tesir gostordiyi molumdur. Buna

gors, miixtolif temperaturlarinda benzin
fraksiyasindan normal parafinlarin
adsorbsiyasinin  somoraliliyini ~ dyranmok

maraq dogurur. Opyranilon temperaturlarin
diapazonu bizim torofimizden 220-300°C
arasinda miioyyan edilmis vo tocriibado
temperaturun artmasi (A T) 18°C-dir. Aliman
naticalari tahlil edorkon, giiman etmok olar ki,
temperaturun artmasi adsorbsiyanin artmasina
sobob olur.

n - alkanlann Konsentrasivas:, %o Kiitla
a

o 5

6,2 54 56 5B

b

&2 B4 BB G 7

[ S

72 TA

absorhsiya miiddati, dag

Sakil 2. Miixtolif temperaturlarda normal parafin karbohidrogenlorinin ¢ixis ayrilori gostorilmisdir:

T=220°C, T=240°C, T=260°C, T=280°C, T=300°C.

260-300°C temperatur araliginda, seolitin adsorbsiya gabiliyyati boyiimayi dayandirir vo kiitlo ilo 4.6-

4.8% soviyyasinds sabitlosir.

Bundan olavo benzinin oktan odadini
artrmaq  Ug¢lin  yliksok  oktan  ododli
komponentlor ~ vo  detonasiyaya  qarsi
asqarlardan istifado olunur. Onlarin ¢oxu

osasinda  hazirlanan ~ kompozisiyalardan
istifado edildiyi malumdur. Bunlardan forgli
olaraq izopropil-tret-butil efiri o godor do
molum olmasina baxmayaraq hom oktan

benzindon asan buxarlanir. Son illordo odadinin yiiksok olmasi, torkibinds oksigenin
benzinin oktan odoadini qaldiran  diger azligi vo asagl tozyigo malik olmasi
komponent kimi motor yanacagina olave ustlinliiklori sirasina daxil edilmisdir. Hal-
edilon  metil-tret  butil  efiri, izopropil hazirda iso izopropil-tret-butil efirino marag
spirtindan, diizopropil efirindon vo onlar elm saviyyasindadir.
Cadval 3.
Asagidaki cadvaldo miixtalif kompozisiyalarin sinaqdan kegirilmasi zamam alinan naticalor
gostorilmisdir.
Yanacaq Oktan odadi Yanacaq Oktan ododi
Todg. | Miihor. Todg. | Miihor.
Benzin 74.0 |70.0 Nefras 84.0 |82.0
Benzin + 0.2 % ferrosen | 78.0 | 77.4 Nefras+0.1% ferrosen | 86.5 | 81.5
Benzin + 0.25% ferrosen | 78.1 | 75.3 Nefras + 3% ferrosen | 88.6 | 82.6
Benzin +3.7% A+3.0% B | 93.4 | 91.8
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DEVELOPMENT OF TECHNOLOGY FOR OBTAINING NORMAL PARAFFIN
HYDROCARBONS FROM THE PETROL FRACTION OF AZERBAIJANI OIiL
S.A Mammadkhanova, M.M.Azizli
Azerbaijan State Oil and Industry University

Gasoline is produced both during direct oil distillation and in the process of refining.
Gasoline obtained during oil refining typically contains about 50-70 low octane units. Most
gasoline fractions contain normal paraffin hydrocarbons. Aromatization, deparing, and
isomerization of various fractions that allow obtaining high-octane gasoline components. A 0.5%
Pt/ MOR catalyst is used to obtain high-gas components of gasoline.

The presence of paraffin hydrocarbons in the petrol fractions of the oil leads to its lowering
of octane. It is more advantageous to obtain the normal paraffin hydrocarbon adsorption method
as it allows to obtain n-paraffin concentrations up to 99% pure.

It is virtually impossible to draw a meaningful conclusion based on the above results.
However, it is worth noting that the results of studies on the adsorption of n-alkanes from the
fraction of gasoline are in good agreement with the results of experiments using CaA seolite,
which is modified as adsorbent.

Keywords: gasoline, octane number, n-paraffin, deparaffinization, chromatography

PA3PABOTKA TEXHOJIOI'MHU NTOJIYYEHUSA HOPMAJIBHbBIX ITAPA®UHOBBIX
YIJIEBOJOPOJOB U3 BEH3WHOBOM ®PAKIIMHN ABEPBANIKAHCKON
HE®PTHU
S.A.Mamenxanosa, M.M.A3u3in
AzepOaitxanckni I'ocynapcreennslit Yausepceurer Hedpru u IlpombiiiennocTu

bensuH mnpou3BOAMTCA Kak TpU MNPsAMOM MEperoHke HePTH, Tak U B Ipolecce
paduHupoBanus. beH3uH, nomydeHHbI npu nepepadoTke HePTH, OOBIYHO COAEPKUT 0KOJIO 50-
70 eaMHHUIl ¢ HU3KUM OKTAaHOBBIM YHUCIIOM. BOJBIIMHCTBO OEH3MHOBBIX (pakuuil cojepiar
HOpMaJbHbIEe Mapa(UHOBBIE YIIIEBOAOPObl. ApoMaTu3alus, 00€3BOKUBAHUE U U30MEPU3ALIHS
pa3NUYHbIX (PpakIuii, MO3BOJSAIOMIUX MOTY4YaTh BHICOKOOKTAHOBbIE O€H3MHOBBIE KOMIIOHEHTHI.
Karammzatop 0,5% Pt / MOR wucnonb3yercs isi TOJYYCHHS KOMIIOHEHTOB C BBICOKHUM
coJiepKaHueM rasa B OeH3UHe.

Hanuuue napaguHOBBIX YyTI€BOJOPONOB B OCH3MHOBBIX (pakuusx He(TH MPUBOIUT K
CHIDKEHHIO €r0 OKTaHOBOTO uuciia. boriee BBIrOJHO MOTYYUTh METOM aJCOPOIMH HOPMAIbHBIX
napauHOBBIX YIJIEBOAOPOAOB, IOCKOIBKY OH TIIO3BOJIAET IOJYy4aTh KOHIEHTpAlUU H-
napauHOB ¢ YUCTOTON 10 99%.
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Ha ocHOBaHMM TpUBEICHHBIX BHINIE PE3YIBTATOB MPAKTUYECKH HEBO3MOXHO CJHIEJIaTh
coZlepKaTeNbHbI BBIBOJ. OIHAKO CTOMT OTMETHTh, YTO PE3YJIbTaThl HCCICIOBAHHN I10
azcopOLMM H-aJKaHOB M3 (pakumu OEH3WHA XOpOIIO COTJIAcylOTCSl €  pe3ylbTaTaMu
OKCHEPUMEHTOB ¢ ucnoib3oBanueM CaA-ceonura, MOTUPHUIMPOBAHHOTO B KadyeCTBE
azcopOeHTa.

KawueBble cjioBa: OCH3MH, OKTAHOBOE 4YHUCIO, H-TlapaduH, jaenapaduHu3anus,
xpomatorpadus.
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YDK 62.50:[54+66]
KATALITIK HIDROTOMIZLOM®O PROSESININ MODELLOSDIRILMOSI
C.S. ibrahimov, H.Z. Behbudova
Azarbaycan Dovlat Neft va Sanaye Universiteti
E-mail: hecer.behbudova90@gmail.com

Xiilasa. Moqalodo mohsuldarligt 450 min t/il olan katalitik hidrotomizloma qurgusunun
modellagdirilmasi prosesindan bahs olunub. Xammal kimi birbasa qovulmugs dizel yanacagi va katalitik
kreking distillatlart qarisigindan istifads olunub. Aparilan prosesin asas maqsadi hidrotomizloma prosesinin
modellagdirilmasidir. Mboqaloda reaktorun konstruktiv hesablanmasi iigiin diisturlar, prosesin rejim
parametrlori va hidrotomizloma prosesinin kinetik modeli verilmisdir.

Acar sozlar: hidrotomizloms, proses, modellosdirmo, kinetik model, hacmi siirat, tazyiq,
reaktor

Son illar arzinds benzin miiharriklori S — mohsulda kiikiirdin miqdari,
ilo miiqayisodo bir sira dstiinliikloro malik %(kiitlo);
dizel mihorrikli  avtomobillorin  sayinin n — reaksiya tortibi (neft
artmast avtomobil parkinin genislonmasina fraksiyalarinin hidrogenlosmosinds 1<n<2)
osas téhva vermisdir. Umumiyystlo méveud n=2,
vaziyyato goro dizel istehlaki ilbail artir, bu iso Reaksiyanin siirat sabiti Arrenius tonliyi ilo
Avropa keyfiyyatlorine uygun mohsullarin asagidaki diisturla hesablanir:
istehsal edilmasini tolob edir. Bu masalanin k =kgy-e E/RT
holli kiikiirdlii neftlorin durmadan artan emali burada, ko — ekspansional amil, ko=4,62-10°;
ilo neftayirma sonayesinin osasli tachizat T — reaksiya qansigimn  miitlog
vasitalarinin yenilosdirilmasini talob edir. temperaturu;

Hazirki dovrds ilkin vo ikinci fraksiyanin R — universal gaz sabiti, R=8,31
torkibindan kiikiirdlii birlosmolorin ayrilmasi kC/mol:
metodlart arasinda hidrotomizlomo osas yer E — aktivlosmo enerjisi, E=67040
tutur. kC/mol.

Avropa standartlarina asasan Qeyd etdiyimiz Kimi prosesin
qurgularim kégiirtilmasi, onlarin yenidenqurma optimallasdirilmasinin asas sartlorindan biri do
iglorinin  aparilmast yeni aktiv ve davaml reaktorun qabarit Slgiilorinin hesablanmasidir
sistemlorin totbiqi vo rejim parametrlorinin [3]. Reaktorun diametri asagidaki diistur ilo
doyisdirilmasi  zorurotini yaradir. Miivafiq hesablanir:
yenidonqurma isullarmin segilmosi onlarin
hoyata kegirilmasi ti¢lin zaruri olan xarclardan D = ’ Qbux
do asihidir. Bu baximdan, kapital xarclor vo 0,785-W

enerji  tutumu  istehsalini  nazors alan
hidrotomizloma prosesinin optimallasdiriimasi
tizro tocriiboalorin aparilmasi aktualdir. Bu

Burada, D — reaktorun diametri, m;
Qpux — reaktordaki  buxarlarin ~ hacmi,
m?3/saat:

tacriibalarin osasil - _hidroter_nizlsms W — buxarlarin xatti siirat hoddi, m/saat.
reaktorunun qabarit olgiilarinin, katalizatorun G,
hocminin vo lazim olan miivafiq desulfolagsma (treax +273) - X M,
darinliyinin hesablanmasi togkil edir [1][5]. Qpux = 23,1- 273 * Pregx * 3600

Kiikiirdlii birlogsmolorin hidrogenlogmoa

) A Burada, t — reaktordaki temperatur, °C;
siirati asagidaki tonlikls ifado olunur [2]: reak P

Pyeqr — reaktordaki tozyiq, MPa.

r= ds =k ST =k S2 Reaktorun  hocmi  asagidaki  diisturla
dr : hesablanir:
Burada, r— hidrogenlosmo reaksiyasinin G Lt
stirati, v = xem T Tgm
. reak R

T — zaman; Pxam." V .

k — reaksiyanin siirot sabiti olub Pxam_ Xammalin S}thl, qu/ m-,
Arrenius tonliyi ilo hesablanir; v— xammaln siirati, 2,5 ™.
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Reaktorun hiindiirliiyli bir silindrik hissonin Hym = hgyp +
hindiirliyiic. vo 2 elliptik  diblerinden 2R qib

hiindiirliiytindan ibaratdir:

Reaktorun gabul edilmis 6l¢iilorinin uygunlugu katalizator gatinda tozyiq itkisi ilo miiayyan olunur.
Bu giymat 0,2-0,3 MPa-dan ¢ox olmamalidir [2][4].

AP 150-(1—8)2?-01-u-u 1,75-(1—¢)-p-u?
H 3.2 + g2-d-g
Burada, € — qatin masamaliliyi (katalizatorun masamalari hocminin {imumi hocma nisbatidir);
u —katalizator qatindan siiziilon axinin xatti siiroti, m/san;
p — dinamik 6zliiliik, Pa- san (1,87- 10° kq - s/m?)
p — qazin sixlig1, kq/m?;
g — sorbostdiisma tocili, kq/san?.
d — hissaciyin orta diametri, m (d=4-10°m).
Katalitik hidrotomizloms reaktorunun modellosdirilmasi cadval 1.-do gdstorilmis rejim parametrlori
ilo aparilmigdir.

Cadval 1.
Géstoricilor Prosesin rejim parametrlari
Qiymatlar Vahidlar
Hidrogen torkibli qazin dovretmao sayi 400 nm®/m3
Tomizloma temperaturu 385 C
Hocmi siirat 2,5 st
Toazyiq 4 MPa
Dovr etdirilon hidrogen torkibli qazin 3
hocmls miqdar1 ( HTQ ) o5147 m

Reaksiya qarisigimin temperaturunun qaliq kiikiirddon asililigi (sokil 1) miixtalif desulfolagsma
dorinliklorindo reaksiya siirotini hesablamaq iigiin miivafiq S vo T giymotlorini oldo etmoayi
asanlasdirir ki, bu da tolob olunan katalizator hocmini hesablamagq ii¢iin vacib sortdir [2][3].

390
385 -

380 \
375

© 370 \
F 365

360 \
355

350 \
345 .
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Saokil 1. Dizel yanacagindaki qaliq kiikiirdiin miqdarinin temperaturdan asililig.

Dizel yanacaginin hidrokiikiirdsiizlosmasi prosesindo bas veran reaksiyalari asagidaki sxem {izro
gostormok olar:

M+H>—K.h.+ H2S (1)

T+2H,—K.h+ H2S (2)

DBT+H,— K.h+ H2S (3)
Sul.+H2—M+ HoS  (4)
DS+H,—2M (5)
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BT+2H,—Sul. (6)

M-merkaptan, T- tiofen, K.h-karbohidrogenlor, DBT-dibenzotiofen, Sul.-sulfid, DS-disulfid, BT-

benzotiofen.

Yuxaridak: tonliklora uygun olaraq dizel yanacaginin hidrotomizlonmasi prosesinin Kinetik
modeli cadval 2-do gostarilmisdir [6].

Cadval 2.
Maddslar grupu Maddonin gatiliginin zamandan asililigi
dCy
Merkaptan d‘[ == _kchCHz + k4-CCCH2 + 2k5CD5CH2
- s o yCoCu, + keCorCi?
Sulfid dz 4bslh, 6CprlH,
Disulfid dr —ksCpsCh,
dCr 5
Tiofen a9 —k;CrCy,
Benzotiofen g7~ Kelprlh,
dCppr
Dibenzotiofen 37— K3CoprCy,
dCxp 5
Karbohidrogenlor 37 = K1CuCh, + kaCrly,” + k3CpprChy, + kaCsCh,
dCHZS
Hidrogen sulfid g7 = K1CuChy + ko CrCy, + k3CpprCy,
dCy
Hidrogen de = —k1CyCy, — 2~ kZCTCHZZ — k3CpprCh, — k4CsCh,—ksCpsCy,
- k6CBTCH22

Kimyavi reaksiyalarin siiratlorinin siirot sabitlori ilo ifadosi asagidaki kimi ifads oluna bilar [6]:

Wy =k Cy- CHZ.
Wy =k, Cr- CHZZ'
W3 = ks Cppr- CHZ.
Wy =k, Cc- CHZ'
Ws = ks Cps - CHZ,
We = ke - Cor * Ci,”,

W; — i-ci kimyavi reaksiyanin siirati; k;— i-ci reaksiyanin siirati.

Natico

Beloliklo, moqaloda dizel yanacaginin hidrotomizlome qurgusunun modellosdirilmasi {iglin hom
reaktorun gabarit olgiilorinin hesablanma tisulu verilmis, hom do hidrokiikiirdstizlosmo dorinliyi
miioyyon olunmusdur. Qaliq kiikiirdiin miqdarimin temperaturdan asili olaraq doyismasi qrafiklo
ifado olunmusdur. Dizel yanacaginin hidrotomizlonmasi prosesinin (osason hidrokiikiirdsiizlosmo)
kinetik modeli vo ona uygun reaksiyalarin siiroti do moqalodo oks olunmusdur. Osas maqgsoad
xammalin hidrokiikiirdsiizlosma dorinliyinin artmasi olmusdur.
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MODELING OF CATALYTIC HYDROTREATMENT PROCESS
Ch.Sh. Ibragimov, H.Z. Behbudova
Azerbaijan State Oil and Industry University
Accelerated pace of modern life contributes to the expansion of the car park attendant, incl.
cars with diesel engine. As a result of this situation, in Europe diesel fuel consumption grows from
year to year. In the article various ways of modernization of operating plants of hydrotreating of diesel
fuel which main purpose is an increase in depth of hydrodesulfurization of cleared raw materials
without reducing the performance of the plant.
Key words: hydrotreating, diesel fuel, modernization, hydrotreating of diesel fuel.

MOJIEJUPOBAHUE IMTPOIECCA KATAJIUTUYECKOM I'IJIPOOYNUCTKH
Y.1II. Uopaxumos, X.3. bexOynoBa

AzepOaiigxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHoctu

YCKOpeHHBIH TeMI COBPEMEHHOM JKHM3HU CIIOCOOCTBYET PACHIMPEHHIO aBTOMOOMIIBLHOTO
napka, B T.4. aBTOMOOWJIEN ¢ IM3eNbHBIM JABUTareieM. BeriencTBue ckiajblBarolieiics CUTyaluu
notpelieHne AU3ebHOro TormIuBa B EBporne pacter roj ot rosa. B cratbe paccMOTpeHbl pa3inyHble
CHOCOOBI MOJIEPHHU3AIMH JIEHCTBYIOIINX YCTAHOBOK TMJIPOOYUCTKU TU3EIBHOTO TOIUIMBA, IJIABHOMN
LIEJIbI0 KOTOPBIX SIBJISIETCS YBEJIMYEHHUE TIYOMHBI THAPOOOECCEpPUBAHUS OUHUINAEMOIO ChIphsi 0e3
CHWKEHUS IIPOU3BOJUTEIIBHOCTH YCTAHOBKHU.
KulouyeBble ¢j10Ba: THUIPOOYMUCTKA, MAaJOCEPHUCTOE IU3EIbHOE TOIUIMBO, MOJEPHU3ALNS,
TUAPOOYHCTKA IU3EIBHOIO TOILINBA.
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YOT 622.279.72

KARBOHIDROGEN QAZLARININ QURUDULMASI UCUN TEXNOLOJI
VARIANTLARIN iISLONMOSI

M.S. Atayev,

S.M.Abasova

Azarbaycan Doviat Neft va Sonaye Universiteti
e-mail: sabina.mammedova85@gmail.com

Abstakt : Malum oldugu kimi tabii karbohidrogen qgaziarmmin torkibinda turs qazlari (H>S,
CO»), su buxari, mexaniki garisiglar (qum, borularin arplori), masin yaglarimin damlalari, neft, su
Vo karbohidrogen kondensatlart mévcuddur. Qeyd edilon qarisiglarin migdart isa istismar
yvatagindaky is¢i soraitdon asuli olaraq dayisir. Bundan basqa is¢i saraitin dayismasi ila alagadar
qazlarda hidratlagma prosesi gedir. Bela halin yaranmasi bir sira ¢atinliklarin amala galmasina sabab
olur. Hamginin qazin torkibinda nomliyin miiayyon olunmus buraxila bilon haddan ¢ox olmast onun
istifadasi zamani bir sira ekoloji problemlarin yaranmasina yol acwr. Qeyd edilanlari digqgatda
saxlayaraq togdim edilon maqalada analitik vo laboratoriya arasdirmast ila tobii gazin qurudulmasi
prosesinin miiasir talablara cavab vera bilacak texnoloji variantinin tohlili sorh edilmisdir.

Giris: Tobii gqazin nagli vo istifadosi zamani
komorlorin, kompressorlarin vo qaz emali
qurgularmin normal i rejmini tomin etmok
tciin ilk novbado xam qaz torkibindoKki
mexaniki qarisiqlardan tomizlonmoli vo su
buxarindan azad olunmalidir. Qaz1 su
buxarindan azad etmaok {i¢iin miixtalif tisullarla
qurudulmasi prosesini totbig etmok lazim golir.
Aydmndir ki, qazin qurudulmasinda asas
mogsad onun seh noqtasini nogletma vo emal
sistemlorindo miimkiin ola biloacok minimum
temperaturdan asagi salmaqdir, yoni qazin
torkibindaki nomliyi tolob olunan minimum
hoddo godor azaltmaqdir. Hal-hazirda istehsal
edilon tobii qazin nomliyinin yiiksok olmasi
baxilan mosalonin aktual qalmasini zoruri edir.
Moasalonin hall edilmasi bir sira texnoloji va
ekoloji problemlorin aradan qaldirilmasina
gotirib ¢ixara bilar.

Molumdur ki, karbohidrogen qazlarinin
miitlog vo nisbi nomliyina miioyyan hadlor
qoyulur [1]. Normal soraitdo (760mm.c.st,
20°C) qazin miitloq nomliyi asagidaki tonliklo
toyin olunur:

Ria @-P,

W= % o)
Rs.b. P—o- Ps.b.

Burada W — qazin miitlog nomliyi,
kag/kq quru gaz; Rq.q.- quru gaz sabiti, kg m(kq
K); Rsb.- su buxrinin qaz sabiti, kq m(kq k); ¢
- gazin nisbi namliyi; Psp. - verilmis
temperaturda doymus su buxarmin tozyiqi,
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Acar_sozlar: nomlikdon tomizloms, gaz

kondensatlari, PQ vo PPQ qlikollari, ingibitor,
regenerasiya, absorbsiya, absorbent, hidratlagma.

mm.c.siit; P — nom qazin iimumi tozyiqi,
mm.c.sut.

Miixtalif proseslor cotinlik
toradon karbohidrogen qazlariin
hidratlagsmasinin qarsisin1 almaq tiigiin sonaye
miqyasinda on c¢ox totbig olunan ehtiyat
todbirlori qaz axinina ingibitorlarin (metanol,
glikollar vo s.) olavo edilmasi vo qazlarin
qurudulmas: {isullaridir. Neft vo qaz emali
Sanayesi miiassalorinda geyd edilon tisullarin

zamani

totbig edilmasi iigiin  miixtolif  texnoloji
sxemlordon istifads edilir.
Qaz axmnmna ingibitorlarin  olava

edilmasidir ki, nam qaz axmina slava olunan
ingibitor sorbast suda holl olur, naticods su
buxarinin tozyigi vo hidratlasma temperaturu
asag1 diisiir. Hidratlasma temperaturunun asagi
diismoasi Hammersmid tonliyi ilo toyin edilir

[1].
At:0.556-£- W (2
M 100-W
Burada t — wverilmis tozyigin hidratlasma
temperaturunun asaglr diismasi, °cC: W -
ingibitorun kiitlo payi, %; M — ingibitorun
molekul kiitlosi; K — sabit (metanol iiciin
K=2335; qlikollar ii¢clin K=4000).
Qazin qurudulmasi
Sonaye miqyasinda qazin
qurudulmasi {ig¢iin osason asagidaki tisullar
totbiq edilir:
1. Noamliyin
absorbsiyast,

hidroskopik ~ mayelarlo
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2. Nomliyin aktivlosdirilmis bark
quruducularla adsorbsiyast,
3. Sixma vo ya soyutma tisulu.

Qeyd etmok lazimdir ki, asagidaki iistiin
cahatlorina gora mayelorlo absorbsiya tisulu ilo
qazin qurudulmasi sonayeds ¢ox genis totbig
sahasi tapmigdir. Homin tisulun dstiinliiklarini
asagidaki kimi tosnif etmok olar:

1. Kapital gqoyulusunun va istismar xarclarinin
az olmasi;

2. Qurutma sisteminds tozyiglor farginin kigik
olmasi;

3. Texnoloji sxemlarin gisman sadaliyi;

4 Otraf miihito atilan tullantilarin minimum
olmas.

Prosesds absorbent kimi mono-, Di- va
ya trietilenglikollarin gat1 sulu moahlullarindan
istifado edilir. Prosesin harokatverici qlivvasi
gazda vo absorbentdo su buxarinin parsial
tozyiglori forgidir [2,3]. Sonaye qurgularinda
qaz1 tarazliq seh noqtesine goador qurutmag
miimkiin deyildir. Belo ki, qaz qlikollarin
hesablanmis qatiligh  mohlulu ilo  yalniz
absorberin ilk iist bosqablarinda tomasda olur
Vo naticads qurutma prosesi nozari sonluga
cata bilmir.

Karbohidrogen qazlarinin qurudulmasi
sirasina tobil qazlarin emala hazirlanmasi
xiisusi yer tutur va vacib masalalordan biri do
tobii gqazin qurudulmasidir. Son dévrlara godar
madanlords tabii qazin qurudulmas: iigiin bir
variant kimi DEQ vo TEQ-dan istifads edilirdi.
Lakin  bu  maddalorin  yerli istehsal
saholorindon oldo edilmadiyi ti¢lin onlarmn
istifadosi iqtisadi cohatdon sorfali deyildir.
Aparilmig  todgigatlar  naticasinda  yeni
variantda olverisli qaz quruducusu kimi
prapilenglikol PQ vo PPQ qarisigindan istifado
olunmasi1 daha miinasib hesab olunmusdur.
Belo ki, bu qarisigin bir komponenti PQ —
azorbaycanin yerli xammallar1 osasinda oldo
edilir. Qazin laboratoriyada qurudulmasi
zamani asas parametrlorindan biri qurudulan
qazin seh noqtasidir. Seh noqtasi laboratoriya
cihazi ilo miioyyan edilmisdir [4] Tacriibo

asagidaki kimi aparilmisdir. Hiindiirliyii 100
sm, diametri 4 sm olan absorbers 0,4 litr PQ va
0,1 litr PPQ qarisig1 yiiklonir (PQ — 80%, PPQ
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—20%). Absorbent layindan kegon qazin siirati
0,18-0,2m/san toskil edir. Absorbent qarisigi
ilo gazin tomasda oldugu temperatur -30°C ilo
+35°C arasinda doyisir. Absorbentin qatiligi
80-99,5% (kiitlo) toskil edir. Qurudulmaya
verilon qaz miioyyan edilmus siiratlo absorbers
daxil olur. Absorbent layindan kecorok
quruduldugdan sonra  qurgunun  giizgl
sahasins daxil olur vo burada qazin qurudulma
doracosi  toyin  olunur. Mis  ¢ubuga
birlosdirilmis giizgii xiisusi qgabda avvalcadan -
50°C-yo godor soyudulur. Qazin giizgiidon
kegmosi prosesi zamanit mis g¢ubuq dovrii
olaraq soyudulmalidir. Gilizgliniin sathino
diison ilk su damcisinin diismo temperaturu
qurudulan gazin seh ndqtosini gostorir. Qazin
qurudulma doracasi potensiometra
birlosdirilon termociit vastasi ilo toyin edilir.
Qazin sorfi qaz saygact ilo Olciiliir.
Tacriibalords istifads olunan nam gazin torkibi
asagidaki kimi olmusdur: (%) kiitls ilo CH4 —
95,8; CoHe — 2,50; CsHg — 1,08; CsH10 — 0,44,
CsHi12 - 0,18; CO2 - 0,2.

Miixtalif absorbent niimunalori ilo
qazin qurudulmas: (DEQ vo PPQ) zamani
alinmig naticalor toklif olunan yeni variant,
yoni yeni absorbent qarisigr ilo alinmig
giymatlorlo miiqaiso edilmisdir. ©ldo olunan
todgigat giymatlorina osasan belo gonayato
golinmigdir ki, eyni konsentrasiyaya malik
glikollardan istifado edilmosi  soraitindo
PQ+PPQ qarisiglarindan hazirlanan optimal
torkibli absorbent (PQ- 80%, PPQ- 20%)
gazin daha yiiksok dorocads qurudulmasina
imkan verir.

Qeyd edilonlarlo yanasi
aydmnlagdirilmisdir ki, tabii qazin qurudulmasi
tiglin PQ + PPQ qarisigindan ibarat toklif
olunan absorbent hom qazin hasilatinda hom
do noqli zamani hidratlarin amala galmasina
qars1 ingibitor rolunu oynayir. Bunu bir daha
tosdiq etmok isiin PQ + PPQ qarisigindan
hazirlanmis absorbentin sulu mohlullarinin
donma temperaturlart todqiq olunmusdur.
Tocriibolor  neft  mohsullarmin =~ donma
temperaturunun tayin edilmasi metodikasi iizra
aparilmisdir [4]. Tacriibalorin naticalari cadval
1-do gostorilmisdir.
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Codval 1.
PQ + PPQ qarisigindan ibarat absorbentin miixtalif gatiliqli mohlullarinin donma temperaturlarinin
doyismasi
PQ+PPQ, % kiitlo Su, % kitla Mohsullarin donma temperaturu, e

10,0 90,0 -2,8
20,0 80,0 -6,5
30,0 70,0 -12,5
40,0 60,0 -25,0
50,0 50,0 -35,0
60,0 40,0 -6,5
70,0 30,0 -65,0
80,0 20,0 -63,0
90,0 10,0 -58,5

Codval 1-do goriindiiyii kimi PQ+PPQ
absorbent qarisigindan ibarat mohlulun donma
temperaturu  monfi  63,0-65,0°C hadlorine
godor asagr disir. Demoli absorbent
kompozisiyasi an kaskin iqlim soraitinds belo
hidrat amalagalmays garsi ingibitor kimi totbiq
edilo bilar.

Karbohidrogen qazlarinin qurudulmasi
iictin istifado edilon absorbentlorin mithiim
gostoricilorindon  biri onlarin regenerasiya
oluna bilmok qabiliyyatidir. Belo ki,
absorbentlorin uduculug gabiliyysti onlarin
regenerasiya xassasindon asli olaraq doyisir.

Laboratoya  soraitindo  PQ+PPQ
garisigindan  ibarot absorbentin - miixtalif

Oh

Reneneraciva dararagi

temperaturlarda regenerasiya Xassasi
Oyronilmigdir. Almmis naticolor PQ+DEQ
mohlullarinin regenerasiya xassolorini  oks
etdiran naticalarlo miigaisa edilmigdir. Malum
olmusdur ki, 130-140°C  temperaturda
PQ+PPQ-nin sulu mohlulu praktiki olaraq tam
regenerasiya olunur. Qlikollarin  miixtalif
temperaturda regenerasiya daracasini  oks
etdiron asililiglar sok 1-do verilmisdir. Sokil 1-
do goriindiiyii kimi PQ-+PPQ absorbentinin
regenerasiyast ii¢lin lazim olan temperatur eyni
coraitdo DEQ+PPQ absorbentlarinin
regenerasiya temperaturundan bir qodor
asagidir.

»

100 110 120 130

Sakil 1. Qlikollarn fargli temperaturda regenerasiya doracasi.

Natica. Karbohidrogen gazlarmin qurudulmasi {i¢iin texnoloji variantlarin islonmasi yerina
yetirilon todqiqat islori onu gostorir ki, prosesin aparilmasi {iglin ononavi variantlardan istifado
edilmasi texnoloji vo ekoloji cohotdon miiasir tolobloro cavab vera bilmir. Toklif edilon yeni
variantdan, yani optimal torkibli yeni absorbentlor garigigimin totbiq edilmasindon istifads etmokla
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askar edilon ¢atigmazliqlar1 aradan qaldirmaq imkan1 vardir. Yeni variantin iistiinliiklri oldugu {igiin
miivafiq texnoloji sxemlords tatbi oluna bilar.
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PA3BPABOTKA TEXHOJIOTUYECKHUX BAPUAHTOB CYLIKHA
YIVIEBOAOPOJHOI'O I'A30B
M.III. AraiieB, C.M. AbacoBa
AzepOaiigxanckuii I'ocynapcreennniii Yuusepcuter Hedru u IlpombinienHocTu

Kak u3BecTHO, mpupoHbIe Ta3sl cofepxar B cede kucible ra3sl (H2S, CO2), BoasHoi map,
MEXaHWYECKUE NpuMecH (TIECOK, TPYOHBIN SYMEHb), Kaluldi MAaIIMHHOTO Macjia, a TakKke
He(TAHYIO BOJa U YIJIEBOJOPOIHbIE KOHAeHcaThl. KonruecTBo mpuMecel 3aBUCUT OT YCIOBUUN
JKCIUTyaTaluu B paboueit 3oHe. Kpome TOro, mpoucxoIuT Mpolecc TUapaTaird ra30B H3-3a
M3MEHEHUs ycloBui Tpyaa. Kpome Toro, upesmepHoe cofiepKaHue BIark B ra3e MOXET BbI3BATh
PSAI SKOJIOTUUYECKHUX MPOOJIeM MPU €ro UCTIONb30BaHuu. [IpuHUMas 3TO BO BHUMaHHE, B CTaThe
MpeJICTaBIeH 0030p aHATUTHUYECKHX W MPOTHO3HBIX TEXHOJIOTUW aHajHM3a MPOLECCOB CYIIKU
MIPUPOJIHOTO Ta3a, KOTOPHIE MOTYT COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAHUEM.

KiloueBble c10Ba- 4ncTKa Biard, kouaeHcatuble ra3ul, [ u [T rmukonb, HHTHOUTOPHI,
pereHepanusi, abcopOuusi, a0COpOEHTHI, TUIpaTAITHsI.

DEVELOPMENT OF TECHNOLOGICAL OPTIiONS FOR DRYING
HYDROCARBON GASES
M.S. Atayev, S.M. Abasova
Azerbaijan State Oil and Industry University

As you know, natural hydrocarbon gases contain acid gases(H2S, CO-), water vapor,
mechanical debris (sand, pipe barley), drops of engine oil, oil water and hydrocarbon condensates.
The amount of impurities depends on the operating conditions in the working area. This situation
can lead to a number of difficulties. In addition, excessive moisture in the gas can cause a number
of environ mental problems when using it. Taking this into account, the article provides an
overview of analytical and forecasting technologies for the analysis of drying processes of natural
gas, which can meet modern requirements.

Key words: moisture cleaning, gas condensates, PQ and PPQ glycols, inhibitors,
regeneration, absorption, absorbent, hydration.

77



EKOENERGETIKA 1/2020

YK 628.620

SU SOTHINDON NEFT MOHSULLARININ TOPLANMASI UCUN YENI POLIMER
OSASLI SORBENT
I.H.Mévlayev, magistr N.A. Omorova, K.S.Sixaliyev
Azarbaycan dovlat neft va Sanaye Universteti
Kerem_shixaliyev@mail.ru

Bu isdo su sothindon neft vo neft
mohsullarinin yigilmasi {igiin istifads olunan
tisul va texniki vasitalordon bshs olunur. Xarici
miitoxassislerin do bu sahods tocriibalarini
nozors alsaq, istismardan ¢ixmig rezin sinlor
osasinda hazirlanmis adsorbentdon istifado
etmoklo su sathindon neftin y1gilmasi tisulunun
istiinliiyii osaslandirilir.

Aparilmis todgiqgatlar noticasindo moalum
olmusdur ki, sinlorin protektor hissasindan
alman 0,03 — 0, 08 mm oOl¢iido olan rezin
ovuntulari, digor rezin ovuntularina goro
oldugca bark olduglart ii¢iin onlar su sathindan
neft ~ mohsullarm1  tomizloyan  zaman
biikiilmiirlor vo 6zlorinin hacmindon 15-20
dofa gox neft mohsulu sorbsiya eds bilirlor.

Neft vo neft mohsullart otraf miihitin osas
cirklondiricilorindon hesab olunur. Bu onunla
olagadardir ki, biitiin diinyada toxminoan 2,6 —
3,0 - 10° t neftin miqrasiyas1 miisahido olunur.
Hotta on az hocmli tullantiya osaslanan
texnologiyadan istifado etmoklo otraf miihito
antropogen tosiri aradan qaldirmaq miimkiin
deyildir. Neft —qaz hasilati, emali vo daginmasi
proseslorinin ayr1 —ayrt moarhalolori miiayyan
migdarda xammal itkisi ilo miisayst olunur.
Hesablamalara gora, diinya iizro neft vo neft
mohsullarinin illik itkisi 45 milyon tona catir
ki, bu isa diinyada neft hasilatinin 2% - ni togkil
edir.

Neft vo onun mohsullar1 su sathinds iki
halda ola bilarlar:

Birinci hal — emulsiya halidir ki, ikifazal
maye eynicinsli olmayan sistem togkil edirlor.
Bu emulsiya sistemi su damcilarindan ibarot
olub, neft vo onun mohsullar1 molekullari
arasinda paylanir. Emulsiyada hissaciklorin
oleiisii 107 — 10 m olur.

Ikinci hal — neftin vo onun mohsullarinin su
sothindo qalinligindan asili  olmayan -
statiflosmis maye halidir.

Bu giin ekoloji tohliikonin miqyas1 biitov
bir 6lkonin arazisini va yaxud onun har
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Acar sozlar: polimer, sorbent, rezin ovuntusu, neft
ekologiyasi, su sathi, aglomerat, sopilma sixligi.

hanst bir oyalstini ohato edo bilor. Bu
baximdan Azorbaycanin orazisi, xiisusilo
Abseron regionu, istisna deyildir. Oksing, qeyd
olunan problemlar bu orazids iri miqyasda
miisahido olunur. Neftls ¢irklonmis su sathinin
tomizlonmasi on aktual bir problemdir [1-8].

Su sathinda neft va neft mohsullarinin iki
hali miisahido olunur. Birinci neft vo neft
mohsullar arasinda paylanmis su
damcilarindan  toskil olunmus ikifazal
mayedon ibarot emulsiya halidir. Bu zaman
emulsiyada hissaciklorin dlgiisii 107 — 10° m
olur. Ikinci halda hissaciklorin galinligindan
asili olmayaraq neft vo neft mohsullar1 suyun
tizarindo stratifikasiya olunmus maye soklinda
y1gilir[9-12].

Rezin ovuntusunun hissaciklarinin
olgiilorinin miivafiq olaraq togdim edilon
asagl vo yiikksok haddon azaldilmasi vo ya
artirllmast  moagsadouygun  deyil,  ¢ilinki
qoyulmus masala hissaciklarin taqdim edilmis
hadlordan alds edilir [13-15].

Diinya miqyasinda su sathindon neft vo
mohsullarini toplamagq {igiin 3 tisuldan istifade
olunur. Bunlar asagidakilardir:

- Filtrloms;

- Adsorbsiya iisulu;

- Mexaniki isul.

Bu magsadls bir sira 6lkalards su sathindan
neft vo neft mohsullarmin yigilmasi ti¢lin yeni
konstruksiyaya malik avadanliglar
hazirlayirlar. Gostorilon iisullardan istifado
olunmasina baxmayaraq bu tisullardan heg biri
su sothindan neft vo neft mohsullarini tomiz
yiga bilmir [16-20].

Son illor dovlat saviyyasinda neft vo neft
mohsullarinin goza naticasinds su sothina vo
torpaq  Ortliyline  diismosinin  qarsisinin
alinmasi ti¢lin bir sira qanunlar gobul olunmus
Vo ona miivafiq todbirlor hazirlanaraq hoyata
kegirilmisdir. Neft vo neft mohsullarinin su
sothindon toplanmasi masSalosi bu giin on
aktual bir masalodir.
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Odur ki, biz yeni sorbent hazirlamisiq. Bu
sorbenti almaq T{g¢ilin istismardan ¢ixmis
sinlordan istifads olunmusdur.

Bu sorbentin mahiyyati asagidakindan
ibarotdir. Avtomobil sinlorinin  prorektor
hissasi onun yerlo goriison hissasidir vo basqa

stirtinmoys davamliligina gora forglonir. Neft
vo neft mohsullarinin  goza naticasinds
dagilmast zamani logv edilm iisullaria
miixtalifdir.Lakin indiys godor toklif olunan
tisullardan heg biri su sathindan nefti va onun
mohsullarinl tam tolaya bilmir ,¢unu cadval 1-

sin rezinlorindon yiiksok borkliyina  vo do do gormok olar
Codval 1
Neft vo neft mohsullarinin gaza naticoasinds dagilmasi zamani logv edilma {isullari

Logvetmo iisulu | Istifade olunma imkani Miisbot cohati Monfi cahati

Termiki Dagilmis neft vo neft | Neftvoneft mohsullarinin | Yangina qarst
mohsullarinin qalmlig1 | gozast zamani onun tez | olavo  todbirlarin
3mm-dan COX olan | bir zamanda logv | gbriilmasi neft vo
hallarda, kiiloyin siirati | olunmasi, az  texniki | neft mohsullarinin
35km/s, alov markoazindan | vasitadan istifada va ciizi | tam yanmasi
10 km aral1 olanda sorf naticasinda zohorli

qazlarin amoalo
galmasi

Mexaniki Istifado olunan texniki | isin on yiiksok effektli | Yiiksok temperatur
vasitalorin asas | olmasi, miixtalif név neft | soraitinds bu
gostariciloring vo goraitino | vo  neft  mohsullarimi | isulun istifado
uygun toplamagin miimkiinliiyii | oluna bilmamasi

istonilon hava soraitindo
bu {sulun istifado
olunmasi

Fiziki kimyavi | Mexaniki iisuldan istifado | Sorbentlordon istifado | Istifado ~ olunan
etmok miimkiin | edorok ¢ox az sorflo su | dispers sistemlorin
olmadiqda, suyun | sothindon neft vo neft | zorarli olmasi
temperaturu  5°C  asagi | mohsullarmi  toplamagq
oldugda, 10 m dorinlikds | olur. Bu tsulun totbiqi
istifado olunmasinin | hava soraitindon  asili
miimkiin olmasi. olmur.

Bioloji Bu osason olave tsuldur. | Dagilmis neft vo neft | Qozanmn logv
Dagilmis neft vo neft | mohsullarmi logv etmok | edilmasinin  uzun
mohsullarinin qalinligi 0,1 | iigiin ¢ox az oamok Sorf | miiddato basa
mm olan hallarda istifads | olunur galmasi
etmok miimkiindiir.

Aparilmis  todgigatlar  demok  olar edilmasi, prototiplo miigayisado, neft vo neft

gostormisdir ki, protektor rezinin ovuntusu
basqa sin rezinlorinin ovuntusundan onunla
farglonirlar ki, yiiksok barkliys malik olduglari
lclin ovulma zamam biikiilmiis varagalor
soklinds yox, elastiki torsokilli qurulusu olan
ovuntu hissaciklori amolo gatirirlor vo buna
gora do yiiksok adsorbsiya sathina malikdirlor.
Bununla  yanasi  protektor  rezinlarinin
gostarilon xiisusiyyatlori onlar ssasinda bir -
birilo yapismayan 0,03- 0,08 mm o6lgiido
ovuntular almaga imkan verir. Belaliklo,
protektor rezinlorindon alinmis 0,03 - 0,08 mm
ol¢iido ovuntulardan sorbent kimi istifado
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mohsullarinin udulma vaxtini 3 dofs azaldir va
suyun sathinin neft vo neft mohsullarindan
tomizlonma daracasini 3 dafodon gox artirir.

Rezin ovuntusunun hissaciklarinin
olgtilorinin miivafiq olaraq toqdim edilon asagi
Vo yliksok hoddon azaldilmasi va ya artirilmasi
mogsadouygun deyil, ¢iinki qoyulmus masalo
hissaciklorin toqdim edilmis hadlorindon oldo
edilir.

Toklif edilmis sorbent asagidaki misalla
niimayis etdirilir.

