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VEHICLE DISPOSAL AND RECYCLING PLAN
F.Q.Oliyev', A.S.Qasimzado?
1.2 Republic of Azerbaijan, Baku, Azerbaijan Architecture and Construction University

Abstract: The article describes the number of vehicles in the Republic of Azerbaijan and the state of the age
structure of the transport fleet according to the official statistics of 2019. One of the main sources of high concentrations
of air pollution in cities is the fact that the majority of vehicles that do not meet the standards on the country's roads are
still used by the population. Replacement of these automobiles with vehicles of the high ecological class should be one of
the urgent issues of today.

The article also discusses the disposal and recycling of decommissioned vehicles. The recycling of
decommissioned vehicles allows the reuse of useful spare parts of vehicles, the production of secondary materials and
reduce the consumption of basic resources. Recycling companies provide disassembly, restoration and recycling of
decommissioned vehicle parts. It is difficult to form a single lump-sum payment for the recycling of vehicles because costs
are very high. We have submitted a plan of proposals for the implementation of the state program for the disposal and
recycling of used buses, cars and trucks.

Keywords: vehicle fleet, age structure of the
vehicle fleet, modern technologies for utilization of
vehicles, ecological situation, obsolete vehicles,
utilization of vehicles, utilization enterprises, plan of

proposals

Introduction: The article is devoted to
the problems of establishing relevant
enterprises for the recycling decommissioned
vehicles in the Republic of Azerbaijan.
Expired vehicles cause harmful factors to the
environment and people. They:

- contain hazardous materials that can
adversely affect the human body, for example,
burning of tires releases large amounts of
dioxin, which can worsen the condition of
people suffering from lung diseases;

- obstruct traffic and lead to serious accidents,
as well as damages the architectural
appearance of the city. Disposal and recycling
of expired vehicles means both reduction of
environmental pollution and savings in energy
consumption and natural resources[1].

The economic and environmental benefits of
vehicle recycling are followings:

- from the economic point of view, it covers
factors such as reduction of production costs,
saving of natural resources and energy
consumption as a result of recycling of end-of-
life vehicles;

- from the ecological point of view, it covers
factors such as reducing the impact of end-of-
life vehicles on soil, water basins, and reducing
environmental pollution through the industrial
use of recycled materials [1].

In the article, we present proposals for
disposal and recycling of expired vehicles.
Legislation on the withdrawal of expired
vehicles should be drafted and adopted. This
will help to remove a large number of unusable
vehicles from circulation and collect them
from the dumping ground.

Analysis of problems and solutions:
According to the official statistics of 2019, the
number of vehicles in our country is 1,395,423
[3]. Vehicles up to the last 5 years account for
4.01% of the country's transport fleet (55,983
units). Vehicles in the range of 5-10 years
account for 17.5% of the transport fleet
(244,182 units), and those used for more than
10 years make up 78.5% of the total transport
fleet of the country (1,095,258 units) (Table 1).

Table 1
The age structure of the vehicle
. 2019
Type of vehicles Total Up to 5 years 5-10 years More than 10 years
Passanger cars 1,214,093 51,170 223,890 939,033
Buses 30,783 1,756 3,584 25,443
Trucks 150,547 3,057 16,708 130,782
Total 1,395,423 55,983 244,182 1,095,258
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It is clear from the statistics in the table
that vehicle usage has a high negative impact
on the environment since most of the vehicles
in the transport fleet in our country have been
used for more than 10 years. Most of these cars
were imported to our country in the early
1990s and were brought to our country shortly
after they were used in the countries where
they were produced. 39.9% of the transport
fleet in our country are Russian-made
(Moskvich, Vaz 06, Vaz 07, Volga, etc.) and
16.76% are German-made Mercedes cars [3].
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Vehicles manufactured in Russia,
Europe and Asia, which are used in our
country, were brought to Azerbaijan in the late
20th century, and although those vehicles have
expired, they are still being used. Those cars do
not meet Euro standards (Euro 4) as Euro
standards were presented after they had been
produced [4] (Table 2). It is known that the
shelf life of each vehicle produced in highly
developed Europe and other countries is
provided by a production company in
accordance with the standards.

Table 2.

Application dates of Euro 4 standards in world countries

Countries Application dates | Countries Application dates
of Euro 4 standards of Euro 4 standards

America 2004 Turkey 2009

EU members 2005 Russia 2013

China 2011 Japan 2011

South Korea 2006 Ukraine 2014

Uzbekistan 2012 Belarus 2014

Kazakhstan 2014 Azerbaijan 2014

According to 2019 data, the country's
transport fleet amounted to 1.396 thousand
units (including 1.214 thousand cars, 151
thousand trucks and 31 thousand buses), which
increased by 3.3% compared to the previous
year [3].

As 78.5% of the country's transport fleet is
more than 10 years old (either imported
vehicles or non-existent Russian companies),
manufacturers cannot be held responsible for
disposing of and recycling these vehicles. At
the same time, it is difficult to form a single
lump-sum payment for the recycling of
vehicles, because the cost of recycling a car is
very high.

It is necessary to stimulate the

development and application of modern
technologies for the recycling
decommissioned vehicles, the creation of
production facilities for recycling these
vehicles, including their components [1]. It is
essential to establish a system for the collection
of vehicles for disposal, complex disposal and
recycling [2].
For the preparation and adoption of a
regulatory framework governing the operation
of the collection and disposal system of
withdrawn vehicles, the followings must be
ensured

Vehicle owners’ interests to deregister and
dispose of a useless car;

- Stimulating the creation of infrastructure
for the collection, transportation and
processing of decommissioned vehicles and
their parts;

- Automakers should be responsible for the
vehicles they produce and should provide
disposal and recycling companies with detailed
information on car parts and materials to
facilitate dismantling and recycling of the
vehicle during disposal [2].

It is expedient to provide financial support for
the reconstruction of existing production
facilities, as well as the creation of new
industries with modern technologies for the
disposal of vehicle equipment and the creation
of national funds for vehicle recycling. The
Ministry of Internal Affairs of the Republic of
Azerbaijan should establish a system for
organizing the collection of duties from the
vehicle owners to the recycling fund at the first
registration of the vehicle. The -certificate
confirming the payment of the fee from the
disposal fund will exempt from payment of the
fee during the disposal and recycling of this car
in the future, in case of a change of car owner,



the certificate must be issued to the new owner
together with the passport of the vehicle.

Recycling program for buses and
trucks: There is also a need to upgrade the
truck fleet across the country. According to
official statistics for 2019, the number of
trucks in our country is 150,547. Until the last
5 years, trucks accounted for 2.03% of the
country's fleet (3,057 units). Trucks with an
interval of 5-10 years account for 11.1% of the
country's fleet (16,708 units), and those used
for more than 10 years account for 86.87% of
the country's fleet (130,782 units) [3].

Currently, the fact that more than
82.6% of the bus fleet is over 10 years old has
a negative impact not only on the environment
but also on the level of road safety [3]. This
fact creates a need to renew the bus fleet. The
bus fleet renewal program should include
small, medium and large class buses
manufactured before 2001, as well as buses
manufactured before 1995 and earlier.

In some countries around the world,
states provide a certain amount of subsidies to
companies for recycling unusable buses and
trucks, the purchase of new modern buses and
trucks. For example, in the Russian Federation,
when buses and trucks that do not meet modern
standards are withdrawn from circulation and
replaced by modern buses and trucks, the state
provides a subsidy of about 15%, depending on
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the class of bus and truck [2]. We propose to
hold such a project in our country as well. The
program should be budgeted by the state and
should last for 3 years for buses and 10 years
for trucks. According to the plan, it will allow
achieving an average annual replacement of
8,500 buses and 15,000 trucks.

There has been done great work in our
country in this regard. Azerbaijan is among the
firsts in Europe and Asia in the field of bus
modernization. Currently, new buses managed
by BakuBus and other companies are operating
in Baku. Buses are being renewed in other
regions as well.

The issues about the regulatory support
for vehicle recycling are also reflected in the
"State Program on Road Safety in the Republic
of Azerbaijan for 2019-2023" approved by the
President. According to the State Program, to
achieve the set goal, in 2019-2020, the Cabinet
of Ministers together with the Ministry of
Economy, the Ministry of Internal Affairs, the
Ministry of Transport, Communications and
High Technologies, the Ministry of Taxes, the
State Customs Committee must ensure the
development and implementation of a vehicle
recycling program to improve road safety and
environmental situation as well as to stimulate
local car production in Azerbaijan [5]. The
positive impacts of the vehicle recycling
program have been summarised in Table 3.

Table 3.

The impact of vehicle recycling program
Renewal of transport fleet Stimulation of car industry
1. Improving road safety 1. Increase in production of local cars, trucks

and buses
2. Improving the efficiency of transport | 2. Increasing employment by creating new
fleet usage jobs

3. Improving the environmental situation | 3. Development of new car recycling industry
4. Improving the quality of transport
services

CONCLUSION AND RECOMMENDATIONS:

1. The creation of modern technologies for automobile recycling is one of the important factors.
The effectiveness of the fleet renewal program should be ensured.

2. Unusable vehicles should be recycled. For recycling these vehicles, enterprises that meet
modern standards should be created.

3. Increasing the efficiency of automobile recycling in the country also means creating new jobs
and employment for the country's population.

4. The owner of the car must pay for the disposal and recycling of the unusable vehicle.

5. The complete dismantling of non-metallic parts of automobiles (plastic, rubber, glass, etc.)
should be removed before sending the machine to the shredder, along with the removal of used fluids
by removing wheels, batteries (accumulator) should be ensured.
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6. Sending the necessary parts for reuse after the problems of useful parts are solved and restored
is important.

7. One of the priority tasks in this direction is to develop a schematic plan for recycling facilities,
including existing and newly established enterprises, waste parks and other infrastructure facilities,
taking into account the characteristics of regional parks and the practice of decommissioning vehicles.
This will allow the rational distribution of production potential and, consequently, save a significant
part of the budget.

8. The development of the recycling industry will contribute to the improvement of the
environmental situation in the country.

9. As a result of the production of local cars, trucks and buses in the country will boost the
economy and increase traffic safety.
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IUVIAH YTUWIN3ALUU U YTUJIN3ALUN ABTOMOBWJIA
F.Q.9liyevl, A.S.Qasimzad?2
A3zepOaiixanckas PecnyOsuka, baky, AzepOaiigxanckuii ApXxuTeKTypHO-CTpPOUTeIbHbII
YuuBepcurer

B crathe ommchiBaeTCs KOJMUECTBO aBTOMOOWIEH B AsepOaiimkanckoit Pecrmybnmuke u
COCTOSIHUE BO3PACTHOM CTPYKTYpPHI TPAHCIIOPTHOTO Mapka 1o odunuanbHoi cratuctuke 2019 roxa.
OmHUM W3 OCHOBHBIX HMCTOYHUKOB BBICOKOW KOHIIGHTpAIIMM 3arpsi3HEHHS BO3JyXa B TOpPOJaX
SIBIISIETCS TOT (DAKT, YTO OOJIBITMHCTBO TPAHCHIOPTHBIX CPEJICTB, HE COOTBETCTBYIONIMX CTaHIApTaM
Ha JIOporax CTpaHbl, MO-NPSKHEMY HCIOJb3yeTCs HACeICHHWEM. 3aMeHa 3TUX aBTOMOOWIEH Ha
aBTOMOOWJIM BBICOKOTO 3KOJOTMYECKOTO KJlacca JOJDKHA CTaTh OJHOW M3 aKTYaJIbHBIX TpPOOIeM
CETOJTHSIIIHETO JIHSI.

B cratbe Takxke oOCykmaeTcs yTHIM3AIUS W TepepadOoTKa CIHMCAHHBIX aBTOMOOWIICH.
YTunu3amnusi CliMCaHHbIX aBTOMOOWIJICH TO3BOJISIET TIOBTOPHO HCIOJB30BATh TIOJIE3HBIC 3allacHbIC
YacTH aBTOMOOWJICH, TIPOM3BOUTH BTOPUYHBIC MaTepHAIIbI M COKpAalaTh MOTPeOJICHUE OCHOBHBIX
pecypcoB. Kommanuu mo mepepaboTKe OTXOJOB OOeCIeYrBarOT pPa300pKy, BOCCTAHOBJICHUE WU
nepepabOTKy  CHUCAHHBIX  Jetaneid  aBromoOmiei. CioxHO  chHOpPMHUpPOBATH  CIUHYIO
CIMHOBPEMEHHYIO BBITUIATY 32 YTUJIM3AIMIO TPAHCIIOPTHBIX CPEJICTB M3-3a OYEHBb BBICOKHX 3aTpar.
Mpbl mpencTaBWIM IJIAaH TPEAJIOKCHHN [0 pealu3aluyd TOCIpOrpaMMbl MO YTHIU3AIUH U
nepepadoTKe OBIBIIMX B YIIOTPEOICHHH aBTOOYCOB, JIETKOBBIX U TPY30BBIX aBTOMOOHIICH.

Kntuesvie cnosa: aBTonapk, Bo3pacTHasi CTPYKTypa aBTOIApKa, COBPEMEHHbBIC TEXHOJIOTHH
YTWIM3AIMA TPAHCIOPTHBIX CPENICTB, DKOJOTHYECKAas CHUTYallHs, MPOCPOYCHHBIC aBTOMOOWIIH,
YTUJIM3AIHS TPAHCTIOPTHBIX CPEJICTB, YTHIU3AIMOHHBIC TIPEATIPHUSTHUS, IJIaH MPETOKECHHH.

AVTOMOBILIN UTILMASI VO TOKRAR ETMALIQ PLANI
F.Q.9liyevl, A.S.Qasimzads2
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1,2 Azarbaycan Respublikasi, Baki, Azarbaycan Memarlq vo Insaat Universiteti

Magqalads, Azorbaycan Respublikasinda naqgliyyat vasitalorinin 2019-cu ilin rosmi statistik
moalumatlarina asasan say torkibi vo noqliyyat parkinin yas strukturunun voziyyati tosvir edilmisdir.
Sohorlords atmosfer ¢irklonmosinin yiiksok konsentrasiyada olmasimin osas monbalorindon biri 6lko
yollarinda standartlardan geri qalan (uygun olmayan) naqliyyat vasitalarinin boyiik bir hissasinin hala
do ohali torofindon istifado olunmasidir. Bu avtomobillorin yiiksok ekoloji sinifloro malik
avtomobillorlo ovoz olunmasi giintimiiziin qagilmaz aktual masalolorindon biridir.

Mogqalods eyni zamanda dovriyyadon ¢ixarilan avtomobil naqgliyyat vasitolorinin utilizasiya
masalalari sorh olunmusdur. Dovriyyadan ¢ixarilan noqliyyat vasitalorinin utilizasiyasi, noqliyyat
vasitolorinin yararl ehtiyyat hissolorinin yenidon istifado etmoyo, ikinci doracali materiallar istehsal
etmoyo vo osas monbolorin istehlakini azaltmaga imkan verir. Utilizasiya miiossisolori istismardan
cixartlan avtomobillorin hissolorinin sokiilmosini, barpasmi vo islonmosini tomin edir. Nogliyyat
vasitolorinin utilizasiyasi tigiin vahid birdofolik 6donisin formalasdirilmasi ¢otindir, ¢linki bir minik
avtomobilinin utlizasiya xorclori olduqca g¢oxdur. Istifado olunmus avtobus, minik vo yiik
masimlarinin utilizasiyast ticiin dovlst programinin hoyata kecirilmosi tictin tokliflor plani
torafimizdon toqdim olunmusdur.

Acar sozlar: noqliyyat vasitolori parki, nogliyyat vasitolorinin parkinin yas strukturu, naqliyyat
vasitolorinin tokrar emalinin miiasir texnologiyalari, ekoloji voziyyat, istismar miiddati basa ¢atan
noqliyyat vasitolori, noqliyyat vasitolorinin utilizasiyasi, utilizasiya miiassisolori, tokliflor plani.
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UDK:661.715.2.
MODELING OF DIESEL FUEL HYDROTREATING PROCESS
T.S. Heydarzade, R.K. Babayev
Azerbaijan State Oil and Industry University
e-mail: heyderzadeturan@gmail.com
Summary: Currently, hydrogenation processes occupy a leading position among the secondary processes of
refining crude oil, which is dictated by a number of circumstances, which include: a continuous increase in the total
global balance of refining of sulfur and high-sulfur oils, improvement and tightening of regulatory standards and
international standards that contribute to the protection of nature and ensure higher quality of commercial petroleum
products; the developing trend of using highly active and highly selective catalysts in the catalytic processes of oil
refining, which requires the presence of preliminary hydrotreating of raw materials in order to remove catalytic poisons,
one of which is sulfur compound’s.
The relevance of research in this work is determined by the wide demand for the hydrotreating process and the
search for new methods of process control in order to increase its efficiency.
Keywords:  model, hydrogenation  process,
distillates, zeolite, hydroisomerization

Introduction: Crude oil contains a wide stricter. This process is used as one of the key
variety of impurities. In the future, when ones in providing oil distillates of quality that
moving oil fractions through the refinery meets environmental standards, as well as in
installations, these impurities can have a obtaining international-class fuels, such as
negative impact on the equipment, as well as Euro - 5,6

on the catalysts and the quality of the final Most  often, such hydrotreating
products. Also, the content of various kinds of catalysts are combinations of cobalt/nickel
impurities in petroleum products is strictly sulfides and oxides with sulfides or oxides
regulated. molybdenum/tungsten. This may include

From an environmental point of view, cobalt or nickel molybdates, nickel
diesel hydrotreating is aimed at reducing the sulfovolframates and similar compounds. The
content of sulfur and polyaromatic carrier is usually aluminum oxide, zeolite,
hydrocarbons. Sulphurous compounds, when pumice, silica gel, bauxite. The choice of the
burned, form sulphurous gas, which with water carrier depends on the necessary qualities of
forms sulphurous acid - the main source of acid the catalyst, such as the specific surface area
rain. and mechanical strength of the grain [2-3].

The hydrotreating process performs a Hydrotreating catalysts, first of all,
very important function, removing many require the property to accelerate the reactions
impurities from petroleum distillates, thereby of heterolytic breaking of C-O, C-N, C-S
helping to refine the fuel and improve its bonds, as well as the property of saturation of
operational properties at the early stages of aromatic rings and unsaturated hydrocarbons.
processing. In particular, this process reduces Currently, there is a trend in the
the corrosive aggressiveness of fuels and their development of catalysts with an increased
tendency to precipitation, as well as reduce the content of hydrogenating components in both
amount of toxic gas emissions into the the most common types of catalysts, such as
environment. The catalysts, which are later AKM and ANM, by 4-6%. This is due to
used in various processes, are protected from stricter requirements in the field of ecological
poisoning by non-hydrocarbon compounds. As purity of fuels and the introduction of Euro-5
a result, the quality of raw materials is standards, which dictate a ban on most types of
improved and atmospheric pollution with diesel fuel with a content of sulfur compounds
sulfur oxides is significantly reduced [1]. exceeding 20-30 ppm [4].

The hydrotreating process is basic and Aluminum-cobalt-molybdenum
should be included in the oil refining scheme catalysts have very high selectivity in C-S
at every large oil refinery, as the requirements bond breaking reactions, thermal stability, and
for commercial petroleum products, as well as long service life. An important advantage is the
for diesel fuel, are becoming increasingly resistance to catalytic poisons. They have a
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sufficiently high activity in the saturation
reactions of unsaturated hydrocarbons, the
breaking of C-N, C-O bonds, therefore they are
used to purify almost all oil fractions. Such
catalysts are more active against nitrogenous
compounds and aromatics, but are less stable.
Ruthenium disulfide is the most active, but
double  combinations of cobalt and
molybdenum can also exhibit high catalytic
activity

Depending on the processed raw
materials, nickel and tungsten may be more in
demand. For example, nickel-tungsten
catalysts are most often used in foreign
practice [5].

The main way to ensure ultra-low
sulfur content in diesel fractions at the level of
10 ppm is considered to be ultra-deep liquid
hydrotreating carried out at high pressures (up
to 9.0-10.0 MPa), temperatures in the range of
320-400 ° C, with high hydrogen consumption
and low volume speeds of petroleum products
on aluminum-cobalt-molybdenum and
aluminum-nickel-molybdenum catalysts. It is
also possible to install additional reactors, pre-
action, hydrogenation or hydroisomerization
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and increase the amount of catalyst. To
increase the cetane number of diesel fractions,
especially in the case of the addition of diesel
distillates of light thermodestructive gas oils to
the raw materials of the hydrotreating process.

The development of a mathematical
model of a petrochemical process implies the
formalization and reduction of a complex set
of reactions of transformation of individual
components. The number of such in diesel fuel
can reach four hundred or more. However,
despite  the strict formalization and
simplification, the mathematical model should
remain sensitive to the composition of the
processed raw materials and have a predictive
ability to obtain adequate results that
correspond to a certain extent to the actually
observed parameters of the reactor operation.

In order to isolate the main sulfur-

containing compounds from a large number
of diesel fuel components, it is necessary to
analyze the composition of hydrotreating raw
materials. In modern scientific articles
devoted to the analysis of sulfur-containing
compounds in diesel fuel, their approximate
content is described.

Table 1
Approximate concentrations of sulfur-containing compounds in diesel fuel
Total sulfur, ppm 7000 1200 120
Mercaptans, sulfides, thiophenes 1099 19 0
Benzthiophene 0 0 0
C1 BT 9 0 0
C2 BT 88 3 0
C3 BT 391 17 0
C4 BT 477 24 0
C5 BT 468 29 0
C6 BT 457 35 0
C7 BT 470 41 0
C8 BT 457 44 0
C9 BT 364 43 0
C10 BT 328 41 0
C11 BT 247 33 0
Cl11+ BT 152 25 0
CO0 DBT 83 7 1
C1 DBT 306 91 3
C2 DBT 503 234 23
C3 DBT 484 250 34
C4 DBT 315 156 23
C5 DBT 222 103 16
C6+ DBT 164 81 12
Total 7085 1277 111
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2. Method. In the general case, the following
steps were used to build a kinetic model:
1 Analysis of experimental data of the
hydrotreating process from an industrial
dehydrowaxing unit
2 Study of the mechanism of reactions
occurring during the hydrotreating process;
3 Compilation of a list of possible reactions
that can be used in the future to develop a
model;
4 Drawing up a system of differential
equations of the kinetic model;
5 Estimation of kinetic parameters of the
model using experimental data;
6 Checking the model for adequacy

In the process of hydrotreating a diesel
fraction with a total sulfur content of 1.430%
of the mass. the maximum degree of C-C
removal was 94.5, 95.0, 95.8%
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at a process temperature of 340, 360 and 380 °
C, respectively.

It was found that the initial fraction
contains a wide range of SS - sulfides,
homologues of benzo- and dibenzothiophenes.
In the initial fraction, BT homologues account
for 67%, DBT homologues - about 16% rel.
sulfur. Hydrotreating products contain a
limited set of compounds, mainly homologues
of benzo- and dibenzothiophenes. In the
products of hydrotreating at 340, 360, and 380
° C, the proportion of dibenzothiophenic sulfur
increases to 42, 54, and 34% of the total sulfur,
respectively. According to the data of
chromatographic analysis, the most stable
compounds are 4-methylDBT and 4,6-
dimethylDBT, the content of which decreases
by no more than 20% rel.

Fig. 1. The proposed mechanism of the diesel fuel hydrotreating process
Based on the scheme of hydrocarbon transformations (Fig. 1), a kinetic model of the process of

é ) K-

Benzothiophe

[ Sulfides ]

a N K
Coke <—5—[ Arom.hvd ]L

K1

Dibenzthiophen

\ J K3

[ HYB + HzS ]

hydrotreating diesel fractions is compiled. The model takes into account the following reactions: 1.

1, Hydrogenolysis of sulfides

W, =K Csuzfidlarcﬁz
2. Hydrogenolysis of benzthiophenes
W, = kyCpr C%Z

3. Hydrogenolysis of dibenzothiophenes

Ws = ks CDBTC%Z

4. Hydrogenation of aromatic hydrocarbons
W, = k4CAHCC%2

5. Dehydrogenation of aromatic hydrocarbons
Ws = kSCAHCC%Z

where Wi_s are the rates of direct chemical
reactions, mass.% /h; k1.5 - constants of the
rates of chemical reactions, h'; v -

12

stoichiometric coefficient.
When developing a kinetic model of the
hydrotreating process, it was proved that all



the reactions under consideration take place in
the kinetic region, the reaction order by
components is equal to their stoichiometric
coefficients, the equations of reaction rates
are described by the law of acting masses.

dCSULFID

dt

dCpr

dChydrogen _
dt

ACcoke —

dt
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The developed mathematical model is
a system of differential equations expressing
the change in concentrations of reagents.

A

w5

Solving this system of differential equations in the MATLAB system, the main kinetic
parameters of the process under study were found, the values of which are presented in the table2.

Table 2
Effective rate constants of reactions and activation energies
Component |340°C| 360°C 380°C Ea, kJ / mol
S0=0,494 % mas

Merkaptan. | 1,907 1,971 2,036 87,9
Sulfid 2,191 2,153 2,114 54,8
Disulfid 2,104 2,030 1,956 79,8
Tiofen 2,094 2,080 2,065 225,9
Benzotiofen | 2,140 2,201 2,262 126,7
Dibenzotiofen | 1,877 1,907 1,937 147,1
Karbohidrogen| 1,907 1,938 1,969 271,5
Hidrogensulfid | 1,761 1,786 1,810 155.4
Hidrogen | 0,968 1,043 1,118 167.5

This mathematical model, when
implemented at the enterprise, can allow
solving technological problems that actually
arise in production, namely, optimizing the
operation mode of the hydrotreating unit with
the least cost.

3. Results

The hydrotreating process performs
a very important function, removing many
impurities from petroleum distillates, thereby
helping to refine the fuel and improve its
operational properties at the early stages of
processing. In particular, this process reduces
the corrosive aggressiveness of fuels and their
tendency to precipitation, as well as reduce the
amount of toxic gas emissions into the
environment. This article is devoted to the
creation of a kinetic model of the diesel fuel
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hydrotreating process. The resulting model can
be further used for optimization and optimal
design of this process.

The obtained values of the rate constants
of the hydrogenation reactions of SS in the
hydrotreating of diesel fuel confirm that the
most reactive to hydrogenation of the
identified groups of sulfur-containing
compounds are sulfides; benzothiophenes and
dibenzothiophenes are less actively involved in
hydrogenation reactions; methyl radicals are
most difficult to hydrogenate.

On the basis of the model obtained, the
problem of finding the optimal technological
mode of the diesel fuel hydrotreating process
was solved. At the same time
Temperature, ° C
Pressure, MPa

380
3.5
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Volumetric feed rate, h™! 5 of HSG, nm3 / m3 of raw material 353
Frequency rate of circulation
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DiZEL YANACAGININ HIDROTOMIZLOM®O PROSESININ MODELLOSDIiRiLMOSi
R.K. Babayev, T.S. Heydarzade
Azarbaycan Dovlot Neft vo Sonaye Universitetinin

Ekoloji baximdan dizel yanacagmnm hidrotomizlonmosi kiikiird vo poliaromatik
karbohidrogenlorin miqdarmni azaltmaga yonaslib. Kiikiirdlii birlosmalor yandirildiqda, tursu yagismin
osas manbayi olan su ilo kiikiird tursusu omols gatiron kiikiirdlii gaz omolo gatirir. Buna goro do bu
proses otraf miihitin ekologiyasini yaxsilasdirmaga imkan verir. Hidrotomizloms prosesi
neft distilyatlarindan bir ¢ox c¢irklori ¢ixararaq ¢ox vacib funksiyani yerino yetirir vo bununla da
emalin ilkin marhololorinds yanacagi soymaga vo onun istismar xiisusiyyetlorini yaxsilasdirmaga
komok edir. Xiisusilo, bu proses yanacaqlarin korroziya miiqavimetini vo yagintinin yaranmasina
meylini azaltmaga, hom¢inin otraf miihits zoharli qaz tullantilarmin miqdarmi azaltmaga imkan verir.
Bu is dizel yanacaginin hidro tamizloms prosesinin kinetik modelinin yaradilmasina hasr olunub.