Sorbent hissaciklorin 6lgiisii 0,03 - 0,08
mm olan rezin ovuntusu su ssthindo 5 mm



EKOENERGETIKA 1/2020

qalinliginda olan neft qati iizarina sopilir vo
adgeziya quivvolori Vo rezin ovuntusu
hissaciklorinin yiiksok xiisusi sothi hesabina
nefti sorbentin kitlosindon 5 dofo artiq
miqdarinda yigir (1:5 nisbatinds). Naticados
emal edilon sathds sudan az sixliga va udulan
neft lakasinin sathindan dofalorlo az olan sotho
malik aglomerat omoalo golir. ©Omolo golmis
aqlomerat su sathindon istonilon mexaniki
iisulla, masalon tordan hazirlanmis ¢avoldan
istifado etmoklo yigila bilor. Sonra neftin
udulma daracasinin vaxtdan asililigi miiayyan
edilir. Bunun {giin  yigilmis aqlomeratin
kiitlosi miioyyan edilir.

Alimmis alqgomerat, ondan neftin miimkiin
olan maksimal miqdarin1 ayirdigdan sonra, yol
bitimumunun modifikasiya tiglin istifads edilo
bilor.

Su soathinin neft va neft mohsullarindan
tomizlonmosi ti¢iin toklif edilmis vasito neft vo
neft mohsullarinin udulma daracasini 500% -2
godor artirmaga, neft lokasinin boyiik siiratlo
(20-25 saniys miiddstinda) sorbsiyasini tomin
etmoays imkan verir (cadval 2 va 3).

Apardigimiz todqiqatlarin naticasi cadval
2 Vo 3 — do verilmisdir.

Codval 2
Su sathinin neft vo neft mohsullarindan tomizlonmasi ti¢iin toklif edilmis vasito
Ne | Sorbentin | Dagilmis neftin | Udulmus neftin | Neftin udma Su sathinin
miqdart miqdari, q miqdari, q omsali tomizlonmo omsali %
1 0,5 10 2,5 5 25
2. 1,0 10 5,0 5 50
3. 15 10 7,5 5 75
4 2,0 10 10 5 100
Codval 3
Toklif olunan sorbentinSu sothinindon neft vo neft mohsullarini tomizloma doracasi
Ne Neftin Dagilmig Sorbentin | Neftin udulma Su sathinin
udulma vaxti, | neftin miqdari, miqdari, q doroacasi tomizlonma doracasi
san q
1. 5 350 70 350 70
2. 10 420 84 420 84
3. 15 500 100 500 100

Cadval 2 vo 3 —don goriiniir ki, avtomobil
sinlarinin prorektor hissasindon alinmis rezin
ovuntusu su sothindon neft vo neft
mohsullarinin tam tomizlonmasini tomin edir.

Toklif olunan sorbent neft vo neft
mohsullarini su sathindon toplamag va osason
goaza naticasinda doniz sathina dagilmis nefti
oldugca qisa bir miiddatds yigmaq xassasine
malikdir. Bu sorbentin xarakteristikas1 cadval
4 —do verilmisdir.

Sorbent olduqca yiiksak sorbsiya xassasine
malikdir. Belo ki, bir ton neft yigmaq tgiin
comi 80-90 kq rezin ovuntusu lazim goalir. Su
sathina sapilmis bu sorbent bir nega ay tizorok
orada olan nefti tam tomizloyorok aglemerat
omoalo gatirir ki, bu aqlemerentlar da he¢ vaxt
suda batmirlar. Nefti 0ziino hopdurmus
sorbenti mexaniki tisulla toplayaraq ondan
nefti ayirib gqaligl iso asfaltbeton qarisigina
qataraq yliksok keyfiyyatli kompozisiya almag
olar.

Cadval 4
Toklif olunan sorbentin texniki xarakteristikasi
Ne | Gostaricilorin adi Olgii Sorbent
hoddi prototip ( Seolit) Toklif olunan

1. | Fraksiya torkibi Mn 1,0 0,03-0,08

2. | Sopilmo sixlig1 Kg/m® | 500 1120

3. | Neft mohsullarini toplama hacmi; | Kg/kq | 0,58 0,932

Benzin
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Neft 0,43
4. | Qaza naticesinda  su  sothina 0,99
dagilmis maddalari udma hacmi
golovi (40%, NaOH) Kg/kq | 0,69 1,53
Qat1 sulfat tursusu Kag/kg | 0,42 0,73
Notico

Istismardan ¢ixmis sinlorin protektor hissesindon almmis 0,03 — 0,08 mm &lgiido olan rezin
ovuntusu su sathlarinds olan neft va neft moahsullarini 18-20 san 100% toplamag xassasino malikdir.
Toklif olunan sorbentin tatbiqi neft vo neft mohsullar
ilo ¢irklonmis su sothinin tomizlonmasinda
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SORBENT BASED ON PROCESSING OF WORN CAR TYRES FOR CLEANING OF
WATER SURFACE FROM OIL AND OIL PRODUCTS
I.G. Movlaev, N.M. Omarova, K.S.Shikhaliev
Azerbaijan State Oil and Industry University

Influence of rubrer containing crapsutilized rubber-technical qoods, especially work car tyres
to ensironment has been studied.

It has been determined that for solving of ecological problem of utilization of worm car tyres
causing hafm to environment their procesing for receiving different materials and qoods is necessary
because great amount of produced car tyres and their relative shortlife provides enough amounts
of row materials for processing.

Investigations on rubber crumbs use received in worn car tyres processing as a sorbent for water
surface cleaning from oil and oil products have been carried out.

It has been revealed that rubber product or crumbs unlike other rubber tyre crumbs can’t be
folded, but have the structure of elastic net and as a result they have high sorbtion ability.

Influence of sorbent quantity — rubber crumbs and oil sorbtion time on water surface cleaning
degree has been studied.

It has been determined that rubber crumb received in processing (creeshing) of protector part
of worn car tyres is an excellent sorbent for oil and oil products with the help of which spread of oil
and oil products on the surface of the see and other wervours during breakdowns can be removed.

Effeciency of the application of offered sorbent for cleaning of water surface from oil and oil
products is determined by high ability of sorbtion of oil and oil products, reliability of removing of
swelled rubber crumb in oil and oil products, localization opportunity of oil spot and providing of
shore productionk

COPBEHT HA OCHOBE HW3HOIIEHHBIX ABTOMOBWJIBbHBIX IIIWH JIJIs1
OYNCTKHA BOJHOM MOBEPXHOCTH OT HE®TU U HE®TEINPOJAYKTOB
WN.I'. MosaaeB, H.A. Omapoga, K.C. llIbixaiueB
AzepOanpxanckuii I'ocynapcreennniii Yausepcuter Hedpru u IlpombiniennocTu

N3yueHo BimsHUE pyOpepa, COMEpIKAIIero KparCyTHIM3HUPOBAHHBIE PE3UHOTEXHUYECKUE

u3Jenus, 0COOEHHO paboune aBTOMOOMIIbHBIE IIMHBI HA OKPYKAIOLIYIO Cpey.
VYCTaHOBIIEHO, YTO [UIsi pPEIIeHHs] SKOJOTHYECKOH TPOOIEeMbl HWCIOJIB30BAHUS YEPBIYHBIX
aBTOMOOWJIbHBIX IIIMH, BBI3BIBAIOIIMX BO3JCHCTBHE HAa OKPYXKAIOIIYI0 Cpely, HeoO0XoauMa HX
00paboTKa JJIst IOTYYECHHUsT PA3IMYHBIX MATePHAJIOB U M3JENUH, MMOCKOJIBKY OOJNBIIOE KOIUYECTBO
MIPOU3BEICHHBIX aBTOMOOMIBHBIX IIIMH U UX OTHOCUTENBHBIN KOPOTKHUI CPOK CITYKObI 00eCIIedrBaIoT
JIOCTAaTOYHOE KOJIMYECTBO PSITHBIX MAaTEPHUATIOB JJ11 00paOOTKHU.

[TpoBenensl uccnenoBaHMUs IO MCHOJIB30BAHUIO PE3MHOBOW KPOIIKHM, IOJYYEHHOM INpHU
nepepadoTKe M3HOMICHHBIX aBTOMOOMIIBHBIX IIMH B Ka4eCTBE COPOCHTA ISl OYUCTKU MOBEPXHOCTH
BOJIbI OT HE(TH U HEPTEPOAYKTOB.

Bbu10 00HApYKEHO, YTO PE3MHOBBIC U3/IENNS WIIM KPOIIKH B OTIMYHE OT JAPYTHX PE3HHOBBIX
KPOIIEK IIMH HEeJb35 CKJI/IbIBaTh, HO OHU UMEIOT CTPYKTYPY JTACTUUYHOM CETKH W, KaK CJIEICTBHE,
00J1a1a10T BEICOKOM COPOITMOHHOM CTIOCOOHOCTHIO.

N3yueHo BIusSHUE KOJINYECTBA COPOCHTA - PE3MHOBOM KPOLIKU M BpEMEHHU COpOIIMH Macia Ha
CTETIeHb OYHCTKU TTOBEPXHOCTH BOJIBI.

istifado olunmalidir.
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YJIK 678.660.541.64
N3YUYEHUE MEXAHU3MA CHIUBAHUSA U CTPYKTYPbI CHLIUTOI'O
HOJUITUJIEHA
3.H. 9liyeva

A3zepoaitnxanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru n [IpombinieHHOCTH
kerem shixaliyev@mail.ru

Annomauyusn: Memooom aocoOpOYUOHHO MOHKOCIOUHOU XpomMamozspaguu HaAMu COeNanHa NONnblmKa
KOCBEHHO20 ONPeOesleHUsi MONEKYISAPHO-8ECOB020 PACHPeOeNeHUs NOTUCMUPONA , CUUMO20 NOJUIMULEHA NO
MOJLEKYIAPHO-8ECOBOMY PACAPEOECNEHUIO NOJUCTIUPOILA , HAX0OAUE20Cs 8 KOMNO3UYUL , HO He 6CIYRUBULE20 8
Peaxyuio ¢ NOAUIMUIEHOM 8 RPOYecce CMpPYKMypPUpOGaHus .

ObHnapyoicennvlii  d¢hpekm  cmpyKmypHou cmabunu3ayuu cea3an ¢  803HUKHOBEHUEM XUMUYECKO20

63aUMOOCUCMBUSL MENCOY  NOIUIMULEHOM U BUHULOBLIM MOHOMEPOM C 0OPA306AHUEM YCMOUYUBO2O

CcmpyKmypuposanusl. B pezyibmame ucciedo8anuil YCmano8AeHO, Ymo NOAUIMUILEH , CUUMBLIL CO CIMUPOTIOM,
cocmoum u3 2enst 86,8-94%, zomonoaumepos cmupoiaa 0,8-9,3%, nonusmunena 0,7-13,7%.

KiroueBble ¢j10Ba: XUMUUECKUE CBSI3M, MOJMATUICH, BUHHWJIOBBIM

MoHomep, WK- crnekTpockomnuu, peHTTeHOCTPYKTYPHBIA W AudQepeHIraIbHo-

TEPMUYECKUM aHaIU3, METUJICHOBBIE TPYIIIbI, [10J0CA MOTJIOMIEHHS, U30MPOIIEHUII-

CTHPOJTHAS
TpeTOyTuia, MoAuQKalus.

C 1eabl0 CIIMBKHU MOJIMATHUIICHA

C aKPUJIOHHTPUIIOM WIX CO CTHPOJIOM
npoBOAMIIM 3TH  ucciiegoBanus.[Ipu srom
HCIIOJIH30BAJIM CaMbI€ COBPEMEHHBIC METO/IbI
HCCIENOBAHUs. B HaIIMX HCCIEIOBAaHUAX
OTNpEAENeHO , YTO BO MHOTHUX CIIydyasix HeT
HEOO0XOIUMOCTH B MOJIHOM
TEPMOIUHAMUYECKOM COBMEIIEHUN
KOMIIOHCHTOB B TIOJMMEP-TIOJIUMEPHBIE
CHUCTEMBI , TOCKOIBKY 3a/laHHbIe CBOWCTBa
KOMIIO3HUIIUA YacTO JOCTHUTAIOTCI HWMEHHO
Omarojaps TOMy , YTO CHCT€Ma OKa3bIBaeTCA
HECOBMECTHMOH . JTa 3aKOHOMEPHOCTh HAMHU
J0Ka3aHa C TO3UIUN TEePMOJAMHAMUYECKOM
COBMECTHMOCTH ¥ OCOOEHHO KOJIJIOUIHO-
XUMHYECKOH , TPEACTABICHHON B TUCIIEPCHBIX
cucTeMax Bompoc o Hannuuu XuMu4ecKoi
CBSI3M MEX]y TOJUAITHICHOM M BUHWIOBBIMH
MOHOMEpaMH BbIICHHWICA MertogoM HK-

888

e e e

730

dpakusi, XUMHYECKas pPEaKIHs,

AKPWIOHUTPUJI, MEPEKUCH

CTIIEKTPOCKONUH, PEHTTEHOCTPYKTYPHOTO H
nuddepeHInaTbHO- TEPMUYECKOTO aHATTU30B

HUK-cnexTppl IJIEHOK TOJILUMHOW  J10
100Mk cHuManmuch Ha crnektpomerpe VR ¢
npusmoit NaCl u  LiF B o6mactu 700cm™ .
PenTreHocTpykTypHble aHaiu3bl (IUIacTUHA
1,5x2,5Mm) npoBoaunuck Ha ycraHoBke Y PC-
50 UM ¢ MOHM3aLIMOHHOM perucTpammei.

Tepmudeckuit ananu3 o0pa3ioB (KpoIka
1x2 MM) wuccnenoBaics Ha JepuBaTorpage
cucrembl @. [Taynu , W. [laynu u JI. Opnen B
IUTATUHOBOM THIJIE B MHTEPBaJe TEMIIEPaTyp
25-600° C co CKOpOCTBIO HArpeBaHHs B
rpag/mun.[1,C.54],[2,C.35],[3,C.120 ]

O HanMYuM XUMHYECKOW CBSI3U MEXKIY
MOJIEKYyJIaMH  TIOJIMATHJIICHa  BUHHWIJIOBOTO
MOHOMEpa MOXKHO CYIUTh IO CIIEKTpaM,
CHATBIM C TPOAIKCTParupoBaHHBIX 0OpPa3IOB
cuuroro noiaumepa. (puc.1-4)

g

1 ] ! 1 1 g = 1 1 !
700 &50 000 7750 7300 7450 780G 7750 7960
— Yacrmomar ,cmT

Puc.l WK-cnekTp HE CITUTOrO MOJUITHIICHA
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B cmekTpe monuA THIICHA, CIIUTOTO CO CTUPOJIOM (pHC. 2), MOSBICHUE JOMOIHUTEIBHBIX IMOJIOC
norsomeHuii mpu 750; 840; 908; 1028; 1600-1940 cm™ cremyeT OTHECTH K METHICHOBBIM TPYIIITAM
apOMAaTUYECKOro psi/ia. ITHU MOJIOCHI B CIEKTPE CBUETEIBCTBYIOT O MPUCYTCTBUU CTPYKTYP

[-CH2— CH-

CsHs B CITUTOM TIOJIUMEPE

Ascwowa tew_
1AVV WD ARVD
T T

T

’ ANV WKW VOO AR A0 13V
¥ T T T T T

-
o
-

TMIWONSH\

WA

Puc. 2. UK-cniekTpbl MOJUATUIICHA CITUTOTO CO BUHIJIOBBIM MOHOMEPOM
CoctaB kommosunuu:I12-100 wmacc.uacteii,ctupon-40 wmacc.yacteii,liepekuch TperoyTuna-1,3
Macc.4acTei.
Kax cnenyer u3 puc. 1-4, B ciexrpax Ilomoca 730 cml, mo xoTopoii 0OBIMHO OIEHHBAIOT
KpUCTAJUTUTHYECKOe coctosiuue mnonudtuieHa [4,C.81],[5,C.8],[6,C.37 ] B cnekTpax CIIMTOTO
MOJIMATUIIEHA, COXPAHSIOT CBOIO MHTEHCUBHOCT.

S
~

! ] . | ] 1
700 850 7000 1150

] ! 1
7300 71450 7600 7750 7900
Yacmoma,cm™’ -

Puc. 3.MK-cnextps! [1D cmmToro ¢ BUHUIAIETATOM.

Cocras KOMITO3UIUU: I13-100 MpUHAAIEKAT HM3OMPONUIBHON rpymme, a

Macc.4gactei,Bunmnaerar-20
Macc.4acTeH,IepeKUCh
Macc.JacTeu.

TperOyTmia-1,3

Ha puc. 3 B chHoekTpe MNOIUATUIICHA,
CIIUTOTO c M30MPONEHUICTUPOIHHON
bpaxuuei, WHTCHCUBHbBIE MOJIOCHI
nornomenus B obmactu  886-892  cmt

84

moJjiocsl moriomeHus B obmactd 1600-1900
cM! MHTENIEHOBBIM TPYIIIIaM apOMATHIECKOTO
psna.

W3y4eHne crieKTporpaMMEbl MTOJTMATHIICHA,
CIIUTOTO C akpwioHuTpuioMm (puc. 4.),
ITOKA3bIBAET ITOSBJIEHHE 10JIOC MTOTJIOIEHHH B
obmactu 1070; 2246 cM™, XapakTepHbIX
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MPOJIOJKUTD HaTH4Iue rpymm B
CTPYKTYPUPOBAHHOM MOJIHITUIICHE.

COOTBETCTBEHHO  Je(OPMALIMOHHBIM UM

BaJICHTHBIM  KoJsieOauusamu C=N

CBsI3el
[2,C.34],[4,C86] KOTOpbIE

IIO3BOJIAOT

[-CHz— CH ]

T T ASCWOWSN TNy

BAN\\Y NNV WAY  ARD . V00 . WWQ R0 ANRD W0
T T T T T T q I

aumomonsoh\

Puc.4. UK-cniekTpsl NOJUATHIIEHA CIIUTOTO C AKPUIOHUTPUIIOM

CoctaB xkomno3unuu:I113-100 mac.yacteit,akpunonuTpui-20 mac.yacTeid,liepekucsh Tperoyruna-1,3
Macc.4acTei.

B cnektpe monuaTHIIEHA, CHIUTOTO C BHHHIANETATOM (PHUC.D ), MOSABIEHUE XapaKTepHOM
MOJIOCKI TIOTJIOmeHust B obactu 1720-1730cm™t clenyeT OTHECTH K BaJeHTHBIM kosiebanusm C=0
copepkanux rpymmn [6 ,C.39]. DT0 MO3BOSET MPEIOKHUTH, YTO B MPOIECCE CTPYKTYPHUPOBAHUS
MTOJIMATUIIEHA ITPOUCXOANT CIIMBAHUE CTPYKTYP C IOJUMEPHOH LIETBIO
[-CH2— CH- ]
|
0O-CO- CHs

730
1466
1730

N
I 1 jo SR 1 ) ]
700 850 7000 7150 7300 7450

$ o
7600 7750 7000
Yacmoma, ol -

Puc. 5 UK-cnektpsl [1D crmuToro ¢ BUHUIAIETATOM.

CoctaB xommno3unuu:I1123-100 nac.gactei,Bunuaanerar-20 Mac.4acTeu,IepeKnch
TperOyTuia-1,3 mac.yacte.
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B tabmune 1 mokazaHa onTHYECKas TJIOTHOCTh XapaKTEPHBIX MOJIOC MOTJIOMICHHS CIIHTOTO
MOJUATHIIEHA B 3aBUCHMOCTH OT COZAEPIKaHUS MOHOMEPA B KOMITO3UIIHH.
Tabmuma 1.
V3MeHeHrEe ONTHYECKOM IIIOTHOCTH XapaKTEPHBIX IMOJIOC  MOTJIOMIEHHUS CITUTOIO IMOJIUITHIICHA B
3aBHCHMOCTH OT COJICP)KAHUSI MOHOMEpPA B KOMITO3UIIHH

Coneprxanue MoHomepa | [Tosiocel  moriomieHuss MOpU  COOTBETCTBYIOIIMX  YaCTOTax
Macc. yacteil Ha 100M.4. | moJMATHIIEHA, CIIMTOTO MOHOMEPAMHU: CM
ITOJIN3TUIICHA Crupon W3onponenun- | AKpUIOHUT Bunun-
CTUPOJI -put armerar
908 | 1028 | 1600 | 891 1600 | 1080 | 2246 | 1720-1730
10 0,08 {0,10 | 0,15 | 0,20 0,31 | 0,10 | 0,14 0,56
20 0,12 | 0,17 | 0,27 | 0,38 0,46 | 0,11 | 0,38 0,69
40 0,21 | 0,28 | 0,47 | 0,44 0,47 | 0,13 | 0,39 0,80
60 0,22 | 0,33 | 0,60 | 0,46 0,78 | 0,15 | 0,37 0,98
80 0,31 | 043 | 0,80 | 054 0,81 | 0,12 | 0,40 1,21
BriBoabI

Takum O6p330M, aHaJInu3 I/IH(I)paKpaCHLIX CIICKTPOB CIONHUTBIX O6p33L[0B CBUACTCIILCTBYCT, YTO
B3aI/IMOII€I>'ICTBPICM MaKpOMOJICKYJ IIOJIM3THJICHA C BWHWJIOBBIMHU MOHOMCpaMu B IMPHUCYTCTBUU
IEPCKUCU TpeT6YTI/IJ'Ia MMPOUCXOAUT XUMHNYCCKAA PCaK s, B PE3YJIbTATC Y€TO MOHOMCPHBIC 3BCHbA,
XUMHNYCCKHU CBA3AHHBIC C IMTOJIUITUIICHOM, TCPAIOT CITOCOOHOCTB K PACTBOPCHUIO B COOTBCTCTBYIOIIUX
PACTBOPUTCIAX U OAIOT XapPaKTCPHBIC ITIOJIOCHI ITOTJIOIICHUA.
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STUDY OF THE MECHANISM OF CROSS-LINKING AND STRUCTURE STITCHED
POLYETHYLENE
Z.N. Aliyeva
Azerbaijan State Oil and Industry University

Using an adsorption thin layer chromatography method, we attempted to indirectly determine
the molecular weight distribution of polystyrene crosslinked from polyethylene by the molecular
weight distribution of polystyrene present in the composition but not reacted with polyethylene during
structuring.

The observed effect of structural stabilization is associated with the appearance of a chemical
interaction between polyethylene and a vinyl monomer with the formation of a stable structuring. As
a result of the research, it was found that polyethylene, crosslinked with styrene, consisted of 86.8-
94% of styrene homopolymers 0.8-9.3%, polye thylene 0.7-13.7%.

Keywords: chemical bonds, polyethylene, vinyl monomer, IR spectroscopy, X-ray diffraction
and differential thermal analysis, methylene groups, absorption band, isopropenylstyrene fraction,
chemical reaction, isopropenyl-styrene fraction, acrylonitrile, tert-butyl peroxide
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TiKiLMiS POLIETILENIN TiKiLMO VO QURULUS MEXANIZMININ
OYRONILMOSI
Z.N. Oliyeva
Azarbaycan Dovlat Neft vo Sanaye Universitetinin

Adsorbisiyon inco xromotoqrafiya analiz tisulu ilo tikilmis polietilendo polistirolun
molekulyar- kiitlo paylanmasi toyin olunmus, kompozisiyada olan,lakin tikilmodos istirak etmayon,
yani qurulusamalogotirmoads reaksiyaya girmayan polistirolun miqdar1 hesablanmisdir.

Tatin olunmus bu qurulusun sabitlogsmasi effekt asasan polietilenin vinil monomeri ila alagaya
girarokmohkom qurulusun amala golmasi naticasinds bas verir. aparilmis todgigat naticasinde malum
olmusdur ki, polistirolla  tikilmis polietilen,86,8-94%qomopolimerdan,0,8-9,3% polietilendan,0,6-
13,7% stiroldan ibaratdir.

Acar sozlor: tikilmis polietilen, tikilmo, Vo qurulus mexanizmi,diferiensal-termiki
analiz,fraksiyaSanaliz,kimyaVi reaksiya,
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UOT 502:596.139

QIRMIZI KORPIC TULLANTILARI 9SASINDA KOMPOZISIYALI BETONUN
ALINMASI
Magistrant N. H.Kisiyev, N.9.Cafarova, M.Y. Sadiqova
Azarbaycan Dovlat Neft vo Sanaye Universiteti
Email: jafarova-naxida@rambler.ru
Maqala sokiilon kéhna tikililarin, habelo miiasir insaat meydangalarinda yaranan karpic qiriglarinin,
keramika Sonayesinin tullantilarinin, eloCa da Karpic istehsal edon miiassisalarin brak mahsulu olan qirmizi
Korpic tullantistmin, tokrar xammal kimi samorali istifadasine hasr olunmusdur. Maqaloda miiasir ekoloji
problemlardan biri olan tullantilarin utilizasiyast kimi keramika tullantilarimn tikintido insaat betonu iigiin
xwrda va iri doldurucu gisminda istifadasinin iqtisadi effektivliyi asaslandiriimisdir. Bununla yanasi, maqalada

aparilan tadqgiqatlarin naticalari miizakira edilmigdir.

Acar sozlar: keramobeton, korpic qirintilari,

ikincili xammal, tikinti tullantilari, tokrar istifado,
kompozisiyali beton, keramika tullantilar:

Bakinin goharsalma tarixina qisa bir
baxis kifayat edir omin olaq ki, kegon 10-15 il
orzinda sohor rangarang va colbedici yeni sima
qazanmigdir. Lakin buna baxmayaraq, biz
hordon yeno do yondomsiz birmartobali
tikililorin ultramiiasir binalarla qonsulugunun
sahidi olurug.

Comiyyatin, ohalinin sosial
voziyyatinin  yaxsilasmasina dogru atilan
addimlardan biri do yeni binalarin tikilisidir.
Bu biitiin diinyada proqressiv inkisaf sahasidir.
Bu baximdan, Azorbaycanda da ingaat
sektorunda canlanma hiss olunur. Sohords yeni
iislubda tikililorin vo goxmortobali binalarin
say1 ilbail artmaqdadir [1].

Azorbaycan Respublikasinin Prezidenti
conab Ilham Oliyevin 26 fevral 2016-c1 il
tarixli Soroncamina osason Bakinin bir sira
rayonlarinin sosial-iqtisadi inkisafinin
siirotlondirilmosi ~ lizro  olavo  todbirlor
haqqindaki qorar biitiin bu problemlori hall
etmoyo yonolmisdir. Bu Soroncamda nozordo
tutulmus islorin hoyata kecirilmosi Azorbaycan
Respublikas1 Nazirlor kabinetinin 25 fevral
tarixli 86 sayli gorarina uygun aparilacaqdir.
Soziigedon qorarda Bakinin 12  inzibati
rayonundan 9-da yasayis fondunun inkisafi
izra tapsiriglar verilmisdir. Belos ki, bu qorar
Suraxani, Nosimi, Xotai, Norimanov, Nizami,
Yasamal, Sobail, Pirallah1 vo Xozor rayonlar
orazisindo qoza voziyyotindo olan binalarin
sOkiilmasini vo yerindo ¢oxmaortoboli, miiasir
binalarin  ucaldilmasint  nozordo  tutur.
Beloliklo, bes il orzindo Bakimin biitiin
rayonlarinda goza voziyyetindo biitiin binalar,
yasayls  vo  qeyri-yasayls  obyektlori
sokiilocokdir.
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Tohlil gostorir ki, kegon asrin 40-60-c1
illorindon qalmis binalar yasayis binalarinin
imumi saymim 10-12%-ni  togkil edir.
“Sokiilocoklor” seriyasina taxta vo qamis evlor
(onlarin istismar miiddatlori  20-25 ildir),
istismar miiddati 30 il toskil edon, kecon
yiizilliyin ortalarinda korpic vo palcigdan
tikilmis evlor daxil edilmisdir. Sozsiiz ki, onlar
yararsiz haldadirlar, onlarin sokiilmasi tolob
olunur

Kohno tikililorin - sokiilmasi zamani
yaranan miixtolif ndv insaat zibillori arasinda
Korpic qurintilart boyiik kitloni toskil edir.
Dovlat statistika komitasinin hesabatina asasen
demok olar ki, har il tullant1 soklinds atilan
Korpicin yalniz 0,5 %-o godori tokrar istifado
olunur, qalan1 iso tikinti  tullantilar
poliqonlarina géndorilir. Bu isa yiizlorlo ton
Korpic qirintilart demokdir. Tok elo 2015-ci
ildo bu rogom 295 ton toskil etmisdir [2].

Olkodo sanaye tullantilarinin miitomadi
gobulu va sonayenin tokrar xammal emali kimi
1slo moasgul olan dovlot qurumlarinin olmamasi
tiztindon har il minlarla ton tokrar xammal kimi
ohomiyyat kasb eds bilacak ingaat tullantilar
poligonlara dasinir, bunlarin ¢ox az bir hissasi
0zal sirkatlor torofindon emal edilir. Cox boyiik
miqdarda das karxanalarinda iri dasin
dogranmasi prosesindo das tozu vo qirintilari
soklindo tullantilar omolo golir, eloco do
istehsalatda, korpic zavodlarinda karpic
quintilart vo brak korpic tullanti soklinds
yigilir. Istehsal zamanmi omolo golon Vo
toztutucu qurgular torafindon tutulmayan
Korpic tozunun havani daha da ¢irklondirmasi
otrafdaki yasayis montogolori torafindon haqli
naraziliqlara sobob olur. Bu tullantilarin
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dasimasi, zibilxanalara yigilmas: hom maddi,
hom ekoloji cohotdon zororli  prosesdir.
Zibillikloro  yigilan  texnogen tullantilar
arasinda korpic qirintilarinin payma boyiik
saholor diisiir. Uzvi galiglardan forgli olarag bu
nov tullantilar ¢iirimir vo poliqonlara
diisdiikdo orazinin siiratlo dolmasina sobab
olur, naticodo yeni torpaq sahalarinin
ayrilmasina ehtiyac artir. Lakin, karpic
tullantis1 tikinti materiallar1 tigiin qiymatli vo
somorali ikincili xammal manbayidir [3].

Hazirda vo yaxin goalocokdo miixtalif
nov tikinti liglin osas struktur material beton vo
domir-beton olaraq qalir. Buna goro, miixtolif
nov beton istehsali tigiin tullantilardan istifado
imkanlarinin geniglondirilmasi vacib
problemlordon biridir. Tullant1 karpic qiriglart
yiingiil beton istehsali {iglin daha onamlidir.
Ciinki betonlarin ¢okisini azaltmaq {i¢iin
masamoli  doldurucularin  istifadasi  yiik
dasiyan aqreqatlardaki strukturlarin isinin
ylingiillogsmasina sobob olur[4].

Bozi tikinti mohsullarinin istehsali
tictin keramik karpic qiriglarinin istifadasi hom
tobii ehtiyatlara gonast, hom do ekoloji
tohliikasizliyi tomin etmok t¢iin tullantilarin
idaro olunmasi baximindan boyiik iqtisadi
ohamiyyot dasiyir. Eyni zamanda, goxillik
tocriibadon molumdur ki, ohang
yapisdiricilarinin suya davamliligini artirmaq
ticlin ozilmis korpicdon aktiv bir hidravlik
doldurucu kimi istifado olunur. Hal-hazirda,
sementsiz oyadilmis beton vo ingaat mohlullar
istehsal etmok ti¢iin keramika tullantilarindan
istifado etmok miimkiindiir. Oyadilmis beton,
suyun vo bozi aktivatorlarin (an ¢ox ohang,
bozon sement vo s.) istiraki ilo Karpic
quriglarinin - vo  diger tullantilarin - gqismon
tytidilmosi ilo oldo edilon plastik barkiyan
tikinti materialidir[5,6].

Yuxarida geyd olunanlar 6lkomizdo
tikinti istehsalinin xammal bazasinin tikinti
sonayesi miiossisalorinin miixtalif
tullantilarinin  emali vo Samorali istifadosi
hesabina shamiyyatli daracads genislondirils
bilocayini gostarir.

Aparilan todqigat isi betonun maya
doyarini  vo otraf miihitin  ¢irklonmosi
daracasini azaltmaq ticlin beton
konstruksiyalarinin  istehsalinda  qirmizi
(keramik)  Kkorpic  quriglarinin  istifadosi
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texnologiyasinin hazirlanmasina Vo
osaslandirilmasina hasr edilmisdir.

Istehsal tullantilarinin tikinti
materiallart vo mohsullarinin istehsalinda

istifadosinin miimkiinlilylinii dyronmak {igiin
ADNSU-nin tadris vo elmi laboratoriyasinda
tocriibi tadqiqatlar aparilmisdir. Bu moagsadls
asagidaki vazifalarin halli nozords
tutulmusdur:

- Qurmizi  korpic  qiriglarmin
xirdalanmasi qaydasinin dyranilmasi;

- xardalanmis  mohsulun
xiisusiyyatlorini 6yranmok;

- yingil betonun barkimasi Vo
mohkomlik xiisusiyyatlorinin kinetikas1 ilo
bagli todgigatlar aparmag.

Bels bir fikir var ki, k6hna karpic daha
mohkamdir. 80% hallarda bu hagigaton do
belodir. ©dobiyyat aragdirmalari naticasinda
bu gonasts galmok olar ki, karpic masamali vo
davamli qurulusa malik oldugundan, korpic
tkililorin ~ sokiilmosi  naticasinds  ikincili
material kimi oldo edilon korpic qirintilar,
ilkin materialla tam eyni struktura malik olur.

Todgigat  tglin  secilmis  korpic
qurintilart Xirdalan Korpic zavodunda brak
mohsuldan gotiirilmisdiir. Miixtolif
monbolardon olds edilon molumatlar gostorir
ki, ylingiil betonda keramzit avazina korpic
quriglarinin istifadasi onun maya dayarinin 30-
35% azalmasina imkan verir [7-9].

asas

EXSPERIMENTAL HISSO
Moalumdur ki, doldurucunun o6lgiisii
betonun  xassalorino  tosir edir.  Karpic

quriglarinin ikincili xammal kimi istifadasini
oyronmok {igiin dasqiranlarin laboratoriya
qurgusundan istifads edorak avvalca qirintilar
xirdaladiq, sonra laboratoriya avadanlig: kimi
istifado olunan miixtalif Olgiilii  aloklor
dastindon istifado edorok qirmntilarin donover
torkibino asasan, narinliq daracasine gors segib
fraksiyalara ayirdiq [6]. Bu zaman 3 fraksiya
ayirdiq: 1) hissaciklorin 6l¢iisii 20 mm-a goadar
olan qiritilar, 2) 5-20 mm 6l¢iilii qirintilar vo
2) hissaciklorin olgiisi 5 mm-don kigik
qurntilar (karpic tozu). Tadqiqat tiglin 2-Ci Vo
3-cii fraksiyalar secildi.

Miiqayiso {igiin beton niimunasi kimi
osas olarag, M-250 markali 2200 kq/m3 sixliga
malik agir beton secilmisdir. Bunun iiciin
verilmis torkibds sement : ¢inqil : doldurucu
nisbati 1: 4 2 olmaqgla beton qarisig1
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hazirlanmis, sonra isa buraya sement suyu-0,5
hisso vo C-3 superplastikatoru gqatilmigdir.
Sement kimi Portlandsementin M-400 markali
novindan istifads edilmisdir. Bu zaman alinan
beton B20 sinfins aid olmalidir.

Korpic  qurmtilarinin -~ moéhkomlik
xassalorinin  yoxlanmast moqgsadi ilo hom
kublar soklinds, hom do prizmalar soklinds
niimunslor hazirlanir. Bu mogsadls, 15 x 15 X
15 sm 6lgiloro malik kublar soklindo miixtolif
torkibli 3 odad niimuns hazirlanmisdir. Bu
niimunalordon  birinci garigigin torkibinds
ononovi olaraq istifado olunan iri Olgili
ohangdasi, ¢inqil dolduruculari avazina ikincili
¢inqil olan xirdalanmig qirmizi  karpic
qirintilar1 (20/5mm 6lgiilii) istifado edilmisdir.

tomiz tikinti qumundan istifado etmoklo
hazirlanmisdir.

Oldo edilmis kompozisiyanin 2Sas
xtisusiyyatlorini 6yronmoak maqsadi ilo 0,007
m® hocmindo beton mohlulu hazirlanmisdir.
Miivafiq beton qarisigin hazirlanmasi tigiin
komponentlarin talob olunan tarkibi cadval 1-
do verilmigdir.

Ikinci niimunoda doldurucu
xirdalanma dorocasi 5 mm-don kicik olan,
demok olar ki, asason tozdan ibarst olan Mk =
2.3 olan qirmizi karpic qumu ils avaz olundu.

Beton qarisiginin III nimuno novu
yuxarida verilmis torkiba sementin ¢akisinin
2-3% miqdarinda C-3 superplastiklogdiricisi
aslava edilmokls hazirlandi.

Bu qarisiq niimunasi donavarliyi Mx= 2 olan

Cadval 1
Beton niimunalarinin tarkib miqdari (kq ils)
Ne Adi Migdari, kq ila
1 | Keramik (girmizi) karpic girintilari 8,6
2 | Qum 4,2
3 | Sement 2,075
4 | Su (sement suyu) 1,260 (0,5)

Noaticalar

Ilk tocriibalor gostordi ki, iri donoli doldurucunun korpic qirintist ilo avoz edilmoasindon
hazirlanmis betonun maya doyari diger bu novlii betonlarla miiqayisade xeyli ucuz olur. Bels ki,
doldurucu kimi 1m?2 ¢inqil avezine korpic qirmtisi istifado etmoklo hazirlanmis beton istifads olunan
onanavi (qranit, ohangdasi, gil- ¢inqillarindan hazirlanmis) ¢ingil dolduruculu betondan 2 dafs ucuz
basa golir. Malumdur ki, M250 betonlar1 goxmartabali evlords va 6ziillords genis istifads olunur. Bu
baximdan tullanti osasinda hazirlanan vo agir betonun texniki xassoloring uygun golon
keramobetonun alinmasi iqtisadi cohotdon xalq tesarriifatina daha boyiik somora vers bilor. Bu da bir
daha gostorir ki, keramik korpic tullantilar1 osasinda hazirlanmis betonun indiki soraitdo aparilan
tikintilordo totbiqi boyiik perspektive malikdir[8].

Beloliklo, tullant1 korpic qirintilarinin istifadosi naticosindo golocokds agir beton hazirlamaq
ingaat tikililorinda sorf olunan kapital1 azaltmagqla yanasi, otraf miihito atilan tullantilarin da miqdarini
azaltmis oluruq. Bu iss 6z ndvbasinds zibillik kimi istifads olunan arazilorin daha somarali magsadlor
ticiin istifadasine yol acir.
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HOJYYEHUE KOMPO3UIIMOHHOI'O BETOHA HA OCHOBE KUPITMYHOI'O BOs
Marucrpant H.X.Knmmes, H.A./I:kadpaposa, M.IO. CagbiroBa
Azepoaiinxanckuii I'ocynapcreennslii YHuBepcurer Hedpru u IlpombinieHHocTH

CTaTI)ﬂ IIOCBJIIIICHA 3(1)(1)€KTI/IBHOMY HCIIOJIb30BAHHUIO OTXOAO0B KEPAMUUYCCKOT'O KUPIIMIHOT'O
00s1 00pa30BaBIINXCS MPHU CHOCE CTAPbIX KUPIHYHBIX 3JaHHWH, a Takke Opak IpH MPOU3BOJICTBE
KpaCHOI'0 KupIiu4a. B cratne O6OCHOBI)IB21€TC$[ SKOHOMUNYCCKaA Bq)(beKTI/IBHOCTI) C UCITIOJIb30BAHHUECM
UX B Ka4€CTBE MEJIKUX U KPYIHBIX 3aMI0JIHUTENEH ISl CTPOUTEIHLHOTO OETOHA, yTUIIN3allUU OTXOO0B,
YTO SIBJIIETCSI COBPEMEHHOM IKOJIOTHYECKON MPOOIEeMOil, a TakXKe paccMaTpUBAIOTCS PE3yJIbTAThI
HCCIICIOBAHUS.

KiioueBble ¢JI0BA: KEPAaMOOCTOH, KHPIIUYHBINA OOH, BTOPCHIPHE, KOMITO3UIIMOHHBIN OCTOH,
PELUKIIMHT, KEPAMUYECKHUE OTXO/IbI

USE OF BRICK WASTE FOR PRODUCTION OF CONCRETE COMPOSITES
Masters N.H. Kishiyev, N.A Jafarova, M.Y. Sadigova
Azerbaijan State Oil and Industry University

The abstract: The work deals with an urgent problem of utilization of man-made products
in the form of a ceramic brick battle resulting from the demolition of buildings and structures, as
well as the ceramic industry waste using it as fine and coarse aggregate in concrete.

The paper presents the analysis of the environmental situation in the region and the results
of a study of waste demolition of buildings and structures and the ceramics industry for more
efficient use of the product as a filler in the manufacture of building composites.

The keywords: ceramic concrete, ceramic brick fight, recycled materials, construction

composites, waste demolition of buildings, ceramic waste .
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BUTADIEN-STIROL KAUCUKUNUN BENZILNAFTENAT EFiRi iLO
MODIFIKASIYASI
9. H. Rohimli, A.9. Agayev
Azdrbaycan Dovlat Neft vo Sonaye Universiteti
Acar sozlar:butadien-stirol kauguku,benzilnaftanat
efiri,reologiya,ekologiya,vulkanizasiya,plastiklosdi

Son illords neft osasli omtas
plastiklorinin  iqtisadi  cohotdon  somorali
sokildo bioloji parcalana bilon materiallarla
roqaboto davamli mexaniki xassolor fonunda
ovoz edilmasi ilo bagh todqiqatlara ¢ox digqet
yetirilmisdir. Biopolimerlor bu mogsad iigilin
on perspektivli material hesab olunur. Bununla
birlikds, imumiyyatlo islomo vo son istifads
baximindan zoif mexaniki xiisusiyyatlors
malikdirlor, ¢linki termoformasiya zamani
gostorilon  kovroklik  onlarm  istifado
potensialint mohdudlagdira bilor. Bu problemi
aradan qaldirmaq ii¢iin biopolimerlorin lazimi
islomo qabiliyyotini tomin etmok {igiin
plastiklasdiricilar alava olunur.[1-10].

Bioloji  pargalanan  asqarlar  vo
plastiklosdiricilor materialslinaslarin
todgiqatlarinda diqqet morkozino diisdiikdon
sonra bu mahsullarin xiisusiyyatlori daha aydin
goriinmoys basladi. Ftalatlar vo digor sintetik
onanavi plastiklosdiricilor kimi adi
plastiklosdiricilor ovozino, asagi toksiklik vo
bir nega plastik, gatran, rezin vo elastomerlorlo
yaxst uygunlugu olan tobii vo ya bioloji
parcalanan plastiklosdiricilorin,
biopolimerlarin istifadoasi ilo olagadar diinyada
artan tendensiya ilo yanasi bazar diqqgati calb
etmisdir. Burada son onilliklor arzindos tobii
plastiklogsdirma / sintetik vo biopolimerlor
sahasindoki osas naticalor vo inkisafi todqiq
edacayik.

Plastiklosdiricilor asqarlar kimi
polimer sonayesindo genis istifado olunan
asagl molekulyar agirhqh doyiskon olmayan
birlosmolorin vacib bir sinfidir. Bu ciir
maddolorin asas rolu, ikinci doracali kecid
temperaturu va siise kecid temperaturunu (T g)
azaltmagqla polimerlorin elastikliyini va isloma
qabiliyyatini artirmaqdir.

IUPAC Suras1 (Beynalxalq Nozari vo
Totbiqi Kimya Ittifaqi) bir plastiklosdiricini
"elastikliyini, i qabiliyyatini vo ya uzanmasin
artirmaq ti¢lin bir maddo (adoton plastik vo ya
elastomer) daxil edilmis bir madds vo ya bir
material" olaraq toyin etdi. Bu maddolor

rmao.
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polimer zoncirinin elastikliyini, miigavimatini
vo dielektrik sabitliyini artirmagqla, polimerin
gorginliyini, sortliyini, sixligini, 6zliiliiylinii vo
elektrostatik  yikiinii azaldir [11-12]
Kristallik, optik soffafliq, elektrik kegiriciliyi,
yangma davamliliq vo bioloji parcalanma,
digor fiziki  xiisusiyystlor kimi  diger
xuisusiyyatlora do tosir gostarir.

Son on ilds diinya miqyasinda plastik-
logdiricilorin istehsali 5 milyon tona yaxin
olmusdur. Onlar toxminon 60 polimer va 30-
dan ¢ox mohsul qrupuna totbiq edilmisdir [13-
24]. Plastik mohsullarin istehsali {i¢iin
plastiklosdiricilorin istifadasi yeni bir tocriiba
deyil. Polimerin xiisusiyyatlorini doyisdirmoak
liclin  onun totbigino 1800-cii illordon
baslanilmisdir. ilk zamanlarda seliiloid vo ya
selilloz lak istehsalgilar1 tobii kamfora vo
gonogorcok yaginin plastiklosdirilmosi
moqgsadi ilo  plastiklosdiricilordon istifado
etdilor, lakin bir ¢ox zaman alinan naticalor
gonaatbaxs olmurdu.

Eksperimental hissa :Butadien -stirol
vo Benzilnaftenat efiri(BNE) binar qarisigi
asagida gostorilon iki texnoloji proses iizro
hazirlanir: 1. butadien-nitril  kauguku
vardononin  60-80°C  temperatura  qodor
qizdirilmig vallar1 arasina verilorak voraq
halma salimir, 3-5 doqiqo miiddstindo
plastiklosdirilir vo sonra PVX kauguka olava
edilir. PVX YMNT ilo 5 doqiqe miiddotinds
qarigdirthir. 2. YMNT PVX-la 40-60°C
temperatura qador qizdirilmis ekstruderds 4-5
dogigo miiddstinds garisdirilir.

Butadien-stirol vo BNE
qarisigt  cadval 1-do  gostarilon
hazirlanir.

Butadien-stirol ~ kaugukunu  BNE
modifikasiya etdikdin sonra alian
kompozisiyanin fiziki-mexaniki xassolorine
BEN —in miqdarmin tasiri dyronilmisdir,eyni
zamanda BEN-Ia yanasi miixtolif
plastiklosdiricilorin tosiri miigayisali sokildo
Oyronilmisdir vo alinan naticolor sokil 1-do
verilmisdir.Cokildon goriindiiyii kimi

ilo binar
tarkibdo


https://www.sciencedirect.com/science/article/pii/S0014305710004763#b0010
https://www.sciencedirect.com/science/article/pii/S0014305710004763#b0015
https://www.sciencedirect.com/science/article/pii/S0014305710004763#b0015
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Cadval
Butadien-stirol vo BNE ilo kompozisiya qarisiginin resepti

Niimunolorin

Omrosi
Ingridientl3ri 1 2 3 4 5 6 7

Adlar

Butadien-stirol 100 100 100 100 100 100 -
BNE - 20 40 60 80 100 100
BaCl» - 2,0 2,0 2,0 2,0 2,0 -

20 a0 20 100

Sakil.Plastiklosdiricilorin migdarinin kompozisiyanin xassolorino  tasiri

Butadien-stirol vo BNE ilo  kompozisiya qarisiginin hazirlandigdan sonra onu
vulkanizasiya prosesino ugratdigdan sonra onun fiziki —mexaniki xassolori toyin olunmusdur
Alinan naticalor cadval 2-do  vo 3ds verilmisdir

Cadval 2
Vulkanizatlarin xassalori
Qirilmada méhkomlik haddi, MPa 21,4 19,7 15,3 221 15,8 21,7 15
300 % uzanmada sorti goarginlik, MPa 09 [092 063 |09 0,65 |0,87 |0,67
500 % uzanmada sorti gorginlik, MPa 1,81 1,7 1,81 1,79 1,25 |1,81 1,27

Nisbi uzanma, % 900 870 840 880 900 870 890
Nisbi qaliq deformasiyasi, % 91 9 10,2 |85 8 9 8,5

Qirillmaga miiqavimoat, KH/m 380 [351 (270 |40,0 |28,0 385 |315
Elastiklik, % 70,0 | 68,0 |615 |680 |620 |69,0 |630
TM-2 izro boarklik sorti vahidi 350 320 (275 (350 (31,0 |[350 |300

Butadien-stirol vo BNE osasinda alinmis kompozisiya codval 1 — do gostorilmis resept
iizro 20 doqigo miiddstinds laboratoriya vardenasinds hazirlanmisdir. Hazirlanmis kompozisiya
143 + 1°C temperaturda 20 dogigo miiddotindo vulkanizasiya edilmisdir. Alinmis
vulkanizatlarinin fiziki — mexaniki xassalarinin tadqiqi aparilmis va cadval 3 — do gostorilmisdir.

Cadval 3.
Butadien-stirol vo BNE osashi kompozisiya materiallarinin fiziki — mexaniki xassalori
Ne | Fiziki — mexaniki xassalar Kompozisiyanin gifri
1 2 3 4 5 6
1. | Dartilmada mohkomlik haddi,MPa 66 76,2 | 76,9 | 746 |768 |679
2. | Nishi uzanma,% 120 140 | 146 | 150 | 153 | 158
3. Qaliq deformasiya,% 10,8 109 (110 |114 |119 |120
4. | Elastiklik,% 21 23,1 | 238 |24,0 |239 |241
TM — 2 cihazi tizra borklik,s.v 68 67,4 | 67 66,2 | 66,0 | 85,0
Sirtiinmays davamliliq,qr/daq 19,9 16,0 |16,3 | 16,9 | 17,1 | 17,7
(Cihazn diskinin siirati 200d6vr/daq)
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NOTICO

Oldo edilmis noticalorin tohlilindon belo gonasts golirik ki, BNE ilo modifikasiya olunmamis
kompozisiyanin fiziki-mexaniki xassolorino nozoron modifikasiya olunmus kompozisiya
niimunslorinin fiziki-mexaniki xassolori daha da yaxsilasmisdir.Belo ki, coadvoldon do aydin
oldugu kimi, optimal torkibde hazirlanmis kompozisiyanin fiziki-mexaniki xassalori butadien-
stirol osasinda alinmis kompozisiyaya (niimuno 1-0) nisboton dartilmada mohkomlil hoddi
66MPa-a qars1 76,8MPa, nisbi uzanmasit 120%-0 qarst 153%, elastikliyi 21%-o0 qars1
24%,siirtlinmays davamliligl 19,9g-ma qars1 16,0 q olmusdur, yoni siirtiinma naticasinds yeyilma
azalmast migahids olunmusdur.Demali, polivinilxloridin on c¢atigmayan cohatlorindon olan
strtiinmays davamliliq 20%-o yaxin, elastiklik iso 14% artmisdir.Buda o demokdir ki, aldigimiz
kompozisiya materialinin istismar miiddoti artir ki, bu da iqtisadi somoralilik demakdir.
Beloliklo buradan aydin olur ki, kompozisiya qarisigina (5 — 20 k.h.) BNE verilmosi oan optimal
variantdir vo bu zaman tolob olunan standartlara miivafiq golon kompozisiyalar almaq
miimkiindiir
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MOAUDPUKALUA BYTAIUEH CTUPOJIHOI'O KAYUYKA C
BEH3UWJIHA®TEHAHTHOM 3®UPOM
A.T'. Parumimn, A.A.Araes

AsepOaitxancknii I'ocynapcreennsbiit Yausepceurer Hedpru u IIpombinienHocTu
[TpoBenena moaudukanus OyTajueH CTUPOIHOTO Kayuyyka ¢ OCH3MWJIHA(TEHAHTHOM 3(QHPOM,
MOKa3aHo, d4TO Ui MOoAW(UKAaIWU OyTagueH CTUPOJHOTO KaydyKa CcaMblii ONTHMAalbHBINA
wiocTuukarop spusercs OeHswnHadTaHaTHBIN 3¢up.B peuentype KoMmo3umuu HEOXOAUMO

HCIIOJIB30BAT €ro 7-9 MacCOBBIX YaCTUAX

MODIFICATION OF STYRENE BUTADIENE RUBBER WiTH BENZYL
NAPHTHENIC ETHER
A.G. Rehimli, A.A. Agaev
Azerbaijan State Oil and Industry University
Modification of styrene butadiene rubber with benzyl naphthenate ether was carried out, it was
shown that for the modification of styrene butadiene rubber the most optimal plasticizer is benzyl
naphthanate ether. In the formulation of the composition it is necessary to use its 7-9 mass parts.
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YIK. 622.276.52
TOBIi QAZIN DAIROVI YATAQDA QEYRIBIRCINSLIYININ iKi MUXTOLIF
HALI UCUN STASIONAR QAZODINAMIK MOSOLOLORIN HOLLI
G.G.Mammadova
Azarbaycan Dovlat Neft vo Sanaye iiniversiteti
gulbahar.mammadova@mail.ru

Acar sozlor: gazodinamik mosalo, stasionar
sliziilma, geyribircins yataq, saquli quyu, oyri
yarimsferik quyu, quyudibi, qaz axini, yarimsferik

sektor, keciricilik omsal1, qazverim omsali

Mbqalada dairavi geyribircins yataqda tabii qazin sferik-radial stasionar siiziilmasina aid iki miixtalif
hallar tizro gazodinamik masalalor hallini tapmisdir. Burada gazin siiziilmasi xatti stiziilma Darsi ganununa
tabedir. Qeyribircins qaz yataginin asas istismar parametrlori iiciin diisturlar ¢ixarimigdir. Bu da yeni qaz
yataqlarimin iglonma layihasinin tartibinda, miixtalif masalolorin hallinda istifads edilo bilar. Eyni zamanda
tabii qazin dairavi yataqda sada qeyribircinsliyinin iki miixtalif hali iiciin stasionar qazodinamik masalonin
hallinin ekoloji cohatdan yranilmasi daha magsada uygundur.

Qazin sferik-radial stasionar siiziilms axini

asagidaki ti¢ halda bas vera bilar:

- tomiz qaz yatagi yarim sferik hondasi
formaya malikdir vo vertikal quyu bu
horizontal yatagin morkazinds islayir,
0 mohsuldar layin tavanmni &ziiniin
cokok yarimsferik dibilo azaciq
acmisdir, yatagin giicii boyiik deyildir
[1,2].

- tomiz qaz yatagi horizontal vaziyyatdo
yatmigdir vo vertikal quyu bu dairovi
yatagin tavanini  quyunun  ¢Okok
yarimsferik  dibilo  ciizi  agmisdir,
yatagin qalinlig1 boytikdiir;

- tomiz qaz yatagi boyik qalinliga
malikdir, bu  dairovi  yatagin
morkazinds yerlogmis vertikal quyu
laymn acilma doaracasine  gora
qazodinamik tamamlanmis deyildir;
quyunun dibi ¢dkok  yarimsfera
formasindadir.

Biitiin bu hallarda istismar gaz quyusu
layin agilma xarakterino goro gazodinamik
tamamlanmis quyudur([3,4].

Birinci halda yarimsferik yatagin
radiusu iki qonsu islayan (an yaxinda yerla-
sonlorin) quyular arasindaki  masafonin
yarisina barabardir.

Ikinci vo {iglincii hallarda yarimsferik
drenaj zonasinin radiusu da yuxarida
gostorilmis mosafoys barabordir, lakin bu
radius giymatine gors qaz layinin qalinligindan
asilidir.

Qeyd etmok lazimdir ki, ti¢lincii halda
gazodinamik masalalarin halli birinci va ikinci
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hallara nisoton ¢ox miirokkobdir, ¢iinki birinci
Vo ikinci hallarda qazin yalmiz sferik-radial
stizilmo aximi ii¢lin qazodinamik hesablama
disturlarini istifado edirlar, ti¢lincii halda iso
hom yasti-radial, hom ds sferik-radial siiziilmo
axinlar1 liclin analoji hesablama diisturlarinin
¢ixarilmasi tolob olunur. Burada, yarimsferik
drenaj zonasinin qeyribircinsliyinin agagidaki
iki halina baxilir:

1) yarimsferik hondosi formaya malik olan
drenaj zonast miixtolif keciricilikli  iki
konsentrik yerlosmis zonalardan ibaratdir;

2) yarimsferik drenaj zonasi iki miixtolif

keciricilikli yarimkiiro sektorlarindan
ibaratdir.

Qazin  yataqda siiziilmasi  Darsi
ganununa tabedir[5,6,7].

I hal. Sok.l-do «quyu-yarimsferik

geyribircins yataq» sisteminin sxemi toqdim
edilmisdir.
I zona radiuslant r; va R olan iki

konsentrik  yerlosmis yarimsferik  sathlor
arasinda yerlosmisdir vo kegiriciliyi K, -dir;

Il zona iss, radiuslar1 R vo R olan iki
konsentrik  yerlosmis yarimsferik  sathlor
arasinda yerlosmisdir vo kegiriciliyi Ko-dir.

Sak. 1-do, asagidaki  isarolor
verilmisdir:

Pk — lay tozyiqi; Pq — quyudibi dinamik
tozyiq; P’—miixtolif kegiricilikli zonalar
sarhaddindaki  tozyiq; 7, —quyunun radiusu;

Rk — gidalanma konturunun radiusu; R —
zonalar sarhaddinin radiusudur.
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Sok. 1. «Quyu-yarimsferik geyribircins yatag» sisteminin sxemi

Birinci zonada gazin cari siiziilma siirati
asagidaki sokildo alinmigdir:

P g

zp(r)ﬂ(l_a 2

b= 1)

fy
Ikinci zonada qazin cari siiziilmo siirati bu

sokilda alinmugdir:
KR2-P?) 1

1 1)r2
ﬂi_i
R R,

burada P(r) — siiziilon qazin radius —
vektordan asili olaraq cari tezyigi; L —qazin

)

lay soraitlorindo dinamik 6zliilik omsali; 7 —
cari radius vektorudur. ©gor K, > K, olarsa,
onda v, >v,, olar. Cari yarimsferik siiziilmo
sathinin sahasi, olacaq:

F=2mr" ®)

Malumdur ki, quyunun gaz debiti qazin
stiziilma siiratinin siiziilma sathinin sahasina
vurma hasilina borabardir. Ona goéra birinci
zonada gaz debiti olacaq:

2 2
Q =y F= ﬂKl(P . qu) , (4)
o4

ikinci zonada iso gaz debiti, olacaq:
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K, (R2-P?)

, (5)
oL

miixtalif keciricilikli bu zonalarda
ardicil  sliziilmosi yolunda qazin sorfinin
sabitliyi ganununa Vvo gaz axinmin

kasilmazliyina gore yaziriq: Q, =Q,, yaxud

Qx=vF=

Qazin

wy(P? ) _ i, (R2-P?)
1 1) 1 1) ©
P(l’)ﬂ(r—RJ P(r)ﬂ(R_Rk)

q
(6)-dan miixtolif
sorhoddindoki P tozyiqi
asagidaki kimi ¢ixaririq:

R [K2R (R—rg) P2 [Kyry (R —R)]

zonalarin
ifadani

keciricilikli
uctin

12 7
K2Ry (R—y)+Kyry (R —R) ()
o \/sz[Ksz(R—rq)]+ P2[Kyry (Re—R)] @
KiRy (R=rg)+ Kyl (R —R)

(7)-don P,Z—ln qiymatini quyunun qaz
debiti diisturunda yerins yazib, alariq:

KK Re(R-14 JRZ-P2)
=
it

(7)-don P?_in giymatini quyunun gaz debiti
(4)-do yerins yazib, alariq:

©)
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_ KK, (R - R)(Pk2 - qu)

. (10)
P(r)u(rl—éj

q
Verilmis geyribircins yataqda isloyon
quyunun gaz debiti ifadesini hom do yatagin
orta keciriciliyino osason asagidaki kimi yaza
bilorik:

Ko (A2 -P2)
Q= 1 1) @
P(r)ﬂ(r—RkJ

q
Miixtalif qaz kegiriciliyino malik olan
zonalarin  sorhoddinde r=R  olanda
yarimsferik siiziilma sathinin sahasi, olacaq:

F =2R? (12)

(12)-n1 noazors alaraqg, yuxaridaki qaz
debitlori ifadalorindon qazin siiziilmo siiratinin
eyni qiymati tiglin asagidaki miixtalif ifadolori
tapiriq:

, _ KiKaR, (R-r, \RZ-P2)

Q;

, (13)
201 1
2P(r)uR [rq Rj
K.K,r. (R, —R)P2 - P?
o= 2R 1( . Q), (14)
2
2 2
_ Kor(Pk _Pq)
v= L 1) (15)
2 —_—
2P(r) 4R (rq R]
Boraborlik L, =V, =v—don

geyribircins qaz yatagmin orta keciriciliyi
ticiin asagidaki ifadoni tapiriq:

_ KKoR(R-1)  KiKorg(Re—R) (16)

Kor_ -
1 1p1_ 1} (1 _1p1 1
g RN R« g, RN\ R

(16)-dan goriindiiyli kimi geyribircins
yatagin orta qaz kegciriciliyi ayri-ayr1 zonalarin
kegciricilik amsallari ilo diiz mitonasibdir, hom
do gidalanma konturunun, zonalar sarhaddinin
Vo quyunun radiuslarindan asihidir.

IT hal. Sok. 1-do «quyu-yarimsferik
qeyribircins yatag» sisteminin sxemi togqdim
edilmisdir ki, bu da miixtalif keg¢iricilikli iki
yarimsfera sektorlarindan ibaratdir.
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I yarimsfera sektoru iki tizlii @ bucagi
icarisinda yerlosmisdir vo K1 qaz kegiriciliyina
malikdir; II yarimsfera sektoru iso T— @
ikiilizlii bucagi igarisinda yerlosmisdir vo K>
qaz kegiriciliyino malikdir. Sok. 1-ds asagidaki
isarolor gostorilmigdir. Pk — lay tozyiqi; Pq —
dinamik quyudibi tezyig, Rk — qidalanma
konturunun radiusu, rq—quyunun radiusudur.

Yarimsfera sektorlarinda cari siiziilmo
sothlorinin saholori, asagidaki kimi olacagq:

| sektorda:

F=2pr?; (17)
Il sektorda:

R =2r—p)?; (18)

Birinci yarimsfera sektorunda qazin cari
sliziilmo surati li¢iin asagidaki ifads alinmisdir:

K,(R2-P2)

ZyP(r)(é—l

" 19

2 (19)
Ry
Ikinci yarimsfera sektorunda iso qazin cari
stiziilmo stirati Tigiin alinmigdir:

vy = KZ(PkZ _ qu) j 2 (20)

1 1
Birinci sektorun gaz debiti, olacaq:

oK, R~ Py
Q=v-F= d . ql) (21)

#P(r)(r_RkJ

q
Ikinci sektorun qaz debiti, olacaq:

(7~ o) (P?-P2)
P(r)u[}—lej

q
Quyunun tam debiti, olacaqg:

Q=Q+Q, =[pK; +(7-9)K,]

Q=0y-F,= (22)

RS —Pf
ol 24
(23)

Digor torofdon, quyunun debiti orta kegiriciliya
gora agagidaki kimi ifads olunur:
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Ko (A2 -P2)

1 1 (24)
Hp(r)(r_l;\,kj

q
(23) va (24)-in barabarliyindon orta kegiricilik
omsali ti¢lin asagidaki ifado alinir:

Kor Z%[(PKPL(”—(D)Kz] (25)

Q=

Ikinci yarimsfera sektorunda iso hamin ganun
asagidaki kimi alinmisdir:

(”‘9”)K2(Pk2‘Pq2).(1_i) 27)
1 1 roRy
ﬂp(r)[r—Rkj

q
Bu yarimsfera sektorlarinda cari tozyiglorin
forqi, olacaq:

P2=Pk—

(28)

.. . . o 2 2
Birinci yarimsfera sektorunda cari tozyiqin Applpz[(pKl(”(p)Kz](Pk‘%)_(:Rl)
1 1) k

sopalonmasi  ganunu  asagidaki  kimi yP(r)(afR—k
ahmmisd: , (28)-don goriindiiyii kimi yarmsferik
(PKl(Pk _Pq ) 1 1 sektorlarda kegiriciliklor miixtalif giymotlora
R=R- 1 1 ' F_R_k (26) malik olduqlar igiin, bir sektordan digarine
wP(r)| =———= qaz axini bas veracakdir.
[rq Rk)

Natica: Qazin dairavi yataqda sads geyribircinsliliyinin iki miixtalif hallar1 Gigiin siiziilma
ganunu Darsiya osason stasionar gazodinamik masalalor hall edilmisdir. Eyni zamanda yatagin
morkazinds isloyan bu vertikal quyunun biitiin istismar parametrlori ligiin qazodinamik diisturlar
cixarilmigdir. Bu moasalalorin halli iso yatagin geyribircinsliliyinin miirokkob doyismasi hallar1 ii¢iin
analoji masalalarin hallino istiqgamot veracokdir. Eyni zamanda yataqlarin islonma layihasinin
tortibinds bu diisturlarin istifadosi magsadyonliidiir va ekoloji cahatdon do totbiqi yiiksok Samara
vera bilar.

ODOBIYYAT:
1. AbacoB M.T., OpymxkanueB @.I'. ['azoruapoannamMuka u pa3paboTka Ta30KOHICHCATHBIX
MecTopoxaeHuii. M.: Henpa, -1989, -C 262 .
2.Mup3amxkanzane A.X. u ap. OcHOBBI TexHONOTUHU A00bI4YM raza. M.:Henpa,- 2013,- C. 880
3.Canasaros T.IL., Mycradaer A.A., Jagamzage M.A., Mamenosa E.B. CoBmectHast pabora
CKBa)XMHBI U IUIacTa MpH ra3audTHON sKcIutyaTtanuu ckBaxuH // Hedrenpomsiciosoe neno, -2013,
Ne 1,- C.28-30.
4. TonmaeB B.A., CamanoB B.E., 'oronesa C.A. AHaiu3 1 OLIEHOYHOE MPOTHO3UPOBAHUE TUHAMUKU
neOuToB Ta30BbIX ckBakuH // Hedrerasz-2013, -Ne 9,- C. 40-42.
5. Salavatov T.S., Dadaszado M.O, Oliyev I.N. Yatagin sulasmasi zamami hidro-dinamiki
hesablamalar //Azarbaycan Neft Tosarriifati, 2017,- Ne 12, - S. 17-20
6. Mycradaes C.[., DiiBazoBa 3.3. Cdepuyecku-paguanbHas CTalMOHapHas (UIbTpanus
HEC)KUMAEMO# BA3KOIUTACTHYHOM He(TH ¢ EPEMEHHBIM HaYallbHBIM IPaHeHTaM AaBieHus. //IKo-
DHepreTuka Hay4YHO-TeXHUYECKHUH xKypHai., -2017,- Ne2 - C. 59-63 .
7. Mammadova G.G. Miirokkab geoloji-fiziki soraitlori olan geyribircins zolaqvari yatagda
sixilmayan oOzli-plastik neftin su ilo diizxotli kohrizo sixigdirilmasi. //9ko-DHepreTnka HaydHO-
TexHn4Ieckuid xypHai. -2019, -Nel, -S. 68-72.

PEIIEHUE CTAIIMOHAPHBIX I'A3OJAUHAMUYECKHUX 3AJAY JJIA ABYX
PA3JIMYHBIX CJIYYAEB HEOJHOPOJHOCTHU IIPUPOIJHOI'OI'A3A B
KPYT'OBOM 3AJIEXKT

I'.I''MamenoBa
AsepOaiinxanckuii I'ocynapcreennsniii Yausepeurer Hedru u IIpombinieHHOCTH
B crarbe pemieHsl cTalMOHapHbIE Ta30IMHAMUYECKHUE 337aul KPYTrOBOM Ta30BOM 3alI€XKH
JUIS JIBYX pa3iM4YHbIX MPOCTHIX CIy4aeB HEOJHOPOIHOCTH. DuUibTpaius Ta3a MNOJUYHUHSAETCS
JTMHEWHOMY 3aKoHY ¢miibTpauuu Japcu. BeiBoaunucs pacueTHbie (opMysIbl OCHOBHBIX ITapaMeTPOB
pa3pabOTKH U AKCIUTyaTalliy PacCMaTPpUBAEMOU HEOJHOPOIHOM Ta30BON 3aJICIKH, KOTOPHIE JOJKHBI
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WCIOJIb30BAThCS TPU MPOSKTUPOBAHUN HOBBIX Pa3BEOBAHBIX Ta30BBIX 3aJECKEH M MPHU PEIICHUU
Pa3IMYHBIX 3a/1a4 pa3pabOTKH MOJOOHBIX Ta30BBIX 3aTICKEH.

KiloueBble ¢j10Ba: ra30IMHAMAYECKUE 33]]a4a, CTallMOHapHas (pUIbTpanus, HEOJHOPOIHAS
3aJIeKb, Ta3, BEpTUKalbHAas CKBaXMHA, BOTHYTBHIH TNOJycpepuveckuid 3a00H, EeOUT CKOpPOCTh
bunbTpanuu, Tneperék rasza, Ccekrop mnoiycheprl, 30HA, KOIP(OUIMEHT MPOHUIIAEMOCTH,
K03 (hpuIMeHT ra3ooTaaum.

SOLUTION OF STATIONARY GASODYNAMIC TASKS FOR VARIOUS TWO
CASES OF HOMOGENEITY IN CIRCULAR NATURAL GAS FIELD
G.G.Mammadova
Azerbaijan State Oil and Industry University
Stationary gasodynamic tasks on circular gas deposits for two different simple cases of
heterogeneity have been solved in the article. Filtration of gas obeys linear filtration law of Darsi.
Calculation formulae of the main parameters of development and exploitation of the considered
heterogeneous gas deposit have been derived, which should be used in designing of new explorated
gas deposits and solving various tasks on development of similar gas deposits.
Key words: gasodynamic task, stationary filtration, heterogeneous deposit, vertical well,
concaved halfspheric, wellbottom, production rate, gas flow, halfsphere sector, permeability
coefficient, gas recovery coefficient.
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MUXTOLIF DOLDURUCULARLA DOLDURULMUS EPOKSID OLIQOMERI
OSASINDA KOMPOZIiSIYALARIN ALINMASI VO TODQIQi
P. N. Qulizads, G.H. Ozizova
Azarbaycan Dovlat Neft va Sanaye Universiteti
Agar sozlar: Epoksid oliqomeri, doldurucu, lak-
boya, alyuminum tozu, dilyli gabiginin unu, rezin,
vulkanizasiya, yapisqan.

Epoksid oligomerlarinin bir sira giymatli
xassolori onlarin istehsalinin ¢ox tez bir
zamanda siiratlo artmasina vo Sanayenin bir
cox saholorindo genis totbigina  sobab
olmusdur.

Bu oligomerlor termoreaktiv materiallardir vo
¢ox az yayllma xassaSing, yaxst Kimyovi
davamliligina vo yapisqan birlogmalorinin
hoddindon ariq yiiksok mohkamliyina gora
universaldirlar. Epoksid oliqomerlori lak-
boya, sliso plastik kiitlolor, masingayirma
sahasindo, elektrotexnikada ¢ox genis tothiq
olunurlar.[1-10]

Epoksid qatranlarin1 almaq {igiin adoton
epixlorhidrin vo 4,4 dioksidifenilpropanin

natrium-hidroksid katalizatoru 1stiraki ilo
reaksiyasindan istifads olunur.
Epixlorhidrin  rongsiz, soffaf, gaynama

temperature 117-118 C vo sixligr 1172-1185
kg/m3 olan mayedir. Suda hall olmur, lakin
benzol, toluol, aseton, spirt vo s. Kimi
holledicilorlo qarisir. Epixlorhidrin sonayedo 2
tisulla a) gliserindon vo b) propilendan aldo
olunur:
Qliserin tisulunda oavvalca gliserin katalizator
istirakinda duz tursusuyla qizdirilir vo A,y-
dixlorhidringliserin alinir. Sonda amols golmis
dixlorhidringliserino golovi ilo tosir etdikdo
epixlorhidrin alinir

Aluminium tozu va siisa liflarle
doldurulmus epoksid kompozisiyalarin
mexaniki xassalarinin tadqiqi. Siiso epoksid
vo aluminium tozu ilo doldurulmus siiso
epoksid kompozitlorin  mexaniki xassalori
ASTM standartlarma uygun olaraq INSTRON
8801 test cihazlarindan istifado edilmoklo
aragdirilmigdir. Lif giiclondrici, siigo epoksi ,vo

5-15 % aluminium tozu doldurulmus
kompozisiya ananavi texnika ilo
hazirlanmigdir
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Eksperimental naticalor gostarir ki, doldurucu
Kimi istifads olunan aliiminium tozu mexaniki
xassalora tosir gostarir. Kompozitlorin sixligi
Vo bosluq fraksiyasi artarkon, aliiminium
tozunun olavas edilmasi ilo artir, lakin gorilma
davamlilig1 iso azalir. 5 vo 10% aliiminium
torkibli kompozitlorin mikrobarkliyi, ayilma
qiivvasi, daxili laminar kosmo giicii (ILSS)
doldurulmamis siiso epoksid kompozitlori ilo

miiqayisado yaxsilagmisdir, lakin
aliiminyumun sonraki 15% -2 godor artiminda
iso  azalma miisahido edilmisdir. 5%

aliminium ilo doldurulmus siiso epoksid an
yiikksok inkisafi gostorir. 5 % aliiminiumdan
ibarot olan kompozitdo gorilms modulu
(tensile modulus) azalarkan, 10 % aliiminium
ilo doldurulmus  kompozitin  gorilma
modulunda iso inkisaf miisahido olunur.
Bunlar materialin xassalori, bosluq fraksiyasi
vo komponentlor arasinda olan olage giicii
tomoslinds izah olunur.

Matrisa materiallarinin torkib hissasinin bazi
toforriiatlari vo epoksid rezininin, siiso lifinin
vo aliminium tozunun mexaniki xassalori,
miivafiq olaraq, codvol 1 vo codval 2-do

gostorilmisdir. Burdan goriliniir ki,
aliminiumun  mexaniki  xassolori  onun
mexaniki  xiisusiyyotlorini  yaxsilasdirmaq

ticlin bir doldurucu material kimi istifado
olunmasimi toklif etmir. Buna baxmayaraq,
todqiqatgilar kompozitlorin istilik xassalorini
yaxsilagdirmaq {iclin  bu  kompozitlora
aliminium olavo etmislor. Bu baximdan,
burada istilik xassalorini yaxsilasdirmaq ti¢iin
aliminiumun daxil edilmosina ehtiyac olub
olmadigin1 yoxlamaq tigiin cohd edilir, sonra
iSo mexaniki xassalords ¢cox pozluma olmasin
deys hansi miqdara qodor doldurucu oslava
edilmali oldugu miiayyan olunur.
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Cadval 1.
Epoksid rezini va barkidicinin xassalori
Material | Ticarat va Kimyavi ad1 | Epoksid Sixhgi Agirhga gora
ekvivalenti (gm/sm3) hissa pay1
Rezin Araldite CY 205 IN 182-196 1.27 100
Borkidici | Borkidici, HY 951 - 0.94 10
Cadval 2.

Epoksid, stisa lifi vo aluminium tozunun mexaniki xassalori

Xassa Epoksid Siiso | Aluminium tozu
Zorbays davamlilig GPa | 0.11 3.4 47x10-3
Elastiklik modulu, GPa 4.1 72.3 70
Poissonun nisbati 0.35 0.2 0.33

Kompozitlarin istehsali. Bu is {iglin
hazirlanmis kompozitlorin toyinati va torkibi
cadval 3-do verilmisdir. Sabit miqdarda lifli
(60%) vo aliiminium torkibli (0%) C kompoziti
doldurulmamus siiso epoksid va ya sadacas siiso
epoksid kompozisiyasi kimi adlandirilir. D1 -
D3 kompozitlorinds siliso lifinin miqdari
agirliqgca 60 %-do sabit saxlanilmigdir.
Aliiminiumun har kompozit tigiin kiitls faizi 0,
5, 10 vo 15 kimi dayisir. C vo D kompozit

plitalorinin istehsali avvalca ollo yerlosdirma
texnikas1 ilo baglanilir vo yiingil sixilma
goliblomo prosesi ilo basa gatdirilir. Biitiin
kompozitlor (C va D) ti¢ addimda hazirlanir.
Qolibin Olgiisti  osasinda, hor bir torkib
hissasinin miqdarim1 miioyyan etmok iigiin
miioyyan hesablamalar aparilir.
Kompozitlords torkib hissalarinin talob olunan
kiitls faizini saxlamaq lazimdir.

Cadval 3.
Hazirlanmig kompozitlorin toyinatlari vo torkiblori.
Niimunos kodu | Toyinat | Torkib
C GE Epoksid (40 kiitla %) + Stiso lifi (60 kiitlo %)
D1 5ALGE | Epoksid (35 kiitlo %) + Siisa lifi (60 kiitlo %) + Aliiminium (5
kiitlo %)
D2 10AIGE | Epoksid (30 kiitla %) + Siiso lifi (60 kiitlo %)
+ Aliiminium (10 kiitlo %)
D3 15AIGE | Epoksid (25 kiitlo %) + Siiso lifi (60 kiitlo %)
+ Aliiminium (15 kiitlo %)
CaCO3 va AI203 doldurucularla magnezium hidroksid, siimiik tozu, kakos tozu,
doldurulmus epoksid kompozisiyalarin hematit tozu, TiO2, SiO2, ZnS, grafit vo s-dir.
mexaniki xassalarina doldurucunun Bu isdo miixtalif kiitlo fraksiyalarinda (0, 5 vo

miqdarmin tasiri. Liflo gliclondirilmis plastik
materiallar iistlin performans vo xiisusi
xassalorino  goro  miixtalif  miihondis
totbiglorinds genis istifado olunurlar. Bugiin
materialin ~ maya  doayarini azaltmagq,
kompozitlorin keyfiyystini miioyyan doracoda
artirmaq vo doyisdirmok, bazi hallarda emal
edilma gabiliyyatini Vo mohsulun
performansini yaxsilasdirmagq ticlin kompozit
materiallara xiisusi doldurucular/alavalor slave
olunur. Tez-tez istifado olunan
dolduruculardan bazilari karbon gara, kalsium
karbonat, gil, aliminium, aliiminium tri-hidrat,
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10 kiitlo %) kalsium karbonat (CaCO3) va
aliminium oksidi (A1203) kimi iki miixtolif
doldurucu ilo doldurulmus diiz toxunmus siiso
parca ilo giiclondirilmis epoksid
kompozisiyalar 6yronilmisdir. Miixtalif testlor
ticiin talob olunan kompozit niimunalor ASTM
standartlarina uygun olaraq ol istehsali tisulu
ilo diizoldilmisdir. Bu kompozisiyalar son
gorilmo giicii, elastiklik giicii, tosir giici,
borklik kimi mexaniki xassolorino  géro
aragdirilmigdir. ©ldo edilmis naticalor tomiz
stiso lif/epoksid kompozisiyalari ilo miigayiso
olunmusdur. Naticalordon moalum olur ki,
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doldurucu materialin alava edilmasi ilo gorilmo
Vo elastik glicdo azalma vardir. Baxmayaraq
ki, tosir giiciniin vo Sartliyin mexaniki
xassalarinda shamiyyatli doracods yaxsilagsma
miigahido olunmusdur.

Son bir neg¢a onillikds yeni kompozit
materiallarin istehsalinda vo inkisafinda vo ya
kompozit materiallarin  doyisdirilmasinda
diggatolayiq maraq miisahido olunur. ©nanavi
arintilorlo miiqayisado  tokmillogdirilmis
mexaniki xassolors vo asagi qiymoto malik
kompozit materiallarin  istehsali material
mihandislorinin =~ oksoriyyati  tglin sl
problemdir. Epoksid asasli kompozisiyalarin
ononavi metal materiallart avoz etmok {igiin
boylik potensiali olmasina baxmayaraq,
todqiqatgilar gotranlarin mexaniki xassalorini

Kumar Chaturvedi vo s. kalsium karbonat
doldurucusunun siiso kompozit materiallarin
gorilma giiciino tosirini 6yronmisdir va belo
naticaya galinir ki, doldurucunun kiitls hissasi
artdigca kompozitin gorilmo giicli siiratlo
artmisdir. CaCO3 doldurucusunun miqdarinin
artmasi ilo borklik vo zorboys davamliliq
artmisdir. K. Devendra, T.Rangaswamy et al.
Al203, Mg (OH) 2 va SiC ila doldurulmus E-
Stiso/Epoksid kompozisiyalarinin - mexaniki
xassalorini aragdirmisdir. ©lava olunan Al203
vo Mg (OH)2-nin miqdarinin artmasinin
elastiklik  giiciinii, barkliyi, tosir giiciini
artirdigit vo gorilmo giiclinii iso azaltdigi
miisahido edilo bilor. Ramesh K. Nayaket et al.
epoksid dayisdiricilarinin (AI203 / SiO2 /
TiO2) epoksid/siisa lifli hibrid kompozitlorin

daha da yaxsilasdirmaq {iglin doldurucu mexaniki xassalorina tosirini  dyronmisdir.
materiallara maraq gostarirlar. Keramika hissaciklorinin dl¢iisiiniin azalmasi
Bir ¢ox todqgigatgilar  miixtolif ilo mexaniki xassalorin yaxsilasmasi miisahido
doldurucularin ~ liflo  mohkamlondirilmis olunmusdur. Alumina ilo  doyisdirilmis
kompozit materiallarin mexaniki xassaloring epoksid kompoziyalar1 sortliyi vo tosir
tosirini Oyronmis vo arasdirmisdir. Sachin enerjisini artirmigdir.
Cadval 4
Kompozit materiallarin toyinati vo torkibi
Niimuno Tayinat Torkib
nomrasi
C1l Saf Stiso/Epoksid kompozisiyasi 55 kiitlo% epoksid + 45 kiitlo% siiso lifi
C2 Stiso/Epoksid kompozisiyasi + 5% 50 kiitlo% epoksid + 45 kiitlo% siiso lifi+
CaCOs3 5 kiitlo% CaCOs3
C3 Stiso/Epoksid kompozisiyasi + 5% 50 kiitlo% epoksid + 45 kiitlo% siiso lifi+
Al>O3 5 kiitlo% Al>O3
C4 Stiso/Epoksid kompozisiyasi + 10% | 45 kiitla% epoksid + 45 kiitlo% siiso lifi+
CaCOs 10 kiitlo% CaCO3
C5 Stiso/Epoksid kompozisiyasi + 10% | 45 kiitla% epoksid + 45 kiitlo% siiso lifi+
Al>O3 10 kiitlo% Al>O3

Diiyii qabig1 uni ilo giiclondirilmis
epoksid biokopmpozisiyalarin mexaniki
xaassalori
Bu mogalodo diiyii qgabigt  unu il
giiclondirilmis epoksid kompozisiyilarinin
mexaniki xassalori dyronilmisdir vo oduncaq
tozu ilo doldurulmus epoksid kompozisiyalari
ilo  miiqayiso  olunmusdur.  Miisahido
edilmisdir ki, doldurucu kimi diiyli qabig
ununun alava olunmasi demok olar ki, biitiin
miixaniki xassaloro monfi tosir géstormisdir.
40 % islonmomis (untreated) diiyli qabigi
giiclondiricisi {iglin maxkimum miigavimotdo
(ultimate strength) vo Young modulda
toxminan 51 % voa 26.8 % azalma olmusdur.
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Miivafiq olaraq oayilma giiciinde va aylma
modulunda iso azalma 51% olmusdur. Bu
azalma homg¢inin  borklik vo  zarbays
davamliligda da miisahido olunmusdur.
Baxmayaraq ki, diyli unu gabig ilo
giiclondirilmis biokompozisiyalarin mexaniki
xassalorinin oduncag tozu ilo giicladirilmis
epoksid kompozisiyalarinkindan daha {istiin
olmas1 miioyyon edilmisdir.

Miixtolif sonaye totbiglori {igiin
uygun olan ¢ox yoOnlii materiallara diinyada
tolobatin artmasi1 giiclondirici agent kimi
sintetik  lifli  polimer kompozisiyalarin
inkigafina gotirib ¢ixarmisdir.
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Baxmayaraq ki, son on illikds straf miihitin
cirklonmoasino oks tasirlorinin olmasi siibut
olunan bu sintetik kimyavi birlagsmalorin
istifadosi oleyhino boyiiyon narahathq va
ctirazlar olmusdur. Bu sintetik liflarin
ovozedicisi kimi daha ekonomik, tokrar
istifadasi olunmasi miimkiin olan, otraf miihito
Zorar vermayan Vo asagi sixliga malik olmasi
kimi stiinliiklori 6ziindo birlogdiron tobii
liflordon istifado olunmasi  boyiik diqqoet
toplamisdir.

Baglica kond tosorriifat: tullantisi
olan diiyli gabigi doldurucu material kimi
genis istifads olunur. Diinyada diiyii istehsali
SisNs/epoksid rezin kompozisiyalarinin

istilik  kegiriciliyina  silikon  nitridin
névlarinin vo miqdarlarinin tasiri
Termiki  kegirici  seramik/rezin

kompozisiyalar miixtalif sonaye saholorinds
yiiksok performansa malik mohsullarin
giivonilirliyini  artirmaq Uglin  vacib rola
malikdirlor. Bu toadgigat silikon nitrid
hissaciklori vo epoksid rezinindan ibarat olan
kompozisiyalara asaslanir. Bu isdo SizNas-lin
iki imumi novii- a faza (a-SisNs)va B faza (B-
SisNg) silikon nitrid totbiq edilmisdir. SizsN4-
in kompozisiyanin termiki kegiriciliyino tosiri
Si3Ng hissaciklorinin migdarinin doyismasi ilo
aragdirilmisdir. 50 hacm % SisNs-don asagi
kompozisiyalar {i¢iin, borabor yiiklonmis a-
SiaNs vo ya B-Si3N4/epoksid kompozisiyalari
arasinda istilik kegiriciliyindo demok olar ki
heg bir forq yoxdur. Baxmayaraq ki, SizsNas-iin
50 hocm % -don yuxart miqdarinda, -
SizNs/epoksid kompozisiyalari a-
Si3N4/epoksid kompozisiyalarina nozoran
daha yiiksok istilik kegiriciliyi gostorirlor. 68
hacm % SisNy torkibli kompozisiyada, a-SizN4
Vo ya [-Si3N4 epoksid kompozisiyalari
arasinda istilik kegiriciliyindo olan forq 1.6
dofo artmigdir.

Epoksid oligmerlari osasinda iki
fazali yapisqan kompozisiyalar. Iki fazal
polimer sistemlori c¢ox hallarda bir fazah

700 milyon tondur ki, bununda 22%-i yani 154
milyon tonu onun gabigidir vo bu qgabigin
basqa istifads sahosi yoxdur, ona gérads diiyii
qabigmin lif kimi istifadesinin  yiiksok
potensiali vardir. O, selliiloza, hemiselliiloza,
lignin, vo kiildon ibarstdir. Marti-Ferrer-o
miivafiq olaraq diiyii qabigmin torkibi olan
hemiselliiloza va lignin odunun tarkibinds
olanla miiqayisado azdir, lakin selliillozanin
miqdart iso oxsardir. Buna goro do, diiyii
qabig1 unu odundan daha yiiksok temperaturda
emal edilo bilor. Bu sobadon diiyii gabigi
ununun polimer kompozisiyalarin istehsalinda
istifadasi daha ¢ox digqgat gakir.

sistemlars nisbaton, daha yiiksok gostaricalora
malik olurlar. Epoksid osasli yapisqan
kompozisiyalar1  kacuklarla ~ modifikasiya
edildikdo bir vo ya iki fazali sistem amalo
gatira bilor. Komponentlarin nisbatindan va
yapigqanin torkibindon asili olaraq barkidikdan
sonra soffaf va bircinsli olurlar.