MOAEJIMPOBAHUE INPOUECCA TUAPOOUYUCTKU JU3EJBbHbIX TOIIVIUB
P.K.ba6aes, T.S. Heydarzade

AsepOaiinxanckuii I'ocynapcrsennnlii Yausepceuter Hedpru u IIpomeiniensocTn

[Ipouecc rUAPOOYNCTKHU BBIMOJHAET OYEHb BaXKHYIO0 (DYHKIUIO, YJalisis MHOTHE MPUMECH U3
He(TAHBIX AMCTUIUIATOB, TEM CaMbIM MOMOras Ha paHHUX CTaIUAX MepepabOTKH 00JaropouTh
TOIJIMBO M YJIYYIIUTh €ro 3KCIUTyaTallMOHHbIE CBOMCTBA. B yaCTHOCTH, JaHHBII NPOLECC O3BOJISAET
CHU3UTh KOPPO3UOHHYIO arpeCCUBHOCTD TOILJIMB U UX CKIIOHHOCTh K 00pa30BaHUIO OCAJIKOB,a TaKkKe
YMEHBIIUTh KOJIMYECTBO TOKCHYHBIX Ta30BBIX BBIOPOCOB B OKpyXKalollyl cpeny. Taxke
TUAPOOYMCTKA JW3EIBHOIO TOIUIMBA HAMNpPABICHA HAa CHWKEHUE COJACpPXKaHUA Cephl W
MOJIMAPOMATUYECKUX YTIeBOAOPoaoB. CepHHUCThIE COeTUHEHUS cropas oOpa3yloT CEepHUCTBIN ras,
KOTOPBIA C BOJON 00pa3yeT CEpHUCTYIO KHUCIOTY — OCHOBHOW HMCTOYHUK KHCIOTHBIX JIOXKICH.
[ToaToMy aHHBINM TPOIECC MO3BOJISET YIAYUIIUTh SKOJOTHIO OKpYXKartouleil cpeabl. Jlannas padota
MTOCBSIILIEHA CO3/IAHUI0 KNHETUYECKOW MOJEIIN ITPoLiecca TUAPOOYUCTKY AU3EIBbHOIO TOILIMBA.

14



EKOENERGETIKA 2/2021

APPLICATION OF NANOTECHNOLOGY TO PREVENT CORROSION IN THE OIL
REFINING PROCESS
N.N. Khalilov
SOCAR, Scientific Research and project Institute of Oil and Gas

To prevent corrosion in process units and on chemically treated water lines during primary oil refining,
nanocomposites have been developed from a number of innovative technologies based on "small impact and excitation"
on a water-salt mixture in crude oil. These compositions have been developed to increase the efficiency of desalination
of oil in chemically treated water lines and during primary processing. A number of important new results have been
obtained through laboratory studies of newly developed nanocomposites, based on the scientifically based theory of the

"small impact and excitation" effect.

In the vast majority of oil fields, about
2/3 of the oil produced is water. In oil refining,
industrial water is used, which contains a large
amount of chloride and carbonate salts, as well
as such negative factors as high hardness. This
creates an aggressive corrosive environment at
the joints between drill string and equipment.
For this reason, the process of chemical
treatment of industrial water is carried out in
order to eliminate negative factors. Chemical
treatment of industrial water helps to increase
the service life of pipelines and equipment.

The development of economical,
environmentally friendly technical means of
industrial ~ water  purification, scientific
substantiation of purification methods and the
use of appropriate technologies do not lose
their relevance.

Currently, based on the characteristics
of raw materials and finished products, the
quality indicators of industrial water, such as
transparency, pH, total hardness, chlorides and
dry residue, are regulated on the basis of the
enterprise standard (MS) 24-2015 [1].

Indicators of the quality of industrial
water after chemical treatment, regulated by
the regulatory document MS 20-2015: pH with
a hydrogen index - 8.5-9.5, total hardness -
0.02 mg - no more than equivalent/l, residue
after evaporation - 300-400 mg/1, alkalinity is
normalized in the range of 1.7-2.3 mg-eq/Il.

The wuse of aggressive aqueous
solutions of mineral salts leads to a rapid
failure of oil refining equipment. Salt
deposition enhances local corrosion of oilfield
equipment and pipelines, resulting in their
rapid disintegration [2-3].

Chloride and carbonate salts, water
hardness and hydrogen content are considered
to be higher than the required norm in the
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corrosion,  nanoparticles,

Key  words:

excitation effect, industrial water, total roughness,
electrodeposition, chlorine ions, carbonate ions.

technological ~ environments  where  oil
preparation and primary refining facilities are
operated.

From oil fields to oil refineries, it is part
of obsolete emulsions containing 1000-4000
mg/l and more salt. It is expected that during
the mitial desalination of oil in the fields, the
salt content will not exceed 40 mg/1.

As a result of deep desalination of

water in some refineries, the amount of salts in
oil in some cases is even 20 mg/l, but the
amount of salt in refined oils should not exceed
5 mg/l. In this case, failure to clean the oil from
the salt within the norm leads to its quality and
corrosion of equipment.
Significantly improve the quality of the oil
desalination process by increasing the
desalination  temperature in  electrode
desalination plants of oil refineries, increasing
the volume and reuse of injected flushing
water, creating an optimal mixing mode for
flushing water with oil, pumping an effective
amount of demulsifier, and preliminary
desalination. This can be achieved by
increasing the field strength, increasing its
effect on the emulsion, etc.

Most decontamination plants are
equipped with thermochemical precipitators
with low efficiency. Their desalination rate is
20-30 %.

If we look at the above, we will see that
the possibilities of oil refining methods are
limited to a certain extent. Therefore, the use
of norms and standards should be within this
limit.

a result of the lack of condensation of
the products obtained during the initial
disposal process, substandard raw materials
are often used in the processing processes, and



the main products obtained do not meet the
specified specifications and standards.

Salts and mechanical mixtures during
oil transportation cause severe erosion of metal
surfaces. In the process of processing oil
emulsions, fuel consumption increases,
thermal conductivity decreases, and the heat
transfer coefficient of technological equipment
is significantly reduced. In addition, the repair
time for technological equipment is reduced,
and there is a need for frequent shutdowns to
clean equipment or replace faulty equipment
(due to severe corrosion) with a new one. The
high chloride content of the oil is corrosive
during the cleaning process.

Nanosystems applied to produced
water play an important role in reducing the
negative factors that cause water aggression.
This, in turn, will prevent, at least in part, wear
and tear on equipment and pipelines used in the
oil industry.

A highly active nanoagent excites all
particles in the system, which, in turn,
increases the likelthood of chemical
transformations. Nanoparticles are composed
of primitive particles [4-5]. As a result of the
effect of nanoparticles on the physicochemical
change in the ionic system, the ionic state of
the environment changes towards a positive
change. Perhaps the nanoparticles resemble
particles of colloidal solutions and are
themselves

As the size of the particles decreases,

they behave similarly to atoms and molecules
in both their physical and chemical properties.
From this point of view, iron and aluminum
nanostructured compositions were created and
systematized in a way that formed the basis of
scientific research.
The results of comparative research suggest
that more efficient results than the
nanosystems used have been observed in
compositions containing aluminum
nanoparticles.

The positive role played by the "small
impact and excitation" effect can be explained
by the formation of a paramagnetic resonance
field formed by the action of nanoparticles in
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the experimental fields. The physical
properties of cod water exposed to the
paramagnetic field change, ie. silicates,
magnesium and calcium salts undergo

precipitation under the influence of the
magnetic field. Magnetically exposed water
even washes away previously formed,
hardened, precipitated salt and debris. Solid
deposits, sediments, and scale deposits, which
tend to form new ones under the influence of
water, lose their properties and become
dependent on the system [6-8]. The schemes of
chemical changes obtained in the research are
reflected in the following transformations.

Separation of carbonate and
hydrocarbon ions from the environment takes
place according to the following reaction
schemes:

Ca?*+COs5%= CaCOs| and
Ca?*+2HCO5 <> CaCO;3 |+ CO21 +H,0
Mg?*+CO3%>=MgCOs| and Mg*'+
2HCO3™ > MgCO3|+CO21+H20
Mg?*+HCO5+OH =
(MgOH),CO3|+H.0+CO21  (pH>10,3)

Calcium and magnesium ions combine
with carbonate ions, precipitate in the form of
carbonates and are released from the
environment. This reduces the amount of
magnesium and calcium carbonate ions.

Based on the scientifically substantiated
“small impact and excitation” effect theory,
0.001, 0.005, 0.01, 0.07, 0.1 % aluminum
nanoparticle (L-ALEX 90-110 nm), 0.05 %
carboxymethylcellulose (CMO) and
chemically purified water were added to the
laboratory, physical and chemical analysis was
performed.

On the basis of the "small impact and
excitation" effect, the total hardness, the
amount of chlorine and carbonate ions, the
reduction of the hydrogen index to the required
norm was observed by adding metal
nanoparticles and CMC to the chemically
treated water.

Changes in the negative factors in
chemically treated water after the application
of nanotechnology are shown in the following
scheme (Figure 1-4).
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Figure 1. Change in pH in chemically purified water depending on the amount of nanoparticles.
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Figure 2. Change in chlorine ions in chemically purified water depending on the amount of
nanoparticles.
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Figure 3. Change in alkalinity in chemically purified water depending on the amount of
nanoparticles.
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Figure 4. Change in the total hardness in chemically treated water depending on the amount of
nanoparticles.

Experimental measurements of the pH
ofthe system, i.e. chemically purified water, in
appropriate devices showed that a significant
decrease in acidity was achieved as a result of
the introduction of aluminum nanoparticles
into the system. The effect of a 0.005 %
nanoparticle is more optimal. This means the
pH will drop from 8.9 to 7.

It 1s known that when the norm of
chlorine ions is exceeded, the intensity of
destruction due to corrosion of structures is
higher. Reducing the content of chloride ions

effect of "small impact and excitation" due to
the effect of nanocomposition prevents
corrosion.

An excess of chemically treated
aqueous carbonate ions has a strong effect on
corrosion. To prevent this, the alkalinity of the
medium was reduced from 2.1 mg-eq/l
to 0.2 mg-eq/l by adding a nanocomposite.

Reducing the total hardness of
chemically treated water from 0.018 mg-eq/1to
0.008 mg - eq/l with the addition of
nanocomposites prevented corrosion.

from 1.42 mg-eq/l to 0.09 mg-eq/l based on the
Summary
The amount of chemically purified aqueous carbonate ions is from 2.1 mg-eq/l to 0.2 mg-eq/l,
the amount of chlorine ions is as a result of studies based on the theory of the effect of "small impact
and excitation" in the laboratory from 1.42 mg-eq/l to 0.09 mg-eq/l, pH from 8.9 to 7, the total
hardness decreased from 0.018 mg-eq/1 to 0.008 mg-eq/I.

a result of reducing negative factors, corrosion in lines, equipment and pipelines of
chemically treated water was prevented, as well as the efficiency of oil desalination during primary
processing was increased. This led to an increase in repair time and a decrease in economic costs. To
prevent negative factors, it is advisable to use nanotechnology from a number of innovative
technologies based on the "small impact and excitation" effect.
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IMPUMEHEHUWE HAHOTEXHOJIOT WU JJIsA IPEJOTBPAIEHUA KOPPO3UU B
IMPOLHECCE HIEPEPABOTKH HE®THU
H. H. XagnJoB

Jnst mpeioTBpalleHusl KOPpo3UU B TEXHOJOTMYECKUX YCTAHOBKAX M Ha JIMHUAX XMMHUYECKU
OYMIIIEHHOM BOJbI BO BpeMs MEPBUYHON nepepaboTKu HEPTH ObLIM pa3pabOoTaHbl HAHOKOMIIO3UTHI
Ha OCHOBE Psila MHHOBALIMOHHBIX TEXHOJIOIMH, OCHOBAaHHbBIX Ha «MaJlOM yaape U BO30OYKICHUMN)
BOJIHO-COJIEBOM CMECH B CBHIPOH HE(PTH. DTH KOMIIO3WIMH OBLIM pa3pabOTaHbl IS TOBBIIICHUS
3 PEKTUBHOCTH ONIPECHEHUS HEPTH B JIMHUSAX XUMHUECKH OUMIICHHOW BOJIBI M BO BPEMSI IEPBUYHOMN
00paboTku. Psa BakHBIX HOBBIX pE3yJbTaTOB OBLI TOJNy4eH B pe3ylbTaTe JabopaTOpHBIX
HccreI0BaHUM HEJJaBHO pa3pabOTaHHBIX HAHOKOMITO3UTOB, OCHOBAHHBIX Ha Hay4HO 00O0CHOBAHHOM
Teopuu dPdeKTa «Majgoro ynapa u Bo30yKISHUS.

Kniouesvie cnosa: xoppo3us, HaHo4yacTULbl, 3()(eKT BO30OYKIEHHS, TEXHUYECKass BOAA,
oO1u1as 1LepoxoBaTOCTh, ANEKTPOOCAKACHNUE, HOHBI XJIOpa, KapOOHAT-UOHBI.

SOCAR, NEFTIN EMALI PROSESINDO BAS VERON KORROZIYANIN QARSISININ
ALINMASI UCUN NANOTEXNOLOGIYANIN TOTBIQI
N.N.XGalilov
SOCAR, “Neftqazelmitadqiqatlayiho” Institutu

Neftin ilkin emali zamani texnoloji qurgularda vo kimyovi tomizlonmis su xatlorinde
korroziyanin qarsisini almagq li¢tin xam neftds su-duz qarisigina “kigik tosir vo hoayacan” asasinda bir
sira innovativ texnologiyalardan nanokompozitlor hazirlanmisdir. Bu kompozisiyalar kimyovi
tomizlonmis su xatlorinds vo ilkin emal zamani neftin duzsuzlasdirilmasinin somaraliliyini artirmaq
tictin hazirlanmisdir. “Kigik tosir vo hoyocan” effektinin elmi osasli nozoriyyoasine osaslanan yeni
yaradilmis nanokompozitlorin laboratoriya todqiqatlari naticosindo bir sira mithiim yeni noticalor aldo
edilmisdir.

Acar sozlar: korroziya, nanohissaciklor, hoyocan effekti, sonaye suyu, imumi piiriizlilik,
elektrogokmo, xlor ionlari, karbonat ionlaoexTHbIH
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WITH POLYSTYRENE AND POLYETHYLENE WASTE.
K.S. Shikhaliyev, G.H. 9zizova, H.I. Latifova -undergraduate student
N. I. Ahmedova -undergraduate student

Azerbaijan State University of Oil and Industry
Kerem_shixaliyev@mail.ru

Abstract: Sources of scientific literature on the subject were studied, various views on the issues of recycling
and modification of polymers were analyzed and the main direction of the work was determined.

Changes in the properties of thin layers of industrially produced 10803-20 and 16603-011 ASPE as a result of
operation in different natural climatic conditions were studied. It was found that changes in the structure and associated
physical and mechanical properties of ASPE operated at different times and conditions in natural climates occur at
different intensities: the fluidity index of the polymer alloy, the tensile tensile strength, relative elongation, etc. The prices
of indicators are deteriorating. As a result of 24.2 - 28.6% insoluble phase and oxidation in polymer samples kar 12.3 -
16.8% carbonyl, hydroxyl and other functional groups are formed.

Key words; Plymer polystyrene, polyethylene,
bitumen, modification, polymerbitum, binder,
penetration, softening temperature

Introduction: The increase in the Therefore, the recycling of polymeric
production of polymers and composite materials is of great economic importance [ 13-
materials based on them exacerbates the 17].
problem of the use of polymer post-service Recycling  of  polymer  waste
waste. The solution to this problem is to create significantly reduces the demand for primary
economically viable production with little or polymer, saving financial and labor resources.
no waste, or to develop effective modification Therefore, the reuse of polymer waste solves
methods for their reuse, taking into account the not only environmental problems, but also
structure and properties of polymer waste. socio-economic problems - the problem of

Most polymer materials retain their conservation of natural resources [18-21].
basic structure and properties over a long One of the most convenient and
period of time at the cost of decommissioning. widespread methods of obtaining polymer
It is important to use the specified properties of compositions is mechanical mixing of different
polymeric materials. These properties must be polymers. This method allows to change the
taken into account in the process of recycling properties of polymer mixtures to a wide extent
polymeric materials. and thus expand their field of application

The study of the physicochemical, Ressults and Discussions:
physico-mechanical and rheological properties The Republic of Azerbaijan produces
of existing ASPE has shown that it is low-density,  high-pressure  polyethylene
impossible to convert polyethylene waste into (ASPE) on an industrial scale. However, the
a reusable raw material without modification, demand for other thermoplastic polymers in
which is the structure of macromolecules the industry is not fully met. With this in mind,
during polymer processing and operation in it is possible to fill the shortfall in demand for
natural climates. -related to chemical changes. thermoplastics by reusing existing ASPE,
Therefore, in order to restore the properties of replacing 20-30% of the demand for
the original polymer of polyethylene waste, its polyethylene  and  obtaining  polymer
recycling should be carried out along with the compositions with higher heat, chemical
modification process. effects, bending resistance and strength than

Theory: The cost of the process of ASPE. It can be done.
disposal of polymer waste is 8 times higher Despite the fact that up to 90,000 tons
than the cost of processing industrial waste, of polymer materials are released into the
and 3 times more expensive than the environment every year in the Republic of
processing of household waste [1-12]. Azerbaijan, their recycling is still not well

The cost of polymer waste is 40-70% organized.

lower than the base price for primary
polymers, but their overall quality differs little
from the quality of primary polymer materials.
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If the polystyrene waste retains its materials, coatings, electrical and electronic
original physical and mechanical properties, it structures, toys and other products.
can be used only for special purposes. In order to obtain a polymer-bitumen
Polystyrene is widely used in various composition in the dissertation, the
fields [5-14]. Polystyrene is the main raw polystyrene waste shown in Fiq .1 was used.

material in the production of packaging
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Figure .1. PS destruction in oxygenated and non-oxygenated environments
I-oxygenated, 2-oxygen-free.
The joint use of PS and polyethylene waste is also of great environmental and economic
importance.

"Baku" brand bitumen was modified with polymer waste. The physical and mechanical
properties of the obtained polymer-bitumen binder were studied by 2 modern research methods and
the obtained results are given in Tables .1., .2., .3. and .4.
Table .1.

Physical and mechanical properties of polymer-bitumen composition obtained with "Baku" brand

petroleum bitumen modified with polystyrene waste

DUIST 52 _ 2.5 Mass part k. h.
The name of indicators 056.'2003 blturgnse y polyme;r bitumgn
Requirements | Baki « 75 composition modified
for with polystyrene waste
Depth of needle penetration into
the sample, 0.1 mm at 25°C 60 74 62
0°C- 32 25 27
Elongation, cm at 25°C 25 140 103
0°C- 11 3,5 23
Softening temperature, °C 54 42 68
, Elasticity % 25°C- 80 4 89
0°C- 70 3 70
Sand and stone adhesion .
sticks well
Kinematic viscosity at 135 ° C 455 - 1159
Dynamic viscosity at 60 ° C 270 - 931
After ASTM P 1734 testing
Volume change,
blunt. by% ] 0.3 0.21
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| Softening temperature, °C | - | 604 | 1608 |
Table .2.
Polymer-bitumen modified with polyethylene waste
physical and mechanical properties of the composition
DUIST 52 .The amount of PE in the polymer-
The name of indicators 05§.2003 bitumen composition , Mass part
Requirements 2 Mass part 4 6
for Mass.patt | Mass.part
Depth of needle penetration into the sample, 0.1
mm at25°C 40 74 43 41
at0°C 25 25 22 20
Elongation, cm at 25°C 15 20 18 16
0°C- 8 3,5 10 9
Softening temperature, 56 64 68 72
Fragile temperature, ° C -18 -22 -26 -40
Elasticity% 25°C- 80 85 95 60
0°C- 70 Check: No
Change of softening temperature after heating,
oC 5 3 2 1
Ignition temperature, © C 210 300 320 350
Kinematic viscosity at 135 ° C - 455 4768 5940
Table .3.
Physicochemical properties of polyethylene waste.
Characteristic Brands of polyethylene waste:
Ne A-1 A-2 A-3 B-1 B-2 B-3
B-4
1 | Primary raw materials Household waste, hand- | Low pressure polyethylene
kerchiefs, packing waste, production waste
products, films
2 | Density, g / sm’ 0,915 | 0915 | 0,915 | 0,945 0,945 0,945
3 | Axis index of the alloy:
At aload of 21.17 H
(2.16 kgf) 0,1-10 | 0,1-10 | 0,1-10 - - -
49.0 H (5.0 kgs) - - - 0,1-35 | 0,1-35 | 0,1-2,0

4 | Mass fraction of 030 | 030 | 030 | 030 | 030 | 030

volatile substances,%

5 | Mass fraction of ash,% 5,0 5,0 7,0 5,0 5,0 0,1

6 | Threshold in traction, 8.0 8.0 8.0 15.0 15.0 15,0
MPa

7 | Relative elongation at
break, MPa 300 300 300 250 250 250

8 | Density of compaction 400 400 250 400 400 400

kg / m3
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Table .4.
YTPE and ATPE formed on the basis of industrial waste
physical and chemical properties of wastes

Ne|  Primary raw materials Industrial wastes consisting of YTPE and ATPE mixtures
s Brands:
r B-1 B-2 B-3 Q-1 Q2 |Q
3
1 | Ilkin mohsul Primary PE's industrial waste Industrial wastes
product based on YTPE and
ATPE mixtures
2 | Density, g /sm’ 0
0,915 0,915 0,915 0,915 0,915 |9
1
5
3 | Flow rate of the alloy, g/
10 min.
Loads:
When 21.17H | 0,1-35 0,1-35 0,1-35 0,1-35 | 0,1-35 |0
When 49.0 H 0,1-35 0,1-35 0,1-35 0,1-35 | 0,1-35 |,
1
4 | Mass fraction of volatile 5
substances,% 0,30 0,30 0,30 5,0 5,0 ,
0
5 | Mass fraction of ash,% 7
5,0 5,0 5,0 7,0 7,0 ,
0
6 | Stretch point limit, MPa 8
8,0 8,0 8,0 8,0 8,0 ,
0
7 | Qirilmada mohkomlik 8
haddi, MPa 8,0 8,0 8,0 8,0 8,0 ,
0
8 | Relative elongation at 2
break,% 300 300 300 250 250 |5
0
9 | Scattering density (kg 3
formation), kg / m3 400 400 400 300 300 |0
0
CONCLUSION

1. We modified "Baku 85/25" bitumen with polyethylene, polystyrene, SBS and rubber. As a result,
we received a high-quality polymer-bitumen composition.

2. By adding bitumen polymer waste, it was possible to increase its viscosity by 2 times and its
strength by 4 times.

3. After modifying the bitumen with polymer waste, we studied the properties of the obtained
composition. The results show that the penetration of the prepared sample is 1.4 times higher than the
standard, and its elasticity is 4 times higher.
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YOL NEFT BITUMUNUN POLISTIROL VO POLIETILEN TULLANTILARI IL9
MODIFIKASIYASI.
K.S. Sixaliyev , G.H. 9zizova, H.i. Lotifova, N.I. Ohmadova
Azarbaycan Dovlat Neft vo Sanaye Universiteti. Baki. Azarbaycan
kerem_shixaliyev@mail.ru

Movzu ilo bagh elmi odsbiyyat monbolori tadqiq edilmis, polimerlorin tokrar emalr vo
modifikasiyast mosalolorino dair miixtalif baxiglar tohlil edilmis vo isin asas istigamoti miioyyon
edilmisdir.

Miixtolif tobii iqlim soraitindo istismar noticosinda sonaye tisulu ilo istehsal olunan 10803-20
vo 16603-011 ASPE-nin nazik tobagolorinin xassslorinin doyismasi tadqiq edilmisdir. Mioyyan
edilmisdir ki, tobii iqlim soraitindo miixtolif vaxtlarda vo soraitdo istismar edilon ASPE-nin
strukturunda vo bununla bagl fiziki-mexaniki xassolorinds doyisikliklor miixtalif intensivliklordo bas
verir: polimer arintinin axiciliq indeksi, dartilma dayanimi, nisbi uzanma va s. Qiymatlor gostaricilori
pislosir. Polimer niimunslorindo 24,2 - 28,6% hall olunmayan faza vo oksidlosmo naticosindo kar 12,3
- 16,8% karbonil, hidroksil vo digar funksional qruplar amals galir.

Acar_sozlar: Plimer polistirol, polietilen, bitum, modifikasiya, polimerbit, baglayici,
penetrasiya, yumsalma temperaturusses,

MOIUP®UKAINUA JOPOKHBIX HE®TAHbBIX BUTYMOB OTXOJAMUA
MNOJIMCTUPOJIA 1 TIOJIUITUJIEHA.

K.C. luxanues, I'.I'. A3uzoBa, X.!. Jlatudosa — Macrep, H.U. AxmenoBa.- Macrep
AsepoOaiigxkanckuil I'ocynapersennsniii Yausepcuter Hedpru u IIpomeinuiennoctu. baky.
A3sepOaiixan
Kerem_shixaliyev@mail.ru

belmn M3ydeHbl MCTOYHMKM HAYYHOW JIUTEPATyphl IO JTAHHOM TeMe, NMpOaHAIN3UPOBAHBI
pa3IuyYHbIe B3IJISAAbl HA BOIPOCH PELUKINHTA U MOJU(PHUKALIUH TTOJIMMEPOB U OINPEIETICHO OCHOBHOE
HampaBJieHHuEe padOThI.

N3yyeHo n3mMeHeHue CBOMCTB TOHKHX CJIO€B MPOMBINUIEHHO Bhlyckaemoro BHO 10803-20
n 16603-011 B pe3ynbTaTe 3KCIUTyaTallMd B Pa3JIMYHBIX PUPOTHO-KIMMATHYECKUX YCIOBUSIX. BbLIO
0OHapy)XeHO, YTO M3MEHEHMsI CTPYKTYpPhI M CBSI3aHHBIX C HUMH (PU3UKO-MEXaHUYECKUX CBONCTB
ASPE, skcmyatupyemMoro B pa3HO€ BpeMs U B Pa3HbIX YCIOBHUSAX €CTECTBEHHOrO KJIMMaTa,
MPOUCXOAAT C Pa3HOW HWHTEHCHBHOCTBIO: HHJIEKC TEKYyYECTH IOJMMEpPHOTO CIUIaBa, Ipeen
MIPOYHOCTU TPHU PACTSKEHUHM, OTHOCUTEIBHOE YMJIMHEHHE U T. J|. MHAMKATOpOB yXyamaroTcs. B
pe3ynbTaTe HepacTBOpuMoOi ¢a3zbl 24,2 - 28,6% u okuciaeHus B o0pas3iax nojJuMepoB oOpa3yercs
12,3 - 16,8% kapOOHUIBHBIX, THAPOKCUIIBHBIX U APYTUX (QYHKIHUOHAIBHBIX TPYIIIL.

Kniouesvte cnosa: IlonumMep. TNOTUCTHPOJ, NOJUATUIICH, OUTYM, MoauduKaus,
noJIMMepOUTYM, CBA3YIOLIEE, IEHETPAIlHs, TEMIIepaTypa pa3MsarieHus
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ABSERON YARIMADASININ X9Z9R SAHILI TORPAQLARININ
NEFTLO CIRKLONMOSININ EKOLOJi TOHLILI
R.S. Quliyeva, O.M.Salamov"
Azarbaycan Memarhq va insaat Universiteti
* Azorbaycan Milli EImlor Akademiyasi, Radiasiya Problemlori Institutu
Xiilasa. Basoriyyatin ekologiya olmadan yasayisini tasvir etmak miimkiinsiiz idi. Yazmagi, saymagi, oxumagi
bilmadan yasamagin ¢atin oldugu kimi, ekologiyanmmn asaslarmi dyronmadiyimiz zaman yasamaq da bir o gadar ¢atin olur.
Ekologiya canli organizmlarin bir-biri va ya xarici miihit amillori ilo qarsiligh alaqasini dyranan elmdir. Canli
orqanizmlorin yasayis torzi, inkisafi, ¢coxalmasinda tabiatin miihafizasini, xarici amillorin rolunu, tabii sarvatlordon
somoarali istifadoni oyradir. Son dovrlords bir sira sahalorin inkisafi naticasinds ekologiyada ciddi problemlar
yaranmuigdir. Ekoloji problemlar miixtalif ekoloji amillor naticasinda tabiatin strukturunun va funksiyasimin doyismasi
naticasindo yaranan problemlordir. Bu problemlora iqlim doayisikliyi, biomiixtalifliyin mahvi, torpaq, su ve hava

cirklonmasinin artmasi va torpaq eroziyasi daxildir.

Osas hissa. Aktual ekoloji problemlora
torpaq ¢irklonmasi daxildir. Torpaq yerin bitki
biton gqatidir. Bizim istifads etdiyimiz biitiin
orzaqlar torpaqdan alinr. Yer kiirosi ohalisinin
say1 artdig1 Uiclin insanlar daha cox orzaga
ehtiyac duyur vo daha ¢ox orzaq oldo etmok
tcin  torpagmn  mohsuldarligini  artrmaq
lazimdir. Mohsuldarligi artrmaq moqgsadilo
torpaqlara miixtolif giibrolor verilir bu iso 6z
ndvbasinds torpagin ¢irklonmosing sobab olur.