Iki fazali yapisqanlarda kauguklar
dispers faza soklindo olur vo kauguk
hissalorinin olgiilori O,5-don 5mkm kimi ola
bilorlor.  Epoksid  qatranlar1  osasinda
kauguklarla modifikasiya edilmis elastiki
yapisqan  kompazisiyalarmin  yaradilmasi
aktual problemdir.

Butadien-nitril kauguklari ilo
modifikasiya edilmis epoksid-kauguk
yapisqan kompozisiyalari yapisqan
birlogsmoalarinin siirtismadoa, barabar vo geyri-
borabor qoparmada yiiksok davamliligini
tomin edir. Bu yapisqan kompozisiyalarimin
borkimasi asagi tozyiqlordo vo 100-120°C
temperaturda aparilir. Kaugukun epoksid
oligomerlarina peyvand olunmasi qatranm son
funksional qruplart hesabina bas verir vo
kaugukun miqdar1 artdiqca molekul zancirinin
cevikliyi artir, qurulus kamiyyatlori (Ts , Eco
Vo S.) doyisir Bu doyismo ilkin
komponentlorin  nisbatindon  va  barkima
doracasindan asilidir.

Asagida epoksid-kauguk yapisqan kompozisiyasi (ED— 20 + SKN-26-5) ilo yapisdirilmisg
miixtalif materiallarin birlogsmosinin siirlismado davamliliq haddinin gostaricalori verilmisdir:

Cadval 5

Epoksid-kauguk yapisqan kompozisiyasi

T stir, MPa

0°C 20°C | 30°C

Polad 30xQSA

425 425 350

Tomiz aliminium D16AT Sumbata ilo tomizlonmis | 315 315 175

Anodlasdirilmis

180 180 -
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Gostorilon  birlogsmoalorde  dagilma
kogeziya mexanizmi ilo gedir.
Cod.1.8-do  butadiene-nitril  kaugukunun
alisiklik epoksid gatrant osasinda
heksahidroftal anhidridi il 120°C
temperaturda -2 saat, 180 °C-do 4 saat
borkimis kompozisiyalarin mexaniki

xassaloring tosiri verilmisdir.

Epoksid oligomerino 10 k.h.-na gador
kaucuk olave etdikdo kompozisiyanin zarba
davamlilign  iki dofo artir. Kaugukun
miqdarmin 20 kh.-no  qgodor  zorboys
davamliligin artmasi miisahido edilir. Ancaq

dartilmada davamliligin vo nisbi uzanmanin
optimal giymatlori kaugukun 4,7% miqdarinda
miisahido edilir.

Epoksid-fenol novli yapisqan
kompozisiyalart osas {stiin cohati-yiiksok
istiliys davamli olmasidir. Bu xiisusityyat
aramatik qruplarin ¢oxlugu va fenol hidroksil
gruplarinin  epoksid qruplart ilo qarsiligh
olagasi  naticesinds  omolo  golon  efir
olagolorinin sixlig1 ilo izah edilir. Tarkibdon
asih  olaraq  epoksid—fenol  yapisqan
kompozisiyalar1 Ts 170-200°C hoddindadir.

Cadval 6.

Son karboksil qruplarina mailk butadiene-nitril kauguku ilo modifikasiya olunmus epoksid gatrani
osasinda kompozisiyalarin xassalori

Ne Gostoricilor | Kaugukun miqdar1 k.h. ED-20-nin 100 k.h. gora
0 10 20 30 40 50 60
1 o, KC/M? 48 92 127 104 115 138 369
2 Twm,°C 191 187 188 168 159 158 127
3 oq, MPa 52 84 74 65 59 56 41
4 Eq,MPa 3058 2819 2488 2165 1940 1940 1328
5 eq, % 1.9 5 5.3 5.5 8 8.5 20
Gostorilon  xlisusiyyat  yapisqan triasetilasctat vo s.) olavo edilir. Bu olavalor

birlogsmasinin-100°C-don + 200 °C qodor
hoddo xassolorinin sabit qalmasini tomin edir.
Davamliligin ~ xeyli azalmasi 200 C-do
miisahido edilir ki, bu da polimerin piroliz
destruksiyas1 ilo olagodardir. Havada iso
destruksiya proseslari 200-260 °C—ds baslanir.

Destruksiyanin  qarsisinin  alinmasi  {iglin
yapisqana  antioksidant  (As205)  vao
sabitlosdiricilor ~ (oksixinolin,  aliminium

yapisqan kompozisiyalari amalo gatirdiklori
yapisqan birlosmosinin  davamliliini  uzun
miiddotli temperatur tasirinds do daha yiiksok
soviyyodo saxlamaga imkan verir (cod.1.9),
Lakin, yiiksok borklik yapigsqanlarm zorbo
ozliliiylinii azaldir.
Gostorilon  yapisqgan  kompozisiyalarmin
termiki davamliligina doldurucular vo althiqlar
da tosir gostarir.

Cadval 7

Epoksid-fenol yapisqani ilo yapisdirilmisgbirlosmoalorin davamliliginin 200 C-do istilik tosirindon
emal naticasinds doyismasi

Ne | Istilik tosiri T siir, MPa
miiddati,saat | 20°C | 50°C | 100°C | 150°C | 200°C | 250°C
1 |0 175 | 165 |16 15 14 12.5
2 200 88 |87 |8 8 7.8 7.5
3 1400 53 |5 5 5 5 5
4 | 600 48 |46 |44 4 4 4

Yapisgan kompozisiyasinin torkibina aluminium tozu daxil etdikds az barkliys va kévrakliys malik
birlagsmalar amals galir. Naticods yiiksok temperaturda birlomalarin davamliligi va sabitliyi artir.

Cadval 8
Ne | Kompozisiya T siir, MPa
nin torkibi -80°C | -40°C | 0°C | 40°C | 120°C | 160°C | 200°C | 240°C | 280°C
1 | Doldurucusuz | 10.5 10.7 10.5 | 10.3 [10.3 |9.7 8 7.8 5.7
2 | Doldurucu ilo | 28 27.2 1269 |25 26.9 229 |21 14 13.6
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Epoksid gotran1 poliamidlo qarigdirildiqda yapisqanin islatma vo relaksasiya xassslori yaxsilasir.
Yapisqgan gatinin optimal xassalori epoksid gotranin 100 k.h.-no 50-70 k.h. poliamid slavs etikds oldo

edilir

Cadval9

Poliamidin miqgdarinin yapigqan birlosmasinin davamliligina tasiri

Yapisqanin torkibi, k.h. tsiir, MPa
Poliamid | Epoksid gotran1 | Borkidici | -54°C | 60°C | 80°C
0 100 24 199 |20 24.6
20 80 19 199 |205 |16.6
40 60 15 34 34 30
50 50 12 42.8 |40 34
70 30 7.3 51 45 36.6
95 5 1.2 53 29 19

Borkidici-triazin, barkima rejimi-1 saat, 175 °C
Epoksid-poliamid yapisqanlari yiiksok
davamli yapisqan qruplarina aid edilirlor vo
90°C gadar birlosmalorin yiiksok davamliligini
tomin edirlar.
Asagli vo kriogen temperaturda yiiksok
mexaniki  xassoloro  malikdirlor. Basqa
yapisqan kompozisiyalarindan fargli olaraq
epoksid-poliamid  yapisqan birlagmalarinin
davamlilig1 yapisqan qatinin qalinligina daha
hossasdir. Yapisqan qatinin qalinligi 0.1-dan
05 mm-o qodor artdigda  yapisqan
birlosmosinin davamlilig1 42-don 9 MPa gador
azalir. Yapisgan birlogsmoalori eyni zamanda

doyisir. Otaq temperaturunda epoksid-amin
yapigsqanlarinin xassalorino  modifikatorlarin
tosiri  Oyronilmisdir.  Totbiq  olunmus
yapisqanlar 80°C-do 30 giin miiddatinds
borkimisdir.

Nimunolorin daxiligarginliklori onlari
otaq temperaturunda 60 giin saxlanildigdan
sonra toyin edilmisdir. Bu zaman relaksasiya
proseslorinin getmasi noticasinda garginliklor
tarazliq vaziyyatino ¢atir. Cadval 1.11-don
goriindiiyi kimi poliakrilat vo tiakoldan fargli
olaraq kauguk daxili gorginliklorin azalmasina
sobob olur. K-147 yapisqaninda yapisqan

nomliys  davamsizdir. Buna gbro do birlogsmosinin istismar miiddati Vo (Tsir/c00,)
yapisdirilan sathlor yaxsi hazirlanmali, sathlor nisbatinin  giymoti  BPTS-l vo K-153
arasinda masafs ¢ox az olmalidir. yapisqanlarina nisbaton iki dofo goxdur
Modifikasiyanin noviindan asili olaraq
yapisqan  birlosmosinin  daxili  gorginliyi
.Cadval 10
Modifikatorun yapisqan birlogmasinin davamliligina tosiri
Ne | Yapisqanin novii | Modifikator Gorginlik MPa TS, tsiir/ocdax | tsiir/coo
(gatranin 100 odax oo MPa
k.h.)
1 | EPTS-1 Poliefirakrilat | 13 8 37.5 2.3 3.75
MQF-9-20
2 | K-153 Tiokal HB-20 | 14.5 6.5 35 1.72 3.85
3 | K-147 Maye kauguk - 1.2 22 3 10
SKN-26-12-40
Epoksid osaslt yapisqan adgeziyani azaldirlar vo uzunmiiddatli qlivve
kompozisiyanin (EPTS-1) fiziki-mexaniki tosiring baraboardirlar.
xassalorinin - vo  onlarla  yapisdirilmas Buna go6rodo saxlama vo istismar

birlosmoalarin davamliliginin uzun miiddat otaq
temperaturunda barkima prosesindo
doyismoasinin  dyronilmosi  géstormisdir ki,
yapisqan birlosmoalorinin  saxlanilmast vo4
istismar1 dovriindo amoalo golon garginliklor
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dovriinda yapisgan birlagmasinin
davamliligina, monfi vo miisbot temperatur
ciddi tosir gostarir. Masalon EPTS-1 yapisqan
ilo  borkidilmis  yapisqan  birlosmalorin



EKOENERGETIKA 1/2020

maksimum davamliligir 9 giin saxlanildigdan yayilmasi, gorginliklorin blogmalorin sonunda
sonra alds edilir (codval 1.12). y1g1lmasi1 (comlasmasi) miisahido edilir.
Yapisgan  birlosmoalorindo  garginliklorin
yapisqgan  qati  boyunca  qeyri-borabar
Cadval 11.

Yapisgan birlosmasinin va yapisgan gatinin xassalorinin saxlama miiddstindon asililig1
Ne | Gostoricilor | Saxlama miiddati, glin
6 |9 12 |18 24 30

1 | tsiir, MPa 1011 |10 |85 |8 8
2 | tqur, MPa 9 |12 |15 |185 |20 20.5
3 | gMPa 0 [18 |- 18 25 25.5
4 | odax,MPa |- |- 0507 |25 |4

Moasalon, “list-iista” birlogsmoa néviinds gorginliklar laylarin sonunda comlagirlor. Yapisqanin
Vo althigi barkliyindon asili olaraq bu gorginliklor birlosmonin orta hissasindoki garginliklordon 3-8
dofa ¢oxdur. Buna gora do birlosmonin dagilmasi buradan baslanir.Yapisqan birlosmasinin “{ist-iisto”
qoyulmus hissasinin uzunlugunun birlogsmonin davamliligina tosiri asagidaki kimidir:
“Ust-iisto” yapigdirilmis gatin uzunlugu, mm |5 |10 | 15]20 | 30|40 |50
tsiir, MPa 55148 |43 |41 | 39|37 |37
Yapisdirilmis hissonin uzunlugu artdiqca orta gorginlik azalir vo elo bir giymots catir ki, birlosmo
dasiyici qlivvasini itirir.
“Ust-iisto” yapigdirmanin optimal uzunlugu asagidaki kimi tapilir:

Lop. = 0.204, (6% + 1)

Burada, g,, -yapisdirilan materialin axma haddi; 3-yapisdirilan materiallarin qalinlig1.
Miixtalif sinaq novlarinds yapisqan birlogsmasinin davamliligi vo onda gorginliklarin geyri-barabor
yayilmasinin miixtalif oldugu codval 1.13-do gostorilmisdir.

Ne | Sinaq névii tsiir, MPa
EPTS-1 | K-153 | K-147
1 | Dartilmada siiriisma gorginliyi 15/4.2 | 14/4.2 | 19/1.3
2 | Burulmada siirtigmo gorginliyi 65/1 60/1 | 23/1

Moxracda N-nin giymati, siiratdos iss P- Temperatur vo nomlik  artdiqca

3  birlogmosinin  miixtolif  sinaqlarda yapisqan birlogsmosinin davamliligi azalir.
davamlilig1 verilmisdir. Vakuumlagdirma prosesindon sonra
Dartilmada siiriisma  gorginliyinin - geyri- davamliligin bir qodor artmasi molekullar arasi
borabor  paylanmasi  asagidaki  tonliklo olagolorin  borpast ilo izah edilir. Ilkin
miiayyan edilir: davamliligla  vakuumlagdirmadan sonraki
N = usur (1.11) davamliliqalar  arasindaki  forq  fazalar

Tsur
Burada N-gorginliyin geyri-baraborlik
doracasi; 1’siir-firlanmada siirlismo goarginliyi;
tstr-birlogsmonin dartolmada strismo
gorginliyi

arasindaki  sorhoddo  kimyovi  olagolorin
qirtlmasi ilo izah edilir. Bu proselar yapisqan
birlosmoalorinin atmosfer soraitindas, yiiksok
nomlik tasirinds do getdiyi miisahido olunur,
lakin bu zaman siirat bir godoar az olur.

Cadval 12
Nomliyin yapisqan birlosmasinin davamliligina tasiri

Ne | 154, 20°C-do, MPa 5% namlikda vo 20°C-do, saxlama | 100% namlikds va 90°C-do,
miiddati, giin saxlama miiddoti, glin
0 5 10 20 35 0 5 10 20 |35
1 | Ilkin yapisqan 26 23.8 | 23 23 23 26 16 15 15 |15
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2 | 24 saat 20°C-do 23.8 | 238 [ 238 | 238 |238 |178|17.2 |16.2 |16.2|16.2
vakuumlagdirdigdan
sonra
3 | 130°C-do 1 saat - - - - - 17 (14 |14 14 |14
borkimis
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CBOVICTBA IIOKCHUJHOT' O OJIMTOMEPA C PA3JIMUHBIMHU

HAIOJHUTEJbBAMHA
II. H. 'yamu3ane, I'.I'. A3u3oBa
AsepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcurer Hedru u IlpoMbinuieHHOCTH
[Tokazanbl pe3ynbTaThl UCCIEIOBAHMS BIMSHUS CBOMCTBA SMOKCUAHOTO OJIMTOMEpPA C Pa3IuYHbIMU
HAITOJIHUTEJISIMU.C 3TOU 1I€JIbsI UCIIOIB30BAHO B OCHOBHOM CHJIMKAThl aIFOMHUHYMA, OCTaTKU PUCA,
PE3MHOBOTO KpOIIKH. M3ydeHa W3TrOTOBICHHUS KOMIIO3MIIMM U KJIEEB HAa OCHOBE KOMITO3HUIIMU
SMOKCHUJIHOTO OJINTOMEDA.

PROPERTIES OF EPOXY OLIGOMER WITH VARIOUS FiLLERS
P. N. Guluzade, G.G. Azizova
Azerbaijan State Oil and Industry University
The results of a study of the effect of the properties of an epoxy oligomer with various fillers are
shown. For this purpose, aluminum silicates, residues of rice, rubber crumbs. Studied the manufacture
of the composition and adhesives based on the composition of the epoxy oligomer
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UDK 541.122:550.4:552.

BENZOLUN ETILEN iLO SEOLIT TORKIBLI KATALIZATORLAR iSTIRAKINDA
ALKILLOSMO PROSESININ TODQIiQi
M.M. Sorifov, R.K. Babayev
Azarbaycan Dovlot Neft vo Sanaye Universiteti
Bu isda, ekoloji tomiz mahsul alinmasi magsadi ilo va optimal proses soraitini se¢moak iigiin
benzolun etilen ilo maye fazali alkillasdirilmasi reaksiyasinda prosesa temperaturun, benzol / etilen
molyar nisbatinin, xammalin verilma siiratinin va HpP katalizatorunun aktivliya va seciciliya tasirini

oyrandik.

Etilbenzol istehsali benzol istehlaki vo
emal1 baximindan an boyiik ticarat ohomiyyatli
prosesidir - diinyanin neft-kimyavi benzolunun
toxminon 75% -1 etilbenzol Vo
izopropilbenzoldan istehsal olunur. ©ldo
olunan etilbenzolun toxminan 99% -i stirol
istehsalinda, qalan 1% etilbenzol iss kimya
sonayesindo olavo xammal olaraq istifado

olunur. Hal-hazirda bir ¢ox neft-kimya
miiossisalori maye fazali tursu
katalizatorlarindan (Luis tursular1) istifads
edorok benzolun etilenlo alkillosdirilmasi
texnologiyasindan,  xiisuson  aliiminium
xloriddon  genis istifado  olunur. Belo
katalizatorlarin istifadasi bir sira
catigsmazliglara malikdir: alliminium

kationlarla ¢irklonmis ¢ox sayda cirkab sulari,
avadanliq korroziyasi, lakin oxsar qurgularda
seolit torkibli katalizatorlarin tam c¢evrilmasi
igtisadi cohotdon miimkiin deyildir [1-2].
Etilenlo benzolun alkillosmo prosesinin
intensivlosmosinin an vacib sahoalarindon biri,
etilbenzolun yiiksok mohsuldarligini
saxlamaqla  aliiminium  xlor  osasinda
korroziya-aktiv katalizator kompleksinin sorf
olunmasini azaltmagq ti¢lin “reaktor-qarisdirici
avadanliq” sisteminin  birgo islomosinin
somaraliliyini artirmaqdir. Katalitik reaktorda
reagentlorin  qarigdirilmast  {iglin  optimal
soraitin  miioyyonlosdirilmosi ilo  qarisiq
komponentlorin daha bdyiik fazalar sarhoddi
yaratmaqla kimyovi reaksiyalarin siiratini
artirmaga yonoldilmisdir. Benzolun etilenlo
MFA boyik maraq dogurdu. Proses maye
fazada alkillosmo zonasinda xammal asasinda
temperatur, tozyiq soraitindo vo B/E molyar

alkillogmosi, 3

Acar__sozlar: benzolun maye fazada
tip seolit, HpP Kkatalizatoru,

benzol/etilen molyar qarsiliglt tosiri, etilbenzolun

¢iximi,

dietilbenzol, selektivlik, konversiya,

temperatur, verilmo siirati

110

nisbotindo davam edir. MFA-nin hoyata
kecirilmasinin  sortlorindon biri  benzolda
tamamilo holl olunan bir alkillosmoe agentinin
(etilen) reaktorda tomin etmasidir [2]. Etilenlo
birlikdo benzolun MFA proseslorinds istifads
olunan  seolit  torkibli  katalizatorlarin
oksoriyyoti, seolitin aktiv markozlorindo
seolitin masamoali qurulusundan yavas-yavas
yayillan ~ boylik  molekullarin  ¢dkmosi
naticasindo koksun omalo golmasi sobabindon
strotli deaktivasiya ilo xarakterizo olunur.
Buna goro Y, B vo ya mordenit tipli iri
mosamoali seolitlori saxlayan katalizatorlar bu
prosesda on yaxs1 noticolors malikdirlor [3, 4].

Bozi seolit torkibli  katalizatorlar
alkillosmo vo transalkillosma proseslorindo
eyni doracads tasirli olur. Bunlardan biri B tip
seolit Kkatalizatorudur. Katalizatorun yiiksok
katalitik aktivliyini B tip seolit H" soklindo
olduqda 6ziinii gostorir [, 6].

Bir sira paralel proses bas verdiyindon
benzolun etilenlo alkillogdirilmasi
heksaetilbenzolun alimmasina godor
dietilbenzollarin (DEB) vo trietilbenzollarin
(TEB) amals golmasi ilo davam eds bilar [3].
Reaksiya kiitlosindoki olefinin torkibindoki
artim  prosesi  polietilbenzolun meydana
golmasino  dogru aparir. EB-un selektiv
istehsal1 {iglin xammalda yliksok B/E molyar
qarsiligh tosir nisbatini saxlayaraq, benzolun

artiq moqdarinda reaksiyani aparmaq
lazimdir.
Eyni  zamanda, osas alkillosmo

reaksiyast ilo (1), benzolun ¢ox olmasi halinda
DEB (2) vo TEB (3) ikincili EB-nin yaranmasi
ilo bag verir:
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Bu isin magsadi, benzol / etilen molyar nisbatinin, benzolun etilen ilo maye fazali alkillosma
reaksiyasinda HP} katalizatorunun reaksiyaya aktivliys vo seciciliys tasirinin dyranilmasidir. Bunun
ticiin etilenlo benzol alkillosmasi prosesi ligiin HP katalizatorunun xiisusiyyastlori Oyronilmisdir.
Katalizatorun xiisusiyyatlori cadval 1-do verilmisdir.

Cadval 1.

HpP katalizatorunun torkibi vo xassolori
Gostoricilorin adlari Xassolori
Seolitin tipi B
Seolitin ionmiibadilo formasi H*
©Olagolondirici ' v-Al,O3
Torkibi % kiitlo:
- seolitin 70
- olagolondiricinin 30
Seolit modulu (RFA naticoloring goro) 25
Naz0 torkibi, % kiitls 0,2
Tursulug, mkmol NHz/q. 527

Bu katalizatordan istifads edorak etilen vo
benzolun MFA prosesi avvallar 160-240°C
temperatur araliginda todqiq edilmisdir.
Katalizatorun xiisusiyyatlori asagidaki
parametrlar ilo giymatlondirilmigdir: alkilatda
EB-nin konsentrasiyas: (% kiitla), benzolun
cevrilmosi (% kiitla), EB gora segicilik (%
kiitlo), alkilatda DEB va  TEB-nin
konsentrasiyas: (% kiitlo), alkilatda EB-nin
hesablanmis konsentrasiyasi ( % Kiitlo).
Katalizatorun  sinaqlar1  sabit  bir
katalizator yatagi olan axin tipli reaktorda
tozyiq altinda qurasdirilmis qurgu iizerinda
aparildi. Benzol xammal kimi, etilen iso
alkillosdirici vasita kimi istifados edildi.
Temperaturun MFA prosesino tosiri
asagidaki  sortlor altinda  Oyronilmisdir:
benzolun hacmi verilma siirati 7 5%, temperatur
160; 180; 200; 220; 240°C, tozyiq 2,5 MPa,
B/E molyar nisboti 3/1. Hoar tocriibonin
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miiddoti 2 saat, etilenin ¢evrilmoasi 100% -dir.
Tacriibonin naticalori 2 va 3 cadvallordo
gostorilir.

Coadval 2-do verilmis molumatlardan,
temperaturun 160 ilo 220°C arasinda artmasi
benzolun etilenlo osas MFA reaksiyasinin
sirotinin  artmasimna vo alkilatda EB-un
konsentrasiyast va benzolun konversiyasinin
artmasi ilo naticalonir. Yanma reaksiyalarinin
artmast sobobindon temperaturun daha da
artmast (240°C-ya qodor) ilo, EB iiglin
selektivlik 85 ils 74% arasinda azalir. Miivafiq
olaraq, kiitlonin 35% -don 32,5% -0 qodor
azalir vo alkilatda EB konsentrasiyasi) vo DEB
konsentrasiyasi kiitlonin 7-don 7,8% -9 qader
artir. .

Alkilatda DEB konsentrasiyasinin belo
bir doyismosi agsagi molyar nisbatds B / E-nin
3/1-5 borabar olmasi ilo DEB-nin yaranma
ehtimalinin ¢ox olmast ilo izah edilo bilor.
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Buna goro, 160 ilo 200°C arasindaki
temperatur  araliginda, alkilatda DEB
y1gilmasinin xatti bir asililig1 miisahide olunur.
Daha yliksok temperaturda osas alkillosmo
reaksiyasina paralel olaraq, DEB benzolunun
transalkillogsmo reaksiyasi bas verir, buna goro
ds alkilatdaki DEB konsentrasiyasinin artmasi
yavaslayir.

Siddotli sinaq soraitindo (7 s
yiiksok toplu qgidalanma nisboti vo asagi
molyar nisbot B/E = 3/1), katalizator g¢ox
aktivdir, lakin EB tigiin segicilik kifayot qodor
yiiksok deyil. Buna goro, 200°C sabit bir
temperaturdan sonraki tocriibalordes, benzolun
etilenlo MFA reaksiyasinda Kkatalizatorun

-1

aktivliyini vo selektivliyini artirmaga imkan
veran digor proses parametrlori nozors alindi.

Xammalin hacmi nisbatinin  MFA
prosesing tosirini dyronmok {igiin tocriibolor
asagidaki sortlor altinda aparilmigdir: hocm
siirati 3; 5; 6; 7 vo 9 s, temperatur 200°C,
tozyiq 2,5 MPa, molyar nisbati B/E = 3/1. Hor
tocriibonin - miiddoti 10 saatdir. Etilenin
cevrilmasi 100% -dir.

3-cii cadvalds verilmis molumatlardan
belo natico ¢ixir ki, xammalin hacmi verilma
nisbotinin  3-don 9 s'-o qodor artmasi
katalizatorla xammalin tomas miiddatinin
azalmasi sabobindon alkilatda EB
konsentrasiyasinin azalmasina sabab olur.

Cadval 2.

Benzolun etil benzola konversiya selektivliyins vo alkilatda etil benzolun
konsentrasiyasina temperaturun tosiri.

Reaksiyanin temperaturu,°C

160 | 180 | 200 | 220 | 240

Alkilatda EB-un gatiligi, % kiitlo

25 29 30,1 35 32

Benzolun konversiyasi, % kiitlo

26 35 40,1 45 43

Alkilatda EB-un selektivliyi, % kiitlo

85 82 81 78 73

Alkilatda DEB-un qatilig1, % kiitlo

13 3,9 5,9 7,1 8

Alkilatda PAB-un qatilig1, % kiitlo

2 2,5 24 1235 | 28

Cadval 3

Alkilatda EB-un gatiligina xammalin verilmasinin hacmi siiratinin tosiri

Hocmi siirat, s

3 4 5 6 7

Alkilatda EB-un qatilig1 % kiitlo

3355 (332 33| 326|325

Oldo edilon molumatlardan istifado edorok Hf katalizatorundan istifado etmoklo
proses liciin optimal gortlor secilmisdir. Se¢im meyarlar1 asagidakilardi:

- temperatur, °C 200
— EB-la goro selektivlik, %, az olmayaraq 80
— EB-un alkilatda qatilig1, % kiitlo, az olmayaraq 20
— etilenin konversiyasi, %, az olmayaraq 100
- xammalin hocmi siiratti, s 6
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HNCCIUIEJOBAHUE IMTPOLHECCA AJIKHWJIIMPOBAHUE BEH30JIA OTUJIEHOM HA
HEOJUTCOAEPKAIIEM KATAJIM3ATOPE
M.M. lllapudgos, P.K. baGaes

Asepoaitnxanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMbinieHHOCTH
B mHacrosmield pabore ans TOJMYYEHHS HKOJOTHYECKHM YHCTOrO MPOAYKTa M BbIOOpa
ONTUMAJIBHBIX YCIIOBUH MPOBEIEHUs Mpolecca ObLIIO M3YYEHO BIUSHUE TEMIEPaTypbl, MOJIBHOTO
OTHOIIECHHS OEH30JI/3THIICH, 00BEMHOM CKOPOCTH IOJIa4M CHIPbS Ha aKTUBHOCTh U CEIEKTHB-HOCTb

karanu3atopa HP B peakiuu sxuaxoha3HOro alKUIMpOBaHUs OEH30J1a STUIICHOM.

RESEARCH OF THE PROCESS ALKYLATION OF BENZENE BY ETHYLENE ON A
ZEOLITE-CONTAINING CATALYS
M.M. Sharifov, R.K. Babayev
Azerbaijan State Oil and Industry University
In this work, to select the optimal process conditions, we studied the influence of

temperature, the benzene / ethylene molar ratio, the volumetric feed rate on the activity and
selectivity of the Hp catalyst in the reaction of liquid-phase alkylation of benzene with ethylene.
Optimal conditions of the reaction were determined. In these conditions, ethylbenzene
concentration in alkylate — wt. 25 % at selectivity to ethylbenzene 80 ,bulk velocity of raw
materials, h -1 - 6.
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YK 622.276
I'PYINIMPOBAHHME I'A3JIM®THBIX CKBA’KHUH HA OCHOBE UX
B3AUMOJEMCTBHUSA
C.B. AbodacoBa, K.J. Arazane
Azep0aitxanckuii ['ocynapctsennsiii YauBepcurer Hedru u [IpoMbinuienHOCTH
Email:Kamran0226@gmail.com
Annomayuﬂ. ﬂ]l}l epynnupoeanusi 2(13ﬂu(ﬁl’l’lelx CKBADICUH 8 OAHHOU CIMambe npeéﬂaeaemc;l UCnoJjib306AaHUe
MEeXHUKU ((BpOUﬂGGCKOle MAKCOHOMUU). prnnupoeanue no mampuye ceszell yuumbvleaent KOMNIEKCHOE
8IUAHUE BHYMPEHHUX gaxmopos Ha pabomy 2a3nu@dmHbIX CKBADICUH, u
nOMOMY S6AAeMCsL IPOEKMUBHBIM ¢ MOUKU 3PEHUSL PeSYIUPOBAHUSL UX PEANCUMOSB.
KiawoueBble  ciaoBa: ra3nmudrTHas — CKBaXHHA,

IpyNIIMpOBaHUE, B3aUMO/IEICTBUE, neour,
KOpPEJIALIMOHHAS. MATPULIA CBSI3EH.

lazmudTHBI cOCOO  AKCILTyaTauu YuikokcoHa - MaHHa - YUTHHU, KpUTEPHil
CKBaKUH HaXOJUTCS B YCIIOBUSAX Koamoroposa - CMupHOBa, KpUTEpHil 3HAKOB,
IPOTUBOPEYUS MEXITY o0BeMOM kputepuit Cumpkena - Troku u T.4. OHUM U3
KOMIIPUMHPOBAHHOIO Ta3a, 3aKaulBaeMOIo B HEJOCTaTKOB ~ ATHX  METOJOB  SIBJISIETCS
CKBO)XMHY U 00BEMOM HPOIYKIIMH CKBAYKUHBI. OTCYTCTBHE  KOMIUIEKCHOTO  IOJX0oAa K
CymecTByromuii MeToJl, OCHOBaHHBIM Ha npobieme rpYNIUPOBAHUS CKBAYKUH,
UH/IMBUyaIbHOM BBIOOpE PEXHMOB pabOThI YUUTBIBAIOIIETO B3aUMOCBS3b BCEX MTPOLIECCOB
ra3nuTHBIX CKBA)KUH, KOTOpBIH MPOTEKAIOIIMX KaK B IUIacTe, TaK W B JIMH
OIlpeNiesIAeTCs]  HAUMEHBIIMM  Y/EJIbHbBIM UsX HarHeTaHusl.
pacxoioM Ta3a, HUMEEeT CBOU HEAOCTaTKU: OTMeueHHbIE HEJJOCTATKU MPUBOJAT K
Ha3HAYEHHBIN PEXXUM OCTAeTCs ONTUMAJIbHBIM TOMY, 4YTO BO3HHMKAaeT Heo0XOAMMOCTb
Ha HEOOJIbIIOW MPOMEXYTOK BPEMEHH, T.K. HCII0JIb30BAaHUS AUATHOCTUYECKOTO MOIX0/1a K
CYIIECTBYIOIME THAPOIUHAMUYECKHE CBSA3H B nporeccy TIpYNIUPOBAHUSA  CKBAXKUH 110
IJ1acTe M CBSI3U BO BHEIIHUX JIMHUSAX MUTAHUS, CYLIECTBYIOILIEMY MH(OPMALILOHHOMY
CTAaHOBATCA IPUYMHOM IE€pepacipeeIeHUs MaccuBy JaHHbIX. Jl1g rpynnupoBaHus
KHUJKOCTHBIX MOTOKOB B IUIACTE€ M Ta30BbIX CKBAKMH  TpEAJIaraercs  MCIOJIb30BaHHE
IIOTOKOB B JIMHUAX ITUTAHUS. “BpounaBckoii TakcoHoMun . Ee cymHOCTb

C yderoM MakCHUMaJlbHOTO OTOOpa 3aKJIF0YAeTCs B MOCTPOEHUH TpadoB CBA3EH, B
KHUJKOCTH  pAaccMaTpuBaeTCsl  METOAMKA KOTOpBIE BKJIFOUYAIOTCS CKBAYKUHBI,
(¢bopMUpOBaHUSI TPYMNIl B3aHMMOJCHCTBYIOIINX XapakTepu3yromuecs
CKBAaYKUH Ha OCHOBE HauOOJNBIIMMU  KOPPEJSALUOHHBIMU  CBSI3IM
KOPPEISAIHOHHOTO aHam3a u apyr c¢ apyrom [5,6,7].
C IpeIecTBYIOLIeH 00paboTKOM CyIIEeCTBYIO I'maBHOW wHaeed B OTOM  ABIAECTCH
1ero “HGOpPMaIMOHHOTO MaccHBa JaHHbIX. B MIOCTPOCHHE  HMEPAPXUUYECKOM  CHCTEMBI,
YaCTHOCTH Tpeanaraercs pa3outb (HoHx KOTOpass OOBEAMHSAET TPYNIBbl CXOAHBIX
ra3iuQTHBIX ~ CKBQXHUH 1O  OTIEJIbHBIM O0OBEKTOB, OCHOBBIBASICh Ha Y4eTe TaKuX
rpynnaM, y4uTbIBass HUX B3aUMOJEHCTBUE U (akTopoB Kak 1eOuTh He(TH U BOJIbI, pabouee
XapaKkTepHbIe 0COOEHHOCTH TJIaBHBIX U YCThEBOE JaBJIEHHE, IUIOTHOCTh HedTH,
TEXHOJIOTUYECKUX XapPAKTEPUCTUK OTAEIBHBIX KOJIMYECTBO IJIACTOBOTO rasa,
CKBAXUH C TIOCIEAYIOIIMM OIpe/ieJIeHUEM KOHCTpYKUHUs Judra.
PeKUMOB  (DYHKIIMOHMPOBAHUS JJIsl  TPYIII Meton  rpynnupoBaHMs — CKBaXKHH,
CKBYKUH B IIEJIOM. MPEeIJIOKEHHBIH B JTAHHOW CTaThe, OCHOBAH

B Hacrosmee BpeMs CYLIECTBYIOT UMEHHO  Ha  KOMIUIEKCHOM  IOJXOJE,
pa3iInyuHbIe CrocoObl KJ1acCUpUKaLUN YUUTHIBAIOIIETO B3alMOCBSA3b BCEX
CKBAKHH, KOTOPBIE ITO3BOJISIFOT ONIPEAEIUTD UX IIPOLIECCOB, IIPOTEKAIOINX " B
B rpymnsl [1, 2, 3, 4]. I'pynnupoBanue mlacte 4 B JIMHUAX ~ HAarHeTaHwus.
CKBAYKUH Ha OCHOBE IIPUMEHEHHUS N3ydeHue u aHanu3 CTENEHU B3aUMOJEHCTBUS
HerapaMeTpHUeCKuX KpUTEpHUEB CKBa)XMH IPEACTaBIsIET OOJIBIION HUHTEPEC CO

pacrno3HaBaHUs 00pa3os, KpUTEpUi
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CTOPOHBI HCCJEeIOBaTeNe, KOTOpble 3aHU
MarTCcs mpobiieMamu rasznudra.

CnoxHOCTb
B3aUMOJICHCTBHS CKBaXHHAMU
o0yclaBIMBacT HE0OXOIUMOCTh
paccMoTpeHHst He(DTSHOW 3alIe)KU KaK eIUHON
THIPOJIMHAMUYECKOH  CHUCTEMBI,  KOTOpas
pa3duBaeTCs MO CTEIICHU B3aUMOJCHCTBUS Ha
OTAENbHBIE YYaCTKH, KOTOPhIE HE OKa3bIBAIOT
3HaYMMOTO BJIMSHUS JpPyr Ha Jpyra.

Kak yxe OBUIO OTMEYEHO, PEKUMBI
CKBXMH  HCYCTOHYMBBI,  HaOJIIONAIOTCS
CYIIECTBEHHBIC  KOJEOAHHS  MPOAYKIIUH
CKBXMH TPH  OJUHAKOBBIX  00BEMax
HarHCTaHUS, KOTOpbIE 00yCIIOBIICHBI
HapylmeHUssMA B pabore 000OpyIOBaHMUH,
nepepacnpeeIcHueM (UIBTPAMOHHBIX
MOTOKOB TI0 IJJACTy W TIOTOKOB Ta3za TII0
JVHUASM TTHTaHHUS.

B naHHO# paboTe B IENSX OIICHKU
B3aMMOJICHCTBUS ~ MEXIy  Ta3u(THBEIMU
CKBO)KMHAMHU
UCTIOJNB3YIOTCS  TUAarHOCTUYECKHE  KPUTEP
WU PAHIOBOM  KOPPEISIUH, OTIHYAFOII
Mecsi  JIOCTYIIHOCTBIO M HAKJIAIHOCTBHIO
UHTEpIpeTaIel pe3yabTaTOB U TEXHOJIOTHEH
pacyeTos.

CyTp MeTOZa B TOM, YTO B CHUIy HETOYHBIX
KOJIMYECTBEHHBIX 3HAYSHHI TEKYIIETO 1ednuTa
CKBOKMH €ro HEMOCPEICTBEHHBIE 3aMephl

xapakrepa
MEXKTY

UCMOJNB3YIOTCS  TOJBKO  JUIsL  Omepaunui
paHXUpPOBaHUS. Texymum nedutam
MIPUCBAUBAIOTCSl  OINpPEJAEICHHbIE pPAaHTH B

3aBUCUMOCTH OT IIOJIOKCHUSA, KOTOPOC OHU
3aHUMAarT B BBI60pKC N BCC OCTaJIbHBIC
ornepanuu OCYHICCTBIAOTCA HaA paHTaMU.

PamwxupoBanue  mpoBomuTca 1O Mepe
YMEHBLICHUS nebura, CJIEI0BATEIIBHO,
HauOoJbLIEMY 3HAYCHUIO nebuta

MIPUCBAUBACTCS PAHT 1, cleayromeMy - paHr 2
u 1.1. [locne paH)XHpPOBaHUS 3TUM CIIOCOOOM
3Ha4YeHUs 1eOUTOB BCEX ra3In(THBIX CKBAXXUH
3a pacCMaTpUBaEMBIN MMEPHO UX COBMECTHON
palboThl cieayeT MNEepeXOAUTh K H3Y4YEHHUIO
CBSI3W MEXIIy PaHTOBBIMU YHCIIAMH METOJIOM
OTpeJIeIeHUs COOTBETCTBUS MEXy
BCEBO3MOKHBIMH napaMmu
M0CJIeI0BATENbHOCTEH MOPSAKOBBIX OICHOK,
T.€. TECHOTA PAHI'OBOW KOPPEIIALINH.
Koadpduunent paHroBoi KOppesuu
ompenenseTcs mo Gopmyie:
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6 Y= 1 (v; — wy)?
a2 -1

ry=1

T7IeV;, W; - paHTU 1€0UTOB COOTBETCTBYIOIINUX
CKBaXHUH; N - uucio 3amepoB. Crenys u3
(hOopMyIIBI, MOXKHO MIPUNTHU K BBIBOAY, YTO IS
BBIYMCIICHHS kod(durmenra HY)XHO
ONpEACTUTh JIUIIb KBAJAPaThl OTKIOHCHUS
panroB. Bo BpeMs aHanu3a peajabHbIX JaHHBIX
4acTO BCTPEUAIOTCS Cilydau, KOI1a HECKOJIBKO
3aMepoB JeOuTa OJMHAKOBBI U WHIKEHEp-
TEXHOJOT HE MOXET HAWTH MEeXAy HUMHU
paznuuuii. JleOuThl, KOTOpBIE O00JANaAIOT
TaKUM CBOMCTBOM - OTCYTCTBUEM
MIPEANOYTEeHUH, Ha3bIBAIOTCA CBSI3aHHBIMH, a
oOpa3oBaHHasi M3 HHUX TIpylmna - CBS3KOMH.
Koadduiiment paHroBoii KOppensiiuu MOKET
MPUHUMATh 3HaYeHUs B uHTepBaie -1 < '(< 1.
Ecmm v; =w;, To I'y =1. B sTtom ciyuae
MMeeTCsl  TOJIHAsg  COIVIAaCOBAaHHOCTh B
JTUHAMUKE W3MEHEHUsl 1e0uTa CKBaXHUH, T.C.
MMEET MECTO TMOJOXKHUTENbHAs KOpPPesius.
Ecru T =-—1, TO  cOrinacoBaHHOCTh
MOJIHOCTBIO OTCYTCTBYET, T.€. YBEIUYCHHE
MPOIYKIIMK B OJHOW CKB)XKHWHE MPUBOJHUT K
YMEHBIIIEHUIO TPOAYKIUU IPYrOoi CKBAKHHBI,
T.€ UMEET MECTO OTpHUIaTeNIbHAsI KOPPETALUS;

ecmu ' =0, TO B3aUMOCBS3b MEKY
CKBaXUHAMHU IMOJIHOCTBIO OTCYTCTBYET.
Hcnons3oBaHre  TEXHUKU  '"BPOIIABCKOM

TaKCOHOMHUHU" yo0Ha it "pydHoro" aHaamza
MaTpUIl CBSI3U, TpPHU OTOM pE3YyIbTaThl HE
3aBUCAT OT HyMepanuu oOBeKTOB. Matpuiia
CBSI3€H B 9TOM Clly4ae HYXHa I BBISIBICHUS
BHYTPEHHUX (aKTOpOB, KOTOpPbIE B TOM WIIH

UHOHU CTEIEHU

OTPa)KaroTCsl B IIOBEJACHUU IPHU3HAKOB.
Hns JE€MOHCTpALUU YKa3aHHOU

METOJIMKH TPYIIUPOBAHUS B3AThl JAaHHbBIE

3aMepOB

NEeOMTOB CKBaXXWH OJIHOTO M3 MECTOPOXK

eHUI AzepbaiimkaHa.
B tabmuue 1 oTmeueHbl 3HaueHUs

NeOUTOB M COOTBETCTBYIOIIUX UM PAHTOB IS
ckBaXUH A U G, 1O KOTOPHIM BBIUUCIISIETCS
KOA(Q(PHUIHUEHT PaHrOBON KOPPEISIIHU:

P 6x212,5 _ 0.84
s 200202 -1)
Mexny ckBaxkmHamu A u G

HaOJIr01aeTcs B3auMOIECTBHE.
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Tabmuna 1.
[Tokazaresnu 1eOUTa KUJAKOCTH U COOTBETCTBYIOITUX
paHroB mis ckBakuH A u G.
CkBaxuHa A CkBaxuHa G
Ne [lebut )nakoctun [lebut Xnakoctu (Vi-Wi)r2
Qx, PaHr Vi Qx, PaHr Wi
M3/ cyT M3/ oyt
1 297 17 251 16,5 0,25
2 293 19 284 15 16
3 348 352
4 325 311
5 275 20 251 16,5 12,25
6 313 8,5 333 20,25
7 314 6,5 343 12,25
8 313 8,5 303 0,25
9 314 6,5 289 14 56,25
10 315 5 305 7,5 6,25
11 317 3,5 393 1 6,25
12 317 3,5 310 6 6,25
13 308 12,5 305 7,5 25
14 306 14 294 13 1
15 310 11 296 12 1
16 296 18 236 18 0
17 312 10 297 11 1
18 308 12,5 299 10 6,25
19 303 15 235 19 16
20 302 16 163 20 16

B Ta6J'II/II_Ie 2 moKa3aHa 4acTh KOppGJ’IHHHOHHOfI MaTpulbl, KOTOpad OTPAXACT CBA3b MCKIAY

ckBaxxumamu A, B, C, D, E,

F1 G’ H1

I J,

OH HUMEET pPa3MEpPHOCTh

10X10.

Ha ocHoBaHuu TaOmumpl 2 MPOU3BOJAUTCSA TPYNIHMPOBAHUE CKBAXKHUH IO YKAa3aHHON METOAMKE
"BporyiaBckoit takcoHomuu" (puc. 1).

Ha pucynke 1 u300paxeHO TpyNIUpOBaHME HAa OCHOBE MAaTpPHUIbl CBs3€i M 3HAYEHUs
K03 (ULIMEHTOB paHTOBOM KOppessiiuu B Buae rpada. Ha sTom mporecc rpynnupoBaHusi CKBaKUH
Ha OCHOBE MPHUBEJCHHOTO (hparMeHTa MaTpULbl CBsA3ed MOXKHO 3aBEpIIUTh. [aKuM
o0pa3oM, TMOJy4YeHbl JIB€ TPYIIbI B3aUMOJCHCTBYIOIINX CKBa)KHUH:
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o GO
o = D

Pucynok 1. I'pynnupoBanue Ha OCHOBE MaTPHIIbI CBSI3eH
I - A C D, F G 1

II- B, H, E, |
Tabmmma 2.
dparMeHT KOPPEIAIIMOHHON MATPHIIBI JJIS TPYIIIbI CKBAKUH
Necks. A B c D E F G H J
A 00 037 08 08 040 08 08 021 017 08
B 037 100 011 023 08 005 038 08 08 0,28
C 081 011 100 091 030 023 097 027 022 08
D 08 023 091 100 015 09 09 039 019 08
E 040 08 030 015 100 009 013 08 08 017
F 082 005 02 09 009 1,00 092 007 038 08
G 08 038 097 0% 013 0% 100 017 015 081
H 021 08 027 039 08 007 017 100 08 014

0,17 0,88 0,22 0,19 0,87 0,38 0,15 0,85 1,00 0,33

J 0,82 0,28 0,82 0,82 0,17 0,82 0,81 0,14 0,33 1,00

BreIBojbI: B JaHHOW paboTe mpeayaraercs (GOpMUPOBATH TPYIIIBI Ta3IH()THBIX CKBAXKHUH C
y4eTOM HMX B3aMMOJICHWCTBUS HA OCHOBE KOPPEISIIIMOHHOW MaTpHUIIBI CBSI3€H, B pe3ylbTaTe Yero
PEKOMEH/IyeTCsI TIPY Ha3HAYECHUHU PEKUMOB paCCMaTPHBATh TPYITTY B3aWMOJACHCTBYIONINX CKBAKHH
KaK eIMHBIN 00BEKT yIpaBIeHUS.
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CKBOXMH B  peKUME  ycraHoBuBmmXcs  orobopoB. AHX - 20100 - C. 15-17.

4. bapamkun P.JL, Camapun W.B., MopemupoBanue pexuMoB paOoThl ra3mu(THON CKBaYKHHBI
Wzsectus, TITY. — 2016. — C. 42-46.
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GROUPING OF GAS-LIFT WELLS BASED ON THEIR INTERACTION
S.V. Abbasova, K.E. Agazade
Azerbaijan State Oil and Industry University

In order to group gas lift wells, this article proposes to form groups of gas-lift wells taking
into account their interaction based on the correlation matrix of connections using the Wroclaw
Taxonomy technique. Grouping by the matrix of connections takes into account the complex effect
of internal factors on the operation of gas lift wells, and therefore is effective in regulating their
modes.

QAZLIFT QUYULARININ QARSILIQLI TOSiRI 9SASINDA QRUPLASDIRILMASI
S.V. Abbasova, K.E. Agazada
Azarbaycan Dovlat Neft va Sanaye Universiteti

Qaz lift quyularmi qruplagdirmaq maqgsadi ilo, bu moqalodo “Vrotslav taksonomiyasi”

texnikasinin istifadosi edorak vo alagalorin baglantilar matrisi osasinda qarsiliqli tasirini nazars alaraq

qruplarin yaradilmasi toklif olunur. Baglantilar matrisi ilo qruplasdirilma daxili amillerin qaz lift

quyularinin istismarina miirakkab tosirini nazars alir vo buna gors do onlarin rejimlorini tonzimlomak
baximindan effektiv olur.
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UOT: 622.692.12

ASAGI STATIK TEMPERATURUN SIRNAQ QURGULARI UCUN TODQIiQi Vo
QIYMOTLONDIRILMOSI
E.V.Qadasova
Azdrbaycan Dovlat Neft vo Sonaye Universiteti
Mbaqalada asag statik temperaturun, gazin adiabatik genislonmasi va drossellonmasi prosesinda amala
galmasi masalasina  baxilmigdir. Alinmuis naticalar tohlil edilmis va qazin separasiya proseslorinda axin
aparatlarumn istifadasinda miihiim rol oynadigr miiayyon edilmisdir. Baxilan movzu boyiik nazari vo praktiki
ahomiyyata malik oldugu ticiin aktualdir.

Acar sozlar: Tazyiq,temperatur,siirat,
adiabatik genislonmo, adiabatik soyudulma, Qaz

axini.

Molumdur ki, tozyiqi azaltmaqla asagi
temperaturlu separator qurgularinin girisindo
tozyigin 10  MPa  qiymetlorinde  adi
drossellonms ils, tobii soyuqlugla qazin naglo
hazirlanmasinin  yliksok keyfiyyotino nail
olmaq miimkiin deyildir. Bu halda soyuducu
(amonyak vo propan) masinlarin istifadasi
tolob olunur ki, bu da ¢ox vaxt iqtisadi
cohotdon somoroli olmur. Ona goro qazin
adiabatik genislonmasi ilo yiiksok siiratli
axinlarda asagi statik temperaturdan istifado
imkanlarina baxmaq telob olunur.

Aerodinamikadan bohs olunan texniki
odobiyyatda bu temperaturu hoqiqi, statik
termodinamiki  vo ya qaz aximn yerli
temperaturu  adlandirirlar  [1-3].  Qaz
axmlarmmm Max adadi M>0,6 sas siiratino
yaxin vo yiiksok sos siiratlorinds amolo golon
statik asagi temperaturu bilavasito cihaz
vasitosi ilo 6lgmok miimkiin deyildir, cilinki
cihazin hosas elementi axin siirotino uygun
horokot etmolidir.Qaz axininin tormozlanmasi
zamani axinin dayanmasim (W=0) forz
edarok, hesablama ilo yliksok siiratli axinlar
iclin statik temperaturun qiymotini toyin
etmok mimkiindiir. Qazin asag statiki
temperaturda, separasiyadan sonra, nomliyini
toyin etmoklo (seh noqtosi temperaturu) homin
temperaturun  tosirini qiymatlondirmok
miimkiindiir .

Aerodinamika qanunlarindan ballidir ki,
gabariq sothdon axan axmin bozi sorhod
qatlarinda siirot daha boylik olur, noinki
qarsidan golon axinda. Ona gora bu sahalordo
temperatur daha asag1 olur, nainki qarsidan
golondon. Qaz  komorlori sisteminin
drosselloyici qurgularinda (stuser, klapan,
siyirtmo, tonzimloyici qurgular) eyni monzoro
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miisahido olunur. Separatorlardaki yarim agiq
siyirtmolorindon gazi atmosfera piiskiirdondo,
bu qapayict qurgu (armatur)  Oziini
drossellayici soplo vo ya Laval soplo kimi
aparir [1-6].

Separatordan mayeni konar etdikdon
sonra qazin qisa middoatli siyirtmadon
atmosfers buraxilmasi zamani qaz axini sas vo
ya sosdon yuxari siirot ala bilor. Beloliklo
siyirtmolorin divarlar1 vo ¢ixig borusu statik
kicik temperatur sayosindo 0°S —don asagi
diisiir vo atmosferin namliyi kondensa olaraq
donur. Bununla olagodar gostorilon yerlordo
hidrat-buz tixac1 omologalo bilor. Belo
xosagolmoz hadiso noticesinde qaz komaorlari
sistemindo armaturlarin siradan  ¢ixmasina
sobab olur [2, 4].

Qazin adiabatik genislonmosi iiglin qaz
axmlarmin aerodinamik asililiglarinin  i¢
rejimdo, yoni sosin siirotindon kigik, sosin
slirotino borabar vo  ondan yiiksok tohlili
asagidakilar1 gostorir ki, [5,7]:

- baglangic parametrlori  (Po, to)
azaltmagqla agag statik temperaturu aldo etmok
ticlin hor li¢ rejimdo kicik tozyiq diisgiisii tolob
olunur;

- Dbaslangic temperatur 20°S  vo
baslangic tozyiqde qaz axminin adiabatik
genislonmosi ilo atmosfer tozyiaqinds Pst=Per
= 0,1 MPa tg = 0°S almaq ti¢iin: To/Tstan =
293/273 = (Po/0,1)%%3; 1,073*3% = P,/0,1; P,
0,1-1,357 ~ 0,14 MPa alir. Bu o demokdir ki,
atmosfer miihiitiindo tstan = 0 almaq ti¢iin lazim
olan tozyiq dusgiisi AP =0,14 - 0,1 = 0,04
MPa alir.

Yuxarida geyd olundugu kimi bels kicik
tozyiq diisglisii ~ separator  siyirtmosinin
lizorindo qar Ortiiylinii yaradir:
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- axinin s9s siiratindon  kigik, rejiminin
(M<1) xarakterik cohoti ondan ibaratdir ki,
drossellayici soplonun en kasiyini azaltdiqca
(dT < 0) axinn tacili artir (dW > 0). Bu halda
soplo  boyunca tozyiq azalir, qazin
temperaturu, sixlig1 vo homg¢inin axinda yerli
sos siirati azalir ;

-qaz axininin harokatinin bohran rejimi
xiisusi hal olub, axin rejiminin sos siirotinadok
vo sos silirotindon  yuxari qiymatlorindo bas
verir. Malumdur ki, tozyiq diisgiisii artdiqca (
Po/P) soploda siirat aptir, sosin axindaki siirati
azalir. Hohayot miioyyon tozyiqlor forqindo
axin siiroti (W) vo yerli sos siiroti (a) bu
axinda boraborlogir. (W = a = Wysh = apsh; M
= 1) vo qaz axinin béhran rejimi baglayir;

- adiabatik axinda bohran siirati borunun
on kicik enkosiyindo vo ya drosselloyici
soplonun sonunda yaranir. Bu axinin bdhran
en kosiyindos “avtomatik™ olaraq qazin boéhran
stiroti vo axin sorfinin boéhran qiymati
(maksimal) yaranir;

- gaz axininin siirati  baslangic miitloq
tozyiq qiymatindon (Po, W = 0) vo tozyiqlor
forqindon (AP = P, — P) asil1 deyi val, asason
baclangic aylonma temperaturundan (T, , W =
0) vo axin bas verands tozyiqlor nisbatindon
asihidir (P/P,);

- P/P, nisbati kigik olduqca, axinin
stiroti boylik qiymet alir, lakin P/Po = 0
qiymatine yaxinlasdigca (bu yalnmiz qaz
axminin miitloq vakuumuna yaxinlagsmasi vao
ya P, = o) siirot sonsuzluga qodor arta bilmoz.
Nozori olaraq, maksimal silirot baslangic
oylonms tozyiqindon (P,) asili deyildir vo
qazin fiziki xassolari ilo (K vo R komiyyaetlori
119) vo baslangic aylonmo temperaturlarindan
(To) asilidir:

/Zk
W__ =.]—0gRT,
max k—lg 0

to = 20°S soraitindo tobii qgaz (metan iiglin)
W, =67,06,/T, =1147m /s.

- sos siiroti (vo yaxud siirotin kigik
dalgalarla yayilmasi ) asagidaki diisturla toyin

olunaraq a=.kgRT qazin molekulyar

strukturundan vo  onun temperaturundan
asilidir. Lakin horoket soraitindon gotiyysn
asili deyildir;
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- sos siiratinin (@) qazin axin siiratindon
asililig1 yalniz qazin temperaturunun doyismo
naticasindan asilidir, ona gors axinin adiabatik
genislonmo siiratinin artmasi ilo (temperaturun
azalmasi) sos siirati azalir, axinin aylonmasi
zamani (temperaturun artmasi ilo) artir;

Baslangic vo son tozyiqler nisbotindon
asili olaragq P, = 10 MPa vo basglangic
temperatur

o = 20° S gazodinamiki asililiglar asasinda
qazin adiabatik geniglonmaosi sayossindos alinan
asag1 statik temperatur naticolori codval 1-do
gostorilmisdir. Burada statik tozyiqin (Pst =
Psep), tozyiqlor diisgiisiiniin AP = P, — Pst vo
temperatur At =t, — tst, Max adadinin (siiratlor
nisbatinin) vo  axinlarin  asagr  statik
temperaturdan asililig1 gostorilmisdir.

Cadval 1-do gazin adiabatik
genislonmasi ilo  soyudulmasi prosesinin
drossellonmo  iisulundan  dstiin  cohatini
gostormak {igiin eyni baslangic sortlorlo saso
qodor, sas va sos siirotindon yiiksok axin
rejimlorinin ~ hesablanmis  parametrlorin
miiqayisali parametrlori toqdim edilmisdir.

Cadval qiymatlorinin vo qazodinamik
asihiliglarm  tohlili  gostorir ki,  statik
temperaturu aldo etmak ii¢lin:

- ts=0 baxilan bohrana qodor ki,
soraitdo vo baslangic parametrlor Po = 10 MPa
vo to = 20°S, Po/Ps= 1,356 soraitinin olmasi
kifayotdir, daha dogrusu tozyiq diisglisii 2,63
MPa olarsa, qazin drossellonma prosesinds bu
baslangic sortlor daxilindo tson = 10,8°S.
Adiabatik geniglonma prosesindo os omsali-:
oas = AUAP = 20/2,63 = 7,6°S/MPa,
drossellonma prosesi tigiin isa : o = 10,8/2,63
= 3,49°S/MPa, yoni 2,18 dofo azdir vo ya
(as/ai = 7,6/3,49 = 2,18);

- qaz axminin bohran rejiminds va
baslangic sortlor (Po=10 MPa va to = 20°S)
daxilindo asag1 statik temperatur qazin
adiabatik genislonmosindo moanfi 18°S-yas,
drossellonma prosesindo iso  4,1°S-yo qodor
azalir. Bu rejimdos as/ai = 8,37/3,5 = 2,39 olur,
daha dogrusu Max-adadinin vo qaz axininin
stirati artdiqca as/aj -artir;

-axinin sas siiratindon yuxart qiymotlor

rejimindo (M=1,38) yuxaridaki asag:

statik
temperatur - 45°S-yo qgodor enir, bu halda
temperatur diisglisi. At = 65°S vo as =
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65/6,67 = 9,74, drossellonmo prosesindo is9
tson= — 3,3°S, as/ai =9,74/3,49 = 2,79 alinir.

Cadval 1
Qaz axinlarinin adiabatik genislonma vo drossellonmasi zaman hesablanmis parametrlorinin
miigaisosi
Qazin adiabatik genislonma prosesi
Sas siirating qodor rejim Sas siirati (bohran r) | Sos siiratindon yuxari rejim
Po/Pst 1,356 | 1,471 | 1,737 1,83 1,90 2 2,5 3
Pst, MPa 7,37 | 6,80 | 5,76 5,46 5,26 5,0 4,0 3,33
AP:PO —
P« MPa 7,63 | 3,20 | 4,24 4,54 4,74 5,0 6,0 6,67
tst, °S 0 -5 -15 -18 -20,4 | -23,2 | -35,7 | 45
At = tty, °S 20 25 35 38 40,4 43,2 55,7 65
M 0,672 | 0,787 | 0,950 1 1,03 1,07 1,25 | 1,38
W, m/s 299 333 396 414 425 440 500 544
Qazin drossellonmo prosesi
Pk, MPa 7,37 6,8 5,76 5,46 5,76 5,0 4,0 3,33
AP=P,—Ps, MPa 2,63 3,2 4,24 4,54 4,74 50 6,0 6,67
ts, °S 10,8 8,8 5,2 4,1 3,4 2,5 -1 -3,3
At =1ty s, °S 9,2 11,2 14,8 15,9 16,6 17,5 21 23,3
Sokil 1-do axinin siiratinin sas siiratindon asililig1 verilmisdir
a, m/c
—
~.
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Sokil 1.Qaz axiinin statik siirati ilo axin siiroti arasinda asililigi
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Beloliklo gaz axinmin siirati artdiqca
gazin adiabatik genislonmosindo asagi statik
temperatur  dofolorlo qazin  drossellonmo
prosesindoki son temperaturdan kigikdir tst <<
tSOﬂ-

Sokil 1-do axmin siirotinin, sos
stiratindon asililiq qrafikinden goriiniir ki, qaz
axininin horoakotinin béhran rejimi xiisusi hal
olub, axin rejiminin sas siiratina qodor vo sas
siirotindon yiiksok hodlorinde  bas wverir.
Molumdur ki, tozyiq diisgiisii artdiqca (P/Po)

Naticodo miioyyan tozyiqlor forqinde axin
stiroti (W) vo yerli sos siirati (a) bu axinda
borabarlosir vo qaz aximminin bdhran rejimi
baslayir.

Beloliklo biitiin sirnaq aparatlart {igiin
gazin sorfi maksimal qiymot alan qaz axiinin
bohran rejimi, osason hesablanmig rejim
sayilir.  Bu axmin sabit parametrlori
asanlasdirir vo asagi statik temperaturunun
toyinino imkan verir, hansi ki, praktikada
bilavasita 6l¢gmok miimkiin deyil.

soploda siirat artir, sasin axindaki siirati azalir.
Natico va tokliflor

1. Qazin adiabatik genislonmosi li¢lin qaz axinlarinin {i¢ rejimdo tohlili gostorilmisdir (saso
qadar, sas va sas siliratindon yuxari).

2. Adiabatik axinda, qaz axinin horakotinin béhran rejimi toyin olunur.Burada bohran siirati
borunun an kigik kasiyinds vo ya daraldici soplonun sonunda yaranir.

3. - qaz axininin bohran siirati (Wosh = apbsh) axin siiratlori iiglin kriteriyadir, daha dogrusu W
< Whysh — axin bohrana yaxin , W > Wysh — axin ifrat bohrandir ;

4. qaz axinin bohran parametrlori (Wash, Posh, posh, Tosn) habela oylonmo parametrlori
(Po, po, To) W =0 olanda biitiin izoentropik axinlar {i¢iin sabit komiyyatlordir.

5.Qaz axinmin asagl temperaturunu toyin etmok ii¢iin, axinin biitiin rejimlorindo bohran
parametrlorini (Povsh., posh., Tosh., Po, Po, To), qazin xarakteristikalarinin 6l¢iisiiz komiyyatlori- Max
adadini (M = W/a), siirat amsalin1 (A = W/apsh.) bilmok lazimdir.

ODOBIYYAT

1. S3uk A.B. «CucreMsl U CpecTBa OXJIaKICHUS TPUPOAHOTO Ta3ay. U3a. «Hayka», M., 1986,
c.201

2. Aonynnae O.A., A.P.Mycradaes A.P, Cyntanos H.H., [lanaxoB P.A. «Buxpebie TpyObl
¥ BO3MOXXKHOCTb UX IPUMEHEHHUs B Ta30Boi otpacinu». M3a. «YJIV2» [IK® baky 2015, ¢.325.

3. JleonToBny M.A. «BBenenue B repmoguHaMuKky». Cratudeckas pusuka. M3a. «Hayka», M.,
1983, 416 c.

4. Oliyev E.Y., Abdullayev ©.9., Sultanov N.N. Alcaq tozyiqli qazlarin toplanmasinda axin
aparatlarinin istifadosi / AzETLQI-nin elmi asarlori. 2007, s. 65-80

5. Mustafayev A.R., Abdullayev ©.9., Sultanov N.N. “Qaz tochizatinin nozori va tocriibi
maosololori”. Nafta-Pres” nogriyyati, Baki -2011, s 393.

6. Mustafayev A.R., Abdullayev ©.0., Ponahov R.O., Sultanov N.N., Qodosova E.V.
“Qazlarin naqle hazirlanmasi”. “Nafta-Pres” nosriyyati, Baki -2015, s 228.

7. ITanaxoB P.A., CynranoB H.H., 'anamosa 2.B., A6xymniaeB 3.A. Bo3MOXHOCTh
MIPUMEHEHHS BUXPEBOTO CEMapalMoOHHOTO 3KEKTopa Mpu cOope U cemapaiuu raza « O6opyaoBanue
Y TEXHOJIOTHUH JIJIs1 He)Tera3oBoro KoMmruiekcay, Ne3, 2014, c¢.11-14

CONCEPT ASSESSMENT OF LOW STATIC TEMPERATURES FOR
JET UNITS.
Qadashova E.V.
Azerbaijan State Oil and Industry University
The issues of formation low static temperature during adiabatic expansion and throttling gas
are considered and the results of calculations obtained in the subsonic, sonic and supersonic flow
behaviors of the gas are discussed. The results obtained and the reasons for them are typical for jet
devices used in gas separation plants.
Key words: pressure, temperature, flow velocity, adiabatic expansion, adiabatic cooling, gas
flow.
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OLIEHKA NMMOHATHUSA HU3KUX CTATUYECKNUX TEMITEPATYP JIJISI CTPYUWHBIX
YCTAHOBOK
I'apamosa J.B.
Asepoaitnxanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMbinieHHOCTH
PaccmaTtpuBaroTcsi BOIpOChl 00pa3oBaHMS HU3KOCTATUYCCKUX TEMIIEpaTyp B Ipolieccax
a11abaTUYeCKOro pacUIMpeHuss M IPOCCEIMPOBAHUS Ta3a U OOCYKIAIOTCSl Pe3yNbTaThl PacueToB,
MOJIYYEHHBIX MPHU JI03BYKOBOM, 3BYKOBOM U CBEPX3BYKOBOM peKUMax ABUKEHUs raza. [lomydeHHbie
pe3ynbTaThl U HUX OOOCHOBAHMS SIBISIOTCS XapaKTEPHBIMH Jii pabOThl CTPYHHBIX —alapaTroB
MIPUMEHSAEMbIX B YCTAHOBKAX CeMapaluy rasa.
KiwueBble ciaoBa: JlaBneHue, Temrneparypa, CKOPOCTh, aauabaTUYEcKOe pacUIMpeHue,
anadaTUIeCKOe OXJTAKICHHS, Ta30BBIA MMOTOK.
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UOT. 631.41
NAXCIVAN MR-SI ACIQ BOZ TORPAQLARDA MiNERALOMOLOGOLMODO
MUHITIN DOYiSMO QANUNAUYGUNLUQLARININ UMUMI KiMYOVi
TORKIBLORO OHOMIYYOTI VO ROLU
H.C.Mehdiyev.
Azarbaycan Milli EImlar Akademiyas1 Torpagqsiinashq va Aqrokimya Institutu
E-mail: huseyn.mehdiyev.59@mail.ru
Xiilasa.Torpaq Vo stixurlarin ¢evrilmasi, formalasmast va diagnostikast ¢cox miixtalif olmagla xeyli
miirokkablik yaradir.
Bu miirakkablik torpaqla ana siixur arasinda alaqalarin yaranmasinda gedan sistemlorlo baghdir.
Son dovriar bela miiayyan etmislaor Ki, Geokimyavi proseslarda gedan metodlar an ¢ox torpagla bagh
olub torpaq genezisinin formalasmasinda vacib masala kimi garsida durur.
Torpagin geokimyavi tadgigatlarinda A.P.Binogradovun, B.A.Kovdamn, LI.Qizinburqun boyiik
todqiqatlar: aparilms, ilk dofa olaraq A.P.Binogradov torpagda gedan proseslari 3-qrup sistema ayirmusdir.
Az dayison iist qatlarda gedon ana siixurda formalasan sathi aginma.-iizvi mongali ¢okiintiilorda gedan
doyisikliklor vo siixurlar:-torpagda gedan yeni doyisikliklor yeni lil fraksiyalarinin formalasmasi. Bunlar:
nazara alan tadgiqat¢ilar ilk dofa Naxgrvan MR-s1 arazisinda formalasan agiq boz torpaqlarda iimumi kimyavi
torkiblarin dayismasi qanunauygunluglarint qeyd edarak miiayyan etmiglor ki, silisium oksidlar torpaglarda
gismon yiiksok olub 61.09-65.00%-2 catir. Bu ¢ox giiman ki, diinyada Klark bolgii sistemina aid olub bir gadar
yiiksalmasi ila segilir.
Torpagda bir yarim oksidlordon Aliiminium va domir oksidlar lil fraksiyalarinda yiiksak olub 9.58-
19.74%-2 va 9.68-10.58%-2 catir.
Magnezium oksidlorlo (MgO) miiqayisada bu torpaglarin lil fraksiyalarinda migdar: 3.94-4.99%-2
catir. Bu ¢ox giiman ki, formalasan minerallardan xlorit-montmorilonit garisiglayli birlagmalori ila baghdir.
Kalium oksidlarda (K20) lil fraksiyalarinda yiiksak olub 3.51-3.88%-2 catir.
Bir yarum oksidlardan SiO2/R,03 nisbati 3.62-3.90%-lo baglidir. Bu ¢ox giiman ki, illit (hidroslyuda)
minerall il olaQadardur.

Acar sozlar. Siixur, torkib, atom absorbisionnu,
mineral, montmorilonit, xlorit, illit (hidroslyuda).

Nax¢ivan MR-s1 Sorur diizii orta diizon qanunauygunluglarina yaxin olmagqla, qisman
zona dag torpaqglarinda siixurlarin formalagma artir. Bu ¢ox giiman ki, imumi kimyavi
xarakterindon asili olaraq xeyli miixtoaliflik torkiblorin ¢ox miixtolifliklori ilo  baghdir.
togkil etmoklo gilli  sistlordon, ohang Digor oksidlordo do bu olamotlor 6ziina
daglarindan vo ¢ay gotirmolorindon ibarostdir. moxsuzluguna gors Nazars garpir.

Umumi kimyovi torkiblordon asili olaraq Tadgigat obyekti vo metodikasi
kimyovi asinma digar torpaqlarla miiqayisado Taodqiqat obyekti olaraq Nax¢ivan MR-s1
bir gadar yiiksok olub klarka gora doyisir. Sorur diizii aciq boz torpaqlar gotiiriilmiisdiir.

Bir ¢ox todqiqat¢ilar B.I.Bernadski, Umumi kimyovi torkibdon asili olaraq
A.E.Fersman, B.B.Polinov, A.P.Binogradov, acilq boz torpaqlar vo onlarin lil fraksiyalari
B.R.VVolobuyev, E.M.Salayev vo b. bu gotiriilmoklo  Azorbaycan  Milli  Elmlor
torpaqlar tosdiq edorkon belo hesab etmislor Akademiyas1  Geologiya vo  Geofizika
ki, Silisium, Aliminium, Domir Oksidlorin bir Institutunda atom absorbisionu aparatlar1 iizra
coxu klark ganunauygunluguna tabe olub, bark icra edilmisdir.
qatlarda 6zlinii gostorir. Hal-hazirda iimumi kimyavi torkiblarin

B.R.Valobuyev apardigi todgiqgatlarda dyronilmosinds Almaniya istehsali olan “MINT
bir yarim oksidlardon Silisium, Aluminiumun, FLEKS - 600” aparatinda (1n torpaq aloyindan
Domir Oksidlorinin hidrotermik goraitdan, kegirilmis) 1qr hacminds torpaq niimunalori
iglimdon va riitubatdon asili olaraq doyismo gotlirilmisdiir.
qanunauygunlugunu miioyyanlosdirmisdir On yaxsi Usul atom absorbisionu
(B.R. Volobuyev sah 168). aparatlar1 olmagqla ham torpagda vo hom do lil

Umumi kimyavi torkiblorden alinan fraksiyalarinda tadqiqatlar aparilmigdir. Bu da
naticalora gora Silisium Oksidlar (SiO2), bu torpaqda lil fraksiyalarimin toyininds boyiik
torpaglarda bir gadar ¢ox olub, Klarkin iimumi imkanlar agir.
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Isin miizakirasi va tohlili

Taodqigat obyekti olaraq Naxgivan MR-s1
Sorur diizii Orta meylli diizon zona agiq boz
torpaglart vo lil fraksiyalar1 gotiiriilmiisdiir -
Kasim-3.

Sorur diizii meylli diizon zona agiq boz
torpaglar Culfa-Sorur antiklinorisini  ohato
etmoklo miixtalif mongali stixurlardan toskil
olunmusglar.

Umumi kimyevi torkiblorin tohlilindon
belo molum olur ki, agiq boz torpaqlar qorb
bolgasi Sadorok diizii alltivial-boz va sarq
bolgasi tiind boz torpaqlarla miiqayisada
gillosmo proseslori torpaglarda getmoklo
gilomoalogalmo proseslorina ¢evrilmislor. Bu
cevrilmalor yeni formalasan lil fraksiyalari ilo
bagli olub, gil minerallarinda da Oziini
gostarir. Codval 1.

Torpaqda vo lil fraksiyalarinda iton
timumi itki qorb bolgasi Sadarak diizii alliivial
boz torpaqglarla miiqayisada bir gadar yiiksok
olub 18.56-23.09 %-o ¢atir.

On ¢ox iton itki iist vo ana silixurlarda
geyd olunur. Alt illuval gatlarda B/C 74-110 va
C 110-130 sm 20.44 vo 23.65 %-o gatir.

Bu ¢ox giiman ki, alt qatlarda formalagan
minerallarin torkibindon va lil fraksiyalarindan
asilidir.

Silisium Oksidlar (SiO-) bu torpaglarda
bir godar ¢ox olub 61.09-65.00%-o ¢atir. Bu
cox giiman ki, silisium oksidlorin goxalmast ilo
secilir. Ancaq lil fraksiyalarinda miqdar1 bir
godor azalaraq 57.68-58.64%-a gatir. On ¢ox
arttmda  Ust allivial qatlarda  gillogmo
prosesinin artmasit va (olovilosmasi ilo
baglidir.

Sorur diizii agiq boz
Altiminium  Oksidlor  (Al203)  torpaqda
azalaraq  13.39-16.98%-o  catirsa,  lil
fraksiyalarinda bir qodor artaraq 9.98-19.74%-
o catir. Bu cox giiman ki, lil fraksiyalarinin

torpaglarda

todricon asinmasi vo aliiminium oksidlarin
toplanmasi ilo baghdir.

Domir  oksidlor  (Fe203) torpaqda
todricon azalaraq 5.79-8.43%-o catirsa, lil
fraksiyalarinda artaraq 9.68-10.68%-o ¢atir.

Lil fraksiyalarinda miqdarin artmasi bu
torpaqlart formalagdiran stixurlarin
xarakterindon asihidir. Harada vulkanik
proseslor siiratlo gedirso homin sahalarda
domir oksidlarin do migdari artir.

Titan oksidlor (TiO) bu torpaglarda az
olub 0.80-0.90%-5 catirsa, lil fraksiyalarinda
artarag 0.79-1.60%-o ¢atir. Bu ¢ox giiman ki,

lil fraksiyalarinda formalasan illit
(hidroslyuda) minerallar1 ilo baglidir.
Bu alamoatlor homginin  fosfat

oksidlarinin paylanma qanunauygunluglarinda
Ozlinii gostorir. Ogor torpaqda fosfat oksidlor
(P20s)  0.11-0.15%  toskil  edirss, il
fraksiyalarinda miqdar artaraq 0.19-0.25%-9
catir.

Naxg¢ivan MR-s1 Sorur diizii agiq boz
torpaglarda oksidlordon, Mangan (MnO) va
Kalsi Oksidlor (CaO) bir godor az olub 0.09-
0.14% va 3.09-5.52%-5 cgatir.

Bir yarim oksidlordon Magnezium vo
Kalium Oksidlar torpagda vo lil fraksiyalarda
coxluq toskil etmoklo Magnezium Oksidlor
(MgO) 5,44-9.87%-5 gatirsa, Kalium Oksidlor
torpaqda 1.90-2.75%-o gatir, lil fraksiyalarinda
Magnezium Oksidlor (MgO) 3.94-4.59%-5
catirsa, Kalium Oksidlor (K20) 3.51-3.88%-0
catir.

Bu da c¢ox giiman ki, formalasan lil
fraksiyalarinda xlorit minerallarinin istiinliik
togkil etmosine Vo homginin xlorit —
montmorilonit birlosmoalorinin genis yayilmasi
ilo baghdir.

Kalsium Oksidlorin 1il fraksiyalarinda
coxlugu illit (hidroslyuda) birlosmalari ilo
baghdir

Bir yarim oksidlordon Silisium Oksidin (SiO2) torpaga nisboti lil fraksiyalarinda illit
(hidroslyuda) mineralarinin amala golmasi ila naticalonir.
Bu ¢ox giiman yeni yaranan birlosmoalorin migdarindan va lilomalagalmanin mahiyystindon

asilidir.
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Codval 1.
Nax¢ivan MR-s1 Sarur diizii a¢1q boz torpaqglarda va lil fraksiyalarinda iimumi kimyavi tarkiblorin
doyismo qanunauygunluqlart
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1. Naxg¢ivan MR-s1 Sorur diizli agiq boz torpaqglarda iton imumi itkilar, Nax¢ivan MR-s1

gorb bolgolari alliivial boz torpaqlarla miiqayisads bir godor ¢ox olub 18.56-23.03%-0 ¢atir. Bu ¢ox
giiman ki, lillosmo, gillosma proseslorinin bir godoar gadimliyi, yeni mineralomologolmoalorlo baglhdir.

2. Bir yarim oksidlardan Silisium Oksidlarin (SiO2) bu torpaqglarda ¢coxlugu hidrotermal
soraitlo bagl olub torpagin golovilogsmosi, asas oksidlorin azligi, silisium oksidlorin bir godor
toplanmasi ilo naticalonarok 61.09-65.00% arasinda doyisilir.

3. Altiminium va Damir Oksidlorin lil fraksiyalarinda goxlugu, torpagamalogatiran
stixurlarin xarakterindon vo yeni formalasan birlogsmolordon asilidir.

Harada domir birlosmalori tstiinliik togkil edirss, hamin torpaqglarin lillosmo prosesi ilo bagl
olub, vulkanik proseslarin iistiinliik toskil etmasi ilo naticalanir.

4. Magni vo Kalsi Oksidlorin lil fraksiyalarinda ¢oxlugu, Calsi Oksidlorin Mangan
Oksidloardon, Magnezium Oksidlorin Kali Oksidlarden ¢ox olmasi ilo naticalonir. Bu ¢ox giiman ki,
lillosmo olamatlorini siiratlo getmasi, yeni mineral birlogsmolordon xlorit-montmorilonit, illit
(hidroslyuda) —xlorit silikatlar1 ilo baglidir.

5. Bir yarim oksidlordon Silisium Oksidlorin torpaq miihitina tosiri (SiO/R203 nisbati)
2.67-3.90% arasinda doyisilir.

126



EKOENERGETIKA 1/2020

ODOBIYYAT

1. Ammes I'.A. TlouBsl bonemoro Kaskasa (B mpenenax Azepbaitmkanckoii Pecriyonuku). U3.-Bo
«Qnmy, baky, -1994,-C. 309 .

2. AmmeBI'.A., 3eitnanioB A.K.-IToussl HaxueBanckoit ACCP. Azep. 'ocyn. M3a-Bo, baky -1987,-

C.237.

Bonogryer B.P.- Cucrema nous mupa. U3n-so “ Onam™, baky 1973. ¢ 306.

Mopdonoruueckue npopunu nous Azepoaiimpkana. baky, «9mm», 2004, ¢.202.

I'panycos Bb.IL - I'eneTuko-reorpaduaeckue 3aKOHOMEPHOCTHU CTPYKTYPHO

MUHEPATIOTUYECKUX OOIIHOCTEH MOYB M MX MOTJIONMHUTATEIbHON criocoOHocTH. [TouBoBeIeHIE

1996, Ne 5, 599-610 c.

6. Mehdiyev H.C — Naxcivan MR-s1 dag torpaqlarinin mineraloji torkibi vo onun kond
tosarriifatinda shomiyyati Baki, “Elm”, 2018, s 136.

7. Hamum W.A, Ymwxukoa H.II, [Mo3usx C.II, BapnamoB E.B - Munepanoruyeckuii cocras

WINCTBIX (pakiuuii arpo4eHo3eMoB 3amaJHO YKPaMHCKOTO Kpas. [TouBoBeneHME

Ne10,2016.¢1230-1243.

PozanoB A.H.-Cepozemsr Cpenneii A3uu. M. . U3n-so.AH CCCP,1951. ¢ 459

9. Canae D.M.- Jlnarnoctuka u knaccudukanus nous AzepOaimkana. M3ma-so “Onm”, baky,
1991,c.237.

10. Ymxukosa H.II., Xapuronosa I'.B. u.n1. — JuddepeHumanus clioi- WIUCTHIX CHIIMKATOB U
OMOTeHHOTO KpeMHe3eMa B JyroBblx mogodenax CpenHoamypckoil  HM3MEHHOCTH.
ITouBoBenenne Ne8,2013, ¢.980-993

11. lIuenst A.A, I'pyonukos FO.H, XKapunosa H.O — Arpoxumus nerpaganus Ho4YB U MOYBEHHOTO
nokpoBa Kpacuonmapckoii necocren [TouBosenenue, 2017, Nel0, ¢.1253-1262.

ok w

o

POJIb U 3BHAYEHUE UBMEHEHUA MUHEPAJIOOBPA30BAHUSA B YCJIOBUAX
BAJIOBOT'O XUMHNYECKOI'O COCTABA CBETJIO CEPO3EMHBIX 1104YB
HAXUYEBAHCKOM AP
I'.JI. MexTuen
HNucruryr [louBoBenenus n Arpoxumun Hanuonaabsnoit Axkanemun Hayk Aszepoaiigkana.

Juarnoctuka, popmupoBaHue U 00pabOTKa OYB U TPYHTA B CBSI3U C PA3IMYMEM UMEIOT CBOIO
CJIOKHOCTB.

OT0 CBSI3aHO C B3aMMOJEMCTBUEM MOYBHI U IpyHTa. B mocnennee BpeMsi ObLIIO0 BBIICHEHO, UTO
reOXMMHUYECKHUE TPOLECCHl W METOJIbl, MPOTEKAIoIMe, B IMOYBE HMEIOT OOJblIOe 3HAueHHE B
(hopMHpOBaHUM IeHe3uca MOYB.

BriepBble B mo4Bax reoXMMHUYECKHE MPOIECChl ObUIM pa3fefieHbl Ha 3 TpyHmbl Y4eHbIMU
AlIl.BuHorpanoBbIM U Benuch Oonblue uccneaoBanus yueHsiMu B.A Kosna, M1.U.I'un30ypr.

HoBooOpa3oBanus, Npoucxoasiye B MO4YBax, BO (Ppakiuu uia, MPOUCXOAUT BHIMBIBAHHE U
MIpEeBpALIeHHs OCAJAKOB, U HE3HAYUTENIbHOE (POPMHUPOBAHUS IPYHTA B BEPXHUX FOPU3OHTAX TOYB.

B cBsi3u ¢ 3TUM HccrieoBaTeNnu BIepBble B (POPMHUPOBABIINXCS CBETIO CEPO3EMHBIX MOYBAX
HaxuueBanckoit AP npu n3ydeHMHM BOJIOBOTO XHMHYECKOTO COCTaBa OOHAPYKWUIM M3MEHEHUS
cumuiyM 61,09-65,00% B mouBax. BeposiTHO, 3TO cBs3aHO, ¢ MUPOBBIM 3HaueHHeM Kiapka u
BBICOKOE €r0 3HaU€HHE OUEBUTHO.

Taxoke B mouBax BbisicHeHO Oosbioe 3HaueHue Al u Fe Bo dpaxmusx una 9,58-19,74% u 9,68-
10,58%. 3nauenne MgO Bo ¢paknmsx wia, B 3TUX mouBax jgocturaercs 3,94-4,99%. Drto cesizaHo,
BEPOSITHO C (POPMUPOBAHUSAMH MUHEpAJa XJIOPUT-MOHTMOPHIIOHUTA.

3nauenne KoO Bo ¢pakumm wina Beicokoe u  gocturaetr 3,51-3,88%. 3naueHume
SiO2/R203co0TBeTCTBEHHO  mocturaercss  3,62-3,90%. D10 3HaYeHHE TaKKe CBSA3aHO C
MUHEpaI000pa3oBaHNEM WUTHTA (THAPOCITIONA).

KiroueBble ¢/10Ba. TPYHT, COCTaB, MUHEPAJI, aTOM a0COPOUIIMOHBIM, MOHTMOPHJIOHUT, XJIOPHUT
WUTAT (THAPOCITIONA).
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IMPORTANCE AND ROLE OF THE CHANGE LEGALITIES OF THE ENVIRONMENT
FOR TOTAL CHEMICAL COMPOSITIONS IN MINERALFORMATION OF BRIGHT
GREY SOILS IN NAKHCHIVAN AR
H.J.Mehdiyev
Institute of Soil Science and Agrochemitry of ANAS.

Conversion, formation and diagnostics of the soils and rocks are very different and create
complexity.

This complexity is connected with the systems happening in creation relations between the soil
and rock.

Recently, it was determined that the methods in geochemical processes are important problems
in soil genesis formation in connection with the Land.

A.P. Vinogradov, B.A. Kovda and I.1.Gizinburg's great researches have been performed, firstly
A.P. Vinogradov separated the processes occuring in the soil into 3-group systems.

Surface weathering formed in maternal rock occuring on the Less variable upper Layers; -
changes happening in organic deposits and rock; new alterations in the soil; formations of the new
silt fractions. The researchers determined that silica oxides were slightly higher and reached 61.09-
65.00% in soil. This belogs to the clark division system and it is distinquished with slightly increase.

From a half oxides — aluminum and iron oxides are higher in silt fractions and reach 9.58-
19.74% and 9.68-10.58%.

In comparison with magensium oxides (MgQO) a guantity of soils reaches 3.94-4.99% in silt
fractions. This is Likely connected with the montmorilonit mixed layey combinations from the
formed minerals.

Potassium oxides (K20) are higher and reach 3.51-3.88% in silt fractions.

This is Likely related to illite (hydroslude) mineral.

From a half oxides SiO2/R20s3 ratio is connected with 3.62-3.90%.