Lakin torpagi cirklondiron yegano amil
glibronin totbiqi deyil, eyni zamanda iri
zavodlarm  zororli tullantilar1  vo  neft

moadonlorinin borularindan ¢ixan sizintilar da
torpaq ¢irklonmosine daxildir.

Yeri golmiskon, Azorbaycanin torpaq
ortiiyi hagqinda molumat vermok vacibdir.
Belos ki, Azarbaycanin torpaq ortiiyii ¢ox forqli
va rongarangdir. Torpaq novlorinin forqliliyino
g0ra bura diinyanin an zongin maskonlorindon
biri hesab olunur. Azorbaycan Respublikasmin
torpaq xaritosindoki 90-a yaxim torpaq
yarimtipi  vo tipi goOstorilmisdir. Yiiksok
dagligdan Kiir-Araz ovaligina homg¢inin Xozor
donizino godor olan orazido dag-¢omon, dag-
tundra, gohvoyi-dag meso, qonur-dag meso,
dag-qara torpaglar, sar1, boz-qohvayi, boz vo
boz-qonur ¢omon torpaglari, sorakot,
soranlar vo s. torpaq novii mdovcuddur.
Azorbaycanin imumi olaraq torpaq fondunun
sahosi 8,641 min. ha-dan ¢coxdur. Bunun 4,47
mln. ha-1kond tosorriifatina yararli hesab
olunur, o ciimlodon 1,43 mln. ha-1 suvarilan
torpaqlara aiddir. Bu tirpaq ehtiyyatlarmin
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Acar sozlar: ekologiya, torpaq, ¢irklonmo, neft,
rekultivasiya, ekoloji problem, analiz, tullanti.

cirklonmo doracosini 6lgmok mogsadilo bir sira
tohlillor aparilir. Giibra vo s. maddalorin totbiqi
naticosindo yaranmis torpaq cirklonmaosi ilo
yanasi, neft borularindan ¢ixan sizintilarin da
torpaq ¢irklonmosing sobab oldugu molumdur.
Torpaq c¢irklonmosini yaradan osas soboblor
neft-qaz hasilat1 vo qazma islori zamam
torpaglarm  neft vo lay sularn ilo
cirklondirilmasidir. Uzun illor orzindo lay
sularinin idara olunmamasi sobabindon neftlo
cirklonmis stini gollorin vo  gdlmogalorin
yaranmasi, neft emali zamami omolo golon
tullantilarm  orazilordo toplanmasi torpaq
cirklonmasina sobab olmusdur [2].

Abseron yarmmadast —Xozor donizinin
gorb sahilinds, Azorbaycan dovlsti orazisindo
yarimada. Yarimadada Sumgqayit, Baki vo
Xirdalan sohorlori ilo yanasi, 32 qosobo
yerlosir. Abseron rayonunun inzibati orazisi
1407,5 m? toskil edir. Sokildo Abseron inzibati
orazisino daxil olan rayonlar1 tosvir
olunmusdur. Gortindiiyii kimi, homin inzibati
oraziyo respublika tabeliyindo olan Bakai,
Sumgqayit soharlori, Abseron vo Xizi inzibati
rayonlar1 daxildir. Abseron rayonu 6lkonin
sorqindoki, Xozor donizinin sahillorinds olan,
cox olverisli ICM-do moskunlasib. Sohor
ohalisinin xiisusi ¢okisino goras, sohor yasayis
montagolorinin sayia, orazinin
monimsanilmasing, ohalinin sixligina,
infrastruktur saholorinin inkisaf soviyyasino vo
s. digor sosial-igtisadi vo  demoqrafik
gostoriciloro goro Abseron basqa iqtisadi
rayonlardan irslido galir [6].
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Abseron iqtisadi rayonuna daxil olan rayonlar

Abseron yarimadas1 Azorbaycanin osas
sonaye rayonu olaraq burada neft-qaz ¢ixarma
vo emal1 sonaye komplekslorini ¢oxluq toskil
edir. Yarimadanin ekologiyasimin
cirklonmosindo bu miiassisolorin rolu ¢ox
boytikdiir. Yarmmadanm Xozor donizi sahilindo
neft yataglarinin axtarisi, onun hasilati vo noqli
zamani ekoloji problemlor yaranir. Bu ekoloji
problemlors torpaq cirklonmosi do daxildir.
Zoif vo orta dorocodo ¢irklonmis torpaq
saholori neft modonlorinin biitiin arazilorinds
hasilat quyularindan 20-25 m arali vo istismar1
dayandirilmis quyulararasi, neftlo ¢irklonmis
vo batagliga ¢evrilon saholori ohato edir. Eyni
zamanda da, sothi ¢irklonmoyo neft yigim
xotlorindo bas veron gozalara goro ¢irklonmis
saholar, borularin birlogsmalorindon,
siyirtmolorindon neftin axmast ilo lokal
cirklonmis sahoalor do daxildir. Cox ¢irklonmis
torpaq saholorino bilavasito quyuotrafi sahalori
(15-20 m-o godor) daxil etmok olar. Neftin
cixarilmast vo emali ilo olagodar tikilmis
sonaye muassisolorinin tullantilari, sohor vo
gosoboalorin - moisot tullantilar1  vo  tikinti
materiallart madon saholorine nozaratsiz olaraq
atilaraq torpaqlari ¢irklondirir. Torpagin neftlo
cirklonmo doracasinin 6l¢iilmasi magsadilo bir
sira  analizlor aparilir.  Bu  analizloro
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xromatoqrafiya, masspektrometriya,
infraqirmizi  spektrometr, lyuminessent
analizlor aiddir. Torpagin torkibindoki neftin
miqdarini toyini sade bir tisulla aparilir. Neft
torpaqdan miinasib holledicilorlo ekstraksiya
olunur vo bu ekstrakt infraqirmizi,
ultrabonovsoyi, fluoressentli spektrometrlo,
xromatoqrafiya yolu ilo 6l¢tliir. Lakin bu ciir
¢ixarma tam olmur, bunun {i¢iin ¢ixarmaya aid
olan tsullar cirklonmonin doqiq
qiymotlondirilmosino imkan yaratmir. Ilkin
morholoda cirklonmonin doracasini
miloyyanlosdirmok ¢otin  olmur. Uzun
miiddotli ¢irklonmolorin miioyyon edilmosi
daha mirokkobdir, ¢ilinki neftin  osas
karbohidrogen  fraksiyalar1  itir,  buna
baxmayaraq, onun miqdar1 torpaqda yiiksok
olaraq qalr. Bu da ondan iroli golir ki,
oksidlosma, fotooksidlosmo vo s. kimi tobii
amillorin tesiri naticesinds neft maddslorinin
bozi qismi iizvi holledicilorlo birlosorak,
cixarilmayan formalara doniir. Homin ciir
yiiksok molekullu komplekslorin todqiqi tigiin
piroliz vo karbonun izotip analizi kimi yiiksok
hassasliqli molekulyar analizo
uygunlasdirilmis tisullardan istifado etmok
ticlin prioritetli ola bilor.



Hal-hazirdaki diinya 6lkslorinde neftlo
cirklonon torpaqlarin rekultivasiya
texnologiyasinin  uygun standart modeli
movcud deyil. Buna sobob olaraq, ilk névbado,
qaz vo neft ¢ixarilan rayonlarmn forqli fiziki-
cografi zonalarda moskunlagmasidir. Konkret
olarag metodun seg¢ilmosi ¢irklonmonin
soviyyeasindon, ¢irklonmo miiddstindon, neftin
torkibindon, su-fiziki  xassolorindon  vo
torpagm fiziki-kimyavi, iqlim vo landsaft
soraitindon asilidir. Cirklonmo faizi 5-10% -
don artiq oldugu zaman saholordoki osash
rekultivasiya todbirlori hoyata kegirilmoadon
ovval, qalig neft mohsullarinin orazidon
cixartlmast ilo bagli olan islor hoyata
kecirilmolidir. Tocriibo onu gostorir ki, bu
yolla ¢irklonmo faizi 10-20% olan torpaglarin

EKOENERGETIKA 2/2021

hor bir hektarindan 1-2 ton neft ayirmaq
miimkiin hesab olunur [5]. Cirklonms faizi 10-
20% arasinda olan sahodo kanallar ¢okilir,
kanallar aras1 saholordo saquli vurulan
borulardan torpaga yiiksok yuyucu xassosino
malik olan maddolor totbiq olunur. Bu
maddolor  torpaq  hissociklorini  neftdon
yuyaraq, torpaq qatindan g¢ixaridmis tullanti
kanallara axir, xiisusi tutumlara yigilir,
homginin oradan emal olunaraq montagolors
gondorilir. Bu yolla, qaliq neft miqdari
orazidon cixarildigi zaman, sahada
rekultivasiya todbiri formalar1 planlasdirilir.
Neft homginin neft mohsullar1 ilo ¢irklonon
torpaglarin  borpasina goro miiasir dovrdo
mexaniki, kimyoavi, bioloji, biotexnoloji vo
termik tsullar totbiq olunur.

Natica

Abseron yarimadasinin Xozor sahili torpaqlarinin neftlo ¢irklonmasinin ekoloji tshlilindon
asagidaki naticalora golo bilrik:

1. Abseron yarimadasi arazisinds torpaqlarin ¢irklonmo sobobi vo doracasi toyin olunmusdur;

2. Azorbaycanin zongin torpaq névlori haqqinda moalumat verilmisdir;

3. Neftlo ¢irklonmis orazilorin ¢irklilik doracasinin tayini metodlar1 gostorilmisdir;

4. Cirklonmo doracasindon asili olaraq torpaqlarin barpast metodlar1 6yronilmisdir.
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THE CASPIAN COAST LAND OF THE ASHBERON PENINSULA
ECOLOGICAL ANALYSIS OF OIL POLLUTION
R.S. Quliyeva, O.M. Salamoyv *
Azerbaijan Architecture and Construction University
* Azerbaijan National Academy of Sciences, Institute of Radiation Problems
Summary. It was impossible to describe the life of mankind without ecology. Just as it is
difficult to live without knowing how to write, count, and read, it is just as difficult to live when we
do not know the basics of ecology. Ecology is the study of the interaction of living organisms with
one another or with environmental factors. Teaches the lifestyle, development, reproduction of living
organisms, the protection of nature, the role of external factors, the efficient use of natural resources.
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Recently, as a result of the development of a number of areas, serious environmental problems have
arisen. Environmental problems are problems caused by changes in the structure and function of
nature as a result of various environmental factors. These problems include climate change,
biodiversity loss, increased soil, water and air pollution, and soil erosion.

Keywords: ecology, soil, pollution, oil, reclamation, environmental problem, analysis, waste.

KACIIMMACKOE MOBEPEXBE AIIBEPOHCKOT' O IMTOJIYOCTPOBA
IKOJIOTMUYECKU AHAJIN3 3ATPSI3SHEHUSA HE®TH
P.C. I'yaueBa, O.M. CanamoB *
A3zepoOaiigkanckuii ApXxuTeKTYpHO-CTpOHuTeIbHbINH YHUBEPCUTET

* HaumonanbHast Akagemust Hayk Asepoaiizkana, Unctutyr Pagnannonnsix Ilpodiem

Pe3tome. HeBo3MOXKHO omnucaTh *KH3Hb 4yesoBedyecTBa 0e3 s3kojoruu. Kak TpyqHO JKUTh, HE
yMes MucaTh, CYATaTh U YATATh, TAK K€ TPYIAHO >KUTh, HE 3HAS OCHOB HKOJIOTHH. DKOJIOTHUS - 3TO
M3yUeHHE B3aUMOJICHCTBHUS JKUBBIX OPTaHU3MOB APYT C JAPYroM WK ¢ (aKTOpaMu OKPYKaroLIeH
cpenpl. OH yuuT 00pa3y KH3HH, Pa3BUTHIO, BOCIPOM3BOJICTBY JKHMBBIX OpPraHU3MOB, OXpaHe
IPUPOJIBI, POJM BHEIIHMX (DaKTOPOB, PAalMOHAIBHOMY HCIOJB30BAHHUIO MPUPOIHBIX pecypcoB. B
MocJieIHee BpeMs B pe3yJIbTaTe OCBOCHHUS Psijia HAIPABJICHUH BO3SHUKIIN CEPhE3HBIC IKOJIOTHUECKUE
npoOIeMbl. DKOJOTHYECKHE MPOOJIeMBl - 3TO TPOOIEMbI, KOTOpble BO3HUKAIOT B pe3yJbTaTe
U3MCHEHUI B CTPYKType M (QYHKIHMSIX MPHPOIBI IMOJ BO3ACHCTBHEM pa3IUYHBIX (HAKTOPOB
OKpYXarolen cpeapl. T MpoOJieMbl BKIIOYAIOT U3MEHEHHE KIIMMaTa, oTepro OuopazHooOpasusi,
YCUJICHHE 3arPsI3HEHUS TI0YBbI, BOABI M BO3AYyXa M SPO3HIO MMOYBHL

Knrwuegvile cnoea: >Konorus, o4Ba, 3arps3HEHUE, HEPTh, PEKYIbTHBAIHS, YKOJIOTHUECKAs
npobJemMa, aHaIu3, OTXO/IbI.
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UOT 66.011.
ASAGI ALKAN/ALKEN QAZ QARISIQLARININ ADSORBSIYA USULU ILO
AYRILMASI VO PARAMETRLORININ OPTIMALLASDIRILMASI
Faxraddin Vali oglu Yusubov
Azarbaycan Texniki Universiteti
E-mail: yusfax@mail.ru

Annotasiya. Hal-hazirda asag alkan/alken qaz qarisiglarinin ayrilmast ¢ox enerji vo xarc talob edon
proses vasitasilo hayata keciriliv. Alternativ olaraq bu qaz qarisiglarmin  ayrilmas: mikromasamoli
adsorbentlords adsorbsiya tisulu ilo aparilir. Bu zaman qazayirici aparatlarda adsorbentin tatbiqi, qazin naqli,
qaz aximinda va adsorbentin masamoalorinds hanst hadisa bas vermasi va dasinma prosesinin neca getmasi
haqqinda biliklora malik olunmalidir.

Elmi-tadqgiqat isimizda asagi alkan ve alken qaz qarisiglarvmin metaliizvi koordinat polumeri
adsorbentinds  diffuziyanin samorali vo kiitlo miibadilosi amsallarinin va zaman sabitlorinin optimal
qiymatlorinin hesablanmasinin naticalori tagdim olunur.

Acar sozlor: Qaz qarisigl, alken/alkan, adsorbsiya,

optimallasdirma

Neft-kimya sonayesinin mohsullar1 bir sonayesindo bu ayirma prosesin ¢ox enerji
neco név kimyovi maddolorin islonilmosi tolob edon proses olduguna dolalot edir.
osasinda qurulur: C>-C4 alkan vo alkenlori, Ce- Adsorbsiya tisulu ilo qaz qarisiglarmdan
Cs aromatik karbohidrogenlori vo sintez komponentlorin ~ ayrilmas1  6zliilitylindo,
gazlari. Vacib alkenler: ethen, propen vo miixtolif molekullarm  6lgmolorini  (Sterik
butendir. Bunlar masalon sintetik maddalorin eftekti), diffuziya (Kinetik effekti) vo yaxud bu
vo yanacaq komponentlorinin alinmasi tiglin effektlorin  kombinasiyasmin dyronilmosini
olverisli maddolordir.  Asagi alkenlor bu tolob edir. Praktikada oksor hallarda miixtalif
istigamotdo  ethan, propan vo  neftin komponentlorin qarisiqda adsorbsiya
buxarlarindan almir. Eyni zamanda xammal milvazinotlorinin miioyyon olunmasi zorurati
axininda homiso garisiqlarin torkibinds alken yaranir. Elmi-todqiqat isimizdo etan-eten,
vo alken olurlar [1]. propan-propen \6) n-butan-1-buten

Indiki zamanda xammal axmindan bu qarisiglarmin metaliizvi koordinat polumeri
mohsullar1 yiliksok temperaturlu rektifikasiya adsorbentindo miixtslif qaz axmi siiratlorinds
tsulu ilo aymirlar. Alkanlarin vo alkenlorin vo temperaturlarinda diffuziyanin effektiv
gaynama temperaturlarmin uygun olmasi omsalmm vo kiitlo miibadilosi omsalinin
osasmda (ethan:-88,6°C; propan: -42,1°C; n- optimal giymatlorinin toyin edilmosino haosr
butin:-0,5°C),  alkenlor  (ethen:-104,0°C; edilmisdir.
propen:-47,7°C;  1-buten:-6,3°C), noticoda Taocriibi qurgunun sxematik tosviri Sokil
bosqgablarin saymin aparatda artmasi, asagi 1-do gostorilmisdir.

temperatur vo yliksok tozyiqin olmasi kimya
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Sokil 1. Tacriibi qurgunun sxematik tosviri

Cu3(BTC)2-in (BTC=1,3,5 —
Benzoltricarbontursu) nosr edilmis [2,3] elmi
isindo oks axinli atmosfer tozyiqinds sintez
olunmasi sorh edilmisdir.

Adsorbsiya izotermlori vo ¢ixis oyrilori:
tomiz komponentlorin metaliizvi koordinat
polumeri adsorbentinds adsorbsiya izotermlori
adsorbsiya qurgusunda 1-100 mbar tozyiqdo, -
20°C-don +60°C-dok temperaturda
Ol¢iilmiisdiir. Hor bir tocriiba variantlarindan
gabaq niimuno 15 saat orzindo vakuum altinda
(p<10*mbar tozyiqde) 100°C temperaturda
aktivlosdirilmisdir. Adsorbsiya izotermlorinin
miioyyon edilmosi, temperaturu tonzim edilon
Olgi ¢onindo aparilir. Uygun gaz miioyyon
edilmis dozada Ol¢ii ¢onino verilir. Tozyiqin
doyismoasing, yoni azalmasina nozarst miitloq
tozyiq sensoru (Ceravac CTR 90, Oerlikon
Leybold) vasitasilo nazarat edilir. Adsorbsiya
miivazinoti qorarlagdigdan sonra miivazinot
tozyiqi 6l¢li coninds miioyyon edilir. Tozyiqin
addimsgokilli artmasi ilo bir 6l¢ti noqtesi, yoni
adsorbsiya noqtosi askar edilir.

Cixis  oyrilorinin  6lgiilmosi  normal
atmosfer tozyiqindo axin aparatinda hoyata
kecirilir. Toz sokillindo metaliizvi koordinat
polumeri baglayicisiz kiplosdirilir. Alinmis
kiplosdirilmis kiitlo xirdalasdirilir vo filtrlonir.
Alinmis fraksiyanm donasinin 6l¢tisii 250+350
um olur. Ayrilan qaz garisig1 miixtolif alkan vo
alkenlordon ibarat olur. Bu komponentlorlor
qarisdirict kamerada qarisdirilir. Qarisiq azot
dasiyicic1 qazi vasitasilo  torponmoz  layh
adsorbera verilir. Adsorber
termostatlasdirilmisdir. Adsorberdon ¢ixan qaz
qarisigr  «Onlayn» rejimindo isloyon gaz
xromatoqrafinda alovlu ionizator detektoru
vasitasilo analiz edilir.

Tahlil vo natica:

Metaliizvi koordinat polumeri
adsorbentindo  etan vo  etenin  fordi
adsorbsiyasinin naticolori mixtolif

temperaturlarda 6yronilmisdir. Miiva-zinatlilik
halinda hor bir temperaturda eten, etana
nozaron daha artiv adsorbsiya olunur vo
qanuna uygun olaraq temperaturun azalmasi
ilo adsorbent torofindon udulan maddonin
miqdar1 nozors ¢arpacaq doracodo artir.

Propan-propen, n-butan-1-buten
komponentlorinin adsorbsiyasinin
qanunauygunluglar1 eyni xarakters malikdir.
Lakin onlarin yalniz odadi qiymatlori bir qodor
forqlonirlor. Bu gqanunauygunluqlar analoji
oldugundan sokildo tosvir edilmomisdir.
Ovvalco  hor iki komponent tamamilo
adsorbsiya olunurlar. Toqriban 10 daqigaden
sonra ¢ixisda etan goriinmoyo baslaywr. 30
dogigodon sonra iso tozyiq ¢ixis tozyiqind
borabar olur. Cixisda etenin izlori togriban 50
dogigodon sonra goriinmoyo baslaywr, 110
dogigodon sonra iso tozyiq ¢ixis parsial
tozyiqine barabar olur. Bu halda da propan-
propen, n-butan-1-buten adsorbsiyasmin ¢ixis
oyrilori sokildo tosvir edilmomislor. Yoni hor
iki qaz qarisiqlarin adsorbsiyasinin ¢ixis
oyrilorinin xarakteri etan-eten qaz qarisigmin
adsorbsiyasinin ¢ix1s ayrisino analojidir. Lakin
odadi giymatlori miioyyon qodor forqlonirlor.
Aparilmis  tocriibolorin  noticolorindon  vo
qurulmus riyazi modeldon istifado edorok
nozordon kecirilon qaz qarisiglarmin diffuziya
omsallar1 D., zaman sabitlori Z; va Kkiitlo
miibadilo omsallar1 B toyin edilmisdir.
Diffuziya vo kiitlo miibadilosi omsallar1 daxil
edilon adsorbsiya prosesinin riyazi modeli
miixtolif  qaz qarisiqlari (etan/eten,
propan/propen vo n-butan/-1-buten) {iciin ifado
olunmusdur. Bu prosesin riyazi modeli (1) —
(4) tonliklorindon ibarotdir [4-6].

Sistemdo adsorbsiya olunan maddonin balans tonliyi:

6a, ,0C, _aC,,
ot oX oOr
Kinetik ganunauygunluglar:
oa,
i—p5.lC =
az_ ﬁl [ 1

[zotermin - Lenqmyur tonliyi:
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a, K, -C
d;, = g 3)
1+3(K,-C)
i=1
Baslangic sortlori:
x=0, 7>0, oc| c(0,7)=C,

ox|,
c(x,0)=0

=0

7=0,

a(x,O) =0 4)

Tacriibalorin naticalarinin, (1) — (4) tonliklarinin hallinin naticasinds (5) tonliyinden:

1

c(r,x)=—F=

Jr

Rl

2
X

)

B kiitlo miibadilosi omsalinin (5) tarazliq , D. diffuziyanin effektiv omsalini isa (6) tonliyindon

miiayyan edilir[4]:

Sorti isaralor:

a  [mol-kq™] adsorbatin qatilig

C [mol-kq'] adsorbtivin gatilig1

K [bar!] Lengmyur sabiti

D. [m?-s] diffuziyanm effektiv omsali

B [m-s'] kiitlo miibadilosi omsal

R [m] adsorbent donasinin 6l¢iisii

Bi [-] Bio meyar1

T [s] zaman

Z: [-] zaman sabiti Z;=D.t/R>

V  [ml-dog™!] axinin xotti siirati

x [m] adsorbent laymin hiindiirliyii
Adsorbent  kimi  metaliizvi  koordinat
polimerindon istifado olunmusdur (Aximlarin
hocmi  siirotlori:  ethan=2 cm® -doq’,
azot=36cm’- doq™!). Etan iigiin D. diffuziyanin
effektiv.  omsalinin [ kiitlo miibadilosi
omsalindan asililig1 20°C-do tosvir edilmisdir.
Diffuziya omsali ilo kiitlo miibadilosi
omsalindan asililigi  xottidir. Miioyyon
edilmisdir ki, hor iki  temperaturda
ganunauygunluqlar eynidirlor. Yalniz
diffuziya omsallarinin  ododi  qiymaotlori
doyigirlor.  Almmis ododi qiymotlor vo
ganunauygunluqlar klassik kiitlo miibadilosi
ganuna tam uygun golir.

Kiitlo miibadilosi, diffuzianin effektiv
omsallarmin vo zaman sabitlorinin alinmis

(6)

odadi qiymatlorinin tohlili gostorir ki, hor iki
omsallarin vo zaman sabitlorinin prosesin
mixtolif  axin  siirotlorindo nozordon
kecirdiyimiz adsorbsiya prosesino  tosiri
kifayot qodor vardir. Buradan bels natico
cixarilir ki, axinin xotti siirotinin adsorbsiya
prosesing  tosiri  boyiikdiir.  Qazayirici
adsorberlori layihalondirdikda miitloq
yuxarida geyd etdiyimiz noticolor nozoro
almmalidir. Cadvallords vo qrafiklords alinmis
naticolor yalniz etan {ictin verilmisdir. Digor
yuxarida nozordon kecirilon qaz qarisiqlari
tictin do alinmis naticalor analoji olduglarindan
burada gostorilmomislor. Yalniz diffuziya vo
kiitls miibadilasi amsallarmin adadi qiymatlori
forglonirlor. Almmis qanunauygunluqlarin
xarakteri tamamilo eynidirlor.

Hesablama apararkon osas kimi tocriibi
adsorbsiya 6l¢molorindon istifado edilmisdir.

Qurulmus riyazi model osasinda
diffuziyanin effektiv omsali, zaman sabitlori vo
kiitlo miibadilosi omsallar1 hesablanmisdir.
Hesablamalar hom alkanlar vo hom do alkenlor
tictin aparilmisdir. ©ldo olunmus biitiin dolillor
gostorir ki, kiitlo miibadilosi vo diffuziyanin
effektiv omsallarinin adodi qiymotlori xammal
axinin xotti stirotlori artiqca artirlar.
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PA3IEJIEHUE I'A30BbIX CMECEM C HU3KUM COJIEP’KAHUEM AJIKAHOM /
AJIKEHOM METOAOM AJICOPBIIMU U OIITUMU3ALIUSI TAPAMETPOB
®axpanaun Bean oray FOcy6os
AzepoOaiinxanckuii Texuuyeckuii Y HUBepcuTer

Annoranmsi. B Hacrosimee BpeMsi pa3efieHHE Ta30BBIX CMECEl C HHU3KUM COJIEpKaHUEM
aJIKAHOB M AJIKEHOB OCYILIECTBIIICTCSI OYEHb JHEPrOEMKHM M JOPOTOCTOSIIMM TIporeccoM. B
Ka4yeCcTBE aJbTEPHATHBBI OSTH Ta30BbIE CMECH pa3AeisioT aAcopOIHMeld Ha MHKPOIOPHCTHIX
ancopbenTtax. B sroMm ciiyqae HeoOX0oAMMO 3HATH O MPUMEHEHUH aJCcoOpOeHTa B razupukaTopax,
TPAHCHOPTHPOBKE Ta3a, O TOM, YTO NMPOUCXOIUT B TIOTOKE Ta3a M Mopax ajcopOeHTa, U O TOM, KaK
MIPOXOUT TPOIIECC TPAHCTIOPTHPOBKH.

B Hamreil uccrnenoBaTenbCckoi paboTe MpeAcTaBlIeHbl pe3yabTaThl pacueTa 3(Q(GEeKTUBHBIX U
MaccoOOMEHHBIX KOAPPUIMEHTOB TUP(PY3UN U ONTHUMAJIbHBIX 3HAYEHUI MOCTOSHHBIX BPEMEHHU B
aicOpOCHTE METaJUI0-OPTraHMYECKOTO KOOPAMHATHOTO IMOJyMepa HU3KOATKAHOBBIX M AJKEHOBBIX
ra30BbIX CMECEH.

Knrouegvie crnosa: ra3oBas cMecCh, alIKeH / ajKaH, aJCOPOIHS, ONTTUMH3AIIHS

SEPARATION OF GAS MIXTURES WITH LOW ALKANE / ALKENE CONTENT IN BY
THE ADSORPTION METHOD AND OPTIMIZATION OF PARAMETERS
Fakhraddin Veli oglu Yusubov
Azerbaijan Technical University

Abstract. Currently, the separation of gas mixtures with a low content of alkanes and alkenes
is carried out in a very energy-intensive and expensive process. Alternatively, these gas mixtures are
separated by adsorption on microporous adsorbents. In this case, you need to know about the use of
the adsorbent in gasifiers, gas transportation, what happens in the gas flow and the pores of the
adsorbent, and how the transportation process is going. In our research work, the results of calculating
the effective and mass transfer coefficients of diffusion and the optimal values of the time constants
in the adsorbent of a metal-organic coordinate half-measure of low-alkane and alkene gas mixtures
are presented.

Key words: gas mixture, alkene / alkane, adsorption, optimization
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DEVELOPMENT OF A KINETIC MODEL OF THE ALKYLATION OF ISBUTANE BY
OLEFINS
C.Sh.Heydarov, R.K. Babayev
Azerbaijan State Oil and Industry University
e-mail: Camalhaydarov00@gmail.com

Annotation: The process of alkylation of isoparaffins with olefins is intended for obtaining high-octane additives
to gasoline. Gasolines - alkylates, consisting of branched paraffinic hydrocarbons, mainly from isooctanes, meet the most
stringent modern requirements for new generation gasolines. They have a high octane number (96 according to the
research method), do not contain benzene, are non-toxic, have a low saturated vapor pressure, therefore, they evaporate
little during storage and transportation, and practically do not contain sulfur. The development of a mathematical model
of the alkylation process is an urgent task for the purpose of optimal process control.