Key words. rock, composition, atomic absorption, mineral, montmorilonit, chlorite, illite
(hydroslude).
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VJIK 581.1

BUOCHUHTE3 IIMI'MEHTOB B KJIETKAX DUNALIELLA SALINA IPPAS D-294,
MOAN®ULINPOBAHHBIX 2,6 IU-TPET-BYTUJI ®PEHOJIOM, B YCJOBUAX
BBICOKOM COJIEHOCTH ITPH ONTUMAJIBHOM U HU3KOTEMIIEPATYPHOM
PEXUMAX KYJIbTUBUPOBAHUSA
I''!. Anu-3ane, A.P. l:xkanuiaoBa, A.J. Abdacoa, U.. Anues, X.X. MareppamoBa
bakunckuii 2cocyoapcmeennbwlii ynueepcumem

B pabome npedcmagnenvt 0annvle usyyenus O0eticmaus pasiuyHbiX KOHYEHMpayull  CUHMEMu4ecKo2o
anmuokcuoanma 2,6 ou-mpem-6ymui gpenona Ha OUonpoOYKmMuUEHOCHb U OUOCUHME3 NUSMEHMO8 KIeMKAMU
Dunaliella. Tloxazano, umo moouurayus Kiemox pasiudHbiMu KonyeHmpayuimu 2,6 Ou-mpem-oymun
enona 6 meuenue 24 uacos 6 ONMUMATLHBIX YCAOBUAX CHUNCAIOM OUOCUHIMES XAOPOPUILILO8 U KAPOMUHOUOO8

BOOOPOCJZ}ZMM. B yciosusiax HuskomemnepamypHoeco cmpecca, hnoeblihaemcs ouocunmes nuUSMeHmos
KjiemKamu.
KiroueBble ¢jioBa: 3ejeHasi MUKPOBOJIOPOCIb
Dunaliella, conerocTs, OMONPOTYKTUBHOCTD, 2,6 Tu-
TpeT-OyTuin  QeHoda, CuHTe3  XJIOpOoQUUIOB U
KapOTHHOUJIOB.

JluteparypHbie JTAaHHBIC, MEXITY TaKUMHU BaKHEUIIMMU
Kacaromuecss K3MEHEHHS TUTMEHTHBIX CUCTEM (U3NOIOTHYECKUMH TIPOILIECCaMH, KaK pOCT,
y  pa3IM4YHBIX  MpPEICTaBUTENICH  pojna nUrMeHToo0pa3oBanue u GoTocuHTe3 [4].
Dunaliella noj BO3JCHCTBUEM Hecmotps Ha TO, 4TO pacTeHus
AKCTPEMAIIbHBIX  YCJIOBUH  CYIIECTBOBAHUS OOBIYHO  00JIAJIAlOT  BBICOKMM  YPOBHEM
CBOIATCI K TOMY, YTO  aOCOIIOTHOE AHTHOKHCITUTCIIBHON aKTUBHOCTH U, Kak
COZICp)KaHUE BCEX MHIMEHTOB B KJIETKaX MPaBUJIO, COJAEPXKAT OOJIBIIOE KOJHYECTBO
Dunaliella npu yBenMueHUM KOHLEHTPAIUU AQHTUOKCUJIAHTOB  PA3JIMUYHONM  XUMHYECKOU
OCMOTHYECKH- JIENCTBYIOIINX conei, npupoasl [2, 7], HaM XOTENOCh TaKke
HE/IOCTaTKe OMOTEHHBIX JJIEMEHTOB, WCCIleIoBaTh B KaKOW CTENEHH HOHOI

MOBBIIIEHUH U MOHIKEHUU TeMIIepaTyphl, KaKk
npaBwio yBenuuuBaercs [5]. AOcoinoTHOE
coJiep>KaHue XJIOPODHUIIIOB @ U 8 U UX CYMMBI
B KkJerkax Bcex Bumos Dunaliella, B
OKCTPEMANIbHBIX YCIOBHSIX CYIIECTBOBAHUS
MMeEEeT TEHJICHIINIO, YMEHBIIATCSI.

N3BecTHO, Takke B MPOLECCE PocTa
KYIBTYpP Dunaliella  comepxanue  u
COOTHOIIIEHWE TMHTMEHTOB B  Ouomacce
m3Mensiercs. [lo manHbIM [6] MakcHMallbHOE
KOJIMYECTBO BCEX IMUTMEHTOB 0O0pa3yercsi B
MEepUO]I MTHTEHCUBHOTO pocTa Bogopocien. Bo

BpeMsi  JorapupMuueckoi  (asbl  pocrta
kyapTypel  Dunaliella salina a6comoTtHOe
coliep)KaHHe  KAapOTHHOB B KJIETKax

ymenbmaercs [1,8]. Hakomnnenue mocieanero
HaOII01aeTCs UMb MPU MEPEX0e KyIbTYphI
B cramuoHapHyio (azy [6]. Tloatomy wmbI
OKCIIEPUMEHTHl TMPOBOIWIM B TeueHue 24
qacoB B HUHTCHCUBHOM PEXKUME
KYJIbTUBHPOBAHUS, TNI€ TOJIBKO JIOCTUTACTCS
cTanMoHapHas ¢aza pocra. Apnanranus
pacTeHMii K HU3KUM TeMIlepaTypaM CBsI3aHa C
BOCCTAHOBJICHHEM HapyIIEHHOro OanaHca
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MUHEPAbHON CcpeAbl BBIPANIMBAHUS MOKET
BIUSATh Ha OWOCHMHTE3 KapOTHHOHMJIOB U
xJiopoduiuioB B kietkax Dunaliella salina.

[lenpro HaAcTOSIIIIEH paOOTHI SBISIOCH
W3YYCHHE BIUSHUS PA3TUYHBIX KOHIICHTPAIUI
CHUHTETUYECKOIO aHTHOKcHIaHTa 2,6 1u-
mpem-0yTHUi Kpe3ouia (noHoNa) B
MUHEpPAIBHOW Cpefe Ha pocT U OMOCHHTE3
IIUTMEHTOB B KJIETKaX Dunaliella,
BBIPANICHHBIX TIPH  ONTUMAJIBHBIX H B
YCIIOBUAX HU3KOTEMIIEPATYpHOTO CTpecca.

MATEPUAJIBI U METObI

O6BexToM UCCIIEIOBAHMS

CITy’>KUITa ranoQuiIbHas 3eJeHast
mukposogopocib Dunaliella salina IPPAS D-
294, BblIEeNEHHas W3  COJEHOro  O3epa
Maca3blp, HaxOJSIIErocsi Ha CeBepo-3amajie
TeppUTOpUU Topoja baky.

Bonopocnu BBIpAIUBAIH npu
TeMIreparype 27°C B CTEKJISTHHBIX
¢dotopeakTopax (250 mi1), Ha YCTaHOBKE IS
BBIPALIMBAHUS  KYJIbTYP  OJHOKJIETOYHBIX
BoJIopocieil. MuHepanbHas cpena cojepxana
(r/m): NaCl — 175 (3,0 M); KNOsz —5,0;
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KH2PO:-1,25; MgSO4 -50; FeS0O4-0,009
pactBop mukposementoB (mr/im) — Ca(NOz)2
*H20- 735; H3BOs3 -735; ZnSO4 *7H20- 615;
(NH4)M0oO4-  100;  MnCly+4H,0-  180.
CycrieH3uio KIETOK B (poTopeakropax B
TedeHue 24 4acoB OCBEIIANIHU OEJIbIM CBETOM
(16 B1/M?) 11 HENPEPBIBHO TIPOLYBAIIM CMECHIO
(Bo3myx+1,5% CO2) c temmeparypoit 27°C
JUIsT KOHTPOJIbHBIX U 5°C  Juisi  ONBITHBIX
CyclieH3ui (HU3KOTeMIepaTypHBIA CTpecc).
Knerku BbIpamiyBanu B TeueHue 24 4acos, B
MHTEHCUBHO-HAKOMUTEILHOM pexume
KYJIbTUBHPOBAHUS u OCBEIIAIH
KpPYTJI0CYTOYHO. POCT KyNnbTyphl ONpeaemnsiu
MEPUOJNYCCKAM ITOJICYECTOM YHCIIa KIETOK B
kamepe [opsieBa Mo MHUKPOCKOIIOM WM
He(heTOMeTPHISCKUM HU3MEpEHUEM
ONTUYECKON  TUIOTHOCTH  CYCHEH3UHM  Ha
(OTO2IEKTPOKOIOPHUMETPE.

B paGore Oblmu umcmosb30BaHbl 2,6 1H-
mpem-0yTun ¢peHon B KoHIeHTparmsax 25-500
MKM. 2,6 nu-mpem-6ytun ¢enon (M.B.
206,35 1/MONTB) B YUCTOM BHJIE IOPOIIOK
Oemoro 1BeTa, XOPOIIO PACTBOPUMBINA B
STHJIOBOM CHHpTEe. B CycneH3uio KIeTok
N00aBISUIA CHHTETHUECKUNA aHTHOKCHIAHT C
(¢buKcUpOBaHHBIMU KOHLEHTpauusamu (25; 50;
150; 250; 350; 500 MxM) u BbIpanIMBaiIM B
TedeHue 24 4acos.

CopepxaHne TUTMEHTOB B KIETOYHBIX
skctpaktax (100% ameroH) wu3Mepsuii Ha
CHeKTpo(OTOMETpe © PaCCUUTHIBAIH Ha
OCHOBaHUM K03 unrientoB Berrmreiina [3].

PE3YJIbTATBI U OBCYXIEHUSA

YucJ10 KI1eTok, n*10° ki/ma
o | N w ES (621 ()] ~ [o¢] [{e]

Ha  pucynke 1. (xpuBag 1)
MIpe/ICTaBICHbl Pe3yabTaThl TUHAMHUKU POCTa
KyJIbTypbl MHKpoBopopociau Dunaliella B
ONTUMABHBIX YCIOBHSX (Temreparypa 27°C,
MHTEHCHBHOCTH cBeTa 16 BT/M2, comepxkanue
CO2 B Bo3aymHOM cmecu 1,5%, munepasibHast
cpena, coxepxamas 3,0 M NaCl).
BripamuBanue kinetok B 250 MJI CTEKIISIHHBIX
(doTopeakTopax v ojaue BO3AYLUTHONH CMECH C
temneparypoii  25°C B WHTEGHCHBHO -
HAKOMUTEIILHOM PEXHME KYIbTHBUPOBAHUS B
TeueHHue 24 4acoB MOKa3aju, YTO ONTHUYECKAs
IJIOTHOCTH KJIETOYHOMU CYCIIEH3UH
yBEJIMYUBAETCs B 3 pasa.

Takast TeHIEHIMsA pocTa MOMYJISAIHU
MIPOJOIIKAETCSA U B IOCTEAYIOUINX TOBTOPHBIX
BapHaHTaX  BBIPAIIMBAHUS  KOHTPOJBHBIX
cycriensuif. [lomaua B (oTopeakTopsl
BO3JAYIIHOH cMmecH c Temmepatypoit 5°C
(HM3KOTEMIEepaTypHBI CTpecc) MPUBOAUT K
3aMeJIIEHUIO pocta U CHUKCHHIO
ouornpoayktTuBHOCTH Ha 25% (kpuBas 2).
HecmoTpsi Ha CcHUXEHHE AMHAMUKUA POCTa
MNOMYJSIIUK ~ MPU  HU3KOTEMIEPaTypHOM
CTpecce JieJieHue KIETOK B TeueHue 24
4acoOBOTO KYJIbTHBUPOBAHUS B HHTEHCHUBHO-
HaKOIUTEJIbHOM PEKHUME COCTABIISIET BHICOKUI
MoKasaresb (yBenuueHue ONTHYECKOU
IUIOTHOCTH B 2,5 paza). B atux ycnoBusix
n00aBIsIIN B MUHEPATHHYIO cpeny
BBIPANTUBAHUS CHHTETUYCCKUI aHTHOKCHJIAHT
2,6 nu-mpem-0yTHn (EeHON B PA3IUUHBIX
KOHIICHTPAIUSAX M TPOCICKUBAIA TUHAMHUKY
pocTa KyJIbTypHI.

8

16 24
Bpewmsi, yacel

Puc. 1. lunamuka pocra nomyisiiuu kiaerok Dunaliella salina IPPAS D-294 npu Beicokoit
COJIEHOCTH B ONTUMaJbHOM (1) 1 HU3KOTEMIIEpaTypHOM (2) pe’KuMax KyJIbTUBUPOBAHUS.
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https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D1%8C
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Temneparypa 27°C, MHTEHCHBHOCTB

ceta 16 Br/m?

Ha pucynke 2. mnpencrasieHa
3aBHCUMOCTH pocTta kiaetok Dunaliella salina
IPPAS D-294 B MHTEHCUBHO-HAKOIIUTEIHLHOM
peXKHUME KYJIbTUBHUPOBAHHUS OT  PAa3IMYHBIX
KOHIIEHTpanui 2,6 nu-mpem-0ytun eHona B
MUHepanbHOH cpene. Kak BUTHO U3 pUCYHKA,
npucyrcTBue 2,6 nu-mpem-0ytun (eHoia B
cpelie BbIpalluBaHus MpH onTuMaibHOM (1) u
HU3KOTEMIIEPATYPHOM (2) pexumMax
KYyJIbTUBHUPOBAHUS 3aMETHO BIIMAET HA POCT
KynbTyphl. Tak, npu KoHueHTpanusx 25 - 250
MKM B MuHepajdbHOU cpeae 2,6 nu-mpem-
Oytun ¢denona B ontuMaibHOM (1) pexume

L
(6]
)

(o]
1

KYJTbTUBHPOBAHUS HAOIIOACTCS CTUMYIISIIHS
JTUHAMUKH POCTa KYJIBTYpHI KJIeTOK Ha 1-5 %,
110 OTHOUICHHUIO K KOHTPOJIbHBIM CYCIICH3HSM.
[Ipu noBeiieHUU conepxanus 2,6 nu-mpem-
Oyrun (QeHona B MHUHEpaIbHOH  cpene
npuMepHo Ha nopsgok (350-500 MxM) oHO
npuobperaer OOpaTHBIN 3HAK, HaOJIOJACTCS
noaasnenue 1o (2-15%) pocra KynbTypbl B
Te4eHHe 24 4YacoBOro KyJIbTHUBUPOBAaHUS B
WHTEHCUBHO-HAKOMUTEIbHOM pexume. [lof
BIUSTHUEM 3TOTO CHHTETHUYECKOTO
AHTHOKCHJIaHTa MaKCcHUMaJbHas
g hepeHIPOBKa HabOmIo1aeTCs npu
koHueHTpauuu 250 MkM (5%) 1o cpaBHEHHUIO
C KOHTPOJIbHBIMU KJIETKaMHU

, n*10° kj1/ma
~ ()
~ (6)] (0] (6]
}7

‘Igc.ﬂo KJIETOK
o

»

e

25 50

150

ZI%O 350 500
OHUeHTpAlusa, MKM

Puc. 2. 3aBucumocts pocta kietok Dunaliella salina IPPAS D-294 ot pa3nn4HbIX KOHIIEHTpAIUi
2,6 mu-mpem-0yTiia (heHOoNIa B MUHEPAJILHOM cpejie B ONTHMaNbHOM (1) M HU3KOTEMIIepaTypHOM
(2) pexxumax kyapTuBupoBanus (3,0 M NaCl).

Temneparypa 27°C, HHTeHCHBHOCTH cBeTa 16
Br/m?

CpaBHUTENBHOE U3yYEHUE 3aBUCUMOCTH
pocta momynsuu kietok Dunaliella salina
IPPAS D-294 oT pa3nuyHbIX KOHIICHTpAIUil
2,6 nu-mpem-6ytun (Qenomna B
MUHEPATHLHOM cpere, B YCITIOBUAX
HU3KOTEMIIEPATyPHOTO CTpecca MmoKasaia, uTo
MPUCYTCTBUE 2,6 mu-mpem-Oytun (eHonma B
cpelie BhIpAIIMBAHMSI 3aMETHO BIUSET HA POCT
KYJIbTYpBI (pHC. 2., KpuBas 2).

Tak, B tuanazoHe KoHIeHTparuii 25-150
MKM B MuHepanbHOWU cpeae 2,6 nu-mpem-
Oyt (¢eHona HaOMIOAACTCS CTUMYJISIIHS
pocTa KyJbTYypbl, KOTOpas NpeBbIaeT Ha 1,5-
3,5 % KOHTpOJbHBIE CYCHEH3UU KIIETOK.
VYBenuueHne KOHIIEHTpAlMM aHTHOKCHIAaHTa
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o 250 MkM B MuHepanbHOM  cpene
POCTOCTUMYJIHpPYIOIIEe JeificTBue ero
yCTaHABIIMBAETCS HAa KOHTPOJIBHOM YPOBHE
(100%). IIpu mnoBelIEeHUU coxaepkaHus 2,6
nu-mpem-OyTun  ¢eHolla B MHHEPAIbHON
cpene (350-500 mMxM) pocT KyJIbTyphl B
TeyeHue 24 YacoBOro KyJbTHBUPOBAHMS B
WHTEHCUBHO-HAKOMUTEIILHOM  pEXHME, B
YCIIOBUSIX  HHU3KOTEMIIEPaTypHOTO CcTpecca
YCTaHABIIMBAETCS HAa YPOBHE KOHTPOJBHBIX
kietok (91,5-89%). B nanHOM 3KCniepuMeHTe
BUHO, 4YTO  TMPUCYTCTBUE  PA3IUYHBIX
KOHIIEHTpanui 2,6 nu-mpem-06ytun (eHomna B
MUHEpaJIbHOH cpene B auanaszone 25-150 MxM
CWJIBHO HE CKa3bIBaeTcs (II0/IaBJICHUE POCTA HE
HaOmonaercs) Ha  OMONMPOIYKTUBHOCTH
BOJIOPOCIIEH. B TAaHHOM ciydae
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YBEJIMUMBACTCS TOJEPAHTHOCTh KIETOK K
AHTHOKCHUJIAHTYy, BEPOSITHO, CBSI3aHHOTO C
paboToOif  SHAOTCHHOW  AHTHOKCHUIAHTHOMN
CUCTEMBI KJIETOK u 2,6 au-mpem-OyTi
denona.

BoipakeHHast ~ pOCTOCTHUMYIHPYIOIIAS
aKTUBHOCTH 2,6 nu-mpem-0Oytun (enona npu
ero  KoHueHrpamusx 25-250 MxkM B
MUHEPAITLHOU CpeJie B ONITUMATIBLHOM PEKUME
KYJIbTUBHPOBAHUS u B Jarna3oHe
KOHIICHTPALUH 25-150 MKM pu
HU3KOTEMIIEPATYpPHOM CTpecce JAeNaeT 3TOT
AHTHOKCHJIAaHT MEPCIICKTHBHBIM "
3G (}HEeKTUBHBIM  CPEICTBOM JIOCTYIHOM H
HAJEKHOM perynauuu (akTHUBaLMU) pocTa
KyabTypsl Kietok Dunaliella salina IPPAS D-
294,

Ha  pucynke 3 MIpEICTaBICHbI
pe3yIbTaThI 3aBHCUMOCTH OunocuHTE3a
nurmMeHToB B kietkax Dunaliella salina
IPPAS D-294 or pa3nuuHBIX KOHIICHTpAIUH
2,6 nmu-mpem-0ytun (eHosia B MUHEPAIbHOMI

w

KoummyecTtBo nmurmenTos, mr/108
= K

cpele, BBIPAIIEHHBIX TMPU  ONTUMATBHBIX
YCIIOBUSIXM BBICOKOM cojieHOoCTH. Kak BHIHO
u3 pHUCYHKa, POCTOCTUMYJIHPYIOLIUE
KoHIeHTpauuu 25-50 MKkM u mocienyroiine
BBICOKHE KOHIEHTpaluu 2,6 Au-mpem-OyTHi
(deHonMa  CHWKAOT  OWMOCHHTE3  00IIero
koimmdectBa  xjopodmwmioB  (mo  70%
xyopodumna a; 73% xnopoduinia ¢), CUHTE3
CyMMbl KAapOTHHOHUJOB YBEIMYMBAETCS JO
44%. OTO0 XapakTepHO MJsi BOJOPOCIH
Dunaliella rae yeTko ckazaHo, YTO U3MEHEHUE
yCIOBUI CYIIIECTBOBAHUS abconoTHOE
CoJiepKaHUE U COOTHOIICHHE IHTMEHTOB
MEHSIETCS [Macrok1973]. VYBenuuenue
KOHIICHTPAIUN CUHTETUYECKOTO
aHTHOKCHJIaHTa B  MHUHEpaJbHOW  cpere
MPUBOAUT K yMmeHblleHuto 150-250 mxM, a
3aTeM YBEITUYECHUIO 350-500 MKM
COOTHOIICHUS XJopoduiuia a/ xiaopoduiia 6,
a TaKkKe  YMCHBIIEHHIO  COOTHOUICHHS

XJIOPO(UILTBI/KAPOTHHOH/IBI.

0 - T .
25 50

150

250 350 500
Konuentpauuu, MM

Puc.3. 3aBucumocts 6rocuHTe3a MUrMeHTOB B Kiietkax Dunaliella salina IPPAS D-294 or
pa3MYHBIX KOHIEHTpaIuii 2,6 tu-mpem-0ytun penona B conennoi (3,0 M NaCl) munepanbHoi
Cpefie U ONTUMAJIbHOM PeXHUME KYJIbTUBUPOBAHMUS.

1- 6uocunTe3 XJIO0pOodIILIa a; 2- OMOCHHTE3 XJIopodmLIa ; 3-OHOCUHTE3 CYMMBI KApOTHHOU OB
Temnepatypa 27°C, uHTeHCHBHOCTH cBeTa 16 B1/Mm?

Ha pucynke 4 npenctaBieHbl pe3yJIbTaThl
3aBUCUMOCTH OHMOCHHTE3a IIMTMEHTOB B
kimerkax Dunaliella salina IPPAS D-294 ot
pa3IMYHBIX KOHILIEHTpauu 2,6 nu-mpem-
Oytun (QeHora B MHUHEpabHOM  cpere,
BBIPAIIICHHBIX B YCIIOBUSIX
HU3KOTEMIIEPaTypHOTO CTpecca W BBICOKOM
coneHoctu. Kak BuAHO M3  pHUCYHKA,
POCTOCTUMYJIMPYIOIIAE  KOHIIGHTPAllUU |
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MOCTEAYIOIINE BBICOKHE KOHIIEHTpauuu 2,6
Tu-mpem-0yTHi denona MTOBBIIIACT
ounocunTe3 xiopodpmwria a (25-250 mxM), a
npu koHmneHTtpauusx 350 u 500 MM
OonocuHTE3 XJIopodmiUia a CHIKaeTcs. B aTux
yCIOBUSIX OMOCHHTE3 XJopodwiia 6 ¢
YBEJIMYCHUEM KOHIICHTPAIIUH CHHTETHYECKOTO
AHTHOKCHJIaHTa B  MHHEpPAITbHOU  cpefe
cHmkaetrcs 10 50%.
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KonuépPauuu, MmxM50 500
Puc.4. 3aBucumocts OMocuHTe3a mUrMeHToB B Kitetkax Dunaliella salina IPPASD-294 ot
Pa3IUYHBIX KOHIEHTpAui 2,6 mu-mpem-0yTii (peHoIa B MUHEPAIILHOM cpejie, BHIPAIIICHHBIX B
YCIIOBHSX HU3KOTEMIIEPATYPHOTO cTpecca.
1-6uocunTe3 XIIOpodmiLIa @; 2- OMOCUHTE3 XJIOpOopHIIa 8; 3-OMOCHHTE3 CYyMMBI KAPOTUHOHIOB
Temnepatypa 27°C, uaTeHCHBHOCTS cBeTa 16 B1/m?

KoaunuecTBO NHUIrMEHTOB,
—~M1/108 KJ1 o

HuskotemmiepatypHblil cTpecc U yBeTUUECHUE salina IPPAS D-294 npuBoautr K

KOHIICHTPAIUN CUHTETHYECKOTO
aHTHOKCcHJaHTa 2,6 nu-mpem-0ytun ¢deHomna
B MHHepasbHOM cpene 25 -500 wmxM
MOBBINIACT OMOCHHTE3 CYyMMbI KAPOTUHOH]IOB
kietkamu 110 44%. B aTHX uccienoBaHUsAX
YBEIMYCHUE KOHICHTPAIIMA CHHTETHYECKOTO
AHTUOKCUJIAHTAa B MHHEpAJIbHOM  Cpenae
MPUBOJUT K HE3HAUUTEITHLHOMY YBEIUUYEHUIO
COOTHOIIIEHHS XJopoduiia a/ximopodpuiia 6,

a pu 3TOM COOTHOLICHUE

XJIOPOPUIUTBI/KapOTUHOUIbI, YMEHBIIIAIOTCS.
Takum obpa3zom, YBEIINUECHHUE

KOHIEHTPaLNHU CUHTETUYECKOTO

aHTHOKCHaHTa 2,6 nu-mpem-0yTuin QeHona
B MHHEPAIBbHON Cpele MPHU ONTUMAIbHBIX
ycioBusix BeipamuBanus kierok Dunaliella

ymenblieHuto  (150-250 mMxM), a 3arem
yBenuueHuto (350-500 MkM) cooTHomIeHuUs
xJyiopoduinia al XJI0poduILIa 8.
CHHTETHYECKHMHA AaHTHUOKCHAAHT 2,6 1u-
mpem-0yTun QeHosia B MUHEPAJIbHOU cpene
BBIpAIlMBAHUS TPUBOJUT K YMEHbBIICHHIO
COOTHOIIEHUS XJIOPO(PUILIBI/KAPOTUHOUABI B
KiIeTkax. HuskoremmneparypHelii  cTpecc
YBEJIMUMBAET TOJEPAHTHOCTh KIETOK K
JEMCTBUIO CHUHTETHUYECKOTO aHTHOKCHJIAHTa
2,6 nu-mpem-6ytun genona. B atom ciyuae
COOTHOIICHUsI XJ1opoduiuia a / xmopoduiia 6
OCTaeTcsi Ha KOHTPOJIBHOM YypOBHE, a
COOTHOILEHUS  XJIOPO(PUIUIBI/KaPOTHHOMIBI
YMEHBIIIAETCS 32 CUET MOBBIIIEHHOTO CUHTE3a
CYMMBI KapOTHHOUI0B.
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MUHITIN YUKSOK DUZLULUGU SORAITIND® 2,6 Di-UCLU-BUTIiL FENOLUN
MUXTOLIF QATILIQLARI iLO MODIFIKASIYA OLUNMUS DUNALIELLA SALINA
IPPAS D-294 HUCEYROLORININ OPTIMAL VO ASAGI TEMPERATUR STRESI
SORAITINDO PIQMENT BIOSINTEZI
Q.1.9li-zados, A.R.Calilova, A.E. Abbasova, I.1.9liyev, X.X.Maharramova

Baka Dovlat Universiteti

Isdo, 2,6 di-iiglii-butil fenolun miixtolif qatiliglarmin Dunaliella salina IPPAS D-294
hiiceyralorinds  biokiitlo ¢iximi va pigmentlorin  biosintezino tsirinin naticalori  verilmisdir.
Gostorilmisdir ki, hiiceyralorin optimal temperatur soraitnds 24 saat arzinds 2,6 di-ii¢lii-butil fenolun
miixtalif qatiliqlar1 ilo modifikasiyasi, xlorofillor vo karotinoidlorin biosintezini azaldir.  Asagi
temperatur stresi goraitinds iso hiiceyralorda pigmentlarin biosintezi artir.
Acar_sozlar: Dunaliella yasi Imikroyosunu, duzlulug, biomohsuldarliq, 2,6 di-ii¢lii-butil fenol,
xlorofillar va karotinoidlarin biosintezi.

PIGMENT BIOSYNTHESIS IN DUNALIELLA SALINA IPPAS-294 CELLS
MODIFIED BY 2,6 DI-TRET-BUTYL PHENOL AT HIGH SALINITY IN OPTIMAL
AND LOW-TEMPERATURE CULTIVATION CONDITIONS
G.l1. Ali-zade, A.R. Jalilova, A.E. Abbasova, I.1. Aliyev, X.X. Maharramova
Baku State University

In this work have been presented the results of influence investigations of various
concentrations of synthetic antioxidant 2,6 di-tret-butyl phenol on bioproductivity and biosynthesis
of pigments by Dunaliella cells. It was shown that, the modification of cells by various concentrations
of 2,6 di-tret-butyl phenol within 24 hours under optimal conditions, decreases biosynthesis of
chlorophyll and carotenoid by seaweed. In conditions of low temperature stress, increases
biosynthesis of pigments by cells.
Keywords: Dunaliella microalgae, salinity, bioproductivity, 2.6 di-tret-butyl phenol, biosynthesis
of chlorophyll and carotenoids.
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Ommb6ka! 3akmanka He onpezaenena. Y JAK 532.546
ADAPTIV SOBOKONIN TOTBIQI ILO QEYRI - XOTTI UCFAZALI SUZULMO
MOSOLOSININ ODODi TODQIQi
S.Y. Qasimov, R.S.Mammadov
Azarbaycan Dovlat Neft va Sanaye Universiteti
e-mail:sardarkasumov1955@mail.ru

Acar sozlar: adaptiv soboko, tigfazali siiziilmo, ite-
rasiyal1 forq iisulu, Darsi qanunu, qovma tisulu, nisbi
kegiricilik, konservativ sxem, Rapoport - Lis modeli.

Xiilasa. Baxilan isdo neftin, qazin vo suyun birge axini zamani mayelarin boazi xassalori,
homginin nisbi faza kegiriciliklari, kapilyar qiivvalor nozars alinmagla sii-ziilmoa prosesinin adaptiv
sobokalords odadi modellasdirilmasi masalasinin odadi tadqiqi verilir.

Deyilon amillorin siiziilmo prosesine tasirinin tadqiqi tiglin hallin xiisusiyyatlo-rino adaptasiya
oluna bilan va yiiksok dagigliys malik olan iterasiyali - forq tisulunun alqoritmi sarh olunir.

Toklif olunan isulun neft vo qaz doyumluluguna tasirinin giymatlondirilmosi tiglin ododi
eksperimentlor aparilmis vo alinan naticalorin miigayisali tohlili veril-misdir.

Giris. Malum oldugu kimi g¢oxfazali siiziilmo masololori miioyyan spesifik xiisusiyyatloro
malikdirlor, bu da onlarin adadi halli zamani1 bazon onanavi sonlu farqlor tisulunu istifado etmoyo
imkan vermir. Ona goro do hollin xiisusiyyatlorini nozars alan adaptiv sabakolords forq sxemlorinin
islonmasing zorurat yaranir.

Adaptiv sobokolor siini 6zliiliiyli vo adadi hollin ossilyasin1 azaldir, homg¢inin hesablama
sobakasinin minimal noqtalora malik oldugu halda biitiin oblastda (hatta hallin moxsusiyyoto malik
oldugu zonalar da daxil olmaqla) kemiyyat va keyfiyyatco gonastboxs naticolor verir [1-3].

Aparilan todqgiqatlarin  mogsadi  genis mosalolor sinfinin  halline yararli  olan,hollin
xiisusiyyotlorini nozoro alan coxfazali sixilan mayelorin qeyri - xotti miistovi radial siiziilmo
masalalorinin effektiv hall tisullarinin islonmosidir.

1. Masalanin riyazi qoyulusu

Tutaq ki, radiusu R, giicii H olan dairovi horizontal laya baxilir. Forz olunur ki, layin alt vo
yuxari qatlart maye kecirmir, r =7, radiuslu hidrodinamik miikammal istismar quyusu layin
morkozindo yerlogir, r = R konturunda iso laya sixigdiran maye vurulan quyular batareyasi
yerlosdirilmisgdir.

Forz edok ki, baxilan layda ii¢fazali sixilan maye var, bels ki, fazalar qarisma -yandirlar vo
baslangic t = 0 aninda onlar kapilyar tarazliq voziyyastinda yerloasirlor. Onda deyilon sortlor daxilinde
mayelorin Rapoport - Lis modeli osasinda izotrop mesamoli miihitds izotermik miistovi radial
geyri- xotti siiziilma masalasi asagidaki xiisusi toromoali dl¢iisiiz diferensial tonliklor sistemi ilo ifado
olunur [4]:

_1 0 2 2
(r 167[7",01411/11(7"’ D1, S1,52,53) %] = ma(ﬂpsﬂ )

_1 0 2 2
r 1;[7",0212(73 D2, S1,S2,53) %] = ma(l)zfsz) ) (1)

40 ap a
r 1;[7‘[)313(1‘, D3, S1,S2,53) a_:] = ma(l)sfss) )

(r,t)eR; ={r<r. <R, 0<t<T}.
Burada asagidaki isaralomoalor gobul olunmusdur:

Aa(T, D S1,S2,53) = k(1) f“l(lsl(’—;f’;e‘) - fazalarin harokatlilik omsali (brada @ = 1 —nefto, o =2 —suya,
a\Fa

a=3-qazaaiddir); p,(pe) — fazalarinsixlig;;, p,(p,) — fazalarn 6zliliyi; s, ve f, — uygun
olaraq fazalarimn doyumlulugu vo nisbi faza kegiriciliyi ; k(r) —miitlaq kegiricilik ; r —polyar
koordinat ;  p,(r,t) — fazalardaki tozyiq; m — masamalilik omsali; t — zamandir. Neftin 6zli-
plastiklik xassosini
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0, |gradP|<G,

funksiyasi nozars alir [5-7], burada Gi —baslangic tozyiq qradiyentidir.
(1) tonliklor sistemino mayelarin vo qazin saviyys tonliklorini

Pa =Fr(pe) , a =123, .. 2)

{1—6l /|gradr], |gradR|>G,,
=

\£)
S+ S, +s3=1 (€))
miinasibatini do slave etmok lazimdir. Qeyd edok ki, imumiyyatlo, ¢oxfazali siiziilmo masalalorinds
po(a = 1,2,3,) tazyiqlori bir - birina barabar olmay1b uygun kapilyar tozyiq qader forqlenirler, yoni
P1— P2 = Pr1(51,52,53),
P3 — P1 = DPiz2(S1,52,53) 4)
Burada py, — neft vosu, py, — iso qaz vo neft arasindaki kapilyar tozyiqdir. Onda aydindir ki, p; —
P2 = DPk1 t Dkz-
Qeyd edok ki, ti¢fazali siiziilmo masalolorinde  f,(sq,52,83), (@ =1,2,3) funksiyalari
asagidaki xassoloro malikdirlor [8] :
fa(51152'53) = 0) Sa < Sé, a = 1,_3,
burada s; (a = 1,3) — giymotlori qaliq doyumluluqlar adlanir.
Tutaq ki, (1) sistemindo axtarilan mochullar p,(r,t), (a = 1,3) funksiyalaridir. Onlar
asagidaki baslangic va sorhad sortlorindon tapiriq.
Forz olunur ki, t =0 aninda, yoni istismar baglayan ana qodor axtarilan funksiyalarin qiymatlori
molumdur.Yani ,
(T, 0) =p3(r), . <r <R, a=12;3. (5)
Sorhad sortlori baxilan masaloys gors asagidaki kimi olar. Istismar quyusunda (yoni r = 7,— do)
forz olunur ki, laydan yalniz neft ¢ixarilir vo bu zaman kapilyar si¢rayis effekti nozors alinmar :

p1(r,t) = ¢4(1),

9p1 _ 9p2
or or '’ (6)
dps3 _ ap>

9pb3 _ OP2 = <
p 5 T ., 0<t<T

Xarici konturda (yoni r = R-do) forz olunur ki, laya yalnmiz sixigsdiran maye (su) vurulur vo
uygun olaraq birinci va ti¢iincii fazalarin axini yoxdur :
A1y % =0,
p2(r,t) = @,(8) , (7)
LP=0,r=R 0<t<T
Belalikls, (1) - (7) masalosinin hallinin varligini forz edorak onun toqribi hall tisulunu verak.
2. Masalonin adadi hall alqoritmi

Ilk 6nco coxfazali siiziilmo mosalslorinin bels bir spesifik xiisusiyyatini qeyd etmok lazimdir
ki, biitlin tadqiq olunan proses dovriindo, adoton, quyularin otrafinda, faza tozyiqlorinin koskin
doyismosi bas verir. Buna goro do ¢oxfazali qeyri -xatti sli-zlilma proseslorini modellosdirarkon
sorhad sortlorini yiiksok doqiqgliklo aproksimasiya etmok, basqa sézlo desok, quyularin otrafinda
sobokonin addimlarii kigiltmok lazimdir [1-4] .

Bu mogsadlo 2 ={(r,t):7, <r <R, 0 <t <T} oblastimi asagidaki qayda ilo qgeyri -
miintozom Wy, = Wpxw, $obokasi ilo ortiirik. r —a gora qyeri - miintazom @, sabakasinin diiyiin
noqtalari agagidaki kimi tayin olunur :

rn=r_1+h,i=1,M—-1;17,=1r.,7y =R,
Riyi =nihi,i=1,2,..,ig—2,...,ipg+7; hy =79,

Baxilan masaloni iterasiyali - forq tsulu ilo hall edorkon daha yaxs1 yigilma vo naticalarin
doqiqgliyi ii¢lin hesablamani zamana goéro artan addimla aparmaq mogso-douygundur. Belo ki, bu
vaxt hesabatlar t - yo gora ¢ox kigik addimdan baslayir va verilon T- ya qodor tadricen artirilir [1].
Buna osason @, sobokosinin diiyiin ndqtolori asagidaki kimi toyin olunur :
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t—tn1+Tn,n—1N 1t0 O,tN:T,

Qeyri - askar konservativ sxemdon istifads edorok @y, Qeyri - miintozom sobokasinda (1)

(7) diferensial moasalosini asagidaki diskret masals ilo aproksimasiya edirik :
i+t
[(7'91/11‘|J1)1+ /ZM (TP1/11‘IJ1)i_1 Pai7Priz1 ,fl"‘l] =
l+1 i

ap 6p 6p
=nmnm f11 - f12 : + fi3 Si

[+1
1 D2,i+1~D2i D2,i—D2,i-1 _
g[(rpzllz)wl/z . _L_(T,Uzlz)-_l == Y : ] =
1A

{ hl+1 (8)
2 2 F)
=rm f21 £ ~t 2] 22 st s D3] I,
1+1
D3,i D3,i P3,i~P3,i- _
[(rp3/13)l+ /2%*‘13 (rp3l3)i—1 3h—131] =
2 2 F)
L =nm [f31 2Dl"‘f32 p2+f33 p3]
;Mmﬁ)—ﬁi,n—OﬁSlSM,a—LZ& 9
(pn+1 — (p?+1 ) )
{hT (Pt —pligt) = hi' (P —p3st) , i=0,0<n<N (10)
(hit (P51 - p?#) it (B3t - pEst),
(hMl(p{llT/Il - P{l;\r/ll 1) =0
< Pim =3t , i=M,0<n<N (11)
\hMl(P?Ll - P?;\rxll 1) =0
Burada
ata)it(rPata)i
T e

f11,1 = [p1(1 — s —53) — p1S3 + p1S3lis f21 = P1S2 » fi3 = —P1S2,
f21 =252 f21 =P252—P252 » f21 =0, f31 = —p3s3 , f32 =0, f3, = p3S3

- dpa

1] dSz ] d53 ] dSz dS3
Sy =—= , S3=—— ,§ =—————
adpk1 Apk2 dpg1  dPk2
. o . N .
(8) sisteminin sag torafindoki % toromolorini
n+1 n
0Dq __Pai ~Dai _
Fral " ,a=1,2,3

— pP353 ,
/ dpg
Pa = Pa , a=1,23; s =5,(Pk1), 53 =53(Pr2) » S1 =1 —52(Pk1) — S3(Pr2)

kimi aproksimasiya edib,bozi elementar ¢evirmalor aparsaq, (8) sistemi agsagidaki soklo diigor:

+rymr Ty, i]pﬁl +h7hi (rpgdy iﬁ/ pﬁ}d —rmtT lpl+1
+rmt i35 = —rmt (fiipl + fizihi — fi3iP5i)s
h™th; 1(7"Pzﬂz)l+1/ pit, —h7? [hz+1(rpzlz lﬁ/ +h'_1(7”P212)§ﬂ/ +

9 +rimt ™ o P55 + +h” 1hl+1(rpzlz)fﬁ/ pét-lu
—r;mt ™ oy i 05y = —rimt T (for,i0l + faziD50),
h™th; 1(7"P3A3)l+1/ p3it, —h7? [hl+1(rp3/13)l+1/ + h'_l(TP3A3)ﬁt%/ +
+rymt fag L]Pétl +h7 i (rpsis fﬁ/ pét-lu
\ —r;mt ™ fyy i o8y = —remt T (faipl + fasip5),
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(12) sistemi geyri - xattidir, bels ki, axtarilan funksiyalar sistemin omsallarina daxildir. Qeyri -
xotti omsallar1 xottilogdirmok ii¢lin sado iterasiya iisulundan istifado edirik, yoni hor yeni zaman
aninda bu omsallar avvalki zamandan malum hesab olunurlar [9] :

T (r,p) = T'(r,p)
Beloliklo, p”Jr1 =Y., Pa; = Yai ovoz edib, asagidaki matris vo vektorlar daxil edorok

-1 0 O 0 0 0 -,
Bp=|1 -1 0],C0=1 -1 0], Fpb=]| 0 |,

0 1 -1 0 1 -1 0

A, 0 0 Y F, c, 0 0
A=|0 A, 0|, Y=|V| ,F=|F ,C=[O C, 0],

0 0 A Ys) F, 0 0 G

by 0 0 1 0 0 10 0 0
B=|0 b, 0f, A,=]0 0 o] ,BM=[0 1 0|,F=|-¢,].

0 0 by 0 0 1 0 0 1 0

(12) forq maosolosini asagidaki tigdiaqonalli kanonik sokilds yaza bilorik :
E(D?(Hl) + E(l)?(lﬂ) _ F(l) i=0,
Al(l)?i(_l-li-l) B(l)Y(l+1) + Cl(l)YlS{-i-l) F(l) 1<i<M-1, (13)
Al(\/ll)yl\glljl) B(l)y(l+1) F(l) = M.
A, B vo C matrisinin, homginin F vektorunun elementlori asagidaki kimidir :
Ay =h7h N (rpa Ay \|J1)$H/2 , Api = h‘lhfl(rpzﬂz)ﬁfi/

4 _ ! _ .
Az; =h"1h; 1(TP3/13)1-+1 F(-) = —rmt ™ (fi,p1i + fr2iP5i — fiziD5) ;

l . l .
F() —rymt 1(f21lpll+f221p21)’ F() —rymt 1( f311p11+f331p31)1
Cii =h" 1hi+1(7",01/11\|J1)l-+1/2 , o =17 1hi+1(rpz/12)i+1/2 s by =

h™* [hi_+11(7”,0111¢1)§21/2 + hi_l(TP1/11¢1)§l_)1/2 + Timf_lfn,i(l)];
bioi = 1Mt M fioi  bizi = —1rmt Ty bpy =1imaT for
bayi = h™* [hi_+11(TP2/12)$H/2 + h'_l(rpzlz)H%/ +rmr T, i]'
by3i = 0; byy; = —rymt~'fzy ;5 b33 =0; C3;=h" 1h1+1(7"P3/13)

b3, =h7" [h [ l+1(7",03/13)l+1/ +h; 1(7".0313);_1/2 +rmt f33,i]1
Beloliklo , baslangic yaxinlagmalar1 (9) soklindo verorak (13) sistemindon (I+1) - ci
yaxinlagmalari tapmaq liclin Tomas (qovma ) lisulunun matris variantindan istifads edirik [9,10].
Hor zaman aninda iterasiya prosesi elo [, qiymatine qodor davam etdirilir ki ,
max |V o™~y <e a=123
sortlori eyni vaxtda 6donsin. Burada & > 0, toqribi hallin i-ci komponentini toyin etmak {igiin
gabagcadan verilmis doqiqlikdir.
2. 9dadi hesabatlarin naticalori

Yuxarida toklif olunmus iterasiyali - forq tisulu bir {i¢fazali siiziilmo prosesinin odadi
modellagdirilmasi ii¢iin istifads olunur. Hesabatlar aparilarkon asagidaki ilkin verilonlorden istifado
olunmusdur:

R=100mH=10m,7. =0.1m; m=0.2; k—10‘12m2' u; = 0.3 puaz;

U, = 0.01 puaz; u; = 0.0013 puaz; G, = 100 — @,(t) =139.5 atm; @,(t) = 140 atm;

Fazalarin soviyyo tonliklori asagidaki asililiglar sakhnds verilir [2] :
p1(p1) = 0.000853p,; + 0.82592; p,(p,) = 0.01035p, + 0.99989; p;(p3) = 0.063p; .
Nisbi kegiriciliklorin doyumlulugdan asililig1 belo gotiirtliir .
Neft - su sisteminda:

l+1/
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S, =0,22;0,25;0,30; 0,35; 0,40; 0,45; 0,50; 0,55; 0,60; 0,65; 0,66; 0,68 .

k. = 0,850;0,730;0,570; 0,440; 0,330; 0,240; 0,160; 0,095; 0.045; 0,007; 0,000; 0,000.

k, = 0,000;0,001;0,003;0,010; 0,018; 0,035; 0,040; 0,057; 0,088; 0,145; 0,160; 0,190.
Neft - gaz sisteminda:

S, =0,00;0,01;0,03;0,05; 0,10; 0,20; 0,30; 0,40; 0,50; 0,60; 0,70; 0,78.

k.. =1,0;0,973;0,918;0,863; 0,725; 0,450; 0,220; 0,075; 0,035; 0,020; 0,009; 0,0

k. =0,0;0,0015;0,0075;0,016; 0,048; 0,130; 0,239; 0,367; 0,513; 0,675; 0,85; 1,0.

Odadi eksperimentlor gostorir ki,li¢fazali siiziilma masalalarinds foza doyisonine gérs addim
yalniz sudoyumlulugu gradiyentinin deyil, hom do qazdoyumlulugu qradiyentinin kaskin doyigmo
oblastlarinda kigildilmalidir. Bu onunla izah olunur ki,6zliiliik kigik oldugundan sorbast qaz tazyiq
gradiyentinin tasiri altinda layda qa-risigin qalan komponentlarini - su vo nefti qabaqlayir.Bu zaman
iki “cobha “ amoalos galir: su- neft va gaz- neft. Qeyd edak ki, bels hallarda

inf{r:r € [r.,R], S,(r, t) > $,°}
giymatinin alindigi noqtani izlomoak magsadouygundur. Belalikla,ii¢fazali siiziilmo masalasinin halli
ugun
max|hi+1_1(52,i+1 - Sz,i)l:max|hi+1_1(53,i+1 =830l
min{r;: 1 € Gp, .1, S2(ri ) > S;°},i=10,1,...,m -1
giymatlarinin alindig1 noqtalorin otrafinda kicik addimli adaptiv sabaka istifado etmoak zoruri olur.

Foza doayisonina géra miixtalif gabokalorin istifadasi ilo aparilan hesablamalarin naticalori sokil
1- do verilir. Burada neftin,suyun vo gazin doyumlulugunun ¢, — @, = 1 kqgs/sm? vo t=6ay
oldugda paylanma ayrilori verilmisdir: biitév xotlor itersiyali forq tisulu ilo adaptiv sobokalords ali-
nan naticalars, qiriq xatlor isa doyismoaz soboks ilo alinan naticalora uygundur. Sokildon goriindiiyii
Kimi hotta tozyiglor forgi 1 kqs/sm? olduqda belo adi soboks ilo iterasiyali farq iisulu komiyyatco
sohv natica verir. Belo ki, neft vo qaz doyumlulugunun qgiymatlori “cobha” zonasinda bir —birin-
don koskin forqlonir, neftveriminin qiymoti azalir. Masalon, t =1 il zaman aninda neftveriminin
giymati adaptiv sobokadsa 7 =1.70 oldugu halda, torpanmoz sobokads 1 =1.42 olur.

Yuxarida qeyd edildiyi kimi, ikifazali siiziilmo masalalorindon forqli olaraq ti¢fazali siiziilmo
mosalolorinin hallindo on azi iki “cobho™ni izlomok lazimdir. Ona goro do yalniz gazin neftlo
sixigdirilmasi cobhosini izlodikdo aparilan hesabatlarin naticalori onu gostorir ki, noticalorin on ¢ox
forqliliyi neftin su ilo sixisdirilmasi zonasinda bas verir . Masolon, t =6 ay zaman aninda r =50 m
noqtosinds neftin vo suyun doyumluluglart Si1 = 0.4505, Sz =0.3290 olduglar1 halda, hor iki
sixigdirma cobhosini izlodikdo iso homin naticolor uygun olaraq Si=0.4721, S> = 0.3078 Kkimi

olurlar (cadval 1).
S

0.65

0.55

045  |------mmmmm oo ¢
>2N
0.35 S3

— — — — — —, —

0.25

0.15

0.5 0.6 0.7 0.8 0.9 1.0
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Sakil 1.Miixtalif sabakalarin tatbigils alinan naticalor
Suyun va neftin doyumlulugunun paylanmasi. Cadval 1.

2 kriteriya istifado etdikdo 1 kriteriya istifado etdikdo
r
Sl 52 Sl SZ
0.1 0.4500 0.2500 0.4500 0.2500
0.2 0.4503 0.2501 0.4509 0.2500
0.3 0.5129 0.2505 0.5142 0.2504
0.4 0.5240 0.2516 0.5240 0.2521
0.5 0.4721 0.3078 0.4505 0.3290
0.6 0.3850 0.3946 0.3794 0.4002
0.7 0.3375 0.4416 0.3360 0.4437
0.8 0.3020 0.4765 0.3005 0.4790
0.9 0.2684 0.5103 0.2686 0.5112
1.0 0.2445 0.5356 0.2443 0.5356
Natica

Baxilan igin asas moqsadi birdlgiilii tigfazali geyri-xatti siiziilma masalalarinin adadi halli tigiin
mosalonin xiisusiyyotlorino adaptasiya olunan vo yiiksok dagigliya malik olan somorali ododi
tisullarin islonmasidir. Qoyulan masalonin adadi tadqiqi {igiin hallin xiisusiyyatlorini vo fazalarin bozi
xassalarini nozars alan hesablama alqoritmi islonmis vo adadi eksperimentlor aparilmisdir.

Foza doyisonino gora miixtalif gobokolorin istifadasi ilo aparilan hesablamalarin naticalori
gostarir Ki, hatta tozyiglor forqi ¢ox kigik oldugda bels, adi soboka ila iterasiyali forq tisulu ko-
miyyatco sohv natica verir. Belo ki, neft vo qaz doyumlulu-gunun qiymeatlori “cobha” zonasinda bir
- birindon kaskin forqlonir vo neftveriminin qiymeti azalir.
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YUCJEHHOE UCCJIEJOBAHUE 3AJIAYM HEJTMHEMHOW TPEX®A3ZHOM
PNJIbTPALIUN
C IPUMEHEHUEM AJIAIITUBHOM CETKH
C. 10. I'aceimoB, P. C. Mamenos
Azepoaiinxanckuii 'ocynapcreennslii YHusepcurer Hedpru u IlpombinieHHocTH

B paccmarpuBaemoil paGoTe uccienyercs UMCIEHHOE MOJEIUpOBaHME Ipoliecca
¢unbTpanuu HepTH, ra3a U BOJAbI HAa aJIaTUBHBIX CETKAaX BO BPEMsS UX COBMECTHOTO TEUEHUS, C
Y4ETOM HEKOTOpBIX CBOMCTB JKHJIKOCTEH,a TakK€ C YY4eTOM OTHOCUTENIBHBIX (Da30BbIX
IIPOHUIIAEMOCTEN U KaIMJUIAPHBIX CHIL

JUis uccnenoBaHMs yueTa BIUSHHE YyKa3aHHbIX (DaKTOpOB Ha mpouecc TpexdasHoi
¢unbTpanuu pazpaboTaH pa3HOCTHO - UTEPALMOHHBIA METO/ B MOJIBM)KHBIX CETKaX, 00JIaIatonuii
CBOMCTBOM a/IallITUPYEMOCTH K OCOOEHHOCTSIM 3a/1a4 U OTJIMYAIOIUICS BBICOKOH TOUHOCTBIO.

J151s1 BBISIBIIEHUS CTETIEHU BIIMSHUSA PEIJI0KEHHOTO METO0/1a Ha HEPTH- ¥ ra30- HACHIILIEHHOCTH
ObUIM TPOBEJEHBbl YHCIEHHBIE SKCIEPUMEHThl M JIaH CPaBHUTEJIbHBIM aHAIU3 MOJYy-YEHHBIX
pe3yibTaToOB.

NUMERICAL STUDY OF THE NONLINEAR THREE-PHASE FILTERING
PROBLEM USING AN ADAPTIVE GRID
S.Y. Gasimov, R.S. Mammadov
Azerbaijan State Oil and Industry University

In this work, we study the numerical simulation of the process of filtering oil, gas, and water
on adaptive grids during their joint flow, taking into account some properties of liquids, and also
taking into account the relative phase permeabilities and capillary forces.

To study the influence of these factors on the three-phase filtering process, a we developed a
difference-iteration method on moving grids, which has the property of being adaptable to the
characteristics of problems and characterized by high accuracy.

To identify the degree of influence of the proposed method on oil and gas saturation, we carried out
some numerical experiments and gave a comparative analysis of the results obtained.
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YK 622.276.62
QUYULARIN TOMIRINDO iSTIFADO OLUNAN PAKERLORIN YENI
KiPLONDIRMO DUYUNUNUN TODQIQI
Z.S.Hiiseynli, magistrant E.E.Ismayilov
Azarbaycan Dovlat Neft va Sanaye Universiteti
E-mail: huseynli_z@rambler.ru
Annotasiya: Moaqala tomir quyulari ticiin pakerin kiplondirma diiyiiniindo is qabiliyyatinin,
davamliligin, etibarlihigin yiiksaldilmasi, sirtinma itgilarinin garsisinin alinmast hesabina kiplandiricinin
isloma miiddatinin artirilmasina hasr olunub. Miioyyan olunmusdur ki, gazalr islorin  30-40 %-i pakerlorin
kiplandirma qabiliyyatlaorinin asagi olmasi sababindan bag verir. Homginin gostorilir ki, paker avadanliginin
kiplandirma gabiliyyati fiziki-mexaniki va texnoloji amillar kompleksi ilo miiayyanlasdirilir. Bu amillari asasan
Kiplondirici diiyiinlarin igi zamani bas veran daxili va kontakt garginliklarinin giymatlori, yerdayisma siirati va
giymati, kiplandirilon sathin tomizliyi  sortlondirir. Miiayyon olunmugdur ki, kiplondirma pakerin rezin
elementlorinin sixilmast hesabina bas verir. Kiplandirilon elementin deformasiya daracasi kiplandirici
elementlori oturdulub ¢ixariima aninda kiplondirilon miihitin tazyiqi tasir etdikda onlari saxlamagq iigiin kifayat
Qodar olmalidir.

Acar sozlar: paker, Kiplondirici, araboslugu,
stirtlinmo, deformasiya

Giris. Yeni kiplondirma diiyiinii neft zamanda  kiplondirmo-istismar  soraitindo
Vo Qgaz sonayesinds, neft, gaz vo suvurma gostorir, bu zaman Kiplondirma pozulur,
quyularinda bilavasito neft-qaz laylariin bir- Kiplondirici material pakerin metal hissasina
birindon  slagosini  kasmoak, homginin axir, rezin istismar kamarinin divarina yapisir,
quyularda profilaktik tomir islori aparildiqda, bozi hallarda nasos-kompressor borularinin
istismar komorini miihitin tasirindan tacrid dartilmas1 bas verir [1]. Paker avadanliglarinin
etmak tigiin nazorda tutulan pakerlars aiddir. isgormo gabiliyyati iso onun Kiplondiricilorinin
Pakerin liilodon, {i¢ miistavi profilli is qabiliyyatindon ¢ox asilidir. Tomir quyulari
kiplandirici elementdan, iki araliq tictin kiplandiricilorin layihalondirilmasi elmi
saybalarindan, iki dayaqdan (biri plaska cohotdon kifayat Qodor osaslandirilmayib,
konusunun 0ziidiir) ibarat olan Kiplandirma Kiplondiricilorin triboloji parametrlori lazimi
diiylinlori mdvcuddur. Moveud  dilylinlin soviyyodo todqiq olunmayib. Ona goro do
catismayan cahati odur Ki, konstruksiyasinda paker quruluslarinin kiplandirma diiytinlarinds
Kiplondirici elementlorin saybalarda triboloji parametrlorin todqiqi vo parametrlorin
stirtinmasinin qarsisini alan heg bir “element” Kiplondirma effektini toyin edon meyarlarin
nozordo tutlmamigdir. Belo ki, bunlarin se¢ilmasi aktual masaladir.
kiplondirma ditytintindoki Kiplondirici Isin  moqgsadi:  Todgiq  edilon
elementlor pakerin kiplondirms diiyiiniindoki Kiplondirms diiylininde movcud kiplandirmo
iist vo alt dayaq saybalariin arxasi il istismar diiyiintindon ~ forgli  olarag  kiplondirici
komorinin daxili divar1 arasindaki halqovi elementlorin har iki toroflorinin bas {izlori
arabosluguna (bu araboslugu kiplondirmo konuslu nozords tutulmagla buna miivafiq
dityliniindoki konar dayaq saybalart ilo istismar dayaq vo araliq saybalarin qoyulmasi ils,
komorinin daxili divar1 arasindadir) axir, kiplondirici elementlords siirtiinma itgilorinin
kiplondirma dityliniindo kiplondirici qgarsisi alinmasina nail olmaqdir.
elementlorin alt vo ist hissodoki dayaq Konstruktiv va texnoloji cahatdan
saybalar1 arasindaki arabosluguna axmasi yeni diiylina yaxin prototip do mdévcuddur. Bu
onun is qabiliyyatino manfi tosir gostorir vo bu Kiplondirma dilyiinii do liilodon, ii¢ miistovi
hal tez bir middostdo onun kiplondirma profilli dayaq vo araliq saybalardan ibaratdir,
gabiliyyatini pozur. hans1 ki bu alamatlordan liilo, dayaq vo araliq
Isin aktualligr: Pakerlordon istifadonin saybalar, kiplondirici elementlorin saymin ig
effektivliyino baxmayaraq onlardan genis olmas1 toklif olunan diiyliniin olamatlari ilo
istifado edilmamasi kiplandirici elementlorin eynidir.  Bu  kiplondirmo  diiyiiniiniin
asag1 is gabiliyyatino malik olmasidir. Bu an catismayan cohati konstruksiyasinda
¢ox Oziinii xtisusi miirokkab soraitlorda, eyni kiplondirici elementlorin saybalarla
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sirtiinmosinin qarsisini alan heg¢ bir element
nozordo tutulmamasidir. Belo Ki, pakerin
kiplondirma ditytiniindoki Kiplondirici
elementlords (bunlarin say1 tigdiir) dayaq
saybalar1 (bas tizlordoki) vo araliq saybalarin
bas tizlari va elaca do kiplandirici elementlorin
bas tizlori miistovi profilli hazirlanib. Bu isa
kiplondiricilords siirtlinmoni artirir. Pakerin
kiplondirms diiyiiniindoki st vo alt dayaq vo
araliq saybalar ilo Kiplondiricilor arasindaki
stirtinmodon (mistovi profilli olmaglarina
gora) Kiplandiricilorin radial genislonmasina
olava qiivve tatbiq olunur, bunun naticasinds
kiplandirma dityliniindo Kiplandirici
elementlorin alt vo ist hissalordoki dayaq
saybalar1 arxasindaki arabosluguna axmasina
sobob olur vo is qabiliyystine monfi tosir
gostararak Kiplandirmani pozur. Bu da onunla
naticalanir ki, pakeri hom quyudan tez-tez azad
edib, onun axmadan dagilmis kiplandirici
elementlorini yenisi ilo avoz etmok lazim galir,
hom do kiplondiricinin araboslugundaki dayaq
saybalarmin arxasina axmis hissasi pakeri
quyudan sarbost ¢ixarmaga mane olur, oksar
hallarda qozalar da torona bilir. Belaliklo,
pakerin istifadasinin effektivliyi azalir vo olava
xarclor sorf olunur [2].

Bunun qarsisimt almaq  {giin
kiplondirma diiyiinii liilllodon, ii¢ bas tzlori
konuslu formali kiplondirici elementdon, iki
konar dayaq vo iki araliq saybalarindan ibarat
olub, kiplandiricilords siirtinmoa itgilarinin
garsisint  almaq Ttglin kiplondiricilorin - hor
ti¢tiniin bas tizlori konuslu (igariya toraf) yerina
yetirilmisdir. Aparilan arasdirmalar gostarir Ki
[3], movcud kiplandirmo diiyiiniindon forgli
olaraq toklif olunmus kiplondirma diiyiiniindo
kiplondirici elementlorin hor iki torofinin bas
tizlori igariys istigamatlonmis konuslu nazards
tutuldugda buna miivafiq kiplondiricilorin
dayaq vo araliq saybalarla tomasinda siirtiinma
itgilorinin  qarsist  alimir.  Bununla da
kiplondirici elementlorin istismar komorinin
daxili divarma kigik qiivvads ¢atdirilmasi
tomin olunur vo Kiplondirmoni davamli vo
uzunmiiddatli edir [4-6].

Bu kiplondirmo diiyiinii (sokil 1)
liilladan, iki kanar dayaq saybalarindan, ii¢ eyni
kiplondirici elementdon vo iki araliq
saybalardan ibaratdir. Hor ii¢ kiplandirici
elementlorin hoar iki tarafdon bas tizlari konuslu
profilli yerino yetirilib. Dayaq saybalarin
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profillorino uygun olaraq daxili vo araliq
saybalarmin daxili vo xarici tizlori konuslu
prodilli yerina yetirilib.

Quvvonin  Kiplondirici  elements
verilma prosesini asagidaki hallar {igiin baxaq:

- Qiivve kiplondirici elements ani
tatbiq olunur.

- Quvvo Kiplandirici
G/To stirati ilo tatbiq olunur.

Pakerin Kiplondirici elementina onu
komords oturtmaq mogsadi ilo qiivve tatbiq
etdikdo onda elastiki miiqavimat qiivvasi
yaranir [1,2,5] (sok.2). Bu quvvalarlo miivafiq
deformasiya arasindaki asililig1 eksperimental
gobul edok ki, rezin (kiplondirici) daxilon
sixilan olmadigindan yalniz qiivvenin ona
tosirindon formasini doyisir. Onda rezin
Kiplondiricido yaranan deformasiya - A

elements

sirismo  xarakterindo olacag vo daxili
slirtiinmasi  onun  siirlismo  deformasiyasini
xarakterizo edocok, hanst ki bu da

Kiplondiricinin sortlik xarakteristikasini daxil
etmaya imkan verir (sok.2). Sokil 2-ds pakerin
Kiplondirici elementinin muolliflor torafindon
islonilon eksperimental giymatlori
(verilonlori): elementin xarici diametri: D=
140 mm, daxili diametri: d= 95,5 mm, barkliyi:
TM-2-yo goro 65+70; burada 1- oyrisi
Kiplondirici elementin komorinin daxili sathino
catmasi halim; 2- oyrisi kiplondiricinin
komorin (daxili) sothindoki koala-kotiirliiklori
doldurub  burada siirtinmo  qiivvasinin
yarandigi hali oks etdirir.

Kiplondiricidoki miiqavimot elastiki
qiivvani 1-ci saha iigiin belo yazmagq olar (sokil
2a):

G, = kA
burada: Gi- Kiplondirici elements
totbiq olunan qiivva.
A- kiplandirici elementin
deformasiyasi olub A < A¢-dur.
Ae- kiplandiricinin tam
deformasiyasidir.

K- kiplandirici elementin (rezinin)
sortliyi olub eksperimental k:=90 kg*g/mm
toyin edilmisdir.

2-Ci saho ticiin belo yaza bilorik (sokil
2b):

Gy = ka(A— A7) + k3

burada: A> A;, k=124 kg*g/mm,

ks=4000 kg*g/mm.
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Tutag ki, T =0 olanda kiplondirici
elementin saybasina ani tosir gostoron Go
totbiq olunur. Saybanin 1 horoketinin rezin

Ty

kiplondiricinin yerdoyismosinin Z=A-ya uygun
differensial tonliyini tortib edok.
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Sakil 1. Tomir quyular {igiin pakerin yeni kiplandirma diiytinii:
1- liile; 2- iki odad konar bas tizlori konuslu profilli dayaq saybalari; 3- har iki torafdan
bas tlizlari konuslu profilli eyni ii¢ kiplondirici element; 4- iki dayaq vo iki araliq
saybalari; 5- tizlori konuslu profilli kiplondirici elementlor

1-ci saha a hali iigiin d? (IA)

0

m=— = Go — k;A (1)
burada: m- saybanin kiitlosidir.
Asagidaki isaralomoni daxil edoak:

Z A ‘= m
o L T |k
Alariq
2-ci saho a hal1 li¢iin
612
md_tj = Go — (k2(A — Ag) + k3 (6)
Z = A — Ay kimi yaza bilorik.
Asagidaki isaralomoni gobul edok.
. m
Onda alariq
2 _
S pn =Rl )

ez 1l kalo
2-ci saha b hali iigiin

d%z t
m— =G, o (k2(A—Ap) + k3 (8)

dez

2 (A A _ G
d (lo) + (lo) - kl*lo (2)
1-ci saho b hali iiglin
d?*z t
Go——kid  (3)
To

m_
Yuxaridaki igarolomoys osason yaza

az
bilarik :d? () + (=) = ol cT (4)

0 lo k1+lg*To
Baslangic sortlori yazagq:
A A\’
t=02=0,(3) =0 0

Qobul etdiyimiz isarolomoys osason

A)+(A)_ﬁ A_

T katlo*Ty o

o d?
aza bilorik — (
y dt?
k3
ka2hg

lo
(9)
Baslangic sortlati yazaq:
A A (AY AN’
T = 1y0landa — = —, (—) = (—) olar
lo 1o’ \lp lo
burada: t,— rezin kiplondirici
elementin istismar komorinin daxili divarina
catma vaxtidir.

lo

A <
— Vo (l—) — T vaxtina uygun olaraq
0

kiplondiricinin nisbi deformasiyasi vo nisbi
deformasiyanin stirotidir.
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Saokil 2. Qiivveonin miixtalif totbiq olunma vaxtlarinda hesablanma sxemi:
a: 1- dayaq saybasi, 2- kiplondiricini (rezini) modellosdiran yay;
b: 1- rezinin istismar kamarins gatana kimi vaziyyati, 2- sonraki vaziyyat.

Tonliklari hall edok.
1-ci saha a hal1 {i¢tin:
(2) tonliyinin holli asagidaki kimidir:
— = Acost
lo
1-ci saho a hali:
(2) tonliyinin timumi hallini yazaq:
2 = Acost + Bsint + -2 (10)
l k1lo

0
(5) baslangic sortlorini nozors alsaq:

A _ Go 1
Tk (1 — cosT) (11)

Deformasiyanin siiratini yazaq:

d (A _ Go .
E(Z) = sint (12)

Asagidaki sortlors uygun
% =0,t=1"

Dayaq saybasinin dayanma vaxtin
toyin edok:

(12)-ifadasindondon

sint* =0,ondat; =0,7;, =7

Beloliklo, 75 = m aninda (vaxtinda)

bels olacaq:

Ay, _ 2Gg
Q) = 13
burada: (@ = ﬂ)* Go - qiivvenin
ki kilo
tosirindon deformasiyadir.

1.(10)-(13) ifadslorinin  hallindon
molum olmusdur ki, kiplondirici elementin ani
yiklonmosindo  dinamiki  deformasiyanin
qiymoti statik deformasiyadakindan 2 dofo
bdyiik qiymaets malik olur.

2. Homginin, kiplondiricinin komarin
divarina gata bilmoasi {li¢iin onun elementinin

nisbi deformasiyast zA = 0,22 toskil etmalidir.
0

3.Movcud kiplondirmo diyiiniindon
forgli olaraq toklif olunmus kiplandirma
diiytintinda Kiplondirici elementlorin har iki
torofinin bas tizlori igariys istigamoatlonmis
konuslu nozords tutuldugda buna miivafiq
Kiplondiricilorin dayaq vo araliq saybalarla
tomasinda siirtiinma itgilorinin qarsist alinir.
Bununla da, kiplondirici elementlarin istismar
kKomorinin daxili divarina kigik qiivvads
catdirilmasi tomin olunur vo kiplondirmani
davamli vo uzunmiiddotli edir.

ODOBIYYAT

1. Mammadov Vasif Talib, Aslanov Jamaladdin Nuraddin, Huseynli Zenfira Seidi. Models of
sealing elements of improved cranes with required properties./ //Bulletin of  Environment,
Pharmacology and Life Sciences. -2016-Ne 5(7)- p.p. 26-29



EKOENERGETIKA 1/2020

2. Hiiseynli Z.S. Tomir quyularinda isladilon paker kiplandiricisinin yiiklonma sortinin tadqiqi. EImi
asarlor, Azorbaycan Texniki Universiteti- 2014.-Nel, -S.72-78.

3. V.I. Bliyev, V. T.Mammodov. Neft-qaz modon tossarriifat1 texnikasi. Darslik, Bak1, 2012.

-140s.

4. Mammoadov H.V. Kiplandirici elementlorin dinamiki yiiklonmaya hesablanmasi. ADNA, “Neftin,

qazin geotexnoloji problemlori vo kimya” ETI-nin Elmi osorlori, XIII cild, Baki, “Nicat” -2012,

S.157-161.

5. Tamxuesa JI.C. MccnenoBanue MexaHH3Ma FepMETH3UPYIOIIAX CIIOCOOHOCTEH YINIOTHUTEIBHOTO

JJIeMeHTa CKBaXMHHOTO nokepe. HedrempomeicioBoe aeno. Mocksa OAO «BHUMODHI » - 2013.-

Nel2,- C.56-60

6. Hosonov R.O., Mommadov V.T., Hiiseynli Z.S. Tomir olunan fontan quyusunun pakerlos-

dirilmasinds hidrodinamik tazyigin tayini. ADNSU, Ali Texniki Moktablorin Xoboarlori —2015.- Ne5

(99).-S.52-56

NCCIEJOBAHUE HOBOI'O Y3JIA YIILIOTHUTEJISA TAKEPOB, UCITIOJIb3YEMbBIX
B PEMOHTE CKBAKUH
I'yceitnim 3.C., Ucmanios J.9.
A3zepOaiinxanckuil I'ocynapcrsennblii Yausepcuter Hedru u IIpombiiennocTu
CraThsi TOCBSIIICHA YBEIUYCHHUIO pPabOTOCIIOCOOHOCTH, YCTOMYMBOCTH, HAJIEKHOCTU
YIJIOTHUTEIHOTO y3J1a, YBEJIWYEHHIO pabOTOCIOCOOHOCTH YIUIOTHEHHs MyTeM HpeAO0TBpPALICHUs
[IOTEPh, CBA3AHHBIX C TPEHHEM. YcCTaHOBIEHO 4TO, 30-40% HeynauHbIX pabOT CBSI3aHO C HE
repMETUYHOCTBIO IIJIaKHpOBKe. Taxke MOKa3aHo, YTO YIJIOTHUTEIbHAS CIIOCOOHOCTH YIIIOTHEHUH
MOKEPHOTO 000pYIOBaHUS OMPEACIISETCS KOMIUIEKCOM (PH3UKO-MEXaHUIECKUX M TEXHOJIOTHYECKUX
¢dakTopoB. OTU (hakTOpsl OOYCIOBICHBI BEIMYMHON BHYTPEHHHUX M KOHTAKTHBIX HAIPSDKEHHMH,
BO3HHUKAOIIUX IIpH pa60Te YIUIOTHCHHWA, BCJIMYUHBI MW CKOPOCTU IICPEMCUICHUSA, UYHWCTOTHI
YIJIOTHSAEMOH OBEPXHOCTH. Y CTAHOBJIEHO, YTO YIJIOTHEHHs 0OecreunBaeTcs 3a cuer aedopmannun
COKaTHsI PE3UHOBBIX 2JIEMEHTOB Makepa. CTerneHs nedopManuy yIUIOTHUTEIHHOTO 3JIEMEHTa JJOJDKHA
OBITh 1OCTaTOYHOM, YTOOBI yJIepKaTh YIUIOTHUTEJIbHBIE 3JIEMEHTHI OT BBITSKKH U3 MECTa yCTAaHOBKH-
ITOCAJIKH IIPH ICUCTBUH HAa HETO JABJIICHUS T€PMETU3UPYEMOH CPEIBI.
KiioueBble ¢JioBa: Nakep, yIIOTHUTENb, IPOMEXYTOUHOE TPOCTPAHCTBO, TPEHHUE,
nedopmarus

RESERCH OF NEW SEALANT NODE OF PACKERS,
USED IN REPAIR OF THE WELLS
Huseynli Z.S., Ismailov E.E.
Azerbaijan State Oil and Industry University

Article is devoted to incresing of efficiency, sustainability, reliability of sealant node, to
increase of operational life with preventing the losses due to friction. Article is devoted to incresing
of efficiency, sustainability, reliability of sealant node, to increase of operational life with preventing
the losses due to friction.It has been established that 30-40% of failed jobs associated with ventilated
packer. It is also shown that the sealing ability packer seals the equipment determined by a complex
mechanical and technological factors. These factors caused the value of internal and contact stresses
encountered when using the seal, the size and speed of movement, purity compatibility surface. It
was found that the seal provided by the compression deformation of rubber packer elements. The
degree of deformation of the sealing member should be sufficient to keep the sealing elements of the
installation site of the hood, landing under the action of pressure medium compacted.

Keywords: packer, sealant, gap, friction, deformation
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NCCIEJOBAHUSA IMPOIECCA OKUCJIEHUA ITPOIIMJIEHA C IIOMOLIBIO
OKCUIHBIX DJIEMEHTOB Mos Shos Niio Ox.
A.C.I'yceiinoB, K.E.FOcudoBa
AzepOaiipxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHocTu
E-mail: jale.2332@gmail.com

B nHacrosimiee Bpemsi He CYyIIECTBYET Kakue
6o o6o0maronme  MPUHIMIBL  1oa00pa
3G (}EeKTUBHBIX  KAaTaJu3aTOPOB  OKUCIICHHS
HACBHIIIEHHBIX u HEHACBIICHHBIX
yriaeBonopoaoB. Hwmerommiics 1o  3TOMY
BOMPOCY JINTEPAaTypHBI MaTepual BecCh
HEOTPAaHWYEH U B OCHOBHOM CBOJUTCS K
MATCHTHBIM JTAHHBIM. CymectByet
MOJIyMIIUPUYECKOE MPaBWIIO, YTO €ClIU Ha
OJIHOM  KOHTaKkTe (a) peakuus  UJAET
CEJIEKTUBHO, HO C MaJOW aKTMBHOCTHIO, d Ha
apyrom (B) —c Oobllell aKTHBHOCTBIO, C
MaJlIO CEJIEeKTHMBHOCTBIO J00aBisisd, K (a)
HEKOTOpPOE KOJIMYECTBO (C) WJIM HAa0OOPOT,
MOKHO OXKHJIaTh YBEIIMYCHHE OJJHOBPEMEHHO
Y CETICKTHBHOCTH Y aKTHBHOCTH .

Tak  kak, TpouecC  OKUCIECHUS
MpONHIeHA PAKTUIECKH JI0 KOHIIA HE H3YYeH,
TO JJI1 HaXOXXICHHsS OCHOBHBIX MPHHIIMIIOB

KiarueBble ¢J10Ba. OKHCJICHUC, ITPOITHJICH,

AKpOJICMH, KaTaJIu3aTop, aKpuaI0oBas KHMCJIOTa.

noabdopa 3HPEKTUBHBIX KAaTATU3aTOPOB ATOTO
npolecca B TEPBYIO ouepelb HEOOXOIMMO
OBLIO MCCIIEI0BATh KATAIUTUYECKAE CBOWCTBA
WH/IMBUYAIbHBIX OKCHIOB METAJLIOB.
HccnenoBanusi mporecca MpsiMoro
OKHCJICHHMS  MPOIWIEHAa B  aKPOJICHH,
MPOBOJIMIIMCH B JIAOOPATOPHBIX YCIOBHSIX B
MIPOTOYHOM PEAKTOPE C HEMOBHUKHBIM CIIOEM
Karanuszaropa. Jlydimme pe3ynbTathl 1O
BBIXOJy aKpOJICMHAa OBLIM  IOJIydeHBI Ha
karanmuzarope Mos Sbos Niro Ox. Ilpu
okucinenuu nponuiena Ha Mos Shos Nipo Ox
CEJIEKTUBHOCTh IO aKpPOJICMHA COCTAaBWIIO 3,5
% mnpu koHBepcuun -2,6 %. C 1enso
TTOBBIIICHUS 3pPEKTUBHOCTH  JIaHHOTO
Katanu3aropa B e COCTaB  BBOJMINCH
dbocdopa u uesunii. PesynpTaThl BIUsHUE STHX
KaTHOHOB Ha KaTaJWTHYECKHE CBOWCTBA
KaTaJn3ax MpeJICTaBICHbl Ha PUCYHKOB 1-4.
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Puc.1. Bnusinue xonnyectBo ¢ocdopa Ha KaTaTUTHUECKHUE CBOIICTBA
Mos Shos Nizo Ox KaTaaUTHYECKOW CHCTEMBI B pEaKkIIMy OKUCIICHHE TIPOITHIICHA.
1,2,4,5-u30uparenbHOCTh COOTBETCTBeHHO 1O akpojienHy ; CO; ;CO m yKCyCHOW KHCIIOTHI; 3-
KoHBepcus nponunena. Temmeparypa 350° C Bpems xonraxta 3,0 cek.

[Tomaua pearenTos nporwien: Oz : H,0=0,6:1,1:1,8

Kak BugnHo u3 puc. 1 nobasku dochopa x cucreme Mos Sbos Niro Ox mano Bnusiror Ha
AKTUBHOCTH, HO HAOJI0/1a€TCs YBEIMYMBAET CEIEKTUBHOCTH TIpH coaepkanue pochopa 1,5% (mac).

JanbHeliee yBenuueHue cojepxkaHus ¢ocdopa

CCJICKTHUBHOCTHU I10 aKpOJICHHA .

BCACT K PAaBHOMCPHOMY IMaJCHHUIO
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Puc 2. Bausiaue konudectBo (pocdopa Ha KaTaTuTHIECKUE CBOKWCTBA
Mos Shos Nizo Ox KaTaaMTHYECKON CHCTEMbI B PEaKIIMK OKUCIICHUE MTPOIHIICHA.
1,2,4,5-u30uparenbHocTh COOTBETCTBEHHO MO akpojenHy ; CO; ;CO u yKCycHOM KHCIOTHI; 3-
xonBepcus nponunena. Temneparypa 350° C Bpems kontakTa 3,0 cek.
[Togaua pearentos nponuien: Oz : H0=0,6:1,1:1,8
JHobaBku ¢ochopa k karamuzaropy Mos Shos Niro Ox Takke puc. 2 Majao BIUSIOT Ha
M3MCHCHHE aKTHBHOCTH, a CEJICKTUBHOCTH 10 aKPOJICWHA YBEIIMYMBACTCS C POCTOM KOHIICHTPALIUU

docdopa .

XS %
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20|

[
10

[¢]
0 3,5 7,0 13,0

am ,%
Puc 3. BnusiHue Konn4yecTBO 11€3us Ha KaTaIMTUYECKHE CBOMCTBA
Mos Sbos Nizo Ox KaTaauTHYECKOW CHCTEMbI B PEaKIIUU OKHCIICHHE MTPOMUIICHA.

1,2,4,5-u30upareabHOCTh COOTBETCTBEHHO 110 akpoiienHy ; CO»2 ;CO u yKCyCHOH KHUCIIOTHI,
3-xouBepcus nponunena. Temnepatypa 350° C Bpems konTakTa 3,0 cek.

[Tomaga pearenros npornwien: Oz : H.0=0,6:1,1:1,8

Jlo6aBku 1ie3ust Kk M04 Sbos Nio Ox kaTanu3aTopsl puc. 3 CHIIBHO CHIDKAET CENIEKTUBHOCTh
10 aKPOJICUHY, @ AaKTUBHOCTH IPY HEOOJIBIINX KOHIIEHTPAIUAX IPOMOTOPA B JAHHOM clTy4ae pu 3,5
at % Cs noBsIIIaeTcs.
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Puc 4. Bnusiaue KonMyecTBO 1€3Ms Ha KaTaIUTUYECKUE CBOMCTBA
Mos Shos Ni1o Ox KaTaaIuTHYECKON CHCTEMBI B PEAKIIHH OKUCIICHHE MTPOIHIICHA .
1,2,4,5-n30uparenbHOCTh COOTBETCTBEHHO 110 akpoiienHy ; CO2 ;CO u yKCyCcHOM KHCIIOTHI;
3-xonBepcus npommiena. Temneparypa 350° C Bpems konTakra 3,0 cek.
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[Tonmaua pearentos nponuien: Oz : H.0=0,6:1,1:1,8
Jlo6aBku CS k M0s Shos Niro Ox cucreme puc. 4 n1efiCTBYIOT M0100HBIM 00pa30M TOJIBKO
NaJICHUE CEJICKTHBHOCTH 37ICh BBIPAXKEHO 00JIee PE3KO .

X,S %
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Puc 5. Biiusaue xonmuectso CU Ha KaTaJIUTUYECKUE CBOMCTBA

Moy Sbos Nizo
KaTaJUTUYECKOM  CHUCTEMBI B
OKHCJICHUE TIPOITIIICHA .
1,2,4,5-u30upaTebHOCTh COOTBETCTBEHHO TI0
akposenny ; CO2 ;CO u yKCyCHOI KHCIIOTHI,
3-xonBepcus npornmnena. Temmeparypa 350°
C Bpems koHTakTa 3,0
ITomaya  peareHTOB
H.0=0,6:1,1:1,8

[TocTapanuck yaydliuTh KaTaIUTHUYCCKUE
cBoiictBa Mo0s Shos Niro Ox karanuzatopa
BBEJCHHEM B €ro coctaB Memu, Bmecto CS,
MOJTyYEHHBIC PE3YIIBTATHI PUC. 5 TTOKA3aJIH YTO
no6aBku, CU OTpHIIATENILHO BIMSAIOT Ha
KaTaJTUTUYECKHE CBOMCTBA JIAHHOTO
KOHTAaKTa, a WMEHHO, BeIyT K Ooiee
3HAYUTEIIEHOMY ITaJICHUIO CEIIEKTHBHOCTH 10
aKpOJICHHY.

Xapakrep JIE€HCTBHS

Ox
peakuuu

npormmiieH: O

no6asox Cu

¢docdopa OyayT MOBBIIIATH CEIEKTUBHOCTH BO
BCEX CHCTEMax.

Crnemyer OTMETHUTBH , UYTO B HEKOTOPBIX
clydasx , @pPU OKHUCICHHEM IMpOIUJIeHa
HAOMIOAAaMM  HE3HAUYUTENBHBIX  KOJIMYECTB
ykcycHblii kucnotel COz u CO, HO Tak Kak
3TUX  HOPOAYKTOB  OOpa3OBBIBAIOCH  HE
3HaYMTeNbHOE KoluyecTBO (He Oonee 4% B
CyMME) TIpM  pacueTax MaTepUaTbHOTO
0anaHca OHU HE YYUTHIBAJIOCH .

Takum oOpazom, MOJTy4YEHHBIE
pe3yabTaThl UCCIEOBAHUMN MOKA3bIBAIOT, YTO
karanuzatopsl cuctreMbl M0s Shos Nivo Ox
Oosee aKTUBHBI B Tpollecca OKHUCIIEHUE
MpoIuIeHa hi (0] aKpoJieuHa.
MoauduumupoBanuem THUX cUCTEM
pPa3IMYHBIMU J100aBKaMU MOYXHO JOOUTBCS
yBeJIM4eHUE U30MPATEIbHOCTH 110 aKPOJIEHUHY,
IIPpY HU3KUI KOHBEPCUH ITPOIIMIICHA .

oKa3ascs CXOX ¢ eiicTBueM 106aBok CS. [Tpu TTOBBIILICHUU CTETICHH

OTHOCUTENBHO JEHCTBUS A00aBOK Ha NIpEBpaIlleHUsd, YBEIUYCHUEM TEMIIEpPaTyphl
M30UpaTenTbHOCTh  MPOIECCOB  OKUCIICHHS peakuuu npu BpPEMEHHU KOHTAKTa,
MPOITHJICHA Ha OCHOBAaHHHU M30MpaTEIFHOCTH  TIpoIiecca  3HAYUTEIHHO
BBHIIICTIPUBEICHHBIX ~ PE3YyJIbTaTOB  CHEJaTh CHIDKAETCS, 32 CUET PEaKIUH 10 OKUCICHUS
OHHOSHa‘—IHI:Jﬁ BBIBO/] IMPaKTUYICCKH IIPOITNJICHBI AKpOJICMHAa u mponeccoB
HEBO3MOXHO. Ho c OTIpeIeIeHHOM JNECTPYKIIUU  HECXOAHOTO  MpOMUJieHa C
YBEPEHHOCTBIO MOKHO CKa3aTh, YTO JOOABKH o0pa3zoBaHHEM MPOJIYKTOB IyOOKOTO
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PROPILENIN Moa Shos Nivo Ox OKSID ELEMENTLORININ KOMOKLIYI iLO
OKSIDLOSMOSI PROSESININ TODQIQI
A.S.Hiiseynov, J.E.Yusifova
Azarbaycan Dovlat Neft va Sanaye Universiteti

Hal-hazirda doymus vo doymamis karbohidrogenlarin oksidlogsmasi  prosesi ii¢iin
katalizatorlar tam 6yranilmomisdir.Propilenin katalitik oksidlosma prosesi tam 6yranilmadiyindon bu
proses iigiin islok va effektiv katalizatorlarin se¢ilmasi hals do aktualligini saxlamaqdadir.

Bu mogsadlo Mos Shos Ni1g Ox torkibli katalitik sistem hazirlanmis vo bu sistemin aktivliyi
Vo eyni zamanda torkibs oksid elementlorin tosiri dyronilmisdir.

Propilen oksidlosma prosesinin selektivliyina tasirina galinca, yuxarida gostarilon naticalora
osaslanaraq bir monali natico ¢ixarmaq praktik olaraq miimkiin deyil. Ancaq miiayyan bir aminlikla
deya bilarik ki, fosfor alavalari biitiin sistemlarda segiciliyi artiracaqdir.

Acar sozlar: oksidlosma, propilen, akrolein, katalizator, akril tursusu.