Introduction. The possibility of
catalytic alkylation of isoalkanes with alkenes
was first established by the Russian scientist
V.P. Ipatiev in 1932. Anhydrous aluminum
chloride promoted with hydrogen chloride was
used as a catalyst. In 1938, reports by Birch et
al. Appeared, in which the high efficiency of
using concentrated sulfuric acid as a catalyst
for the alkylation of isobutane with C3-C4
olefins was shown. Almost simultaneously
with this, the ability to carry out alkylation was
found in liquid hydrogen fluoride. From that
time to the present day, the alkylation process
has attracted the close attention of many
researchers, prompted by both enormous
practical interest and the fundamental nature of
this one of the most complex chemical
processes. The alkylated product alkylate is a
high-octane (research octane number is usually
at least 90-94), low-sulfur, free of aromatic
hydrocarbons and alkenes, a component for the
production of high-quality gasolines. Recent
changes in world specifications for motor fuels
are increasing the importance of alkylate as a
component of compounded gasolines.

The need to reduce the content of total
aromatics, benzene, alkenes, sulfur, saturated
vapor pressure, as well as limiting the end
boiling point requires a significant increase in
production volumes and the quality of alkylate.
The improvement of alkylation technologies is
also becoming more and more urgent in
connection with the expected rejection of the
use of methyl tert-butyl ether as an octane
boosting additive. In this case, alkylate
becomes the best solution for improving the
quality of gasoline without the use of oxygen-
containing compounds. Modern industrial
alkylation does not fundamentally differ from
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Keywords: alkylation, reactor, model, kinetics,
hydrocarbons, isobutane, olefins

the processes developed in the early 1940s and
based on the use of liquid sulfuric and
hydrofluoric acids. The main disadvantages of
these catalysts are:

1) high specific consumption;

2) toxicity;

3) corrosiveness;

4) the need to separate the catalyst-
product mixture with the subsequent disposal
of the spent acids;

5) olefinic hydrocarbons dissolve well
and quickly in the acid phase, which
contributes to the occurrence of side reactions;

6) poor solubility of paraffins in acids
requires a high degree of dispersion of the
reaction mass in order to create the largest
possible interface between acid and
hydrocarbon. Despite  the  constant
improvement of the processes of liquid acid
alkylation, the industrial enterprises using
them struggle with great difficulty to maintain
the efficiency and safety of the existing plants.
The kinetic model of the alkylation of
isobutane with olefins is a mathematical
description of the conversion of hydrocarbons
in the alkylation process depending on the
contact time.

The main purpose of the study of kinetics is the
selection of the form of kinetic equations and
the determination of kinetic constants. The
processing of experimental data to find the
kinetic equations involves:

a) finding a possible mechanism for the
process;

b) drawing up equations of speed
corresponding to this mechanism; c¢)
estimation of kinetic parameters;

d) the choice of equations that give the values
that are closest to the experimental data.



Since the reactions of the process of alkylation
of isobutane with olefins on zeolite-containing
catalysts are multicomponent, the form of the
kinetic function can be very cumbersome, and
the determination of the kinetic constants
becomes difficult or impractical.

One way to find the kinetic rate constants of a
reaction is to assume a linear relationship
between the rate of reaction and kinetic
constants. In this case, the values of the
constants are found by the least squares
method. If any constant turns out to be
negative, then it is necessary to revise the
reaction mechan

2. Method

The task of finding effective kinetic

parameters for all types of alkylation reactions
is quite complex and time-consuming. This is
due to the impossibility of conducting
appropriate experiments at the pilot plant,
sampling to identify the components of the
process, as well as the lack of information on
the concentrations of intermediates.
This task is a multidimensional search for the
optimum and requires a significant amount of
experimental data for various modes of
operation of the pilot plant, as well as clear
boundaries of the search area for each
parameter.

When  solving  inverse  kinetic
problems, it is impossible to find velocity
constants, because the number of unknown
parameters of the model significantly exceeds

Reagents:
d Cisobutane
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experimental data. Due to the complexity of
finding the reaction rate constants, the task was
simplified by  generalizing  alkylation
reactions.

Based on the analysis of experimental
data, as well as on the results of
thermodynamic and kinetic calculations, a
kinetic model of the process of alkylation of
isobutane with olefins was developed.

Based on the analysis of experimental
data, as well as the results of thermodynamic
and kinetic calculations, a kinetic model of the
process of alkylation of isobutane with olefins
was developed.

The above formalized scheme takes
into account the chemical transformations of
raw hydrocarbons with the formation of such
individual components as trimethylpentanes,
dimethylhexanes and dimethylbutanes. At the
same time, hydrocarbons, whose content in the
product mixture of the alkylation reactor is
small and the contribution to the octane
number of alkylate is insignificant, were
grouped.

Based on the developed formalized
transformation scheme, a kinetic model was
compiled.

The developed kinetic model of the
process includes equations of component-by-
component material balance. The equations of
the kinetic model according to the formalized
scheme of transformations of substances have
the form:

dt = 'kl X Cbutylene - kz X Cisobutane X Cbutylene—l - k3 X Cisobutane X Cbutylene—l - k4 X

Cisobutane X Cbutylene -2 - kS X Cisobutane X Cbutylene—z - k6 X Cisobutane X Cbutylene—z - k7 X

Cisobutane X Cbutylene -2 - k8 X Cisobutane X Cbutylene - k9 X Cisobutane X Cbutylene - k10

X Cisobutane X Cbutylene - k11 X Cisobutane X Cbutylene—l - k12 X Cisobutane X Cbutylene—l - k13

X Cisobutane X Cbutylene—l - k14 X Cisobutane X Cbutylene—z - k15 X Cisobutane X Cbutylene—z - k16 X

Cisobutane X Cbutylene—z - k17 X Cisobutane X Cpropylene - k18 X Cisobutane X Cpropylene - k19 X

Cisobutane X Cpropylene - k20 X Cisobutane X Cisobutylene - k21 X Cisobutane X Cbutylene—l - k22 X

Cisobutane X Cbutylene -2 - k23 X Cisobutane X Cpropylene - k25 X Cisobutane X Cbutylene—l - k26 X

Cisobutane X Cbutylene—l

d Cbutylene—l _

dT - - kl X Cisobutane X Cbutylene—l - kZ X Cisobutane X Cbutylene—l - k3 X Cisobutane X

Cbutylene—l - k11 X Cisobutane X Cbutylene—l - k12 X Cisobutane X Cbutylene—l - k13 X Cisobutane X

Cbutylene—l - k21 X Cisobutane X Cbutylene—l - k25 X Cisobutane X Cbutylene—l - k26 X Cisobutane X

Cbutylene -1
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d Cbutylene—z —
dt
Cbutylene—z - k7 X Cisobutane X Cbutylene—z - k14 X Cisobutane X Cbutylene—z - k15 X Cisobutane X

- k4 X Cisobutane X Cbutylene—z - k5 X Cisobutane X Cbutylene—z - k6 X Cisobutane X

Cbutylene—z - k16 X Cisobutane X Cbutylene—z -2x k22 X Cisobutane X Cbutylene—z - k23 X Cisobutane

X Cpropylene

dac
propylene __
- - k17 X Cisobutane X Cpropylene - k18 X Cisobutane X Cpropylene - k19 X Cisobutane X

dt
Cpropylene
Target products:
d Cyp4 —TMP _
dz - kl X Cisobutane X Cbutylene—l + k4 X Cisobutane X Cbutylene—z + k5 X Cisobutane X

Cbutylene—z - k8 X Cisobutane X Cisobutylene
d Cy33 —TMP

dt

Cisobutylene
d Cy34 —TMP

at

Cisobutylene
d Cy33 —TMP
dt k7 X Cisobutane X Cbutylene—z

Collateral products:
d Cy5 —DMH

dt

= k2 X Cisobutane X Cbutylene—l + k5 X Cisobutane X Cbutylene—z + k9 X Cisobutane X

- k3 X Cisobutane X Cbutylene—l + k6 X Cisobutane X Cbutylene—z + k10 X Cisobutane X

= k13 X Cisobutane X Cbutylene—l + k16 X Cisobutane X Cbutylene—z

d Cisopentane _
- k21 X Cisobutane X Cbutylene—l + k22 X Cisobutane X Cbutylene—z

dt
d Cp3 —-DMH
dt
acr-9
dr - k17 X Cisobutane X Cpropylene + k26 X Cisobutane X Cbutylene—l

= k11 X Cisobutane X Cbutylene—l + k14 X Cisobutane X Cbutylene—z

w - k12 X Cisobutane X Cbutylene—l + k15 X Cisobutane X Cbutylene—z
% = k24 X Cisobutylene X Cisoheksane

% = k21 X Cisobutane X Cbutylene—l + k22 X Cisobutane X Cbutylene—z
dcwo;# = k23 X Cisobutane X Cpropylene + k24 X Cisobutylene X Cisoheksane
w = k17 X Cisobutane X Cpropylene

dcz,z# = k18 X Cisobutane X Cpropylene

d Cy4 ~DMH

dt = k19 X Cisobutane X Cpropylene
d Cz233 —TMB _
- k20 X Cisobutane X Cisobutylene

dt
¥ C‘; TMN - k23 X Cisobutane X Cpropylene
d C; —MH
T = k25 X Cisobutane X Cbutylene—l + k26 X Cisobutane X Cbutylene—l
3. Results : The determination of the kinetic inverse kinetic problem based on this system
parameters of reactions involves finding the of differential equations turned out to be a
constants of the reaction rates during the difficult task due to the large number of
solution of the inverse kinetic problem by unknowns (reaction rate constants), and
minimizing the discrepancy between the therefore the system was simplified, and 12
calculated and experimental values of the generalized chemical reactions were taken as
concentrations of groups of hydrocarbons a basis, which are given below.

included in the product mixture. Solving the
36



The initial data for solving the inverse kinetic
problem are also the technological mode of
operation of the pilot plant and the
composition of the products of the alkylation
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The found values of the kinetic parameters are
presented in the table 1

With initial conditions at t=0 C;(0)= C; o,
where i- corresponding hydrocarbon

process

Table 1
Kinetic paramerters of the main reactions of the alkylation process.
Chemical reaction E, reaction | Preexponenti

Ne Kj/ole al factor in

the Arrenius

equation ¢!
1 Isobutane + Butylene-1 — 2,2,4- trimetilepentane 67,03 2.09 x 1012
2 | Isobutane + Butylene-1 — 2,3,3- trimetilepentane 64,50 1,25 x 102
3 Isobutane + Butylene-1 — 2,3,4- trimetilepentane 63,28 1,38 x 102
4 | Isobutane + Butylene-2 — 2,2 4- trimetilepentane 63,92 2,09 x 1012
5 | Isobutane + Butylene-2 — 2,3,3- trimetilepentane 61,39 1,25 x 102
6 Isobutane + Butylene-1 — 2,3,4- trimetilepentane 60,17 1,38 x 1012
7 | Isobutane + Butylene-2 — 2,2,3- trimetilepentane 62,78 4,56 x 10*
8 | Isobutane + IsoButylene-1 — 2,2.4- trimetilepentane 63,38 1,10 x 102
9 Isobutane + Butylene-1 — 2,3- dimetileheksane 66,17 7,74 x 1011
10 | Isobutane + Butylene-1 — 2,4- dimetileheksane 67,35 8,04 x1011
11 | Isobutane + Butylene-1 — 2,5- dimetileheksane 68,36 8,04 x 1011
12 | Isobutane + Butylene-2 — 2,3- dimetileheksane 63,06 7,74 x 1011
13 | Isobutane + Butylene-2 — 2,4- dimetileheksane 64,24 8,04 x 10!
14 | Isobutane + Butylene-2 — 2,5- dimetileheksane 65,25 8,04 x 1011
15 | Isobutane + Propylene — 2,3- dimetilepentane 66,91 6,02 x101?
16 | Isobutane + Propylene — 2,4- dimetilepentane 69,41 8,29 x 10!
17 | 2 Isobutane + 2 Butylene-1— 2-metiledekane (i-C11) +i- | 87,13 1,46 x 103

C5
18 | 2 Isobutane + 2 Butylene-1— 2,7-metiledekane (i-C10) + | 87,11 2,05x 103
2-metilepentane (i-C6)

19 | Isobutane + Butylene-1 — 2-metileheptane (i-C8) 67,62 6,11 x 10*

The developed kinetic model is formalized,
and the rate constants of chemical reactions
k1 - k12 are effective.

Solving a system of differential
equations by the Euler method for each stage
of the alkylation reaction, we find the reaction
rate constants so that they satisfy a number of
conditions: they are positive, do not go
beyond the set range.

The found values of kinetic parameters are
presented in the table

The developed kinetic model is
formalized, and the rate constants of chemical
reactions ki - ki are effective. The graphs
below, based on the obtained effective rate
constants, show the rate of change in the
concentrations of the main groups of
hydrocarbons from the beginning of the
process. The final concentrations coincide
with the experimental data .

CONCLUSION
The process of alkylation of isoparaffins with olefins is intended for obtaining high-octane
additives to gasoline. Gasolines - alkylates, consisting of branched paraffinic hydrocarbons, mainly
from isooctanes, meet the most stringent modern requirements for new generation gasolines. They
have a high octane number do not contain benzene, are non-toxic, have a low saturated vapor pressure,
therefore, they evaporate little during storage and transportation, and practically do not contain sulfur.
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In this article, a study was carried out to develop a kinetic model of the alkylation process. The main
kinetic parameters of this model are found by the Runge Kutta method.
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OLEFINLOR ISBUTANIN ALKILOSMOSININ KiNETiK MODELININ iSLONILMOSI
C.Sh. Heydarov, R.K. Babayev
Azarbaycan Dovlot Neft vo Sonaye Universitetinin
[zoparafinlorin olefinlorlo alkillosmo prosesi benzino yiiksok oktanli asqarlarm alinmasi tigiin

nozordo tutulmusdur. Benzinlor - osason isooktanlardan olan budaqlanmis parafinli
karbohidrogenlordan ibarat olan alkilatlar yeni nasil benzinlor {i¢iin on sort miiasir toloblora cavab
Verir.

Bu mogals, izobutanm olefinlorlo alkillosmo prosesinin kinetik modelinin yaradilmasina hosr
edilmisdir. Hazirlanmis model osasinda karbohidrogenlorin konsentrasiyasinin prosesin vaxtindan
asililig1 oldo edilmisdir.\
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UOT 54.057
SYNTHESIS AND RESEARCH OF SULFONATE ADDITIVES BASED ON MIXED
FEEDSTOCK
A.R. Bayramova

Azerbaijan State Oil and Industry University
E-mail: ayten_bayramova 91(@mail.ru
Abstract. The article shows the possibility of obtaining effective highly alkaline sulfonate additives based on a
mixture of alkylation products with the Cs-Csg fraction of propylene oligomer of M-8 petroleum oil, toluene and
phenol. The synthesized PS-300t and PS-300f additives are at the same level as the C-300n additive obtained on the basis
of M-8 oil in terms of washing-dispersing properties, but are superior to it in terms of oxidation stability, anti-corrosion
properties and colloidal stability.

Keyword: petroleum oil, phenol, fraction,
alkylation, additive, synthesis, properties.

Introduction: Sulfonate additives Semisynthetic neutral sulfonates were
occupy an important place among ash obtained by neutralizing a mixture of sulfonic
detergent-dispersant additives for motor oils, acids with an aqueous suspension of calcium
which is due to their high performance hydroxide.
properties [1]. It is known that in order to obtain

For a number of years, ICP has medium- and high-alkaline additives with the
developed a process for obtaining effective required quality indicators and viscosity-
neutral and alkaline (such as C-150, C-300) temperature properties, the initial neutral
sulfonate additives of various structures and sulfonates must contain, respectively, 35-38
molecular weights, and with their use, motor and 41-45% (mass.) Of the active substance,
oils of high performance groups have been which in turn depends on the composition of
created [2-4]. the feedstock. Taking this into account, the

This article presents the results of effect of the ratio of oil and alkylaromatic
synthesis and comparative studies of the compounds in the feedstock on the content of
effectiveness of sulfonate additives obtained the active substance and other
on the basis of a mixture of petroleum physicochemical parameters of the obtained
feedstock and synthetic  alkylaromatic neutral sulfonates was investigated. Four
compounds - alkyltoluene and alkylphenol. mixtures of petroleum and synthetic raw
Distillate oil M-8 from a mixture of Baku oils materials were made, differing in the content
was used as a petroleum feedstock. of alkyltoluene and alkylphenol, equal in each
Alkylaromatic compounds are synthesized as mixture sequentially: 30, 35, 40, 45% (wt.).
follows. Alkyltoluene is obtained by alkylation The characteristics of neutral sulfonates
of toluene with propylene oligomers fr. Cis — obtained from a mixture of M-8 oil and
Cso at a molar ratio of 4: 1 in the presence of alkyltoluene are shown in table. 1.
an aluminum chloride catalyst at a temperature From the data in Table 1, it follows that
of 25-30°C for 3 hours temperature 105- the optimal addition of alkyltoluene to
110°C for 4 hours[5-7]. petroleum oil is in the range of 35-40% (wt.)

A mixture of M-8 oil and synthetic And a further increase in its amount leads to an
alkylaromatic compounds was sulfonated with increase in viscosity and deterioration of the
gaseous sulfur trioxide at a temperature of 35- purity of the additive.
40°C. At the same time, the yield of acid Carbonation of neutral sulfonates with
sludge is significantly lower (by 35-45%) than carbon toxin in the presence of excess calcium
with sulfonation of M-8 oil. hydroxide, = promoter-methanol,  solvent-

Materials and research methods gasoline, diluent oil M-6 were synthesized in
mesosaline additives.
Table 1
Feedstock, consisting of a . .
mixture,% ( wtsg The yield of neutral | Mass fraction Base number,|  Purity,

sulfonate to the initial of calctum

mixture,% (wt.) sulfonate,% mg KOH/g | mg/1001

Oil M-8 | Alkyltaluene
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69 31 83
64 34 91
61 39 93
56 44 97

37 10 320
45 17 250
48 20 230
52 25 410

Results and its discussion.

The physicochemical and functional
properties of high-silica  semisynthetic
sulfonates PS-300t and PS-300f are compared
with the highly alkaline oil sulfonate additive
PS-300n, obtained on the basis of M-8 oil
using a complex and multistage technology
(Table 2).

As can be seen from the data in the
table. 2, the developed additives PS-300t and
PS-300f are characterized by a higher degree

of purity and a lower content of mechanical
impurities in comparison with the additive PS-
300n. The compared additives are the same but
have the same dispersion properties, however,
the stability against oxidation, anticorrosive
properties and stability of the colloidal
dispersion of the additives PS-300t and PS-
300f are superior to the additive PS-300n. The
PS-300f additive has advantages over a
number of indicators over the PS-300t
additive.

Table 2
Indicators Additives
PS-300t T PS-300f PS-300n
Total alkalinity, mg KOH/g 304 305 302
Mass fraction,%:
calcium sulfonate 31,6 32,7 30,1
mechanical impurities 0,04 0,04 0,07
Acid grade, mg/100 g 289 260 500
Sulphated ash content,% (wt.) 44,5 44,8 42,8
Detergent properties at the ELV unit, points * 0 0 0
Washing potential at 250°C,% * 90 90 90
Dispersion capacity at 250°C,% 74 74 74
Corrosion on lead, g/ m* * 80 59 95
Oxidation stability%, *:
sediment 0,07 0,04 0,08
viscosity increase 55 49 79
Colloidal dispersion stability,% 97 98 90
Table 3
Indicators Oil M-10Q2 o
norm * experienced
1 2
Viscosity at 100°C, mm? /m 11 +0,5 11,5 11,3
Viscosity index, not less 85. 90 94
Sulphated ash content,%, no more 1,64 1,62 1,61
Alkaline number, mg KOH/g, not less 6,0 6,7 6,5
Mass fraction of mechanical impurities,%, no more 0,014 0,006 -,007
Temperature, °C: = 205 220 220
flashes in an open crucible, not lower _15 _18 _18
solidification, not higher
Density at 20°C, kg / m®, no more 905 902 903
Corrosion on lead plates, g/m?, no more 20 Absence
Detergent properties according to ELV, points, no more 1,0 0 0
Thermal oxidative stability at 250°C, min, not less 91 91 91
Stability by induction period of sedimentation, h, not less 39 39 39
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|Color on the CNT colorimeter (dilution 15:85), unit CNT, no more| 5,0 | 3,5 | 3,5 |
Conclusion

Using the obtained additives, motor oils of the M-10Q2 type have been developed for
automotive diesel engines. The results of their laboratory tests (Table 3) showed that highly alkaline
semisynthetic sulfonates PS-300t and PS-300f ensure the production of M-10Q2 motor oils with high
physicochemical and functional properties.

Thus, based on a mixture of M-8 petroleum oil and the products of alkylation of toluene and
phenol with propylene oligomers of the C13-Cso fraction, effective highly alkaline sulfonate additives
were obtained.
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CUHTE3 U UCCJIEAOBAHUE CYJb®OHATHbBIX JOBABOK HA OCHOBE
CMEIIAHHBIX KOPMOB
A.P. BaiipamoBa
A3sepOaiinxanckas I'ocynapcrBennas Hedranas Axkagemusi, baky, Aszep0aiiakan
B cratbe nmoka3aHa BO3MOJKHOCTb MOJy4eHHS] A(PQPEKTUBHBIX  BBICOKOIIECIOUYHBIX
Cyab(OHATHBIX J100aBOK Ha OCHOBE CMECH MPOAYKTOB ankmimpoBanus ¢ pakmueit Cis-C-30
MPOMIJICHOBOTO oyiromepa HedgTsHOoro Macia M-8, Tomyona u  ¢enona.CHHTE3MpOBAHHBIE
npucaaku [1C-300T u [1C-300¢ He ycrynatot npucanke C-300H, moaydeHHON HA OCHOBE Macia M-
8, M0 MOIOUIMM-IUCIEPTUPYIOIIUM CBONCTBaM, HO MPEBOCXOAAT €€ MO CTOMKOCTH K OKHCJIEHUIO,
AHTHOKCUIAHTHOU CTOUKOCTH.
Kniouesvie cnoga: nedrsanoe macno, ¢peHon, paxuus, alkKUIUpPOBaHUE, MPHUCAJIKA, CUHTES,
CBOICTBA.

SENTEZ VO SULFONAT SLAVOLORININ ARASDIRILMASI
A.R. Bayramova

Azarbaycan Dovlot Neft vo Sonaye Universiteti
Moaqalodo, M-8 neft yagi, toluol vo fenolun propilen oligomerinin Cis-Csp hissosi ilo alkilasiya
mohsullarmin qarisig1 osasinda tosirli yliksok qolovi sulfonat qatqilarinin oldo edilmosinin
miimkiinlityti gostorilir. yuyulma-dagilma xassalorino goro M-8 yag1 osasinda alde edilon C-300n
asqar1 ilo eyni soviyyadadir, lakin oksidlosmo sabitliyi, korroziyaya qarsit xassalori vo koloidal

stabilliyi baximmdan ondan iistiindiir.
Acar soz: neft yagi, fenol, fraksiya, alkilasiya, asqar, sintez, xassalor.
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BORK MOISOT TULLANTISININ EMALI USULUNUN BiOKIMYoVi
OSASLARI
S.K. ibrahimov, L.E.Abdullayeva

Azarbaycan Dovlat Neft vo Sonaye Universiteti
Abstrakt: Magalo bark maisat tullantisinin biokimyavi iisulla zararsizlasdirilmasine hasr edilmisdir. Biokimyavi
emal prosesina tasir gostaran biitiin fiziki-kimyavi amillor arasdirilmis, onlarin ayri-ayriliqgda bark maisat tullantisinin
par¢alanmast prosesina tasiri haqqda genis sarh verilmisdir. Miixtaolif fiziki-kimyavi amillora tasir gostarmis emal

prosesinin optimal parametrlori miiayyanlasdirilmisdir.

Giris. Hal-hazirda

tosorriifati

respublikada kond
sonayesinin intensifikasiya
olunmasi programi hoyata kecirilir. Bu
programda osas digqgot torpaglarin
miinbitliyinin artirilmasina yonalmisdir. [3]
Torpaglarin strukturunun
yaxsilasdirilmasi vo mohsuldarligin artirilmasi
liclin osas faktlardan biri {izvi vo mineral

glibrolorin ~ kond  tosorriifat1  istehsalina
totbiqidir.[1] Boyiik gsohorlorin  otrafinda
itensiv torovozgiliyin Vo istixana
tosarriifatlarmm  yaradilmasi1 ilo  olagodar

olaraq son illor tizvi giibro, miixtalif torkibli
kompost vo bioyanacaglara tolobat xeyli
artmusdir. Bu sobobdon do hal-hazirda miixtolif
tullantilar asasinda kompostlarin hazirlanmasi
vo kond tosorriifatina totbiq olunmasi osas
sortlordon biridir.

Orqganik kompostlarin  hazirlanmasi
ticlin osas xammallardan biri respublika
orazisindo kiilli migdarda omolo golon bork
moisat tullantisidir. [2,4]

Son illordo moisot tullantilarinin hocm
cokisindo azalma miisahido olunur. Bu da
tullantinin  torkibindoki kagiz vo karton
momulatlarinin miqdarinin artmasi ilo izah
olunur. Bu momulatlarin artimi tullantmin
torkibindoki selliillozanin birbagsa artimina
miisbot tosir gostorir. Tullantinin torkibindoki
selliilozanin miqdar1 onun ¢akisinin 70-75 %-
ni togkil edir.[5]

Hazirda moisot tullantilarinin osason
selliilozanin bioloji emal1 kimi xarici 6lkolordo
bu tullantilar osasinda donuzlar iiciin yem
hazirlamagq toklif olunur. ilkin halda tullant:
daha dogrusu kagiz makulaturasi nitratlarla
emal olunur vo mikroorqanizmlorin tosirino
moruz qoyulur. Hazwrda belo yemin
hazirlanmasi {i¢iin sade qurgunun hazirlanmasi
tizorindo todqiqat islori aparilir.
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Acar sozlar: tullanti, utillosdirmo,
zorarsizlosdirmo, tokrar emal, xammal, qida
elementlori

ABS-nin Ocay statinda  moigot

tullantilar1 osasinda heyvan yemino olavo
maddolor hazirlanir. Tocrilbbodon alinmis
naticolor osasmnda miioyyon olunmudur ki,
hazirlanmis olavo. heyvanlar {igiin gaba yem
olmaqla borabor onun torkibi protein kimi
faydali maddslorlo do zongindir. Belo ki,
hazirlanmis mohsulun torkibindo 21,3 %
protein, 5,4 % yaglar, 51,2 digor maddoalor vo

11,2 komiir tozunun oldugu
miloyyonlosdirilmisdir.
Italiyanin  Portigi  sohorindo kond

tosarriifat1 institutunda moisot tullantilar1 osa-
sinda qiymaotli {izvi giibro hazirlanmisdir. Bu
giibronin torkibinin osasini humin tursusunun
duzlar1 togkil edir. Onu torpaga verdikdon bir
ne¢d giin sonra bitkilori tizvi qida maddsleri
tomin etdiyi miioyyonlosdirilmis, torkibindo

miixtolif bioloji aktiv maddslor
(fitohormonlar, akusinlor) vo  xostolik
torotmoyon  mikroorganizmlorin  oldugu
tosdiglonmisdir.

Yuxarida deyilonlori yekunlasdiraraq
demok olar ki, moisot tullantilarinin miasir
tisulla zararsizlosdirilmasi noaticasinda
asagidakilari: elektrik enerjisi, yanacaq, tikinti
materiallari, heyvanlar tiglin yem vo s. almaq
olar.

Isin mogsadi. Bork moisot
tullantilarmin fiziki-kimyovi, sanitar
xususiyyatlorinin todqiqi, utillosdirilmesi vo
zararsizlosdirilmosi tisullarimin arasdirilmasi
vo onun osasinda kond tosorriifat1 bitkilorini
gidaverici maddolorlo tomin edon, torpaqglarin
ekoloji saglamlasdirilmasina miisbot tosir
gostoron meliorativ maddolorin hazirlanmasi
texnologiyasinin iglonib hazirlanmasidir.

Tohlil vo miizakiro. Bork maisot
tullantisinin bioloji par¢alanmasinin asasinda
biitiin tizvi maddolords o6ldiirticti kimi tizvi
kiitlonin aerob soraitindo mikroorganizmlorin



hoyat foaliyysti noticesinde  6zii-6ziine
parcalanmast  prosesi  basa  dusiiliir.
Kompostlasdirilma  prosesinde  ilk  6nco
hetrogen mikroorqanizmlor foal istirak edir.
Sonraki marhalalorde iso avtotrof

mikroorqanizmlor inkisaf etmoyo baglayir.
Sonda nitrofikasiya prosesini giiclondiron
bakteriyalarinin tosiri giiclonir.

Optimal nomliyo malik olan bark
moisot tullantilar1 stablloro vuruldugda orada
tizvi maddalorin par¢alanmasi bas verir vo bu
zaman tizvi kiitlonin 6ziinii qizdirmasi, yani
temperaturun 60-70 °C-yo godor artmasi bas
verir ki, bu da ayridan enerjinin
mikroorqanizmlor torafindon
monimsanilmoyan istilik enerjisi hesabina
yaranir.  Qeyd  etmok  lazimdir ki,
kompostlasdirma zamani1 temperatur osas
parametr hesab olunur. Tokca qliikozanin
parcalanmas1 zamani 674 kkal istilik ayrilir.

Istiliyin yaranmasi vo artmasi ¢ox
zaman {izvi glibronin yanmasi ilo naticalonir.
Yoni temperaturun 70 °C-ya ¢atdig1 zaman ilk
mikroorganizmlorin foaliyati “soniir”, 80 °C-
don yuxar1 oldugu halda hisso kiitlods askar
kimyovi proseslor bas verir.

Uzvi maddslorin
par¢alanmas1  prosesini
tosovviir etmok olar:

Ilk onco iizvi kiitlonin temperaturu
otraf miihitin temperaturuna borabor olur.
Miihitdos mikroorganizmlorin artmasi ilo onun

mikrobioloji
asagidaki  kimi

Bork moisot tullantilarinin torkibinds olan tizvi maddalorin
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temperaturu qalxmaga baslayir vo 40 °C-ya
godor  onun  torkibindo osason  mezofil
mikroorqanizmlor inkisaf etmoyo baglayir.
Kompostlasdirilan kiitlodo temperaturun 40°-
don yuxart qalxmasi onun torkibindoki
mezofillorin  mohv olmasma vo daha
istiliksevon mikroblarm-termofillorin inkigaf
etmosino sobab olur. Bu kompostlagdirma
prosesindo osas morholo hesab olunur. Bu
morhalode  mikroorqanizmlor daha  aktiv
foaliyyot  goOstorir, mihitdo  oksidlogsmo
proseslori intensivlagir. Sonra temperatur asagi
diismaya, mezofil marhalasinin temperaturuna
gador enir vo proses dayanir.

Proses zamani omolo golon yiiksok
temperatur kompostlasdirilan tizvi kiitlodo
xostolik yaradan mikrooranizmlora Oliimciil
tosir edir, onlarin ¢oxalmasmin qarsisini alir.

Aerob  soraitdo 1izvi maddolorin
parcalanmasi pis qoxu ilo miisaist olunmusdur.

Kompostlasdirilma zamani tizvi
maddolor miioyyon olunmus ardicilligla
parcalanir. Maoasolon, digor kompositlora
nisbaton sokor vo kraxmal mikroorganizmlor
torafindon daha foal monimsonilir. Codvaldon
goriindiiyti kimi maigot tullantilarinin torkibin-
do olan sokor vo kraxmalm 100 % hoacmindo
mikroorqanizmlor torafindon monimsanilir.
Selltioza,  helisellioza  mikroorqanizmlor
torofindon orta migdarda monimsonilmoyo
moruz qalir. Lignin iso parg¢alanmaya davamli
hesab olunur.

Cadval 1
mikroorganizmlor torofindon

parcalanma miqdari, %-1o

§ ;5" - =
g E = - ~ — Q —_ g C[S < o
B s 3 % 5 | 8% ke 2| 8| 8|8 |52
o 2 =3 o o | o8 3 = = 8 | NZ g |72
Q. .0 8 = — E = @) Z. 1) < ‘5 SR o 23
g = = S
g & & &| E NS S & & 3 v, & | =4 3 s &
< | 5¢F E > E = | 5 32 2 E
M ) ] v
Bork
: 5-7
moisot hofto 26 37 27 21 75 100 | 100 | 16 - - -
tullantisi

Bu sobobdon do torkibindo yiiksok

miqdarda lignin olan agac vo karton
momulatlarmmin ~ kompostlasdirilmasi  uzun
miiddat tolob edir.

Komponentlorin parcalanmasi

naticasindo tizvi kiitlonin ¢okisinds azalma bas
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verir. Bozon bu azalma ¢okinin 50 %-no
barabar olur.

Azot torkibli tizvi maddolor osason
bitki vo heyvan mongali qaliqlarda ziilal
soklindo olur. Kompostlagdirilma zamani iizvi
maddaslorin torkibindo olan miirokkob formali
ziilallar  parcalanaraq daha sado amin



tursularma  ¢evrilir.  Son  fazada  iso
ammonyakim amoala golmasina sobob olur. Bu
proses nitrofikasiya prosesi adlanir. Nitratlar
osason kompostlagdirma zamani 100 giindon
sonra amoala galir. Sintez olunan azotun boyiik
hissasi protein soklindo olur.

Beloliklo, demok olar ki, boark maisot
tullantilarinin kompostlasdirilmas1 zamani bas
veran biokimyavi proseslor hom aerob, hom do
anaerob soraitds gedo bilir. Sonuncu istigamat
kompostlasmanin  aparilmast lazzim olan
sortloro cavab vermir. Bu sobobdon do
kompostlagdirma prosesi elo aparilmalidir ki,
kompostlagmanin miiddoti maksimum
miqdarda asagi salmsin vo alinan kompost
yiiksok keyfiyyato malik olsun.
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Bu proseso tosir gostoron osas fiziki-
kimyavi amilloro xammalin kimyovi torkibi
onun fiziki-kimyavi xiisusiyyatlori, miihitin
reaksiyasi vo aerasiya aiddir.

Nomlik kompostlarm  hazirlanmasi
ticlin asas gostaricilordon biridir. Bu nomliyin
cox miqdart bork moisot tullantilarinin
daxilinda mikroorqanizmlorin normal
foaliyyot gostormosino sorf olunur. Nomliyin
miqdart hoddon artiq oldugda vo onun
torkibindoki mosamolor su ilo dolduqda,
aerasiya prosesi dayandiqda orada ¢iiriimo
baslayir. Asagidaki codvoldo miixtalif orqanik
tullantilar  ticin  optimal nomliyin faizlo
miqdar1 gostarilir.

Codvol 2

Bork moaisot tullantisinin aktual nomliyi, %-1o

Nomlik, Materiallarin torkibi
%
45-50 Cirkablar
75-80 Samanla peyin qgarisi1g1
60-70 Sohar tullantilari, slamla (maye tullantilar), kagiz tullantilar
47-60 Sohar tullantilar1 (50 % kagiz)
50-55 Sohar tullantilar1 40 % cirkablar, (25 % kagiz)
60-65 Sohar tullantilar1 (53 % kagiz)
57-58 Sohar tullantilar1 (33 % kagiz)
50-60 Sintetik tullantilar (11-14 % kagiz)
25 Qusculu miiassisalorinin tullantilari
60-70 Meyvo-torovoz tullantilar1 agac yonqari
50-56 Ot emal1 miiassisalarinin tullantilar
65 Sintetik tullantilar (100 % kagiz)
Goriindiiyt.  kimi  tizvi  torkibli Aerasiya. Uzvi tullantilarm torkibindo
tullantilar optimal nomliyi 25-80 % arasinda oksigenin miqdarinin ¢ox olmas1 mikroor-
doyisilir. ogor islodilon xammal ganizmlorin yasayib foaliyyot gostormosi tizvi

mosamolidirso, o haqda optimal nomliyin
miqdar1 bir az ¢ox ola bilor. Xammal zoif
struktura, mohkomliyo malik olursa, yoni onun
torkibi yemok qaliglar1 vo kartonla zongin
oldugda nomliyin miqdar1 azalir. Goriindiiyii
kimi nomlik ilo tizvi maddslorin fiziki xassolori
arasinda six olago var.

Aparilmis  tocriibolordon  molum
olmusdur ki, kompostlasdirilan tullantilarin
nomliyi onun torkibindo olan  kagiz
tullantilarindan ¢ox asilidir. Onun torkibindo
kagiz tullantilarin miqgdar1 coxaldiqca nomliyin
miqdari da artir.
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miinbit gorait yaradmr. Biotermiki prosesin
baslanmasi tigiin kompostlasdirilan
tullantilarin  torkibindo hava vacib sortdir.
Stabelin morkozindo (ora hava zoif daxil olur)
oksigen tez bir zamanda mikroorganizmlor
torofindon  istifado  olunur ki, buda
kompostlasdirilan kiitlodo temperaturun asagi
diismosino sobab olur. Stabelin {ist qatlarina
oksigen yaxsi1 daxil olur vo temperaturun ¢ox
artmasina, istiliyin itmosino mane olur. Belo
stabellordo temperatur daima asagi dustir, 2-3
ay orzindo {lizvi maddslorin parcalanmasi
prosesi tam dayanir ki, bu da tizvi maddolorin
stabil hala ke¢mosi prosesinin aximra qodor
getmosini tormozlayir.



Bu sobobo goro kompostlasdirilan
kiitloys oksigenin borabar miqdarda daxil
olmasini tomin etmok lazimdir. Buna da hom
tabii yolla, hom da siini yolla nail olmagq olar.
Tobii havalandirma sado {isulla aparilan
kompostlasdirma zamani totbiq olunur. Bu
halda aerasiya iizvi maddoalorin nomliyinin

optimal miqdarda  saxlanilmasi,  onun
sixilmasina imkan  vermomok, normal
Olgtilordo  xirdalanmasi vo  qarisdirilmasi
hesabma  oldo  olunur. Ancaq onun

qarisdirilmasini da ¢ox tez-tez hoyata kegirmok
olmaz. Ciinki bu halda kiitlodo temperatur
itkisi bas verir kiitlonin kompostlasdirilma
dovriinds 1-2 dofs qarigdirilmast maslohat
gortiliir.

Stirotli  kompostlasdirilma  xtisusi
qurgularda ora alave hava vurulmasi ilo aparila
bilor. Siini havalandirma kiitloni nomliyi vo
temperaturundan asili olaraq aparilmalidir.
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Karbonun azota olan nisbati — C:N.
Kompostlagdirma prosesina kiitlonin
torkibinda olan karbon vo azotun ¢ox bdyiik
tosiri vardir.

Kompostlagdirilan kiitlonin daxilindo
mikroorqanizmlorin inkisaf etmosi ti¢lin tolob
olunan karbonun miqdar1 azotun miqdarindan
dofolorlo ¢ox tolob olunur. Ciinki karbon
mikroorqanizmlor torofindon hom enerji
moanbayi, ham do qida manbayi hesab olunur.
Kompostlagdirilmanm intensiv ~ aparilmasi
ticilin kiitlado karbonun azota olan nisbati 30:1-
9 nisbatd tonzimlonmalidir.

Azot ilo mikroorqanizmlorin struktur
qofaslorinin - yaranmasinda  istirak  edir.
Kompostlagdirlan kiitlodo azotun miqdari
karbondan artiq oldugda mikroorganizmlor
karbonu tam monimsiyir. Bu halda onun
torkibindo  olan azotun artiq miqdar:
ammonyak soklindo ayrilir ki, bud hazirlanan
mohsulun keyfiyyatino monfi tosir gostarir.

Cadvel 3

Muxtolif tullantilarda karbonun azota olan nisbati

Tullantilar Azot %-lo (quru qaliq) C:N
Yemoak qaliglari 2,0-3,0 15
Bork moisot tullantisi 0,5-1,4 30-80
Taxta 0,07 700
Kagiz 0,2 170
Dogranilmis ot 2,2 20
Alaq otlar1 2,0 19
Yarpaqlar 0,5-1,0 40-0
Meyvo qaliglari 1,5 35
Miihitin reaksiyas1t pH (hidrogen Bu halda kompostlagdirilma intensiv suratdo
ionlarmin qatiligr). Bork moisot tullantisinin gedir.
daxilindo  olan  mikroorqanizmlor  pH Hissaciklorin Olctisti.
miqdarina ¢ox hossasdirlar. Molumdur ki, Kompostlasdirma prosesindo gabaq
neytral miihitin qiymoti pH=7,07-dir. Bu tullantilarm dogranilmasi biokimyovi
giymotdon asagi olan qiymotlor zamani proseslori  siirotlondirir. Bu da aerasiya

mihitin reaksiyasi turs, yuxari olduqda iso
golovi sayilir. Mikroorganizmlor qrupu pH-a
mixtolif ciir reaksiya verirlor. Bozi
mikroorganizmlor ti¢iin pH-1n normal qiymoti
6-7,5 arasinda, digorlori {icin iso 3,5-5,5
arasinda doyisir.

Kompostlasma prosesinin ovvalindo
osas isi bakterialar goriir. Ona goro do bu
zaman miihitin reaksiyasini elo tonmizlomok
lazimdir ki, onlar normal foaliyyot gostoro
bilsinlor. Umumiyyatlo  bork  moisot
tullantisinin  miihiti zoif turs olur, bu da
mithitdo amonyakin alinmasi ilo izah olunur.
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prosesinin yaxsilasdirilmasi vo qarigdirilmanimn
yaxs1 aparilmasi hesabma olur. Bundan olavo
dogranilma prosesi zamani istiliyin itmosinin
garsisinin alimmasina komok edir.

Ogor dogranilmamis tullantilarin emali
zamani 60-70 °C temperatur 48-72 saata oldo

olunursa, dogranilmis tullantilarin
temperaturunu 26 saat orzinds 65 °C-ya qodor
yiiksaltmok miimkiin olur.

Bork moigat tullantis1  dogranildigi

zaman onun aktual ol¢iilori 35-50 mm hesab
olunur.  Tullantinin  dogranilmast  hazir
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mohsulun ¢iximmi 10-20 % artirilmasina 2. Optimal namliyin miqdarimin
imkan yaradur. miqdarmin miixtalif tizvi maddoler tictin ~ 25-

Natica. 80 % arasinda, karbonun azota olan optimal
1. Aparilmis tadqiqatlar zamani nisbati iso 30-1 % miqdar1 haddindadir.
biokimyovi emal prosesino tosir edon osas 3. Miioyyon olunmusdur ki, dogranilmis
fiziki-kimyavi amillorin xammalin nomliyi, bork moaisot tullantisinin kompostlasdirilmasi
onun fiziki-kimyavi xiisusiyyatlori, mihitin zamanit prosesdo tolob olunan temperaturun
reaksiyasi Vo aerasiya oldugu oldo olunmasi  middstinin  iki  dofo
miioyyanlosdirilmisdir. qisaldilmasina nail olmagq olar.

ODOBIYYAT.
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BIOCHEMICAL OF BARK HOUSEHOLD WASTE PROCESSING METHOD
BASICS
S.K. Ibrahimov, L.E Abdullayeva
Azerbaijan State University of Oil and Industry

The article is devoted to the biochemical neutralization of solid household waste. All
physicochemical factors affecting the process of biochemical processing have been studied, and tiri
separate impact on the process of decomposition of solid household waste was explained in detail.
Various physicochemical factors have influenced and the optimal parameters of the processing have
been determined.

Keywords: waste, utilization, neutralization, recycling, raw materials, nutrients.

BUOXUMUKA METOJA ITIEPEPABOTKU BBITOBBIX OTXO10B KOPbI
OCHOBBI
C.K. Uoparumos, JL.LE. AdayanaeBa
AzepoOaiinxanckuii ['ocynapcrBennblii Y uuBepcurer Hedpru u IlpoMbinvieHHOCTH

Pestome: Crarhs mocBsieHa OHOXMMHUYECKOMY OO€3BpEKHBAHUIO TBEPABIX OBITOBBIX
OTXOJIOB. HccnenoBanbl Bce (GU3MKO-XUMHUYECKHE (AKTOpBI, BIMSIONIME Ha IpoIece
OMOXMMHUYECKON MepepaboTKH, U MOAPOOHO OOBSCHEHO HUX pPa3/eibHOE BIMUSHHME Ha MPOIECC
pa3ioKeHusi TBEPHAbIX OBITOBBIX OTX0J0B. Ha Hero moBiusiiM pa3iuuHble (HU3UKO-XUMUYECKHE
(bakTOphI U OMPEJICICHBI ONITUMANIbHBIE TapaMeTPhl 00OPaOOTKH.

Kniwuesvle cnoea: oTXoabl, yTunMzalus, o0e3BpeKuBaHUE, IepepaboTKa, ChIPbE,
MUTaTeNbHbIC BEIECTRA.
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MNMNUPOJIN3 ®PAKIIUHA 120-230°C U3 CMECHU A3EPBAﬁIDKAHCKHX HE®TEW HA
XJOPUIAX HIEJIOYHO3EMEJIBHBIX METAJIJIOB.
P.P I'acanos. , A.A. KOcud-3ane
B oannoii pabome npogedenni uccredosanus no kamanumuyeckomy nupoausy ¢ppaxyuu 120-230°C. B kauecmese
Kamanu3amopa Hamu Ucnoib308aHsl xaopuosl memannoe MgCl, , CaCl, u SrCl,, nanecennvie na mopoeHum memooom
nponumxku. Kax nokazanu nonyuenuvle dKkCnepumMeHmaibhvle OaHHble XJIOPUObl WETOYHO3EMETbHBIX MEMALI08 Oaiom
bonee 80% 6vixo0 eaza, 6 komopom codepaicumest om 47 00 49,5% smunena u nponunena.

Beenenue: [Inposms ABJIACTCS
IPOLIECCOM, B KOTOPOM IPOTEKAET
pas3ioKeHUue YriaeBOJOPOJOB IPU BBICOKOH
TEeMIIepaType € LEJbI0 MOJIyeHUs ITUJICHA U
npomnuieHa. B kauecTBe chlpbs Npu NUPOIHU3E
B [IPOMBIIIJIEHHOCTH Yallle BCErO MPUMEHSIIOT
ra3 U OCH3UHBI MPSIMON MEPEroHKH, OEH3UH-
padunar. B mocienHee Bpems B KauecTBe
CBIPBSl UCIIOJIB3YIOT MOIMYTHBIE Ta3bl, TSHKEIbIE
He(TsaHble (ppakuuu. [Ipu MX UCHoOIB30BaHUU
BBIXOJ| II€JIEBBIX IMPOJYKTOB YMEHBLIAETHCS,
KpOME TOr0 UX HEOOXOJAUMO IPEBAPUTENILHO
MOATOTOBUTH K MPOLECCY MUPOJIN3A, TaK KaK

OHH coziepKar reTEePOLUKINYECKHE
COCIMHEHUS  CMOJIMCTBIE  BEUIECTBA U
MOJUIUKINYECKYIO apoOMaTHKy. B

MPOMBIIIJIEHHOCTH MUPOJIU3 MPOBOAUTCS MPHU
temmepatype 800-1200°C.

Karanutrueckuit TMponIn3 no3BoJisieT
CHM3UTB TEMIIEpaTypy npouecca. Pacmmpurs
CBIPbEBYIO 0a3y, MOBBICUTH BBIXOJ IIEJIEBBIX
IIPOLYKTOB, CHU3UTB DHEPrO3aTpPaThl.
Metoiuka mpoBeieHus! IKCIIEPUMEHTA.

B kadectBe ChIppS HaMu B3ATa
¢bpakius , BbIKumnaromas B mnpexaenax 120-

NN\

Kniouesvie cnosa: mmponus, XJIOPHUJBI,

MOPACHUT, KaTaJu3aTop, Ta3, CMOJia, OTHUJIEH,
MIPOTHJIEH.

230°C u3 cmecu bakumnckux nedreit ¢ BH3
nMmenn [.AnmumeBa OHa uMeEeT CIEIYIOIINE
KayecTBa: MWIOTHOCTL P20 kr/m® -807 kr/m?,
coJiep)KaHue napauHO-HAPTEHOBBIX
YTJIEBOJIOPOJIOB -87,8% Macc.,
apomarnueckux  11,9%,  HempenenbHbIX-
0,16%, cepsr -0,14% macc Si0, -72.08; Al,05-
12.18; Fe,05-0.95; Ca 0-0.86; Sr0-0.12;
K,0-2.09; Na,0-1.04; H,0-10.68.

N3 nurepatypubix  gaHHbix (1)
W3BECTHO, UYTO MPUMEHEHHE HEKOTOPBIX
XJIOPUJIOB METAJUIOB ITO3BOJISICT TIOJyYaTh
3HAYUTEIIFHOE KOJMYECTBO Ta3a YKe IIpH
temmeparype 573°K.

Karanu3aTopbl TOTOBHJIHCH ITyTEM
HAaHECCHWS Ha MOPJCHUT PACTBOPOB ITHUX
COJIeH METOZOM IPOIMTKH, KOTJA JTH COJIH
MIPOHUKAOT B TOPBl MOPACHHUTA, OCOOCHHO
MpH CyIIKe KaTaymsaTopa.(2,3)

ITpouecc MPOBOTUAJICA Ha
nmabopaTopHO ycTaHOBKe (pmc.l), KoTopas
COCTOMT W3 PEaKTopa W DIEKTPUICCKOU
neun. TeMriepatrypy  W3MEpsSIM  HUKEIb-
XpPOMOBOM TEPMOTIAPOIA.

Pucynok 1 JlaGopaTtopHas ycTaHOBKa
I-cippeBas OropeTka; 2-KpaHHUKH; 3-aJUIOHXK; 4-HakIajaka; S-dJeKTphYeckas Iedb; 6-

peakTop; 7-Hacaaku, 8-peakMoHHasA 30HA; 9-TepMomnapa; 10-morenuuometp; 11-Trepmoperymasarop;
12-xomomwibHuK; 13-konba mnpuemHas; 14-komba mpomexyTodHas; 15-abcopOep; 16-oTBOA
ra3oBOTO cueTyuka; 17-3akum cpeaHuii; 18-ra3oBbiii cueTunk; 19-0aiinac Bxoja ra3a; 19a-0aiimac
BBIXO/1a Ta3a; 20-3akuM KpaliHUi; 2 | -TUKHOMETp ra3oBblii;22-22a KpaH MUKHOMETPA.
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B Tabmuiie 1 mpencTaBiieHbl MaTepHalbHBIA OaTaHC MUPOJH3a HA TPEX KaTaau3aTopax.
[Tpouecc mpoBoauincs npu temneparype S00°C(773°K). Bpems npedbiBanus 15 cexyHa. s

Tabmuna 1
MarepuanbHblii 6aaHc TUPOJIH3a
MarepuanbHblii 6ananc
KomnoneHTs1 Karanuzatop MgCl, Karanuzarop CaCl, Karammzarop SrCl,
I'a3 82,5 80,8 82,3
CmoJa nupoamnza 17,1 18,75 17,28
Koxkc 0,4 0,45 0,42
Uroro: 100,0 100,0 100,0

B tabnune 2 npencTaBiieHbl COCTAB raza Ha TPEX KaTaqu3aTopax. AHAIU3 ra3a mpoBOIUIICS
Ha xpomarorpade JIXM-8M/] ¢ ucronp3oBaHreM KaTUOPOBAHHBIX KO3(DPHUIIMEHTOB B3SITHIX U3 (4).

. Tabnuma 2
CocraB rasza Ha Tpex KaTajm3aTropax
Karamusatop | T, H, | CH, | CbH, | C,Hy | C3Hg | C3Hg | C4,Hg | C4H,y | IpO4me
°C raspl
MgCl, 500 | 0,16 | 18,46 |32,0 |9,52 |[17,26 |2,6 15,03 | 1,3 3,67
CaCl, 500 |0,18 | 18,98 |31,7 985 [17,8 |24 14,1 1,2 3,79
SrCl, 500 |0,18 | 19,15 (30,6 [999 |174 |2,35 14,8 1,35 4,18

B tabnuue 3 nan coctaB cMoJbl uposu3a. s aToro oHa Obljia pa3orHaHa Ha JBe
¢paxun: 1) H.x.-200°C u 2) Ocrarox Bbie 200°C.

Tabnuna 3
CocTaB cMOJIbI TUPOJIH3A
KomnoHeHTHI \ Karammzarop MgCl, ‘ Karammzarop CaCl, ’ Karammzarop SrCl,
1. Jlerkast cmona H.k.-200°C
A)Y mapaduno- 12,5 12,24 11,2
Ha(TEHOBBIX u
HETpeIeTbHBIX
b) Genzon 2.4 2,6 2,7
B) > apomaTtuieckux | 4,3 4,1 3,9
C,—Cq
2, Tsoxenas cmoia B.200°C
A)) mapaduno- 1,2 1,08 0,95
Ha(TEHOBBIE
YIIIEBOJOPOTBI
b) apomaruueckue | 1,96 1,58 1,24
YIIIE€BOJOPOTBI
B) cmombr 0,62 0,49 0,30
I') acanbrens 0,44 0,30 0,22

BriBogsl
1.beio nmomyyeHo manHbIX Bbixof raza na MgCl, u CaCl, noutu ogunakosbiii, SrCl, maer
9yTh MEHBIIIMH BBIXO/I.
2.KomndgecTBO KOKCa TOXKE UyTh OOJIBIIIE BRIXOIUT Ha KaTaiausatope SrCl, .
3.IlonydeHHBIE PE3YyIbTATHl IOKA3bIBAIOT, YTO XJIOPHUIbLI IIEIOYHO3EMEIbHBIH METAJIOB
MOYHO HCIIOJIb30BaTh B KAYECTBE KaTAJIM3aTOPOB B MPOIIECCE MUPOJIHA3A.

JIUTEPATYPA
1. Haaxkua M.A., bagunoBa A.Jl. Iluponu3 OeH3WHA B NMPUCYTCTBUU XJIOPHIOB METAJIOB-
Bectauk bamkupckoro Yuausepcurera -2015 roa-m.20-Ne4-crpannnpi 1 198-1199
2. [llexynoBa B.M., IlpiranoBa E.M1. HoBble KaTaluTH4YECKHE CHUCTEMBlI MHUPOJIN3A JIETKUX

yraeBoaopoaoB-Becthuk  Hmxkeroponackoro  Yuusepcutera uM.H.M.JloGaueBckoro-2014-Nel-
ctpanuilbl 92-103
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3. Hananesa ['Y., Kcud-3ane A.A. Iluponuz ¢pakmuu 130-230°C B mpucyrcTBun
L[EaJTUTOCOIEPKAIIUD KaTain3aTopoB -baky-Okosnepretuka-2018roa-Ne2- crpanuiist 22-25
4. nurasip M. 'azoBast xpomarorpadust B mpaktuke-MockBa-Xumusi-1964-ctpanunsr 14-38
QOLOVI-TORPAQ METAL XLORIDLORIN ISTRAKI iL9, AZORBAYCAN
NEFTINI QARISIGINDAN ALINMIS 120-230 ° C-LI FRAKSIYALIRIN PIROLIZI.
Hasonov R.R., Yusif-zado A.A.

Bu isdo 120-230 ° C-do alinmis neft fraksiyalirin katalitik pirolizi aparilmisdir. Bi Or
katalizator olaraq, biz mordenitdo hopdurulmus MgCl, , CaCl, va SrCl,metal xloridlorindon istifado
etmisik. Qolovi-torpaq metal xloridlorinin eksperimental molumatlarmin gostorildiyi kimi, qaz
mohsuldarlig1 80% -don ¢oxdur, hom do ki onun 47-49% -i etilen vo propilendon ibaratdir.

Acar sozlar: piroliz, xloridlor, mordenitlor, katalizator, qaz, qatran, etilen, propilen.
PYROLYSIS OF 120-230 ° C FRACTIONS OBTAINED FROM A MIXTURE OF
AZERBAIJANI OIL WITH THE PARTICIPATION OF ALKALINE-EARTH METAL
CHLORIDES.

Hasanov R.R., Yusif-zadeh A.A.

In this study, catalytic pyrolysis of oil fractions obtained at 120-230 ° C was performed. As
Bi Or catalysts, we used MgCl 2, CaCl 2 and SrCl 2 metal chlorides impregnated in mordenite.
Experimental data on alkali-earth metal chlorides show that the gas yield is more than 80%, and 47-
49% of it consists of ethylene and propylene.