THE STUDY OF PROPYLENE OXYDATIiON PROCESS iN THE PRECENCE OF
Mo Sbos Nizo Ox OXIDE ELEMENTS
A.S.Huseynov, J.E.Yusifova
Azerbaijan State Oil and Industry University
Catalyst for oxidation process of saturated and uncaptured hydrocarbons have been
completely studied completely.
Due to uncomplet research of the propylene oxidation by help of catalyst selection of the
effectiv catalyst for this process is very actual problem.
By this purpose the Mos Shos Niig Ox catalytic system have been prepared the activity of
this system and influence of oxide element on it is composition have been studied .

Based on the influence selectivity of the propylene oxidation process and on the above
mentioned results, it is not practially to make certain conclusion .But it is possible to conclude that
addition of phosphorus in all systems will increase the selectivity.

Key words: oxidation, propylene, caroling, catalyst, acrylic acid.
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VJIK 541.183
NEFT-SU SEPARASIYASININ EFFEKTIVLI

YI VO HIDROSIKLONLARDA MAYE

MEXANIKASI
Magistrant 9.N. Baxisov

Azarbaycan Dovlat Neft vo

Sanaye Universiteti

E-mail: aliabbasbaxishov@gmail.com

Acar sozlar: neft, hidrosiklon, simulyasiya,

separator, proses, su, separasiya, konsentrasiya

Hidrosiklonda ayrilma texnologiyasi
bir nov effektiv nefti sudan ayirma
texnologiyasi olaraq, neft sonayesinda totbiq
edilmisdir. Magalods Reynolds stress modeli
Vo Eyler ¢ox fazali modelini birlogdiron
hesablama mayesi dinamikasinin  odadi
simulyasiyast toklif olunur vo “Fluent 6.3”
programi ilo  bir hidrosiklonun neft-su
ayrilmasinin somaraliliyine tosir edon is soraiti
vo maddi xiisusiyyotlori miizakira olunur.
Simulyasiya gostorir Ki, diametri 50 mm, iki
giris vo tok bir konus agis1 5.5° olan
hidroskiklonun optimal paylanma nisbati 10%,
on yaxsi yag damlaciglarinin konsentrasiyasi
0,5% -dir. Yuxarida gostarilon sortlora asasan,
hidrosikl 15 mm neft damlalarindan 80% -don
coxunu ¢ixara bilor vo 50% ayrilma
samaraliliyi liciin yag damlalarimin kosilmis
olgiisii 9,2 mm-dir. Olgiilon dayorlors uygun
ayrilma somaroliliyinin simulyasiya edilmis
prognozu ilo sahv 15%-don az slds edilir.

Hidrosiklonda ayrilma texnologiyasi,
bir nov effektiv neftt sudan ayirma
texnologiyast kimi, kimyovi maddo olavo
etmodon kompakt avadanliq sayesindo neft
sonayesindo totbiq edilmisdir. Hidrosiklon
separatorunun qurulusu sads olsa da, doyisan
bir ¢ox parametr idxal aximmnin sirati,
parcalanma nisbati, yag damlaciglarinin
olgiisii, yag damlaciglarinin konsentrasiyasi vo
S.-o tasir gostorir [1-2]. Belalikls, bir ¢oxlari
siklon ayirict qurulusunun parametrlarini vo is
soraitini optimallasdirmaq Tgiin tacriibalor
aparir [3-5]. Miivafiq doyison parametrlora
goro eksperimental todqgiqatin i yiiklori,
yiiksok giymot vo sonaye giiclondirilmasinds

geyri-miioyyanlik kimi bir ¢ox problem
movcuddur [6]. Kompiiter texnologiyasinin
stirotli inkisafi ilo hesabi maye dinamikasi
metodu yiiksok stirat Vo asagi qiymoato goro
hidrosiklon ii¢iin vacib bir vasito oldu [7-10].
Hidrosiklonun ayrilmasi tadqiqati asasan bork-
maye aspektdo comlonmisdir. ©dobiyyat [11]-
do ayirma ¢inqil oyrisi uygun mixtolif
diametrli spigots ilo hidrosiklon toklif etmisdir.
Odobiyyat [12-13]-do hidrosklonlarin
qurulusunu optimallagdirmagq ti¢iin hesablama
mayesi dinamikasindan istifads etmisdir. Neft-
suyun ayrilmasina galdikdo, Odabiyyat [2]-do
miixtolif  diametrli  yaglarin  dehidrat
effektivliyini simulyasiya etmisdir. Hesablama
mayesi dinamikasi ilo dehidratin somoraliliyi
ticiin is soraiti vo maddi xiisusiyyatlori barads
az aragdirma var. Yag-suyun ayrilmasi ii¢lin
tam sliso siklon ayiric1 qurulmusdur. Dinamik
hissaciklarin tahlili alati siklonun igarisindoki
axm sahosini vo damci paylamasini analiz
etmok tiglin istifado olunur [14]. Bu sonaddo,
giris sliroti vo ayrilma nisbati vo maddi
xassolori daxil olmagqla is soraiti damlaciqlarin
Olciisli vo yag damlalarinin konsentrasiyasi da
dehidratin somoraliliyino tosir gostorir. Neft-
suyun ayrilmasinda siklonun tatbigini tosviq
etmok Ttiglin osas veron neft-suyun ayrilmasi
somoraliliyi vo islomo parametrlori vo ya
hidrosiklonun fiziki xiisusiyyatlori arasindaki
olagoni Oyronmok {igiin statistik metoddan
istifado edilmisdir.
Hidrosiklonun  parametrlari: Neft-su
siklonunun ayiricist ikiqat giris siklonu olan
tok  bir konusdur. Siklon ayiricisinin
parametrlori Codval 1- do verilmisdir:

Codval 1.

Siklon ayiricisinin parametrlori

Parametrlor Qiymot
Siklonun diametric 50 mm
Silindrin hiindiirliyii 50 mm
Giris diametric 13 mm

Dagma borusunun diametri 19 mm

Dasma borusunun uzun

lugu | 900 mm
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Konus bucagi

5,5°

Konusun hiindiirliyii

322 mm

Modellogdirma iclin “Model
Arithmetic Fluent 6.3” proqramindan istifado
edilmisdir. Davamli tonlik vo Navier-Stokes
tonliklori gobul edildi vo holl almaq {igiin
Reynolds Stress Modeli idxal edildi. Yag-
suyun ayrilmasi iki fazali maye ilo olagali
olduguna gora, bu moagalods biitiin fazalarin
eyni stress sahasindaki olmasini ehtimal edan
Qarisiq Eyler Tonzimlomasindan istifads edilir
[15]. Har hansi bir faza galdikds, tacil tanliyini
Vo davamliliq tonliyini hall edirik. Omoliyyat
prosesinds iki doyison parametr kimi islomo

parametrlori vo maddi xiisusiyyatlor nozora
alinir. Omoliyyat parametrlori giris axini
daracasi va split nisbatidir. Bunlarin igarisine
giris axmi sirati 4.18 ~ 20.93 m/s olan
mayenin girma siiratino uygundur, burada
boliinma nisbati haddindan artiq trafik vo giris
axminin nisbatina aiddir. Maddi parametrlor
yag damlaciglarinin  Olglisi  vo  yag
damlaciglarinin konsentrasiyasidir.
Simulyasiya  prosesindo  bir  parametr
doyisdikde digor parametrlor sabit qalir.
Xiisusi parametrlor Cadval 2-do verilmisdir.
Cadval 2.

Siklon ayiricisinin xiisusi parametrlori

Parametr | Girig axininin | Parcalanma | Yag damcisinin | Yag damcisinin
stirati nisbati olglisii konsentrasiyasi
Qiymat | 2000-10000 I/h | 2%-20% 5-30 mm 0,05%-5%

Simulyasiya Vo hesablamaq {iglin
tozyiqo osaslanan halledici vo ayirma
metodundan istifados edilir. Siklonun igarisinda
axin sahasinin miirakkabliyi sabobindan axin
istigamati va sabakoanin ardicil olmasini tamin
etmok ¢atindir. Bu problemi hoall etmok tigiin
simulyasiya idaroetmas tonliyinin diskret tisulu
ikinci  doracoli  yuxariya dogru sxemdan
istifado edir. Giris siirot Gictindiir, ixrac tozyiq
tictin, divar iso siiriismoyan sorhad tigtindir. su
fazasinin sixhg 1000 kg/m?, 6zliiliik 0,001003
kg/ms, yag fazasimin sixhig1 860 ka/m?3, ozliiliik
iso 0.0033 kg/ms togkil edir.

Naticalor va Miizakira
A. Bolisdiirma
somoaraliliyina tosiri

Sakil 1, mixtalif giris axin1 doracasi va
forgli yag konsentrasiyas: altinda 23 mm yag
damlalar dl¢isii ilo ayrilma somoraliliyine vo
giris tozyiqino tosirini simulo edir. Giris
axinminin sirati  Fj 2000 L/saat olduqda, yag

nisbatinin ayrilma
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damlaciglarinin C konsentrasiyasi 0,5% Vo
parcalanma nisbati Rs 2%-don 25%-0 godor
artdigda, 2.90%-don 98.26%-0 qodor artan
ayrilma performansin oldo eds bilorik. Yag
damlalarinin C konsentrasiyas: 1% olduqda,
biz do oxsar gayda olds eds bilorik. Yuxarida
miizakiro edilonlordon, giris axin siirati Fi
sabit galdiqda, siklonun ayrilmasi somoraliliyi
split nisboti artdiqca artacaqdir. Parcalanma
nisbati Rs 5%-don az oldugda, ayrilma
somaraliliyi asagi olur va pargalanma nisbati
Rs artdigca yavas-yavas artir. Bu gostarir Ki,
yag damlaciglarinin o6lgiisii torpaq azdirsa,
yagli damlalar altindan tokiilorss do ¢ixa bilar.
Parcalanma nisbati Rs 10%-dan ¢ox olduqda,
bolinma  nisbatinin  artmas: ilo  ayrilma
somoaraliliyi halo do artir, ancaq artim doracasi
yalmz yavasca yiiksolir. Bu, artan split nisbati
Rs-nin tasirinds ayrilma samaraliliyinin yalniz
Kicik bir artim oldugunu gostarir.
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Sakil 1. Separasiva effektivlivine parcalanma nisbatinin tasiri

B. Giris siiratinin ayrilma samaraliliyins tasiri

Saokil 2-do gostarildiyi kimi, bolinma nishati Rs = 10% olduqda, giris siiratinin Vi ayrilmasi
somaraliliyino vo tozyigo tesir gostorir. Yag damlalarinin 6lgiisii S 20 mm, yag damlalart C
konsentrasiyast isa 0,5%-dir, giris siirati Vi 4.37 m/s-don 20.93 m/s-o godor artdiqda, ayrilma
performansi 69.32%-don 99.75%-o godor artir. Yag damlalariin 6lgiisii S 10 mm va yag damcisinin
C konsentrasiyasi 0,5%, ayrilma performanst 33.65%-don 94.21%-5 godor artir. Yag damlalar1 C
konsentrasiyast 1% olduqda, oxsar bir qaydada olur. Yag damcilarinin C konsentrasiyasi 0,5%
olduqda v giris siirati Vi 4.37 m/s olduqda, ayrilma haddi 15 mm yag damlaciglarinin 6l¢iisiine uygun
golir, giris siirati Vi 10.46 m/s olduqda, ayrilma haddi 9,2 mm yag damlalar 6lgiisiine uygun galir.

Giris stirati Vijtangensial siirotin artmasina sobob olacaq ve bununla da neftdon suyun
ayrilmasinin horokatverici qiivvesini artiracaqdir. Ayrilma somoraliliyi axin siiratinin artmas ilo artsa
da, girig sliratinin artmasi su tozyiqini artiracaqdir. Biitiin bunlar, idxaldan tozyiqin asagiya dogru
axan orifisiya qalxmasina gatirib ¢ixarir ki, omaliyyat doyari siiratlo artir.

.
a ra @
48

separasiva
effektiviivi - g

210
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4
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girig sitrati
Salkdl 2. Separasiva effekiivlivine girly siiratinin tasii

C. Yag damlalarinin 6l¢iisiiniin ayrilma somaraliliyina tosiri

Umumiyyatlo, forqli  6lgiilii  yag damlaciglarinin  konsentrasiyast C = 0.5%
damlalariin  siklon separatorunda forgli oldugda, ayrilma somaraliliyi 26.47% -don
ayrilmasi somaraliliyi var. Sokil 3, 10% 99.76% -o godor artacaqdir. Yag damlalarinin
nisbatindo miixtalif 6l¢iili yag damlalarinin C konsentrasiyast 1% olduqda, biz do oxsar
ayrilma samaraliliyini simulyasiya edir. Giris gayda oldo eds bilorik. Yuxarida miizakira
axiinin sirati soraitindo Fi = 2000 L/saat vo edilonlardan, neft damlaciglarinin 6l¢iisii S 25-
yag damlaciglarinin konsentrasiyasi1 C = 0,5%, don ¢ox olduqda, giris axini stirati Fi, ayrilma
yag damlalarinin 6lgiisii S 5 mm-don 30 mm-o somoaraliliyino daha az tosir gostorir. Belaliklo,
godar artdiqda, ayrilma somaraliliyi 15,64% - yag damcilarmin oOl¢iistinii ayirma
don 92.45%-dok boyiiyacokdir. lakin giris Ssomaraliliyini artiracaq sokilda artirmaq tigiin
axini siirati gsoraitinds Fj = 5000 L/saat vo yag horakats kega bilarik.
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D. Neft damlalarinin konsentrasiyasinin
ayrilma somaraliliyina tasiri

Son illords neft damlalar1 C konsentrasiyasinin ayrilma effektivliyino tosiri iizorinds ¢ox az

todqiqat aparilmisdir.

separasiya
effekdtiflivi =

4
B4
w4

damcilarm &lgiisii

4k

L I

4k n

Sokdl 3. Separasivamn effektiviivine neft damcilanmn Slciisiingin tosiri

Yag damcilarinin 6l¢iisti 130-150 mm-
don boyiik oldugda vo giris axini siiroti Fi
olduqca yliksok olduqda, yag damlalarinin C
konsentrasiyast ilo ayrilma somaraliliyi
arasinda daha az nisbot yaranir. Kicik yag
damlaciglarinin 6l¢iisii ligiin, yag damlalar1 C
konsentrasiyasi ayrilma  samaraliliyinoe
ohomiyyatli daracads tosir edacokdir. Sakil 4-
do gostorildiyi kimi, yag damlaciglarinin C
konsentrasiyast 0,5% -don az olduqda, yag
damlaciglarinin  C konsentrasiyas: artdiqca
ayrilma somaroliliyi demok olar ki, sabit qalir.
Giris axini siirati Fi, masalon 5000 L/saat, giris
stirati Vi = 11.21 m/s vo daha boyiik bir yag
damlact o6l¢iisi S 20 mm olduqda, yag
damlalar1 C  konsentrasiyast  ayrilma
somoaraliliyine az tosir gostorir. Giris axininin
stirati Fj vo ya yag damlaciglarinin hacminda
yagin azalmasi 1ilo, yag damlalann C
konsentrasiyast ayrilma samaraliliyino agiq

separasivanin
effelctvlivi

sokildo tosir gostorir. Bu, neft damlalari C
konsentrasiyasi ii¢clin haddinin 0,5 oldugunu vo
bundan az olduqda, yag damlalar1 C
konsentrasiyasinin ayrilma somaraliliyino az
Va ya ¢ox tosir etdiyini gostarir.
F. Simulyasiya noticalori ilo eksperimental
naticalor arasindaki slago

Yuxaridaki  miizakiradon  ¢ixarilan
hidrosiklonun ayrilma somoraliliyi tokco giris
axin1 doracasi Vo pargalanma nisboti kimi
islomoa parametrlorina deyil, hom ds yag kimi
maddi xiisusiyyatlora tosir gostorir. Damci
ol¢iisti Vo yag damlaciglarinin
konsentrasiyasinin tosiri ¢ox miirakkabdir.
Simulyasiya molumatlarina géro Sokil 1 ~ 4,
statistik program STA-TISTICAG ilo, ayirma
somaroliliyi  ilo is soraiti  vo maddi
xisusiyyotlor arasindaki olage multinomial
uygunlasma tsulu ila oaldo edilir.

neft damcismn konsentrasivast

Soldl 4. Separasivanm effelctivliving neft

damcismnm konsentrasiyanm tasiri
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o»=0,01F+12,759 Rs + 20,703 C + 6,133 S - 0,004 Rsx C + 0,032 Rsx S + 0,325 C x S - 0,448
R? + 1,896 C?>— 0,077 D?-128,498
burada: ® - ayrilma samaraliliyidir, Fi giris axini siirati, Rs par¢alanma nisbati, C - yag damlalarinin
konsentrasiyasi,S - yag damlaciglarinin Olgtistidiir. Forgli yag damlaciq 6lgiisiine goro ayrilmasi
somaraliliyi cavabi 1 diisturu ilo hesablanir. Sonra orijinal suyun ayrilmasi samaraliliyini 2 diisturu
ilo hesablaya bilarik.
SE =3 wsifi
Simulyasiya naticalari ilo eksperimental naticalor arasindaki alage Sokil 5-do gostorilmigdir.
Ayrilma samarsliliyinin simulyasiyasi eksperimental naticalors uygundur vo Xata 15% arasindadir.

simulyasiva .e "
hesablamasmda T .
separatormn . -
effektiviiyi -~

-
-

elcsperimental separasiya effelctiviiyi
Sakdl 5. Eksperimental separasiva effekdiviivi

ila simulyasiva hesablamasi arasmda slags

Natica: Reynolds stress modelini vo Eyler ¢ox fazali modelini birlogdiron hesablama mayesi
dinamikasindan istifado edilir. Islomo soraiti vo maddi xassolori “Fluent 6.3” proqrami ilo bir
hidrosiklonun yag-su ayrilmasinin somoraliliyino tosir edir. Asagidaki naticoloro golinmisdir:
diametri 50 mm, iki girisli vo tok bir konus bucagi 5.5° olan hidrosiklon, optimal paylama nisboti
10% vo an yaxs1 konsentrasiyasi olan yag damlaciqlari 0,5% olur. Yuxarida gostorilon sortloro asason,
hidrosiklon 15 mm neft damlalarindan 80% -don goxunu ¢ixara bilar vo 50% ayrilma somoaraliliyi
liciin yag damlalarinin kosilmis 6lgiisii 9,2 mm-dir. Olgiilon doyarlora uygun ayrilma samoaraliliyinin
simulyasiya edilmis prognozu ilo sohv 15% -dan az oldo edilir.
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OIL AND WATER SEPARATION EFFICIENCY AND HYDROCYCLONES’ FLUID
MECHANICS
A.N. Bakhishov
Azerbaijan State Oil and Industry University

The technology of hydrocyclone separation as a kind of efficient technology of water
separation from oil is applied in oil industries. The article offers digital assimilation of calculational
fluid dynamics, what unites the Reynolds stress models and the Euler multiphase models, and disputes
the working situations and characters of the material that affect the efficiency of the separation of
water and oil by hydrocyclone with Fluent 6.3. Modeling shows that the hydrocyclones with a
diameter of 50 mm, two inputs and one cone angle of 5.5 © has the optimal dispensation factor of
10%, the best density of oil dribblets 0.5%. Under the above terms, the hydrocyclones can remove
more than 80% by 15 mm of oil droplets and the oil droplet separation size is 9.2 mm for a 50%
separation efficiency. By simulated forecasting of the separation efficiency appropriating to the
measured values, an error of less than 15% is obtained.

IOPEKTUBHOCTD PASJAEJEHUA HE®THU U BO/JIbI U MEXAHUKA KUJIKOCTH
Ir'maPOLUKJIOHA
A.H.baxsImos

AzepoOaiinxanckuii I'ocynapcreennslii Yuusepceurer Hedpru u Ilpombiiennoctu
TexHonorus paszaeneHus THIPOIMKIOHOB KaK Pa3sHOBUAHOCTH 3((HEKTUBHON TEXHOJIOTHU
OTJIeJIeHUs BOJBI OT He()TU MpUMEHsETCs B HEPTAHOW MpOoMbIIITIEeHHOCTH. B craTtbe nmpennaraercs
YHUCJICHHOE MOJICIIMPOBAHUE BBIUMCIUTEIBHOW TUAPOJIMHAMUKH, B KOTOPOM OOBEIUHEHBI MOJIENb
HanpspkeHui PeiiHonbaca u MHOro(dasHas Mojens Diliiepa, a Takxke 00cykaatoTcs paboune ycioBus
Y CBOWCTBa MaTepuala, BIUAIoNIe Ha 3PPEKTUBHOCTD pa3AeeHNs BOAbI U HEPTH TUIPOLUKIOHOM
¢ nomouibto Fluent6.3. MozaenupoBanue nokasblBaeT, 4YTO FHAPOLMKIOH JuamMeTpoM 50 MM, IByMs
BXOJIJaMH U OJHUM YTJIOM KOHYyca 5,5° uMeeT onTHUMaibHbI Kod(hduiment pacrpenenenus 10%,
HaWIYYIyI0 KOHLEHTpauutoo Kameiab Macia 0,5%. [Ipu Bellieyka3aHHBIX YCIOBUSAX THAPOLMKIOH
MOXeT ynansath 6osnee 80% Ha 15 MM Kamenb Macia, a pa3Mep OTJIEJIEHUS Kareb Macjia COCTaBIIseT
9,2 mm st addexTuBHOCTH pazaenenus 50%. [TocpeacTBOM cMOIETHPOBAHHOTO MTPOTHO3UPOBAHUS
3G PEKTUBHOCTH pPa3JeNeHUsl, COOTBETCTBYIONICH M3MEPEHHBIM 3HAYCHMSM, OIIMOKA MOJIYy4aeTcs

MmeHee 15%.
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SONQOCAL — DONiZ NEFTININ YUKSOK PARAFINLi QALIGINDAN YOL
BITUMUNUN ALINMASI
Magistrant — Q.A.Quliyev, 9.S. Qurbanov
Azarbaycan Dovlat Neft va Sonaye Universiteti
Khadirkhuliyev@gmail.com

Acar

sozlor: Penetrasiya, yumsalma,

duktillik(dartilma), kovroklik, parafin, neft, Ozliiliik,

sixliq, fiziki-mexaniki xasso, texnologiya, asfalten,

gatran

Yol bitumlarinin istehsal hacminin artirilmasi iigiin xammal bazasinin genislondirilmasi vo

yeni texnologiya asasinda norma talablorina cavab veran bitumlarin alinmasi.Yiiksak parafinli

Sanqagal- doniz neftinin agwr qaliglarindan oksidlasma yolu ilo bitumlarin alinmast iigiin texnoloji
saraitin 6yranilmasi va prosesin optimal parametrlarinin miiayyanlagdirilmasi.

Bitum istehsalinin ¢ox siiratli inkisafina
baxmayaraq 06lko iizro biitovliikds tolobat 80
%, yol bitumlar1 lizrs iso comi 63 % Odonir.
Ona goro do bu bitumun alinmasmin daha

Xammal ehtiyyatlarinin
genislondirilmosi  mogsadi  ilo  bizim
torofimizdon Sonqgacal — doniz (Baki) yliksok
parafinli neftindon bitumun alinmas1 imkanlari

somoaroli  {isullarinin  todqiq  edilmasi  vo Oyronilmisdir [3,4].Todqiqatda istifads olunan
islonmosi, onun xammal bazasinin xammalin osas gostoricilori  codval 1-do
genislondirilmosi  tamamilo  aktual  bir gostorilmisdir.
mosaladir [1-2].
Cadval 1
Xammalin gostoricilori
Xammal | Sixligi, | Ozliiliiyii, Bork Parafin- Aromatik | Qotranlar, | Asfalten-
kg/m® | BYso, ¢ | parafinlor, | naften k/h, | k/h, kiitlo, | kiitlo, % | lor, kiitlo,
kiitlo, % kiitlo, % % %
Songocal-
doniz
neftinin | 962,0 10 10,9 41,3 37,4 17,2 4,1
>500°C
qaligi
Balaxam
agir
neftinin | 974,8 14 0,5 31,5 41,3 24,9 1,7
>450°C
qaligi
Neft qaliglariin  oksidlosdirilmosi  dovrii aliman qaligim molekul kiitlosinin artmasi

isloyon reaktor — oksidlosdiricido aparilmigdir.
Neft qaligi ovvelco 10 doqige miiddstinda
krekinqlonmis (pargalanmis), sonra iso 500 °C
— do qovulmaya moruz edilmisdir. Alinan
mohsulun fiziki — kimyavi analizinin naticalori
gostordi ki, ilkin xammalla miiqayisado
parafinlorin miqdar1 50% (kiitlo) azaldilmigdir.
Bununla yuxar1 temperaturda qaynayan yeni
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misahido olunmusdur, demoli bu hadiso
kreking vo xammalin qovulmasi proseslori
zamani polimerlogmo reaksiyasinin getmaosi ilo
olagodardir. Neft qaliglarnin oksidlosdirilmasi
naticasinds alinmis bitumun fiziki-mexaniki
xassalorinin (codval 2) analizi géstormisdir ki,
yiikksok parafinli neftlordon do neft —yol
bitumlarin1 almaq olar.
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Cadval 2
Fiziki — kimyovi analizin naticalori
Bork parafinlor
Struktur gruplar 500°C-daki gqaliqda Sangacal-daniz neftinin 500°C
kreking-qaliginda
Molekul kiitlosi 636,0 673,0
CH: qruplart:
-diiz zoncirda 74,38 69,73
-altiizvli naftenlorda 11,32 12,26
CHjs gruplar
-izole olunmus 9,7 8,84
-heminal 2,21 151
CHs vo CH2 qruplar besiizvlii
halgolordo 0 0
Alman bitumun keyfiyyatinin goriindiiyi. kimi yuxarida tosvir
yaxsilasdirmaq moqgsodilo parafinli  neft olunan iisulla alinan bitum prosesds yalniz
qgudronunun  (galig) 105°C  yumsalma clizi miqdarda (20 %, kiitlo) yiliksok parafinli

temperaturuna godor oksidlosdirilmis, sonra az
parafinli Balaxani neftinin qaligr ilo 80%
(kiitlo) miqdarinda durulagdirilmis vo olavo
olarag 49°C yumsalma temperaturuna qodor
yenidon oksidlosdirilmisdir. Cadval .2-nin
naticolorindon

neftdon istifado etmays imkan verir.

Lakin geyd etmok lazimdir ki, alinan
bitum 6z asas xiisusiyyatlori ilo malum yol
bitumlarindan geri qalmir. Todqiqat naticolori
cadval 3-do verilmisdir.

Cadval .3
Alinan bitumun gostaricilori
Temperatur, °C Penetrasiya, 0,1 Dartilma
Adi mm (uzanma) 25
yumsalma | Kovroklik | 25°C-do | 0°C-do °C-do, sm
1.Sangagal-doniz neftinin >500
°C qaligindan ukuqat kreking 50,5 -17 120 24 11,5
vo qovulma proseslori ilo alinan
bitum
2.Homg¢inin +80% Balaxam 49 -15 66 20 52
agir neftinin >450°C qalig1
3.Bitum qarigigmin qovulma-
sindan (Tyum=52°C) > 490 °C 49 -18 106 27 43
qalig1 vo Sonqacal-doniz nefti-
nin >500°C qalig1; nisbot 76:24
kiitla, %
4.Bitum govulmasinin >495 °C
qalig1 + ilkin qaliq + Sanqgocal — 48,5 -13 55 16 56
doniz neftinin >500°C qalig;
nisbat 55:5:40 kiitls, %
5.Homin komponentlar qarisi1g1
nin govulmasinin >490°C qalig 49 -15 77 20 68
nisbat 65:7:28 kiitla, %
6.Homin komponentlor qarisig1
nin qovulmasinin >500°C qalig 46 -17 102 25 23
nisbat 65:7:28 kiitla, %
7.Homin komponentlor qarigigi
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nin qovulmasinin >500°C qalig 47 -15 86 20 61
nisbot  70:10:20 kitla %,

qovulma 16% kiitlo

8.Sanqgagal-doniz neftinin >500

OC qaligi+asfalt+Balaxani nefti- 49 -17 68 24 100
nin > 450 °C qaligi; nisbot

15:20:65 % (kiitlo)

9. Homin komponentlor: nisbat 50 -18 70 25 72
20:20:60 kiitlo %

10.Homin komponentlar: nisbat 49 -20 72 27 43
25:20:55 kiitla, %

BN 60/70 az147 azi1 15 61-90 az1 20 az1 50

Todqiqatlar gostormisdir ki, miixtolif
neft qaliglarinm 180 — 300 °C — do oksidlosma
iisullarindan istifado edorok bitum alinmasinda
yiiksok parafinli neft qaliglarinin payini 25 %
kiitlo godor qaldirmaq miimkiin olmamigdir.
Bu mogqsoedlo az parafinli qaligm 52 °C
yumsalma temperaturuna qoador oksidlogmasi
aparilmis, sonra alinan moahsul Songocal-doniz
neft qaligi ilo durulagdirilmigdar.

Alinan bitumun osas xiisusiyyetlorinin
Oyronilmosi gostordi ki, sonuncu gonastboxs
dartilmaya (uzanmaya) malik deyildir.
Gostorilon  xiisusiyyotin  yaxsilagdirilmasi
moqsadi ilo oksidlosdirilmis bitum yiliksok
parafinli neft qalig1 ilo miixtalif miqdarlarda
durulagdirilir. Tocriibolorin naticolori gostordi
ki, daha yaxs1 optimal nisbot bitum
durulagdirict 65:35 (7+28) kiitls, % nisbatidir
(cadval 3).

Lakin tadqiqatlarin naticalori gostordi
ki, ilk iki Gisulun totbiqi, daha dogrusu, yliksok
parafinli neft qaliglarinin istifads edilmosi arzu
edilon noticoni vermir. Alman bitumun
torkibinds yliksok parafinli neftlorin ciizi pay1
(28 kiitlo %-2 godor) mohsulun qeyri-kafi

Notica:

xtisusiyyati gostarilon proseslari perspektivsiz
edir.

Qeyd edilonlora goro  bitumlarin
alimmasi isullarindan daha perspektivlisi
miixtolif  neft qaliglarinin  distilatlarla
kompaundlasdirilmasi yoludur [5]. Yiiksok
parafinli neft qalizn 110 °C  yumsalma
temperaturuna qodor oksidlosdirilir vo alinan
bitum yiingiil benzinlo (28-65 °C fraksiyas1)
160 °C temperatur, 2 MPa tozyiq seraitinda vo
1:5 kiitlo nisboatindo asfaltsizlagsmaya moruz
edilir. Asfaltin torkibdo sabit miqdarinda az vo
yikksok parafinli neft qaliglarinin nisbati
miixtolif ~ variantlarda doyisdirilmisdir.
Aparilmis tocriibolor naticosindo Songogal-
doniz neftindon maksimal istifado edilmoklo
(45 % kiitlo) optimal torkibdo bitum ainmisdir
(cadval 3).

Beloliklo, yiiksok parafinli Sonqogal-doniz
yataginin neftindon bitum istehsalinin mévcud
olan {i¢ tsulunun miiqayisesi yeni nov
xammallardan ~ daha  somorali  istifado
olunmasi, homg¢inin komponentlorin daha
optimal nisbatlorini toklif etmoys imkan verir.

Bitum istehsalinda yararliliq darocasi asag1 vo perspektivsiz sayilan yiiksok parafinli neftlorin
agir qaliglarindan telabat gdstaricilorine malik yol bitumlarinin alinmasi ii¢iin texnoloji variant toklif
edilmisdir. Miixtolif soraitlordo qaligin oksidlosdirilmasi osasinda alinmis bitumlarin xassolori
standart bitumun gostaricilori ilo miigayiso olunmusdur.
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MOJIYUYEHUE JTOPOXHBIX BUTYMOB M3 OCTATKOB BBICOKOIIAPA®UHUCTOM
HE®TE MECTOPOXXIEHUI CAHI' AYAJI-MOPE
Maructpanr - I'.A I'yimes, I'yp6arnos A.I1I.
Azepoaiinxanckuii 'ocynapcreennslii YHusepcurer Hedpru u IlpombiniennocTn
CraThsi NMOCBSIIEHA MOJTYYEHUIO OKHCIEHHBIX OMTYMOB Ha OCHOBE TSKEIBIX HE(PTAHBIX
ocTaTKoB BbICOKOmapadunuctoii Hedtu "Canrauan-mope". PekomeHI0oBaHa HOBasi TEXHOJOTHS
IPUMEHEHMs JJI NPOU3BOJACTBA  JIOPOXKHBIX OKHUCIEHHBIX OMTyMOB. HalifieHbl onTumalbHbIE
TEXHOJIOTUYECKHE YCI0BHsI Ipolecca. M3yueHnbl ocHOBHbIE (PM3UKO-XUMUYECKHE CBOWCTBA OUTYMOB.

OBTAINING ROAD BITUMEN FROM REMNANTS OF HIGH-PARAFFIN OILS FROM
THE SANGACHAL-SEA
Postgraduate - G.A. Guliyev, A.Sh.Kurbanov
Azerbaijan State Oil and Industry University

The article is dedicated to the production of oxidized road bitumen based on heavy residues of
high-paraffin oil that is produced from Sangachal Terminal. The new advanced technology is
proposed for the production of oxidized road bitumen. The optimal technological conditions of the
process are shown (or founded). Basic physical and chemical properties of bitumen are examined.
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informasiya
Darc olunmagq iiciin materiallarin tartibi vo taqdimind dair taloblor

1. Moaqalslar azarbaycan, rus va ingilis dillerinds gobul olunur.
2. Miiossisalordo aparilmis todqiqat islorinin naticolorini oks etdiron mogalslorin ¢ap olunmasi {i¢lin
raziliq olmalidir.
3. Mogqalslera 1 varaq hocmindo azarbaycan, rus vo ingilis dillarinds xtiilasalor alavo olunmalidir.
4. Magqalonin hacmi cadvallar vo adobiyyat siyahist daxil olmagqla 10 sohifodon artiq olmamalidir.
5. Darc olunmaq {i¢lin materiallarin motni iki variantda toqdim oluna bilar( Microsoft Word
programinda, A4 formatl voraqds yigilmis, printerds agilmis vo ya kompakt-diskds).
Mogaloni hamginin elektron pogtla da géndormok olar:
E-mail: info@ieeacademy.org

6. Mogalonin motni A4 formatli ag kagizda, 1.0 intervalda, iki niisxado, printerdo agilmalidir.
Hor torofdon 2,0 sm-lik ag yer saxlamaq lazimdir. Sohifalor ndmralonmamalidir. Tovsiyys edilon
srift- Times New Roman (Azarbaycan dilindo matn ii¢lin) vo Times New Roman (rus matni iiciin).
Sriftin 6l¢iisii -12.
7. Material agagidaki ardicilligla togdim olunmalidir:

Universal Onluq Tasnifat: (UOT) asasinda movzunun sifrosi gostorilir;

Mogqalonin adi;

Miislliflorin inisiallar1 va soy adlari, togkilatin ads;

Acar sozlor (Azarbaycan, rus vo ingilis dillorindo);

osas matn;
- notico (burada miimkiin godor aparilmis elmi-todqiqgat islori noticolorinin praktiki totbiqi
gostarilmalidir);

odabiyyat siyahisi;

sokilalt1 yazilar (ayr1 sohifado).
8. Qrafiklor (4-5 sokildon artiq olmamagla) miitloq nomralonmali vo onlara moatnds istinad edilmo-
lidir. Fotolar JPEG formatinda toqdim olunmalidir (300 dpi razilagsma ilo). Sokillor Corel Draw for-
matinda islonmolidir; skaner olunmus vo digor proqramlardan kegirilmis qobul olunmur. Biitiin sokil-
lorin arxasinda karandasla onlarin ndmrasi, miislliflorin soy adi vo moqalonin adi yazilmalidir.
Matinds codvallords vo grafiklords gostorilonlorin tokrarlanmasi yolverilmozdir.
9. Odobiyyat siyahisi maqalonin axirinda verilir vo burada miislliflorin inisiallar vo soy adlari,
kitabin ad1, nosriyyat, ili, sohifalorin say1, jurnalin adi, ili, ndmrasi, moaqgalonin baslangic vo sonuncu
sohifalori gostorilmalidir; moatndo kvadrat moterizade onlann ndmralori ardiciligla gqeyd edilir,
masolon [5].
10. Moqals biitiin miislliflor torafindon imzalanmalidir.
11. Mogqaloys miislliflor haqqinda asagidaki molumatlar oalave edilmalidir: soy adi, adi, atasinin ad,
1s yeri, hor bir musllifin kontakt telefonu vo yazigsma tigiin e-mail iinvani.
12. Sadalanan toloblora cavab vermayan maqalolor geri qaytarilir. Maqalonin daxilolma tarixi onun
redaksiya torafindon sonuncu dofs gabul edilon tarix sayilir.
13. Redaksiya mogqalalordon redakto xarakterli doyisikliklorin edilmosi vo ixtisarlarin aparilmasi
hiiququna malikdir.
14. Redaksiyaya toqdim olunan mogqalodoki material he¢ yerdo ¢ap olunmamali vo digor nasrloro
darc edilmak tigiin gdndorilmomalidir.

Jurnal pulsuz paylanir.
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Nudopmanus
TpedoBanus kK 0)OPMIICHUIO M NIPEACTABJICHUIO MATEPUAJIOB /sl NYOJIUKALNHA

1. Crarbu npuHUMaOTCS Ha a3epOaiiKaHCKOM, PYCCKOM U aHTIIMICKOM SI3BIKAX.
2. Crarby, W3NArampllye pe3ysbTaThl HCCIEIOBAHUM, BBIOJHEHHBIX B YUYPEKACHUSX, TOJKHBI
MMETh pa3pelIeHue Ha IyOJINKaIHIO.
3. K crarbe nomxHBI OBITH IPHIIOKEHBI pedeparsl (1 cTpaHuiia) Ha azepOaiiPKaHCKOM, PYCCKOM U
AHTJIMHACKOM SI3BIKaX.
4. OO6beM cTaThy HE JIOJDKEH mpeBblmath 10 cTpaHul, BKIIOYast TAOJIULIBI U CIIUCOK JIUTEPATYPHI.
5. Marepuans! 115 myOIMKaKUy JOIDKHBI ObITh MPEICTaBICHBI B IBYX BHJIAX: TEKCT, HAOpaHHBIN B
nporpamme Microsoft Word na nuctax ¢popmara A4, pactieuaTaHHblil Ha IPUHTEPE, U KOMITAKT-THUCK
C TEM XK€ TEKCTOM. MOXHO TakKe MpUCIaTh CTaThIO 10 AIEKTPOHHON IOYTE:!

E-mail: info@ieeacademy.org
6. Tekcr cTaThy OJHKEH OBITh pacniedaTaH B IBYX dK3eMIuLsipax yepes 1,0 uaTrepBai Ha Oenoit Oymare
dopmara A4. CieBa HEOOXOAUMO OCTABIIATH IMOJIS MIMPUHOHN 2,cM. Pekomenayemblii mpudt Times
New Roman (azep6aiimxanckuii Texct) u Times New Roman (pycckuit). Pasmep mpudra - 12
7. Martepuan noikeH ObITh U3JI0KEH B CIEIYIOIIEH MOCIe0BaTeIbHOCTH:
- YKa3bIBaeTCS MIUQP COTIACHO YHUBEPCATbHOM jJecatnaHon kinaccudukaimu (Y 1K);
- Ha3BaHUE CTATbhH;
- MHUAIUAIIBI ¥ (paMUJIMH aBTOPOB, Ha3BAaHHE OPTaHU3aINH;
- KJIFOYEBBIE CJIOBA (Ha a3epOailiKaHCKOM, PYCCKOM M aHTJIMICKOM SI3bIKAX);
- OCHOBHOH TEKCT;
- 3aKJIF0YEHHE (BBIBOJBI), B KOTOPOM, IO BO3MOXKHOCTH, JOJDKHO OBITh YKa3aHO IMPaKTUYECKOE
IIPUMEHEHUE PE3YJIbTATOB;
- CIIUCOK JINTEPATYpPhI;
- CIIUCOK TOJAPUCYHOUHBIX MOANUCEN (Ha OTJICIBHON CTPAHUIIE).
8. I'padmueckue maTepuasl (He Oosiee 4-5 pUCYHKOB) 0053aTENIbHO HYMEPYIOTCS, M HA HUX JTOJIKHBI
ccbUIKU B TekcTe. doTorpaduu 1omKHbI ObITh NpeacTaBieHsl B popmare 1PEO (¢
pasperrenrem B 300 dpi). PucyHku nomkHbl ObITh BbInoaHEHbI B opmate Corel Brany; ckanupo-
BaHHbIE M TEPEHECEHHbIE U3 JPYruX Mporpamm He npuHumMarorcd. Ha obopore Bcex pHUCYHKOB
KapaHJalllOM YKa3bIBAIOTCS MX HOMepa, (haMWIMK aBTOPOB M Ha3zBaHWe cTarhu. JlyOiampoBaHue
JAHHBIX B TEKCTE, TAOIUIAX U rpaduKax HEJOMYCTUMO.
9. I'papuueckuii MaTepual JOJKEH OBITh BBIIIOJHEH YETKO, B popMare, 00ecreunBaroIieM ICHOCTb
Bcex jeraineil. O0o3HaueHune ocell KoopAuHaT, HU(Pbl U OYKBBI JOKHBI OBITh SCHBIMU M YETKHMH.
Heo6xoanMo oGecrnieuynTh MOTHOE COOTBETCTBUE TEKCTA, MOANUCEH K pUCYHKAM M HAANKCEH Ha HUX.
10. Ipu BBIOOpE eIWHHII M3MEpPEHHs] HEOOXOIUMO TMPHIEPKUBATHCS MEKIYHAPOIHOW CHCTEMBI
eaunuy CHU.
11. Choucok nuTeparypbl NPUBOAUTCS B KOHIIE PYKONMCHU C yKa3aHWeM (paMUIMU U MHUIHAJIOB
aBTOPOB, ITOJIHOTO Ha3BaHUs KHUTH (CTaTbhH), N31aTENIbCTBA, TOAA, KOJIMUECTBA CTPAHUL], HA3BAaHUE
’KypHaJsa MOJIHOCTbIO (T0Jl, HOMEp, HayallbHas ¥ KOHEUHas CTPaHUIla CTaThH); B TEKCTE YKa3bIBAIOTCS
TOJIbKO HOMEpa CChUIOK B KBaJpaTHBIX CKOOKax, Hanpumep [5].
12. CtaThs n0oKHA OBITH MOAMNKMCAHA BCEMU aBTOPAMHU.
13. K cTarbe HOKHBI OBITh IPUIIOKEHBI CIETYIONINE CBEACHUS: (aMIIINsS, UM U OTYECTBO (TIOJI-
HOCTBI0), MECTO paboThI, azpec e-mail u Homep Tene)oHOB KaXKIO0To aBTOpPa, HY)KHO yKa3aTh TaKXKe
ajipec NS Iepenucky U KOHTaKTHBIN TenedoH.
14. CTaTpbu, HE OTBEYAIOIIUE MEPEUYUCICHHBIM TpeOOBaHMSAM, BO3BpalaroTcst aBTopaM. Jlaroif
MOCTYIUIEHUSI CYMTAETCS JCHb MMOTYYeHUsI peAaKIiell OKOHYaTeIbHOIO TEKCTA.
15. Penakiust octaBisieT 3a OO0 MpaBo MPOU3BOAUTH PEAAKIIMOHHBIE U3MEHEHUS U COKPALICHUS B
PYKOIUCSX.
16. [Tomaya cTaThu B )KypHaJI O3HaYaeT, YTO OHA HUTJIE HEe MyOIMKOBaIach U HE HAlpaBiIeHa B IpyrHe
U3/IaHus.
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