Keywords: pyrolysis, chlorides, mordenites, catalyst, gas, resin, ethylene, propylene.
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INVESTIGATION OF THE PROCESS OF OXIDATIVE DEHYDROGENATION OF N-
DECANE IN A REACTOR WITH A FLUIDIZED CATALYST BED
R.K. Babayev
Azerbaijan State Oil and Industry University
e-mail: raufl1206(@day.az

Summary: Mathematical modeling of the process of oxidative dehydrogenation of n-decane in a reactor with a
Sfluidized bed of a catalyst is carried out. Studies using a two-phase model have shown that with an increase in the
intensity of interphase exchange, the reactor performance increases significantly

The raw materials for the production of
synthetic detergents are alkylbenzenes and
alkylbenzosulfonates. Currently, there are
about 40 factories in the world for the
production of these valuable chemical
products. These plants provide about 70% of
the entire detergent market.

The growth rate of alkylbenzene
consumption in Russia is 6% per year. The
limiting stage of the alkylbenzene production
process is the dehydrogenation of higher Cio—
Ci3 paraffins on Pt catalysts to obtain the
corresponding n-monoolefins, which are
further used in alkylation of benzene by them.
The efficiency of alkylbenzene production
ismainly determined by the efficiency of this
particular stage. The constant increase in the
demand for raw materials for the production of
SMS sets the production staff the task of
improving the efficiency of the reactor unit
without major financial costs and upgrading
existing  equipment. If earlier new
technological modes for existing production
had to be tested exclusively on pilot
installations, today, with the advent of new
information technologies implemented with
using computer technology, it is possible to
carry out current analysis and forecasting of
processes for optimization. This became
possible with the advent of intelligent systems,
which are based on the strategy of system
analysis and the method of mathematical
modeling reliability is possessed by
fundamental laws. This is especially evident in
the modeling of complex chemical processes,
where the accuracy depends on the correct
description of the mechanism and kinetics of
the transformation of hydrocarbons on the
surface of catalysts [1-6].
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Keywords: dehydration of n-decane,

fluidized bed, model, modelling, reactor

Thus, the main difficulty that arises
when developing the mathematical model of a
complex reactor process consists, firstly, in the
need to take into account the reactivity of
individual hydrocarbons when drawing up a

formalized transformation scheme, and

secondly, in determining the kinetic

parameters of the described reactions.
Oxidative dehydrogenation of n-

paraffin hydrocarbons is one of the promising
directions for the production of linear olefins.
This is primarily due to the presence of a raw
material base, a narrow molecular weight
distribution and a sufficiently high selectivity
of the conversion of paraffins into olefin of the
corresponding structure. One of the major
areas of their application is the production of
surfactants used in the production of synthetic
detergents with a biodegradability above 90%.
The implementation of the process of
dehydrogenation of higher n-paraffins in the
presence of oxygen allows you to get rid of the
non-stationary and cyclical processes. The
study of this process is currently due to the
need to create the production of higher olefins
on the basis of available raw materials [7-10].

Studies of the kinetic regularities of
the reaction were carried out in a laboratory
installation with a gradient-free reactor in the
range of 813-853 K, varying the initial molar
concentrations of n-decane in the range (2,537-
5,075)*10* mol/l, oxygen (0.374-1, 869)* 10
mol/l, and contact time not exceeding 0.12s.. A
nickel-stiblum-vanadium  oxide system
modified with lithium oxide deposited on
A1,03 was used as a catalyst.

The available data of kinetic studies
suggested that the following reactions take
place during the oxidative dehydrogenation of
n-decane:
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1. CioH22+0,5 O —» CioHzo + H2O

2. CioH22+15,5 O, —» 10 CO»+11 H,O

3. CioHz0 +150:
4. CioH22 —>

5.CioHp, —»

—» 10CO,+10 H2O
2CH4+2CoH4+C4Hg

CesHs C4sHo +4H>

6. CioH2o+20H, O — 10 CO,+31H»

Based on the above scheme of
transformation of substances, akinetic model
of the process was developed, which made it
possible to quantifythe conversion rates of
hydrocarbons depending on the reaction time,
the composition of the initial mixture,
temperature and pressure in the system

It is experimentally established that
the process of oxidative dehydrogenation of n-
decane proceeds in the kinetic region. There is
no influence of external diffusion braking,
since the process is carried out at high speeds
from 0.13 to 0.53 m/ s. The internal diffusion
braking is negligible(the change in the
diameter of the catalyst granules in the range
from 1.5 to 3 mm. Does not significantly affect
the output of the target product).

Using the law of acting masses, a
kinetic model of the process under study is
constructed for all reaction routes in the form
of a system of equations.

dc

In order to compile a mathematical
model of the process in a reactor with a
fluidized bed of a catalyst, a two-phase model
of a fluidized bed was used . N-decane, olefins
and oxygen-containing substances were used
as key substances in the modeling.

Using the example of
stoichiometrically relatively simple reactions ,
it is shown that selectivity weakly depends on
the intensity of interphase exchange, and the
effect of using an "organized" layer is reduced
to an increase in the utilization rate of the
catalyst. The transition to multi-route reactions
with complex stoichiometry significantly
complicates the selectivity picture and the
mathematical analysis of the process control
while maintaining the overall effect of
increasing productivity in the case of the
intensity of interphase exchange.

The two-phase model was reduced to a system
of equations:

q—=+ PA(c, —c;) - W, =0
dr

(=) % pace - ) =0
dr

Cio =C195C79 =Cp5

where  Ci02€i0 are the molar
concentrations of the i — th component in the
dense and bubble phases, respectively; q is the
fraction of the flow in the dense phase; A is
the coefficient of reduction to normal
conditions; T is the contact time.

Based on the above scheme of
transformation of substances, a kinetic model
of the process was developed, which made it
possible to quantify the conversion rates of
hydrocarbons depending on the reaction time,
the composition of the initial mixture,
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temperature and pressure in the system After
compiling a kinetic model of the reactor
process, the inverse kinetic problem was
solved for all reactions involving hydrocarbons
Ci0-Ci3 kinetic parameters are determined: the
rate constants and activation energies for
different brands of Pt contacts, taking into
account the assumptions that diffusion there
are no complications in the reactor for the
reactions of isomerization of paraffins,
hydrocracking and dehydrocyclization of
diolefins, and they occur in the kinetic region.
This assumption is verified by calculating the



Thiele modulus and evaluating the efficiency
factor of using the inner surface of the catalyst
grain, depending on the geometric
characteristics of the catalyst, the rate constant
of the reaction under consideration and the
effective diffusion coefficient.:

The analysis of the process under
conditions of unlimited interphase exchange
showed that the maximum possible selectivity
does not exceed 86%. At a temperature of
T=853 K, due to a sharp increase in gorenje,
the selectivity decreases to 81%. The required
contact time to achieve the specified
completeness of the transformation is reduced
from 0.09 to 0.05 seconds. When the
temperature changes from 813 to 853K.

Depending on the intensity of
interphase exchange, the selectivity varies
slightly. In the region of weak interphase
exchange (B<1 s™), the contact time decreases
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with an increase in  in the entire temperature
range of 813-853 K.

The utilization coefficient of the
catalyst is calculated taking into account the
coefficient of interphase exchange 3 according
to the formula /3/:

1

n= 100; %

I+

B
Table 1 shows the values of  in the
studied range of temperature variation and the
intensity of interphase exchange. The table
shows that in the region of interphase exchange
(B<1 sec™), the utilization rate of the catalyst
does not exceed 52% for the low-temperature
and 36% for the high-temperature regions of
the process. With an increase in the intensity of
interphase exchange and a decrease in

temperature, it reaches a value of 99.5%.

Table 1

The dependence of the catalyst utilization coefficient on the
intensity of interphase exchange.

Temperature Intensity of interphase | Catalyst utilization rate,
T, K exchange, B, s.”! n, %
0.1 52
1 91.4
813 5 98.2
10 99.1
20 99.5
0.1 43.4
1 88.5
5 97.5
833 10 98.7
20 99.4
0.1 36
1 85
853 5 96.6
10 98.3
20 99.1

The intensity of interphase exchange significantly increases the reactor performance. Studies

have shown that if the productivity in the area of weak interphase exchange does not exceed 101 g/l
(cat)with an increase in the capacity of the reactor, the reactor capacity can reach 410 g/l (cat)hour.

CONCLUSION

Mathematical modeling of the process of oxidative dehydrogenation of n-decane in a reactor

with a fluidized bed of a catalyst is carried out. Studies using a two-phase model have shown that

with an increase in the intensity of interphase exchange, the reactor performance increases

significantly. Studies have shown that if the productivity in the area of weak interphase exchange

does not exceed 101 g/l (cat)an hour, then with an increase in the capacity of the reactor can reach

410 g/ 1 (cat) hour.
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QAYNAR LAYLI REAKTORDA N-DEKANIN OKSIDLOSDIRICI
DEHIDROGENLOSMO PROSESININ TODQIQIi
R.K. Babayev
Azarbaycan Dovlot Neft vo Sonaye Universitetinin
Qaynar layli reaktorda n-dekanmn oksidlosdirici dehidrogenlosmo prosesinin riyazi
modellosdirilmasi aparilmisdir. Bu prosesin asas totbiq sahslorindon biri 90%-dan yuxar1 bioloji
parcalanma olan sintetik yuyucu vasitolorin istehsalinda istifado olunan sothi aktiv maddoslorin
istehsalidir. Tki fazali modeldon istifado edilon todqiqatlar gostordi ki, fazalararasi miibadilo
intensivliyinin artmasi ilo reaktorun mohsuldarligi xeyli artir. Eyni zamanda, zoif fazalararasi
miibadils zonasinda mohsuldarliq saatda 101 g/1 (kat) -don ¢ox deyilso, reaktor mohsuldarhigi artdiqda
saatda 410 g/l (kat) -2 ¢ata bilor.

NCCIEAOBAHUE IMPOLIECCA OKUCJIUTEJBHOI'O AET'NJIPUPOBAHUS H-
JEKAHA B PEAKTOPE C IICEBJJOOXUW/XEHHOM CJIOE KATAJIU3ATOPA
P.K.babaesB
AzepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMmbinieHHOCTH

[IpoBeneHo MareMaTHUeCKOE MOJIEIMPOBAHHUE MPOLIECCa OKUCIUTENBHOTO IErHIPUPOBAHUS
H-JIeKaHa B PEaKTOpe C MCEBJOOKMKEHHBIM cJoeM KaTanu3zaropa. OIHUM U3 KPYMHBIX oOiacTeit
MPUMEHEHHs] JAHHOTO Ipolecca  SBISETCS MPOU3BOJACTBO TMOBEPXHOCTHO-AKTHUBHBIX BEIIECTB,
UCIOJIb3YeMbIX B IPOU3BOJICTBE  CHUHTETHYECKMX  MOIOLUIUX  CPEACTB,  00JIaJarolux
6uopasnaraemoctbio Bbiie 90%. VccnenoBanus ¢ Ucmnonb3oBaHUEM ABYX(Pa3zHOI MOAETH MMOKa3alu,
YTO C YBEJIMYEHHEM MHTEHCUBHOCTH Mex(pa3HOro oOMeHa MpPOM3BOAUTEIBHOCTh pEaKkTopa
3HAYUTENIbHO Bo3pacTtaeT. [Ipu 3TOM, eciau MpPOU3BOIUTENILHOCTh B 30HE Ciaboro Mexda3Horo
oOMeHna He mpesbimaeT 101 r/m (kaT) B yac, TO MpU YBEIMYEHUU MPOU3BOJUTEIBHOCTH PEaKTopa
MoxeT gocturath 410 r/a (kaT) B 4ac.
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UZVIi-MINERAL MELIiORATIV MADDOLORIN KOMPOSTLASMA USULU IiLO
ISTEHSALIL.
ibrahimov.S.K. , Abdullayeva.L.B.
Azarbaycan Dovlat Neft vo Sonaye Universiteti
Abstrakt: Moagals, bark moaisat tullantisimin emalt masalaolarine hasr olunmusdur. Moaqgalods bark moaisat
tullantilarinin kompostlasdirilmast iisullart haqqinda genis malumat verilmisdir. Bark maisat tullantilarindan maye giibra
alinmasi zamant amala galon tizvi tarkibli qaliq asasinda hazirlanmis meliorantin Neftcala rayon torpaglarina meliorativ
tasiri tastiq olunmusdur. Elmi tadgiqatlar asasinda meliorantin sorlasmis va sorakatlasmaya maruz qalmis torpaqlarin

ekoloji barpasina miisbat tasiri miiayyanlasdirilmigdir.

Giris. Uzvi  giibrolor  kond
tosorriifatinda mohsul artimi oldo etmok ii¢iin
boyiik rezervdir. Belo giibrolorin torkibinds
bitkilorin normal inkisafi {iciin lazim olan
biitiin gqida elementlori vardir. Bundan olavo
onlarin torkibindoki bor, molibden, mis va s.
bu kimi mikroelementlorlo do zongindir. Bu
mikroelementlorin miqdar1 tizvi giibralorin
torkibindo az olsa da onlar bitkilorin normal
inkisafinda ¢ox vacib rol oynayirlar.

Uzvi giibralor kond tosorriifat: bitkilori
tictin vacib qida monboyi olmagla borabor
torpaqda gedon bioloji prosesloro do miisbot
tosir goOstorir vo bunun noticesindo do
torpaqdaki qida mohsullar1 bitkilor {i¢iin
monimsanilon formaya ke¢ir. Malumdur ki
torpaqda olan azotun bdyiik miqdar1 iizvi
maddslorin,  ¢ilirtintiilorin ~ vo  humusun
torkibindo comlosir. Cox az miqdarda azot
torpaqda bitkilor torafindon monimsonils bilon
mineral birlosmalor halinda olur.

Torpagdaki monimsanilo bilon azotun
miqdar1 osason, torpagdaki iizvi maddolorin
torkibindo ~ yasayan = mikroorganizmlorin
miqdarindan asilidir. Bu mikroorganizmlorin
hoyat foaliyyoti noticosinds torpagin potensial
mohsuldarligi, somorali mohsuldarhiga ¢evrilir,
bunun noticosindo do torpaqdaki qida
ehtiyatlar1 soforbor olunur onun minbitliyi
artmus olur.

Hazirki dovrdo kond tosorriifati is¢ilori
vo fermerlor qarsisinda ohalinin orzaq
tohliikosizliyinin tomin olunmasi maqsadilo
kond tosorriifat: bitkilorinin mohsuldarligmin
artirilmasi moagsod kimi qoyuldugu bir soraitdo
torpaqlarin miinbitliyinin yiiksoldilmasi tgiin
yerli {lizvi gilibrolorin toplanilmasi diizgiin
saxlanilmas1 vo ondan rasional istifado
olunmas: xtisusi shomiyyast kasb edir [1, 2, 3].

Uzvi  giibrolorin  biitiin ~ novlori
icorisindo on genis istifado olunan peyin vo

utilizasiya, sorlasma,
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glibro, meliorant,
sorakotlogsma
peyin mohsuludur. Bunlar hor regionda genis
yayilmis, lazimi miqdarda vo qida elementlori
ilo zongindir. Heyvanlar qida ilo yaxsi tomin
olundugda peyinin miqdar1 artir vo onun
keyfiyyati yiiksolir. Hesablamalar gostorir ki,
300 mln ton peyin va ya peyin mahsulu 20 min
ton standartlara uygun yiiksok keyfiyyatli
mineral giibralori ovoz edir.
Kompostlasdirmanm {isullari. Bork

Acar_sozlor: Kompost,

moisot  tullantilarinnan  sado  usillarla
kampomposlasdirmant  asagdaki  siillari
movecuddur:

1. ilkin hazirhq islori aparmadan
stabellordo kompostlasdirma — ¢6l tisulu;

2. llkin hazirlhq islori aparmadan
macburi aerasiya soraitindo kompostlagdirma —
kamerasiz {isul;

3. Stabellords, avvalcodon dogranilma
aparilmaqla kompostlasdirma.

Bitiin @~ bu  isullarla  hazirlanmis
kompostlar sonda siiso, ballast vo miixtalif iri
hissaciklordon alomoklo tomizlonmisdir.

Col soraitindo kompostlasdirma. Col
soraitindo stabellordo aparilan
kompostlagdirma prosesi ag¢iq havada bu
moqsadlo ayrilmis tisulla orazilords aparilir.

Bu saholorin goharlorarasi orazilorda
ayrilmasi molohot goriiliir. Belo saholor ohali
yasayan yerlordon az1 300 metr konarda, hamar
vo milliyi az olan yerdo se¢ilmisdir. Qrunt
suyunun soviyyosi yer soviyyasindon on azi 1
m-don asagi olmalidir. Orazi konarlarindan
yagis vo sel sularindan miihafizo olunmaq
moqsadilo arxlar qazilmalidir.

Stabellorin dibino 15 sm galinligda torf,
clriintii, haziwr kompost vo s. su uducu
maddolor  tokiilir. Bu  gat  torpagi
cirklondirmoadon qorumagqla borabor aerasiya
prosesino do komok edir.

Stabellor asagidan eni 2-4, iistdon eni
2-3 m, hiindiirliydi 1,5-2 m, uzunlugu 10-25 m



Olgiilorindo qurulur. Havanin yaxst kegmosi
ticiin stabellords kiploms islori aparilmur.

Koskin iyin aradan qaldirilmasi,
istiliyin gorunmasi Vo mil¢oklorin
coxalmamasi {i¢lin stabellorin sothi 15-20 sm
galinligda torf vo ya torpagqla ortiiliir.

Normal soraitdo qurulmus stabellordo
tizvi maddoalorin par¢alanmasi 3-5
glindon sonra baslayr. Kompostlagdirilan
kiitlonin temoeraturu 60-70 °C-ya qodar qalxir
vo belo temperatur 15-20 giin miiddstinda
saxlanilir. Sonradan bu temperatur 40-45 °C-
ya qodor azalaraq 2-4 ay miiddotindo saxlanilir.
Sonda iso stabellordo temperatur 30-35 °C
toskil edir.

Payiz-qis fasillorindo aparilan
kompostlasdirma zamani {izvi maddolorin
qzismast 25-30 giindin sonra bas verir.
Toxminon 1-1,5 ay orzinds 0z-6ziino
qizismalar miixtalif noqtolordo bas verir vo
sonda bu stabeldoki biitiin kompostlasdirilan
kiitloni ohato edir. Bu zaman temperatur 50-60
OC-ni asmur. Belo temperatur stabeldo 2 haftoya
godor saxlanilir.

Biotermiki prosesin normal halda
getmosi liclin  onun torkibindo olan {izvi
maddoslorin miqdar1 toxminon 25 —don az
olmamalidir.

Kompostlasdirmanin  basa catmasi
miiddoti toxminon 17 aydir. Umumi siklin
miiddoti 24 ay nozordo tutulmalidir.

Temperaturun artmmasinin dayanmast,
karbon gazmin ayrilmasmin sona ¢atmasi vo
C:N-a olan nisbati 20-don az olduqda
kompostlagdirmanin tam basa ¢atmasmin osas
olamatloridir.

Bu dsulla kompost hazirlanmasi
zamani hazir mohsulun ¢iximi zaman ilkin
xammal 60-65 % toskil edir.

Stini havalandirma yolu ilo
kompostlasdirma. Bu tisulla tullantilarin kom-
postlagdirilmasi1 zamani orqanik maddolorin
yiiksak hiindiirliikdo (toxminon 3-4 m-1 qodor)
stabelloro vurulmasi vo xiisusi qurgular
vasitosi ilo havalandirma yolu ilo aparilir.
Havalandirma aerob soraitdo
kompostlagdirmanin miiddstini 2-3 aya qodor
azalmasina sobab olur. Stabellorin
hiindiirliiytiniin - artirilmas1  kompostlasdirma
aparilan orazilorin azaldilmasina miisbot tosir
gostorir.
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Kompostlagdirma  aparmaq  Ugiin
ayrilan orazinin ¢ixiglari olmalidir vo orazido
ilin bitin fosillorindo transportun sorbost
horokotini tomin etmok lazimdir.

Kompostlagdirman1  aparmaq {igiin
tobii galalardan istifado etmok moqsadouy-
gundur. Calanin dibinin mailliyi 0,01-0,03 mm
olmalidir. Bu ¢irkab sularmin filtarasiya
olunmasi iigilin axidilmasma goradir. Calanin
dibindo bir-birindon 2-2,5 m mosafads
taxtadan horizontal havalandirma kanallar
yerlogdirilir. Hor kanalin axirinda havanin
¢ixmast {i¢lin boru qoyulur. Bu boru diametri
150-200 mm olan azbestsement materialdan

olmalidir.  Onun  hiindurliiyt  stabelin
hiindiirliyiindon ~ 1-1,5 m-don  hiindiir
olmalidir.

Dibins taxta kanallar vo havalandirma
xatlori ¢okildikdon sonra qala nisbaton boyiik
Olciilii tizvi tullantilarla doldurulur. Bu halda
tullantilarin sixilmasina, onlarin
kiplosdirilmasina  yol verilmir. Beloaliklo
qalada hava drenaji yaradilir.

Biotermiki emal zamani tullantilarn
temoeraturu 60-70 °C-yo qodor qalxir vo bu
zaman izafi istilik hava drenajin vasitosilo
stabel daxilindon kimarlasdirilir.

Hor 1000 m’ tullantmin
kompostlagdirilmasi {iciin tolob olunan orazi
0,1 ha haddinds gotiiriiliir. Kompostlagdirilma
zamani optimal nomlik daima tonzimlon-
molidir. Cilinki havalandirma zamani stabeldo
yiiksok temperatur oldugundan tullantinin
qurumasi bas verir.

Ovvolcoadan xirdalanmaqla aparilan
kompostlagsma. Stabellordo kompostlasdirma
prosesini siiraotlondirmokdon 6trii tullantilarm
xirdalanmast vo onun havalandirilmasimin
boyiik rolu vardir. Xirdalanmis tizvi tullantilar
eyni Olctila olduglarindan onlarin
nomlondirilmasi vo havalandirilmasi {i¢lin
yaxs1 sorait yaranir vo bu zaman xirdalanmis
hissociklor havanin oksigeni ilo daha foal
tomasda olur ki, bu da biokimyovi prosesini
daha foal getmosino yaxsi tosir gostorir.

Istilik itkisinin qarsismin  almmasi
tullantilar dstiinin Ortiilmasi hesabina oldo
edilir.

Stabelin yiiklondiyi ilk giindo orqanik
maddolorin intensiv parcalanmasl miisahido
olunur. Bu proses zamani artiq ikinci giin



kiitlonin temperaturu 55 °C-yo alti-sokkizinci
giinlar isa 65-70 °C-ya yiiksalir.

Aerob sorait lizv kiitlonin daxilindo
stini stirotds saxlanilir.

Bu iisulla hazirlanan hazir kompost
tiind boz rongds olur vo 18-20 giindon sonra
eyni torkibli kiitlo halinda olur, hazir mohsulun
ciximi ilkin goturtilon miqdarm 51-60 %-i
haddinds olur.

Kompostlagdirilma  zamani
maddolorin itkisi 14,0-27,7 % toskil edir.

Bu tisulla tizvi kiitlonin
kompostlagdirilmas: daha isti iqlim soraitino
malik olan conub regionlar1 ti¢lin maslohot
gortiliir.

Meliorantin  hazirlanmasi vo onun
eksperimental siaqlari. Meliorant bark maisot
tullantisindan maye giibra alinmasi prosesindo
tullant1 kimi omols golon, bork halda olan tizvi
torkibli qaliq esasmnda hazirlanmigsdir. Maye
glibro vo meliorativ.  maddoyo  patent
hazirlandig1 tiglin bu proses haqqinda genis
molumatlar verilmir vo bu moqalodo ancaq
hazirlanmis meliorativ maddonin sorlasmis va
torpaqlara tosiri arasdirilir.

Taodgigatin  metodikast  vo alinmig
molumatlarin tohlili. Torkibinds sorbast sulfat

lizvi
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tursusu, goc az miqdarda suda holl olan gips,

kalsium nitrat vo kalsium fosfat olan
hazirlanmis meliorantin sorlagmig-
sorakotlosmis  torpaqlara  tosiri, yoni

torpaqlarin  miinbitliyinin artirilmasma vo
ekoloji borpasina tosiri laboratoriya soraitindo
todqiq olunmusdur. Yuma tocriibasinin
aparilmasi {iglin hiindiirlityti 25 sm, diametri 5
sm olan xtisusi qablardan istifade olunmusdur.
Tacriibo zamani sorlasma doracasi quru galiga
goro 2,198 %, sorakotlogsmo doracosi 12,24 %
Neftcala rayonundan gotirilmis torpaq
niimunasindan istifado olunmussur.
Gotiriilmiis torpaq niimunalori xiisusi gablara
doldurulmus vo bu torpaqlarin yuyulmasi
hoyata kecirilmisdir. Meliorantin miqdar1
hektara 10 ton miqdarinda, smaq yuma
normasi is3 5% 10 va 15 min ton/ha hesabu ilo
gotiirtilmiisdiir.  Yumadan ovval meliorant
torpaqla qarisdirilmisdir [4, 5].

Aparilmis smaq tocriibasindon alinmig
molumatlart  emali  xoritosindo  molum
olunmusdur ki, adi su ilo yuma noticosindo
torpaqda olan ilkin duzlarin toxminon 50
%-n1 yumaq miimkiin olmusdur. Bu zaman
sorlasma doracasi quru qaliga gors 2,198 %-
don 1,271 %-o qodor azalmisdir.

Cadval 1.
Neftcala rayonu torpaq niimunosi ilo aparilan sinaq yuma tocriibasinin naticalori, %-lo
Sira Meliorantin | Yuma Duzlarm | Quru
Nosi normasi, | normasi, | HCO3 Cl SOq4 Ca Mg Na holli ali
° t/ha m®/ha et
[1kin torpaq
0,015 | 0,632 | 0,821 | 0,192 | 0,065 | 0,463
: i i 024 | 17,8 | 17,10| 9,60 | 5,10 | 2,014 | >!88 | 2198
Adi su ilo yuma
0,022 | 0,147 | 0,652 | 0,034 | 0,030 | 0,340
2 ] ] 037 | 415 | 1442 1,70 | 246 | 1478 120 | 127
Hektara 5 ton meliorant verilmoklo yuma
0,020 | 0,050 | 0,540 | 0,052 | 0,024 | 0,192
3 > 15000 0,33 | 1,41 | 11,24] 2,61 | 2,01 | 8,36 0,878
Hektara 10 ton meliorant verilmoklo yuma
0,017 | 0,032 | 0,382 | 0,062 | 0,020 | 0,099
4 10 15000 0,28 | 0,90 | 7,96 | 3,14 | 1,70 | 4,30 0,612
Hektara 15 ton meliorant verilmoklo yuma
0,015 | 0,029 | 0,331 | 0,060 | 0,018 | 0,077
> 15 15000 0,24 | 0,81 | 6,90 | 3,00 | 1,58 | 3,37 0,530

Kimyovi meliorantlar vermaklo yuma variantinda iss gostorici adi sul ilo yumaya nisbaton 0,5-
0,7 % asagidir, yoni yuma prosesi daha yaxsi1 getmisdir. Codvaldon goriindiiyii kimi sorlasma dorocosi
hektara 5 ton meliorant vermokls 0,88 %-o qadar, 10 ton/ha meliorant vermoklo yuma variantinda iso
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0,55 %-o godar, sulfat ionunun miqdari iso 0,540; 0,382 vo 0,331 %-0 godor azalmisdir ki, bu da adi
su ilo yuma varianti ilo miiqayisodo ¢ox yaxsi gostoricilordir.

Cadval 2.
Neftcala rayonundan gotirilmis torpaq niimunasinin
osas torkib elementlorinin gostaricilori
Udulmus oasaslar
CaS0s2H,0 | CaCOs pH Humus | Dduimus Comdon %-ls
osaslarin
. Ca Mg Na
comi, mq
I1kin torpaq
2263 | 929 | 780 | 385 | 93,76 | 8204 | 572 | 12,24
Adi su ilo yuma
1,113 | 901 | 800 | 1971 | 7604 | 8453 | 4,113 | 11,34
Hektara 5 ton meliorant verilmokls yuma
0634 | 89 | 745 | 1,860 | 8500 | 89,68 | 400 | 632
Hektara 10 ton meliorant verilmoklo yuma
0541 | 88 | 725 | 1,714 | 8813 | 9190 | 3,85 | 425
Hektara 15 ton meliorant verilmoklo yuma
0500 | 88 | 720 | 1,605 | 90,01 | 9295 | 3,70 | 335
Allnmis  meliorantin  totbiqi  ilo 10 va 15 ton/ha meliorant verilon variantlarda
aparilmis yuma variantlarinda torpagin osas daha yaxsidir. Bu variantlarda udulmus
torkib element gostoricilorindo  qiymatlori natriumun miqdart 12,24 %-don miivafiq
miisbot istigamotdo doyisib. Belo ki osas olaraq 4,25-lo 3,35 %-0 qodor azalmis,
gostorici  olan sorakotlik demok olar ki, sorakotlik tam aradan galdirilmisdir. Bu zaman
sonradan galdirilib. Goriindiiyti kimi hektara 5 udulmus kaliumun miqdarinda artim miisahido
ton meliorant verilon yuma variantinda olunur ki, bu da meliorantin torpagmn fiziki-
udulmus natriumun qiymetini 6 %-o qodor kimyovi xassolorino miisbot tosiri  kimi
asag1 salmaq mimkiin olmusdur. Bu gostorici qiymotlondirmok olar [4, 5, 6].
Naticalor

Bork moisot tullantilarmin  kompostlasdirilmasi istigamotindo aparilan elmi-todqiqatlar
noaticosinds asagidaki naticolors golinmisdir.

1. Bork moaisat tullantisi giibro istehsali ticlin ¢ox qiymotli xammaldir.

2. Onun siiratli kompostlasdirma {isulu ils emali zamani1 maye giibra ilobark halda olan tizvi-
mineral kompleks giibra vo meliorativ maddslorin do alinmasi miimkiindiir.

3. Maye giibronin istehsalt zamani alinan tullant1 osasinda hazirlanmis meliorativ maddo
torpaqlarin miinbitliyinin artirilmasi onlarin ekoloji barpa olunmasia miisbaot tosir gostorir.

4. Hektara 5, 10 va 15 ton meliorant verarok 15 min m3/ha su normasi ilo aparilan yuma
zamani torpagin ilkin sorlasma doracosini 2.188%-don miivafiq olaraq 0.878, 0.612 va 0.530%-2
godor asagi salmaq vo sorakotliyi tam aradan qaldirmaq miimkiindiir.

5. Tullantilar osasinda hazirlandigina gors iqtisadi cohotdon ¢ox somaralidir
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PRODUCTION OF ORGANIC-MINERAL RECLAMATION SUBSTANCES
BY COMPOSTING METHOD
S.K ibrahimov , L.B.Abdullayeva

Summary: The article is devoted to solid waste management. The article provides detailed
information on methods of composting solid waste. The reclamation effect of ameliorant prepared on
the basis of organic residues formed during the extraction of liquid fertilizers from solid household
wastes in the lands of Neftchala region has been confirmed. Ecological restoration of ameliorated
saline and salinized soils on the basis of scientific researches positive effects have been identified.

Keywords: Compost, fertilizer, ameliorant, utilization, salinization, salinization.

MMPON3BOACTBO OPI'AHO-MEJIMOPATUBHBIX BEIIECTB METOOM
KOMITIOCTUPOBAHMUAI.
C.K. Uoparumos, JI.b A6ayn1aeBa
CraTbs nocBsIeHa 00palleHNIo C TBEPABIMU 0TX0JaMu. B ctaThe nmpencraBieHa noapooHas

I/IH(i)OpMaIII/Ifl 0 MCETOJaxX KOMIIOCTHPOBAHUA TBCPIAbIX OTXOHOB. HOI[TBep)KI[eH MCJII/IOpaTI/IBHBII\/’I
3¢ deKT MenuopaHTa, IPUrOTOBICHHOTO HAa OCHOBE OPraHMYECKHX OCTATKOB, 00pa3yIOUIMXCS MpHU
W3BJICYCHUM JKUJKUX YHOOpEHUN U3 TBEPAbIX OBITOBBIX OTXOJOB Ha 3emisix HedruamuHckoro
paiioHa. DKOJIOrH4ecKoe BOCCTAHOBIIEHUE MEJIIMOPHPOBAHHBIX 3aCOJIEHHBIX U 3aCOJIEHHBIX IIOYB Ha
OCHOBC HaYYHbIX HCCHGHOB&HHﬁ. TIOJIOKHUTEIIBHBIX Bq)q)CKTOB HE BBIABIICHO.

Knwouesvie cnosa: xoMnoct, yio0peHue, MEIMOPaHT, yTUIN3ALUs, 3aCOJIEHUE, 3aCOJICHUE
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NEFT-QAZCIXARMA SONAYESINDO RADIOAKTIV iZOTOPLARIN TOTBIiQi
VO TOHLUK®OSIZLIK TODBIRLORI
L.A. Kazzimova, M.H.Moaharromova
Azarbaycan Dovlat Neft vo Sonaye Universiteti
Latifa.ismaylova@gmail.com

Taqdim olunan maqala radiometrik islorin miiasir iisullarla aparilmasi va bu zaman tatbiq olunan tohliikasizlik
tadbirlorinin sarhina hasr olunub.Quyuya radioaktiv maddanin tahliikasiz sokildo verilmasi atraf miihitin va is¢i
personalin taohliikasizliyinin tamin edilmasi ti¢iin an zaruri sart hesab olunur. Quyuya radioaktiv maddonin taklif olunan
tisulla vurulmasi iisulu radioaktiv madds tozlarimin insan orqanizmina diisma ehtimalini minimuma endiriv. Homginin
moaqalads radioaktiv izotoplarmn diizgiin va tohliikasiz saxlanmlmasi masalolori do verilmisdir.

Neft-qaz¢ixarmada geoloji-kosfiyyat
islori miixtolif xarakterdo oldugu {i¢iin onlarin
icrasinda miioyyon tohliikosizlik todbirlori
hoyata kecirilir. ~ Geoloji  planlasdirma,
topoqrafiya-geodeziya, geofizika, qazima vo
basqa islor tohliikasizlik qaydalarini nazars ala
miioyyon layihoalor osasinda icra edilir. Tosdiq
edilmis layiho sonadlori olmadigda geoloji-
kosfiyyat islori aparilmasi qadagandir.

Neft-qaz¢ixarmada  geoloji-kosfiyyat
islorinin ~ baslanmasi  {iciin  radiometrik
todqigatlarin aparilmasi zoruri sortlordondir.
Radiometrik tadqiqatlar zamani, bir qayda
olaraq 6z aktivliyini tez endira bilon, tadqiqatin
aparilmasini tomin edon vo kicik yarimdagilma
dovriino malik radioaktiv izotoplar istifads
olunur (yod -131, sink -65, sirkonum -95,
domir -59 va s.).

Moqaloado radiometrik islorin
aparilmasi {Ug¢tin toklif olunan tsul daha
tohliikasiz vo miiasir mketodlar osasindadir.
Radiometrik islorin aparilmasi iiglin xiisusi
lehimlonmis siiso ampula istifado olunur.
Radiometrik is aparilan yerdo ampula
uzadilmis dostokli masmin komoyi ilo xiisusi
vasitoyo gotirir vo su altinda sindirirlar. Bu
sokildo quyuya vurulmaq ticlin qarisdirilmig
mohlul alinir.

Hordon radioaktiv.  madds  olan
ampluani su ilo dolu quyunun ag¢iq agzinda
basirlar. Sement halgasinm hiindiirliytinii vo
galimhigimi toyin edorkon sement mohluluna
aktivlosdirilmis holledici alavo olunur.

Hidravlik partlama zamani toboagodo
catin askar olunmasi liclin quyuya bir hisso
aktivlogdirilmis qum, o olmadigda iso
radioaktiv mohlulun sulu holledicisi vurulur.
Maddo tobaqo qatlarina kegorok gamma-
karotaj oyrisinin qurulmasi zamani onun
askarlanmasina imkan yaradir. Bu islorin
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aparilmasi zamani is¢inin lazimi tohliikosizlik
qaydalarma riayot etmomosi onun ionlagma
sialanmanm  tohliikkoli  tesirine  moruz
qalmasina sabob ola bilor. Stialanma bilavasito
hom radioaktiv monbadon, hom do radioaktiv
maddo diiso bilocok avadanliq, osya vo
materialdan da ola bilor.

Bununla olagodar olaraq xidmotgi
personalin radioaktiv maddolorin totbiqi ilo
yaranan tohliikkalor vo xobordarliq todbirlori
barodo molumati olmalidir. Iso baslamazdan
ovval onlar xiisusi tolimat kegmolidirlor.

Belo islor aparilan orazi kontur iizro

“radioaktiv  tohliiko” nisanlar1 1ilo geydo
almmaldir.
Aktivlosdirilmis  mohlulun  quyuya

vurulmasinda boru komorlorinin lazimi kip
baglanmamasi noticosindo onun oraziyo axma
ehtimali istisna olunmur. Bu homginin
sementlonmo  aqreqatinin  agiq  bakinda
hoalledicinin hazirlanmasi vaxti da yarana bilor.

Quyunun yuyulmas1 zamani radioaktiv
maddo holledicisi yuyucu maddonin sothino
cixir. O, adoton quyudan axaraq otraf orazini
cirklondirir.

Cox vaxt is soraitino goro tolob olunan
yiiksok aktivlikli neytron monbolor istifado
olunur, bu vaxt gamma-aktiv holledicilorin
¢okilib biikiilmo qaydalar1 pozulur, nsticods
onun itkisi bas verir.

Bitin  bunlar  is¢ilorin  stialanma
tohliikosini  yiiksoldir, eyni zamanda bu
monsoli pozuntular1 aradan qaldirir vo hotta
tohliikoni tam sokildo konar edir.

Is yerinin radioaktiv maddolorlo
cirklonmosinin qarsisim1  almaq bu kimi
maddolorin insan orqanizmino diismosinin
garsisinin alinmasi tizro vacib sortdir.

Bununla olagodar quyuya radioaktiv
maddo mohlulunun vurulmasi {isulu onun



avadanliga dismosi vo  otraf  orazini
cirklondirmak miimkiinliiytinii konar etmoalidir.

Sementloms zamani quyuya radioaktiv
halledicinin tohliikasiz vurulmasi tigiin tokmo
armaturdan 1m mosafods olan kip xott vo
tokmo armatur arasinda yerlosdirilmis vasito
totbiq oluna bilor. O, izotoplu armaturlar tigiin
olan kamera altinda 3 dolikli qol boru
soklindodir (sokil 1). Ampluant boltun
burulmasi zamani basirlar. Kameranin dibindo
radioaktiv mayenin ¢ixmast {i¢lin Smm
diametrli desiklor vardir. Suyun ke¢gmosi vo
radioaktiv maddo galiglarin yuyulmasi iig¢iin
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kamera  divarlarinda  30x4mm  Ol¢ila
poncorolor var. Kameranin daxili sothinin
cirklonmomaosi {iglin hamarlayirlar.

Quyunun todqiq olunmasi vo maye
radioaktiv izotoplarin tohliikkesiz vurulmasi
tictin xiisusi cihaz hazirlanmisdir.

Cihaz acgiq verici vasitosilo korpusla
birlosdirilmis tutucu baslhiglardan, stok, yay,

morkozlosdirilmis  halga, asagi otlriici,
vurucu, tor sokilli uclugdan ibaratdir.
Cihazin  yiiklonmosi va  izotopun

verilmosi protesti asagidaki sokildo hoyata
kegirilir.

TSI

AR R .

Sokil 1. Quyuya radioaktiv maddanin verilmasi izra vasito
1 - gqol boru; 2 - boltlar; 3- doalik; 4 - pancara.

Tutucu bashqlt cihaz laboratoriya
todgiqat masininin bucurqgad barabanindan
golon moaftilo birlosdirilir. Bundan sonra asagi
ottirtictidon torsokilli uclug burulub agilir vo
araya maye radioaktiv izotoplu ampula
yerlagdirilir. Cihazi bu sokildo adi lubrikator
vasitosi ilo quyuya endirirlor. Lazimi dorinlik
oldo edildikdon sonra onun asagi enmasi
dayanir, bunun noticosindo vurucu giicli
inersiya gorginliyi altina diistir. Bu sobobdon o
yay tozyiqino {istiin golorok asagi enib siiso
ampluaya buraraq onu sindirir. Bundan sonra
yayin sixic1 giicliniin hesabina stok vurucu ilo
baraboar avvalki voziyyato golir.

Ampluanin sinmasinin tominati {igiin
moftildon dartilmani bir ne¢o dofo tokrar etmok
olar, bundan sonra cihaz quyudan c¢ixarila
bilor. Bu halda izotoplar burulan mayenin axini
ilo (mayenin vurulmasi ampluanm
sindirilmasindan  5-6 doq. ovval baslayir)
cihazdan yuyulur. Cihazin {ifiiqi vo saquli
istigamatds yelgokon doliklori oldugu tigiin
quyuya vurulan mayeds olan izotop qaliglari
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rahat yuyulur vo o tam sokildo tomizlonir.
Cihaz 3-4 dofs istifado olundugdan sonra hor

bir geofiziki miiossisodo  olan  xiisusi
laboratoriyada dezaktivasiyaya moruz qalir.
Vurucu  mexanizmin  avvalcadon

islomosinin qarsisin1 almaq ticlin  (morkozi
rozonin ag¢ilma aninda lubrikatorda cihazin
titromosi, moftilin tosadiifi tormozlamasi va s.)
yay 2 mm diametrli polad moftildon hazirlanir.

Quyuya yiiksok dozali izotoplarin
vurulmasi lazim golorso cihaza 2-ci izotoplu
ampula qoyulur. Bunun {giin  Otiirtici
korpusdan burulub ac¢ilir vo ampula stokun
yuxar1 sonlugunda yerlosdirilir. Injektoru bu
voziyyatdo quyuya endirirlor (sokil 2).

Cihaz boyiik deyil, onun osas olgiilori
ampluanin 6lgiilori ilo limitlosdirilir. O neft-
gaz  ¢ixarma  miiossisolorindo  sonaye
smagidan kecirilmisdir.

Cihazin totbiqi 2-3 dofo izotop sorfini
azaldir vo vurma prosesini siirotlondirir,
homg¢inin  xidmot¢i  heyotin  zodslonmo
miimkiinliylinii istisna edir.



Neft-qaz¢ixarma miiossisalorinda
aparilan radiometrik islor zamani isg¢ilorin
stialanmasmin sutkaliq dozasmin bdyiik
hissosi  dorinlik  cihazlarindan  neytron
monbolorin - qurasdirilmast  vo  ¢ixarilmasi
hallarinda yaranir.

Buna goro do bu vo digor oxsar
ompliyyatlara sorf olunan vaxti maksimal
azaltmaq lazimdir.

Radioaktiv  izotoplarla  isloyarken
alotdon tohliikasiz mosafodo istifado etmok ¢cox
vacibdir. Bu moqgsadlo radioaktiv maddoli
ampluanin  konteynerdon konar edilmosi,
homginin aktivlesdirilmis hoalledici hazirlanan

Ll
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zaman radioaktiv. maddsli  ampluanin
sindirilmasi ticlin manipulyatorlar
hazirlanmisdir.

Cihaz va avadanligin dezaktivizasiyasi
sanitar gqaydalarda gostorilon reseptura iizro
hazirlanmig xiisusi yuyucu maddalorls aparilir.
Homg¢inin orazido askar edilmis ¢irklonmo
konar olunur.

Orazi \6) avadanligim
dezaktivizasiyasindan sonra  radioaktiv
halledicilorin vo xiisusi yuyucu maddalorin
kanalizasiya vo ya a¢iq su ¢onlorino axidilmasi
zamani onlarmn qatiig1 sanitar qaydalarinda
gostorilon miqdardan yuxari olmamalidir.

4
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Sokil 2. Maye radioaktiv izotoplarin vurulmasi tigiin tohliikkesiz quyu injektoru
1 - tutucu bashq; 2 - a¢iq otlirticii; 3 - korpus; 4 - ampulalar; 5 - stok;
6 - yay; 7 - morkozlosmis halqa; 8 - asagi 6tiirticii; 9 - vurucu; 10 - tor sokilli uclug.

Sementlomo zamani tamamlama islori.
Sementlonmodon sonra quyu sementlonmonin
sonunda olan istismar quyusu 24 saat, texniki
komor {iciin - 16 saat, konduktor tigiin - 12 saat
tozyiq altinda sakit saxlanilir. Bu miiddot sona
yetdikdon sonra sementlonmo baslig1 ¢ixarilir
vo sement mohlulunun galxmasmim faktiki
hiindirliiytinii  toyin etmok {i¢lin quyuya
elektrotermometr buraxilir.

Sementin hidratlasmas1 noticosindo
onun barkimasi zamani istilik ayrilir, bu iso
otraf miihito tosir edir (verilmis halda qoruyucu
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komor daxilindo ondan gilli mohlula). Gilli
mohlula istilik sement mohlulunun galxdigi
dorinlik hiindiirlitytindo 6tiirtiliir.

Komordo mohlulun temperaturunun
doyismosini elektrotermometr sement
mohlulunun galxma hiindiirliyti kimi geyd edo
bilir. Vaxt otdiikco istilik otrafa yayilir vo
elektrotermometrlo sementin moévcud olma
zonasini toyin etmok miimkiin olmur. Buna
goro do 6lgmoni quyunun sementlosmasindon
30 saatda gec olmayaraq aparmaq lazimdir.



Quyuda mayenin qarigsmasma yol
verilmosin deyo, basqa 6lgli omoliyyatlarinda
aparildigi kimi, 6lgmo termometrin endirilmosi
zamani aparilir.

Bir sira hallarda temperatur olgiisii
doqiq noticolor vermir (mosolon, sement
halgasinin ki¢ik galinlhiginda, quyuda yaranan
yiksok temperaturda). Bundan basqga o
boruarxast sahodo en kosik iizro sementin
paylanmasinin  boraborlik  hoddini  tam
xarakterizo edo  bilmir. Sementlomoyo
nazaratin radioaktiv iisulu miioyyon doracodo
yaxs1 noticalor verir. Bu tisul radioaktiv maddo
olavo olunan sement mohlulu ilo sementloma
prosesindon bohs edir. Sement mohlulunun
tutulmasindan sonra quyunun dorinliyi tizro
gamma siialanmanin intensivliyinin doyismasi
oyrisi tortib olunur. Quyunun dorinliyindon,
vurulan sement mohlulunun hacmindon vo
sementlomonin sonundan dlgmo omoliyyatina
gadar kecon vaxtdan asili olmayaraq bu {tisul
doqiq naticolor verir. Bundan slavo sementin
paylanmasini boruarxasi sahado en kosik {izro
do todqiq etmok miimkiindiir. Bunun tgiin
gamma stialanma indikatoru vertikal daliyi
olan qurgusun ortilk daxilino yerlosdirilir.
Indikatorun belo ekranlasdirilmasi gamma
stialanmanin intensivliyini miuxtalif
istiqgamotlordo 6lgmoys imkan yaradir. Ortiiyii
gamma slialanma intensivliyinin mixtolif
istigamotlori  lizro  firlatmaqgla  sementin
goruyucu komorlor arxasinda paylanma
xarakterini todqiq etmok miimkiin olar.

Sementin qalxma hiindiirliiyiinii toyin
etdikdon sonra quyu agzi lazimi avadanliglarla
tochiz olunur.

Radioaktiv  izotoplardan  istifado
zamani xidmoti personal tolimatlandirilmali,
islor aparilan saho iso “radiasiya tohliikosi”
nisanlart ilo tomin olunmalidir. Stialanma
monbalori ilo is aparan fohlolor xiisusi
goruyucu paltar geyinmoali vo onlar 2 fordi cib
dozimetri ilo tomin olunmalidir.

Dasina bilon qurgusun konteyners
yerlosdirilmis sulu mohlullu radioaktiv maddo
ampulu is yerino masinda gotirirlor. Stialanma
monboli ampluant ol ilo hotta olcok ilo
gotirmok  qadagan edilir. Konteynerdon
radioaktiv maddonin ¢ixarilmasma bilavasito
onun istifadesindon qabaq icazo verilir.

Miihafizo olunmamis stialanma
monbolori ilo biitiin  omoliyyatlar1 distansion
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alotin komoyi ilo aparmaq lazimdir. Alst kimi
manipulyator  istifado  etmok  moaslohot
gorliilmiir. Radiasiya maddosi olan ampula
ticin manipulyator vo metal amplualari
konteynerdon  ¢ixarmaq  {iglin  maqnit
manipulyator asagidaki sokilde gostorilmisdir.

Ampula manipulyatorun komayi ilo
xtisusi vasitodo buruga gotirilir vo su altinda
saxlanilir.

Aktivlosdirilmis sementlo
sementlomonin aparilmasina biitiin birlogsmo
hissolorinin tam kipliyi seraitinds icazo verilir.
Belo ki hermetikliyin pozulmasi orazinin va
avadanligin radiasiya zodolonmosino sobab ola
bilor.

Tomir vo izolyasiya islori apararken
sement mohlulunun  tozyigsiz  quyuya
vurulmast  zamanmi  sement  mohlulunun
aktivlosdirilmesi {i¢lin quyu agzi vo aqreqat
arasindaki  xotdo  yerlosdirilmis  xiisusi
kameradan istifado olunmalidir.

Sement mohlulu quyuya tozyiq altinda
vurulursa izotoplarin oraya daxil edilmasi tiglin
kameradan istifado etmok lazimdir.

Radioaktiv mayenin quyuya
vurulmasindan sonra ona yaxin olan biitiin
olago  xotlori aktivlosmomis maddo ilo
yuyulmamalidir.

Radioaktiv  maddoalorlo is  sona
yetdikdon sonra quyunun otrafi, boru komorlori
vo avadanligda dozimetrik 6l¢ti aparilir. Bu
Olciilorin naticolori xiisusi jurnalda qeyd olunur
vo onun asasinda hor bir obyektdo doza giiclinii
gostormoklo radiometrik kart tortib olunur.
Radioaktiv izotoplarda zodolonmis yerlorin
dezaktivasiyasindan sonra gamma
stialanmanm aktivliyi sanitar-buraxilabilon
normadan yiiksok olmamalidir.

Radioaktiv izotoplarla isloyon soxs is
sona yetdikdon sonra xiisusi geyimi, alcoklori,
papagi ¢cixarmali, onlar1 xiisusi dolaba yigmali,
ollorini sabunla tomiz yumali vo dozimetri
yoxlamaya vermolidir.

Sementlomo omoaliyyati sona yetdikdon
sonra sementlomo bashiginda kran1 baglamaq

vo sistemdo tozyiqi atmosfer tozyiqino
endirmak lazimdir.
Tohliikasizlik  toloblori.  Radioaktiv

izotoplarla is xiisusi tochiz olunmus otaqglarda
vo ayrilmis is masalarinda aparilir. Belo
yerlorin tavan vo divarlar1 dairovi kiincli,
cixintisiz, hamar diizoldilir, agiq yagl rong
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cokilir.  Qonsu  saholorin  miihafizosini Izotoplarin  diizgiin saxlanmas1  vo
gliclondirmok tiglin divar vo tavanin suvagina dasinmasi ¢ox vacibdir.
barit mohlulu ¢okilir. Désoms ¢at vo oyuqsuz Radioaktiv  izotoplar  laboratoriya
hamar hazirlanmali vo {izerina su hopmayan otaglarmda  giindolik  tolobatdan  yuxari
material ilo oOrtiilmolidir. (metlax tobogosi, olmayaraq miioyyon miqdarda ayri-ayriligda
linoleum). Qap1 va pancaralor hamar, pancara xiisusi seyflordo saxlanilir. Onlar uzun miiddat,
alt1 70° bucaq altinda borkidilmoalidir. laboratoriyadan uzaqda, xtisusi tochiz olunmus
Saho sovurucu hava doyismo vo anbarlarda saxlanilir.
kalorifer isidici ilo tochiz olunmalidir. Radioaktiv maddoalor aparila bilon
Boks, kabina, dolablarda konteynerdo yerlosdirilmis hermetik
yerlogdirilmis yerli sovurucu havadoyismodon amplualarda saxlanilmalidir. Onlar daima
do istifado olunur. Sahonin tomizliyino vo seyfdo vo ya quyuda qalmali vo lazim golorso
avadanligin sazliga xtisusi digqot olunur. Hor aradan ¢ixarilmalidir. Radioaktiv izotoplarin
giin nomli, ayda bir dofo iso timumi tomizloma dasinmast zamani onlarm sopalonmasi va
islori aparilir. Tomizlomo zamani sahodo axmasina qarsi todbirlor hazirlanmalidir.
dozimetrik yoxlama kegirilir. Istonilon radioaktiv maddo “radiasiya
Radioaktiv maddo torkibli qaliqlar tohliikasi” nisani olan xiisusi tochiz olunmus
xtisusi konteynerlora yigilir Vo masinda yerlosdirilmis qurgusun vo ya parafin
zararsizlosdirmok, basdirilmaq ticlin (stialanma noviindon asili olaraq) konteynerds
montaqoya gondorilir. dasmir. Dasmma qaydalar tizrs xiisusi tolimat
kecmis soxslora bu isi gérmayo icazo verilir.
ODOBIYYAT

1. Rasulov S.R., Sadiqov A.S. Neft-qaz sonayesinds istehsalatin tohliikasizliyi, Baki, “ADNA-
nin nosri” 2012, 341s.

2. buoreoxumust paguonykianoB : yueOHuk / C. I1. Topmun. — Mocksa : Uadpa-M, 2016. —
320 c.

3. Pe3unkoB E.A., Tkauenko lO.JI. Be3omacHocth xm3HenesrenbHoct. M.: «MITUVY»,
2006.

4, Pannanuonnas 6e3omacHOCTh : yaebHoe nocoowue : B 2 yactsx / M. B. Ponesuy, I'. 1. Mop3ak,
E. B. 3enenyxo. — Yacte 1. — Munck : PUBII, 2014. — 246 c.

5. OCHOBBI paJMaIMOHHON 0€30TMacCHOCTH HacelieHus : yuyeOHoe mocooue / 5. JI. Mapxoukuii.
— Munck : Bemmsiimas mkoina, 2014, — 224 c.

6. CyneiimanoB M.M. u np. Oxpana Tpyna B He(TssHON TpoMbIieHHOCTH. M.: «Henpay, 1980.
7. bama6a B.U., Hdynatomkun W.U., T1aBnenko B.II. Ilpomeinuiennas 6e30macHOCTh JT00BIYN

Hetn u raza. M® «HarnmonanbHbI HHCTUTYT HeTH U Taza», 2008, 456 c.
8. Neft¢ixarma sonayesindo tohliikosizlik qaydalari, Baki, 2005, 296 s.

APPLICATION AND SAFETY MEASURES OF RADIOACTIVE ISOTOPES IN THE OIL
AND GAS PRODUCTION INDUSTRY
Kazimova L.A., Maharramova M.H.

The presented article is devoted to the modern methods of radiometric work and the
interpretation of safety measures applied in this case. The safe delivery of radioactive material to the
well is considered to be the most necessary condition for ensuring the safety of the environment and
personnel. The proposed method of injecting radioactive material into the well minimizes the
possibility of radioactive dust entering the human body. The article also addresses the issues of proper
and safe storage of radioactive isotopes.

Keywords: radioactive isotope, radiometric work, radioactive substance, safety,
decontamination
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IMPUMEHEHUWE U MEPBI BE3OITACHOCTHU PAIMOAKTUBHBIX N30TOIIOB B
HE®TETA30BOM IMPOMBIIIIJIEHHOCTH
Kasumosa JI.A., Mareppamosa M.X.
Azepoaiigxanckuii 'ocynapcrsennslii YHusepcuter Hedpru u IIpombinieHHOCTH
Latifa.ismaylova@gmail.com
[IpencraBieHHas cTaThsl MOCBSIIEHA COBPEMEHHBIM METO/IaM PaJMOMETPUUYECKUX paboT U
MepaM 0e30I1aCHOCTH, TPUMEHSIEMBI B 3TOM ciydae. be3onacHas nojgada paJuoakTUBHBIX BEILIECTB B
CKB)XMHY CUMTACTCS CaMbIM HEOOXOIMMBIM YCIOBHEM oOecredeHus: 0€30TacHOCTH OKPYKAIOIIeH
cpenbl W pabouero mnepcoHana. llpenmaraemblii crmoco0 3akayku paJMOAKTUBHBIX BEIECTB B
CKBOXMHY CBOJUT K MHMHUMYMY BO3MOXXHOCTh IONAJAHUS PAJUOAKTUBHON IBUIM B OPraHU3M
yenoBeka. B craTthe, Takke, 00CyxIaeTcss MpaBuia O€30MAaCHOTO XpaHEHWsS pPaJlOaKTUBHBIX
H30TOIIOB.
Knwuegvie cnoea: pagvoOaKTHBHBIM — W30TOI,  PAaJUOMETPUYECKHE  HCCIEIOBAaHMS,
pas0aKTUBHOE BEIIECTBO, 0€3011aCHOCTD, 1€3aKTUBALIMSL.
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UOT 535.37
STUDY OF THE OPTICAL PROPERTY OF CVD ZINC SELENIDE IN THE RANGE OF
6000 -400 CM™' OF THE IR SPECTRUM
L.I.Abbasov, J.I.Ismayilov
Azerbaijan University of Oil and Industry

The spectra of transmission, absorption and infrared reflection of polycrystalline CVD (chemical vapor
deposition) ZnSe in the range of 400-6000 cm™ of the IR spectrum (at T = 300 K) have been investigated. As a result, the
presence of IR-active absorption modes with a frequency of 565-574 cm™ and 616 cm™' was revealed, which are associated
with the stoichometric composition of the sample under study.

Key words: polycrystalline zinc selenide ,
CVD(chemical vapor deposition) ZnSe, transmission
and absorption spectra ciekTpsl , infrared reflection

Introduction: The transparency of
CVD zinc selenide allows this material to be a
leader when used simultaneously in both the
visible and infrared regions of the spectrum.
Therefore, this material is widely used in laser
optics, in devices for receiving and recording
weak IR radiation, and at A = 10.6 um the
transparency of zinc selenide is quite
maximum and is used to create output devices
in lasers [1-3]. In this work, we investigated
the transmission, absorption and infrared
reflection spectrum of polycrystalline CVD
ZnSe in the range of 400-6000 cm™ of the IR
spectrum, which, we believe, is more closely
related to the stoichometric composition of the
sample and to the method of obtaining these
samples.
Experimental : Samples of polycrystalline

CVD ZnSe 3 mm thick were obtained by
chemical vapor deposition (CVD) at the
Institute of Chemistry of High-Purity
Substances of the Russian Academy of
Sciences (Nizhny Novgorod), where volatile
halides (organometallic zinc compounds or
elemental zinc) are used as a zinc source, and
as a source of selenium, hydrogen selenium
(organoelement compounds of selenium or
elemental selenium) [4].Crystal growth from
the vapor phase occurs at a lower temperature
compared to melt technology. This helps to
improve the impurity composition and
structural defects of zinc selenide, i.e., it leads
to a decrease in the concentration of bulk
defects, and also makes it possible to reduce
the contamination of the growing crystal by the
ampoule material. The
background impurities for the studied sample
of polycrystalline CVD ZnSe was determined

concentration of
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by two methods: atomic emission spectroscopy
and laser mass spectrometry.Total impurity
content <10'%-10'7 ¢cm™ (Cu ~10'7 ¢m™). The
oxygen concentration is controlled by the
method of chemical gas chromatographic
analysis and is: O ~ 10'8-10% ¢cm? [5]. Figures
1, 2, 3 show the transmission, absorption and
reflection spectra of infrared radiation,
respectively. All measurements were carried
Vertex70 infrared Fourier
(Bruker, Germany) with a
vacuum chamber and a diffuse reflection
attachment, in the spectral range from 4000 to
40 cm’!, the standard spectral resolution is no
worse than 0.5 cm™ and at a temperature of 300
K.

Results and discussion: As can be seen
from Fig. 1, the CVD transmission of zinc
selenide in the range 950-600 cm™ is not the
same: in the range 800-950 cm™ it is quite high,
at 700-800 cm™ it begins to decrease and,
starting from 700 cm™!, the decrease becomes
sharp. In fig. 2, which shows the absorption
spectrum, starting from 800 cm™ absorption
increases, and at 447 cm?! it becomes
maximum. If we consider the spectrum of
infrared reflection - Fig. 3, then it is also
obvious that in the range of 400-800 cm
infrared reflection decreases, by 1000 cm™ it is
maximum, and in the range of 1000-6000 cm!
without changes. In the transparency spectrum
(574 and 616 cm?) and in the infrared
reflection spectrum (565 and 616 cm™), modes
associated with absorption are observed.
According to the known literature data, the
transparency region of CVD zinc selenide has
two limits: the first is short-wavelength,
determined by the band gap and associated

out on a
spectrometer



with the absorption transition of electrons upon
excitation from the valence band to the
conduction band, and the second, the long-
wavelength one, corresponding to the lattice
absorption of the matrix and determined by the
resonance vibrations of the atoms of the crystal
lattice. Zinc selenide CVD. Analysis of the
long-wavelength (LW) absorption edge
showed that the enhancement of absorption in
the region of the LW-edge is determined by the
multiphonon spectra of lattice vibrations,
mainly of optical phonons LO and TO, most
often by the 2LO-components of the spectrum
[6]. In addition, the transparency of
polycrystalline ZnSe depends on the presence
of excess Zn and Se components in the sample
under study [6]; on the stoichiometric
composition of the sample and also depends on
the background impurities of oxygen, copper,
etc.  Quantitative  X-ray  microanalysis

EKOENERGETIKA 2/2021

determined the composition of the phase and
the distribution of chemical elements on the
surface of the CVD zinc selenide sample under
study, and the results show the surface
homogeneity and a change in stoichiometry
within the homogeneity region towards excess
selenium, i.e. Zn -48.78%, Se - 51.22% (in
at.%).

Conclusion: In conclusion, it can be
noted that the studied sample of polycrystalline
CVD ZnSe with the above data (excess of
selenium, with background impurities of
OXygen, copper, etc.) in the range of 800-950
cm™ has a transparency of 70%, in the range of
1000-6000 cm™ infrared reflection is more
stable within 24%, and in the region of 400-
6000 cm! the presence of IR-active absorption
modes with frequencies of 565-574 cm™ and
616 cm™. The results can be used to improve
the quality in the manufacture of passive
optical elements of infrared technology.

Transmittance
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Fig. 1. Transparency spectrum of polycrystalline CVD ZnSe
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Fig. 2. Absorption and transparency spectrum of polycrystalline CVD ZnSe
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Fig. 3. Infrared reflectance spectrum of polycrystalline CVD ZnSe
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IQ SPEKTRININ 6000 -400 SM! DIAPAZONUNDA CVD SINK SELENININ OPTIK
XASSOLORININ TODQIQI
I.i.Abbasov,C.I.ismayilv
Azarbaycan Dovlot Neft vo Sonaye Universiteti

I1Q spektrinin 400-6000 sm-1 diapazonunda (T = 300 K-do) polikristal CVD (kimyavi buxar
¢okmo) ZnSe-nin buraxmasi, udulmasi vo infraqirmizi oks olunmasi spektrlori todqiq edilmisdir.
Noticada 565-574 sm™ vo 616 sm™ tezlikli IQ-aktiv udma modlarmin mévcudlugu askar edilmisdir
ki, bu da ki, tadqiq olunan niimunonin stixometrik torkibi ilo baghdir.
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W3YUYEHUE ONITUYECKOI'O CBOMCTBA CVD CEJIEHUIA IIUHKA B
JIUATIA30HE 6000 -400 CM™' UK-CITIEKTPA
HN.N. Abbacos, [Ix.U. UcmaiiblioB
Azepoaiigxanckuii 'ocynapcersennslii Yausepcuter Hepru u Ilpombinviennoctu, baky

HccnemoBaHbl CIEKTPBI MIPOITYCKAHUS, TTOTJIONMIECHUS M MHOPAKPACHOTO OTPAKCHHUS
noymkpuctammaeckoro CVD (XHMHUECKOTO OcaxIeHUs U3 ra30Boii (a3pl) ZnSe B quama3oHe
400-6000 cm! K-cnektpa (mpu T = 300 K). B pe3ynbrare 6bL10 BblsABIeHO Hamuuue VK-
AKTUBHBIX MOJ| OTJIOLIEHHs ¢ 4acToTol 565-574 cm™! u 616 e, koTOphIE CBA3aHEI CO
CTEXOMETPUYECKHUM COCTAaBOM HCCIIeyeMOTro o0pasia.
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VIK 662.67.66.092.147.3:541:1
TEMIIEPATYPHO-IIPOTPAMMWUPYEMBIN TUPOJIN3 JEKBATAHCKOI'O CJIAHIA
A3EPBAMIKAHA.
®.M. AodayanaeBa, A.A. IOcug-3ane
Azepoaiigxxanckuii 'ocynapcrsennslii YHusepcuter Hedtu u IIpombliieHHOCTH

Annomauusn: B oannoti pabome uzyuen cocmas Jlexkbamarckozo u Lllexuxancko2zo mecmopodicoets 20proyux
cnanyes Abuieponckoeo nonyocmposa Azepoatiodcana. Onpedenenvl Ux dNeMEHMHbIN COCMAG, NPOGEOEHbl AHANU3
Quutepa u mexHuuecKull aHamu3 clanyes. Ycmanoeneno, umo 6 Jlexkbamawnckom cianye 6onee 20% opeanuueckoi
maccewt, a 8 cranye lexuxan ~5,5%. Jlekbamarnckuii craney noogepeancs nuponusy. Ipu smom uzmeHsnacs ckopocms

nazpeea om 5 C 0o 50°C ¢ munymy u mensinu memnepamypy om 450°C oo 700°C. C ysenuuenuem ckopocmu nazpeea u
memMnepamypbl, 8bixo0 HCUOKUX NPOOYKIMOE YEEIUYUBACTICSL.

Knwuesvie _cnoga: roprouuii  ClaHel,
MUPOJIN3, CKOPOCTh HAarpeBa, CMoJjia MUPOJIn3a, ra3
MUPOJIN3a.

BBenenne: 3aexu roOproYrX CIaHIIEB
B AsepOaiikane  3HauuTenbHble.  Ha

CErOHSIIIHUN JICHb OTKPBITBI 50
MECTOPOXKIAEHUM, U3 KOTOPBIX MUCCIEAOBAHO 3
MECTOPOKICHHUS, Ha JIOJIIO KOTOPBIX

npuxoautcs 0,6 miapny ToHH. Tak kak B
AzepOaiikane 3HaUYNTEIbHbIE 3anackl HEPTH
M Taza, TO OIEHKA MPHUTOJHOCTH U
NPUMEHEHHST TOPIOYMX CIAHIIEB OCTAaeTCs
HEN3BEeJaHHOM.

HaunbGonee nyumryro ¢GopMylIupoBKYy CIaHIy
man A.H. PozanoB (B 1927 r.): “Tlog stum

CIIOCOOHOCTBIO PACKaIBIBATHCS HA TOHKHE
IUTUTKA WU JIUCTOYKU B CYXOM BHUJIC U B
TOHKUX KYCKax HEPEIKO 3aroparolryrocs OT
CIUYKH W TOPSIIYIO KOINTSIIAM TUTAMEHEM,
pacrpocTpaHsis XapaKTePHBIH 3amax OUTYMOB,
P CyXOil IeperoHke CHOCOOHYH 1aBaTh
HereoOpa3Hbie MPOAYKTHI, HO HE JAOIIYIO
TaKOBBIX MpU 00pabOTKE €€ pacCTBOPUTEISIMHU.

PesynsratHamu st uccnegoBanus
OblTM  B3SATHI  CJIAHIBI  AOIIEPOHCKOTO
nonyoctpoBa JlexOaran u Illekuxan. Hamm
npoBoawics aHanm3 @wuiepa, pe3ylIbTaThl

Ha3BaHHEM MTOHUMAFOT TJIMHUCTYIO KOTOPOTO Mpe/CTaBIeHbI B TabmuIe 1.
MEPIeJICTYIO MOPOTY, 00Ja/1a1011y10
Tabmna 1
Pe3ynbraTel ananuza @umepa
Conepxanue, %

[TpomykThl JlexOaTan [llexnxan

1.Cmoma 19,89 5,44

2. TBepapIil OCTAaTOK 66,9 80,36

3. JlekoMIIO3uIIMOHHAs BOJIa 3,21 1,6

4. I'a3z + notepu 10,0 12,6

Uroro: 100 100

B cnanne Jlex6aTan kak BUJIHO W3 JaHHBIX TAOMHIBI | coAepKUTCs OOJbIIEe KOJIHMYECTBO
OpraHWKH U MEHbIIIEe KOJUIECTBO MUHEPAILHOTO OCTAaTKA .
Pe3ynbTaThl 31eMEHTapHOTO aHaTN3a JaHbl B TA0IHUIIE 2

Tabawna 2
Pe3ynbTaThl 21eMEHTHOTO aHaM3a
DJIEMEHTHBIN aHaAJIU3 Conepxanue, %

C H N S

Cnanen: 1. JlexOatan 29.9 3,1 0,86 2,88

2. lllexnxan 19,8 2,5 0,90 1,27

Cwmomna: 1. Jlekbaran 78,4 11,2 1,25 1,7
2. llexnxan 76,9 10,9 1,16 0,88
Pe3ynbTarhl TEXHHUECKOTO aHAIM3a MpeACTaBlIeHbl B TabmuIe 3

Tao0nua 3
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TexHuyeckn aHaJIN3 CJIAaHIIEB

ITokazarenu Jlexbaran IIexknxan
1.ITn0THOCTB, KI/M> 2221 2256
2. Biasxknoctb, % macc 2,9 2,95
3. ConeprkaHue JIETy4uX BelecTB, % macc | 28,2 20,95
4. 3oma, % macc 66.9 80,33
Hamu mnpoBoawics THPOJINA3 CIIaHIA CkopocTh HarpeBa HaMH MEHsUIaCh OT

JlexOaTtaH, Tak Kak OH coAepkKUT okoyio 20%
opranudyeckord dactu. Iluponus sBisercs
BBICOKOTEMIIEPATYPHBIM IIPOLIECCOM U HA HETO
BJIUSIET CKOpPOCTh HarpeBa cCbipbs. Ilpu
YMEHBILIEHUU CKOPOCTH HarpeBa B IpoLEecCe
HA4YMHAETCs KOKca- M ra3oo0pa3oBaHUE, 4YTO
MTOHM’KAET BBIXOJI CMOJIBL.

5°C/mun 1o 50°C/mun. Temriepatypy MeHseM
o1 450°C o 700°C.
B rtabmuue 4 npenacrtaBieHbl MaTepualbHbIE
Oanmancel nuposinza JlekOaTaHCKOTO CliaHIa
1pu ckopoctu Harpesa 50°C B MUHYTY.

Tabnunad
MartepuanbHble 6anaHChl Upoan3a JlekbaTaHCKOTO claHIa
Haumenosanune Brixon, % Macc
450°C | 500°C | 550°C | 600°C | 650°C | 700°C

1.I'a3 1,9 2,1 2,5 2,6 2,6 3,1

2. Cmouta 11,8 12,2 14,5 17,8 19,3 21,05

3. OtpaboTaHHbBIN CIaHEeI] 86,1 85,3 82,5 79,5 71,7 76,2

4. Totepu 0,2 0,4 0,5 0,1 0.4 0,65

Hroro: 100,0 | 100 100 100 100 100

CocraB rasza nupoJivsa jJaH B Tabmaure 5
Taomuma 5

CocraB rasa pasyioxxeHus

KomrmioneHTE! Craner JlexkOaran
KommaectBo, %

CcO 3,2

CO, 13,6
CHa4 44,2
CoHa 1,95
C>Hs 13,7
CsHs 0,65
CsHg 10,2
CsHio 2,99
H>S 6,11

B Ta6J'II/II_Ie 6 moxazaHa 3aBUCHUMOCTbH DJIEMEHTHOTO COCTaBa CMOJIbI MMUpoJInu3a OT CKOPOCTH HArpena

JlexOaTaHCKOro0 cliaHia

Tabauia 6
DJIEMEHTBI CkopocTth Harpesa, °C
5 15 20 30 40 50
Yraepon 76,5 78,7 79,9 80,8 81,1 81,5
Bonopon 8,6 8,78 8,8 8,85 8,91 8,96
Kucnopon 4.6 39 2,6 1,8 1,26 0,73
Cepa 8,1 8,18 8,21 8,24 8,26 8,3
Azor 2,2 0,44 0,49 0,31 0,47 0,51
Otnomenne H/C 0,1124 0,1115 0,1101 0,1095 |0,1098 | 0,1099
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Kak BusHO U3 MaHHbBIX Tabmuips! 6 mpu yBenudeHun ckopoctu ot 5°C no 50°C/mun. KonmvectBo
BOJIOPO/Ia, YTIIepOo/ia, CEphl U a30Ta yBeIMUUBAIOTCS. OPaKIMOHHBIN COCTAB CMOJIBI IMPOJIM3a JIaH B
Tabmuie 7.

Tabnuma 7
@paKIUOHHBIN COCTAB CMOJIBI
PactBopurens Opaxuus Ckopoctb HarpeBa, °C/MHUH
5 15 20 30 40 50
Ilentan Anudarnueckue 7.1 6,7 6,8 7,0 7,1 7,2
YIJI€BOA0PObI
Ilenran ApomaTtuyeckue 7.2 7,3 7,2 7,0 7,1 7,2
YIJI€BOA0POIbI
benzon [Tonmapomatuueckue 35,5 36,5 36,9 |37,9 |38,2 |38.,8
YIJI€BOA0POIbI
DTHaLeTaT CrnosxHbie 3(UpBI 33 35,3 | 35,2 36,2 |36 36
MeTtaHoma [TosispHbBIE COEIMHEHUS 39 4,2 4.4 4,6 4,65 | 4,7
AcdanpTeHsl 13,3 |10 9.5 7,3 6,95 | 6,1
Kak BugHO, yBelnMueHHE CKOPOCTHU ¢bpakuun U Obula BbIIeNeHa ¢pakous 35°-
HarpeBa  Majio  BIUSET  HAa  BBIXOJ 205°C, MIPEACTABIISIIOIIAS (dbpakuuro
am(paTHIECKUX  YIIIEBOJOPOJOB, KOTOPHIC CaHIIeBOTO O€H3MHa, TMPOBEJICHA YeTKas
OTJINYAIOTCSI CTaOMIBHOCTHIO CBOETO peKkTudUKaILMs, YTO MpEJCTaBIcHa B TaOIUIE
KOJMYeCTBa | VBEIIMYMBACT  BBIXOJI 8
6en3onpHON (ppakmuu. CMoJIa pa3roHsiach Ha
TaoOmuia 8
Pextuduxarus cnanueBoro 6eH3nHa
[leneBbie dpakimm Tkum., °C Brixon dpakmmit
% OT 3arpy3Ku
1.@pakuus anKkaHoB U 35-79 18
MOHOULMKJIOAJIKAHOB
2.ben3onpHas 79-105 11,5
3. TonyosbHas 106-119 18
4 KcunonapHas 120-133 9,95
5.Ky60Bblii ocTaTok >133 42,55

BriBogsl

Takum oOpa3oMm , cieayeT OTMETUTh HECOMHEHHYIO 3HAYMMOCTbh TOPIOYMX CJIAHIIEB Kak
PE3epPBHOTO UCTOUHUKA SHEPTETUUYECKOTO ChIPhS, MUPOBBIE 3aM1achl KOTOPOTO 3HAYUTENILHO OOJIBIIIE,
yeMm HeTu. ['oproune ciaHibl OTHOCITCS K Hanbosee 60raThiM HCTOYHUKAM XMMHUYECKOTO ChIPhSI.
B pabore mokazaHo, 4TO C POCTOM TEMIIEPATyphbl B IMpPOLECCe MHUPOJIM3a YBEIHMUYMBAETCS BBIXO]
KHUJKUX TPOTYKTOB.
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AZORBAYCANIN LOKBATAN NEFT SISTININ TEMPERATURLA
PROQRAMLASDIRILMIS PIROLIZI.
F.M. Abdullayeva, A.A.Yusif-Zade
Azarbaycan Dovlat Neft vo Sonaye Universiteti
Bu isdo Azorbaycanin Abseron yarimadasinin Lokbatan vo Sokihan neft sist yataqlarmin
torkibi toadqiq edilmisdir. Onlarin elementar torkibi miioyyon edilmis, Fiser analizi va sistin texniki
analizi aparilmisdir. Miisyyon edilmisdir ki, Lokbatanda sistds iizvi maddslorin 20%-don ¢oxu,
Sokihan sistindo isa ~ 5,5% toskil edir. Lokbatan sisti pirolizo moruz qalmigdir. Eyni zamanda, istilik
doracasi daqigado 5 © C-don 50 © C-o godor doyisdirildi vo temperatur 450 ° C-don 700 ° C-o
doyisdirilmisdir. Istilik dorocosi vo temperaturun artmasi ilo maye mohsullarm mohsuldarhig:
artmisdir.
Acar sozlar: neft sisti, piroliz, qizdirma siirati, piroliz qatrani, piroliz qazi.

TEMPERATURE-PROGRAMMED PYROLYSIS OF AZERBAIJAN'S LEKBATAN OIL
SHALE.

Abdullaeva F.M. Yusif-Zade A.A.
Azerbaijan University of Oil and Industry

In this work, the composition of the Lekbatan and Shekihan oil shale deposits of the Absheron
peninsula of Azerbaijan has been studied. Their elemental composition was determined, Fisher's
analysis and technical analysis of shale were carried out. It was found that in the Lekbatan shale more
than 20% of organic matter, and in the Shekihan shale ~ 5.5%. Lekbatan oil shale was subjected to
pyrolysis. At the same time, the heating rate was changed from 5 ° C to 50 ° C per minute and the
temperature was changed from 450 ° C to 700 ° C. With an increase in heating rate and temperature,
the yield of liquid products increases.

Key words: oil shale, pyrolysis, heating rate, pyrolysis resin, pyrolysis gas.
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CONUBI QOBUSTANDA PALEOGEN-MIOSEN COKUNTULORININ GEOKIMYOVi
TOPLANMA SORAITI
R.F. Bliyeva, U. H. Zamanova magistr, S.N. Nasibova magistr
ruhiyyal aliyeva@mail.ru
Azarbaycan Dovlat Neft vo Sonaye Universiteti
Anotasiya: Moqalodo Conubi Qobustan ¢okakliyinin ¢okiintiilorinds tizvi maddanin  va xloroformlu bitumun
miixtalif stratigrafik intervallarda paylanma  xiisusiyyatlori, hamginin ¢okaklik tizra bu  parametrlorin dayismo
histogramlart tortib edilorak onlarin geokimyavi toplanma saraiti arasdirilmigdir. Burada oksidlasdirici va barpaedici
miihiti miiayyan edon parametrlorin ayri-ayri stratiqrafik zaman intervallarinda kamiyyat gostoricilori miiayyan edilmis
va ona asasan miihitin neft-qazomalagalmasi iiciin alverisli geokimyavi saraitin olmast miiayyan edilmisdir.

Conubi-sorqi Qobustanda asas todqiqat
obyekti Mohsuldar Qat vo Paleogen-Miosen
cokiintiiloridir. Rayon orazisinds bu
cokiintiilor on genis yayilma arealina
malikdir. Bu da Kaynozoy ¢okiintiilori
kosilisinds yeni rezervuarlarin axtarisi {ictin
mithiim shomiyyat kosb edir [1].
Geoloji-geofiziki materiallarla  miioyyon
edilmisdir ki, depressiyanin morkozi va conub
hissolorindo genis inkisaf etmis Paleogen-
Miosen  qalximlar1  miirokkob struktur-
tektonik xiisusiyyotlors malikdir. Tadgqiqat
sahasindo inkisaf edon  qurisiqlar
konsedimentasion inkisaf rejimindadirlor vo
Paleogen-Miosenin  qumlu-alevritli laylar
strukturlarm  ganad vo periklinallarindan
tagmma dogru pazlasirlar. Buna goro do bu
laylarla  olagodar litoloji tip tololor omolo
golmosi, eloco do todqgiqat sahosinde  MQ
laylar1 Miosen, bozon iso Eosen c¢okiintiilori
lizorino  geyri-uygun yatwrdiqlama = goro
stratiqrafik tip tololorin omologolmasi ticilin
olverisli sorait yaranir [2].

Todqigat isinin osas mogsadi neft-
gazliligr  miioyyonlosdiron geokimyovi
kriteriyalar1 arasdirmagdan eyni zamanda
Paleogen-Miosen kosilisi ilo olagodar olan
geyri-antiklinal tip tololorin  neft-qazliliq
perspektivliyini miioyyon etmok vo axtaris-
kosfiyyat islorinin somorali istigamotlorini
osaslandirmaqdan ibarotdir.

Paleogen-Miosen ¢okiintiilorinin geokimyavi
toplanma soraiti

Cokiintii komplekslorinin neftqazliliq
perspektivliyini toyin etmok tiglin ilk ovvel
hovzodo bas veron ¢okiintiitoplanmanin fiziki-
cografi  soraitini arasdirmaq  lazimdir.
Cokiintiilords yigilan tizvi maddonin xarakteri
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Acar _sozlar: qalinlig, Paleogen-Miosen,

tizvi maddos, xloroformlu bitum, geokimyai sorait,
oksidlagdirici miihit, barpaedici mithit, HedTs, ras.

oksidlagdirici-barpaedici miihits boyiik tosir
gostorir. Cokiintiilorin mineral torkibi, onlarda
movcud olan autigen minerallardan ¢ox
asilidir. Onlar ¢6kma siixurlarin diagenezindo
va fiziki-kimyovi soraitlorin formalagmasinda
osas gostorici kimi gotiriilir. Qeyd etmok
lazimdir ki, Pirit (FeSz), Markezit (FeCuS>),
Siderit (FeCOs), Qlaukonit, Barit (BaSO4),
Domir oksidleri (FeO, Fe;03) burada boyiik
ohomiyyat kasb edirlar. FeS; nin ¢okiintiilorde

omoalogolmasi  giiclii  borpaedici  soraitdo
oksigensiz miihitin olmasidir. Fe;O; 1iso
oksidlosdirici  miihitdo  yaranr  [1,3].
Tadqiqatlarin naticalorina 9sasan,
Azorbaycanin neftli-qazl rayonlarinin

cokiintli kompleksindo asagidaki geokimyovi
soraitlori vardir:
1. Giclii reduksiya soraitindo autigen
minerallardan ancaq FeS» istirak edir.

Uzvi karbonun (Cy) miqdar1 ¢ox olur
>1.1 %).
2.Borpaedici soraitds iso autigen minerallardan
FeS», FeCOs, nadir hallarda (K,Na
istirak edir: Cy miqdar1 0,6-1,2 % arasinda
doyisir.

2. Zoif reduksiya soraiti ticin FeCOs3,
FeS», (K,N) xarakterdir. Cy miqdar1 iso 0,6%-
o godar olur.

3. Neytral soraitdo FeCOs,
(K,Na)(Fe**,AL,Mg)x(Si,Al)4010(OH),  FeO,
Fe;0s istirak edir. Cy miqdar1  0,2-0,8%
arasinda doyisir.

4. Oksidlosdirici  soraitdo  autigen
minerallar, domir hidrooksidlori, bazon

(K,Na)(Fe**,Al,Mg)x(Si,Al)s010(OH)2
yaranir. Cy miqdart iso 0,03 %-o godor olur
[2,3].
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Samaxi-Qobustan arazisindo osason Paleosen bitumlagmasina vo bitumlarmn omologolmasi
cokiintiilori oksidlasdirici miihitdo icilin cokiintiitoplanmanim geokimyavi
formalagmigdir. Uzvi maddolorin soraitinin boyiik tosiri olmusdur.
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Sokil 1 Samaxi1-Qobustan NQR Eosen ¢okiintiilorinde {izvi maddslorin migdarmin

paylanma histoqrami

Uzvi maddonin migdar1 Eosen ¢okiintiilorinds 0.14-0.66 % , xloroformlu bitumun faiz géstoricisi
159 0.003-0.007 % arasinda doyisir (sokil 1,2) Eosenin orta va iist kosilisi ¢okiintiilorinin litofasiya
vo geokimyovi xiisusiyyatlori olduqca doyiskonliyo malikdir. Aparilmis todqigatlara asason deyo
bilorik ki, bu ¢okiintiilor zaman vo mokan etibarilo doyiskon geokimyavi soraitlordo formalasmisdir.
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Sokil 2. Samaxi-Qobustan NQR Eosen ¢okiintiilorinds xloroformlu bitumun miqdarinin paylanma

histoqrami
Tadqiqat orazisindo aparilmis barpaedici geokimyavi sorait olub.
todqiqatlar gostorir ki, yasilimtil karbonatsiz Oksidlogdirici miithitdo Eosenin qonur gilli
gillorin toplanmasi dovriindo hovzods osason fasiyasi toplanmisdi [4]. Orta Eosen osason
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ttiind gillor vo bitumlagmis sistlordon ibaratdir.
Onun torkibinds tizvi karbon (C tizvi) 0,64%
toskil edir.

Ust Eosen c¢okiintiilori  borpaedici
mithitdo yoni, olverisli geokimyavi miihitde
toplanmisdir. Ust Eosen siixurlarinda agir
fraksiyalarin mineral torkibindo pirit vo domir
hidroksidloridir. Onlarin miqdar1 Eosenin alt
hissosi tigtin 10.2-25.1 %, iist hissasi li¢lin iso
20.2-38.1 % toskil edir.

Aparilmis  todqiqatlarin  naticalorine
osason Morkoazi Qobustanin conub hissasi vo
conub-qorb zonasinda Ust Eosenin yayilma
sahasinda barpaedici miihit olmusdur.

Neftqaztorodici ana siixurlarin osas
gostoricisi onlarin  tizvi maddo vo bitum
komponentlori ilo ¢ox zongin olmalaridir.
Bunu nazors alaraq neft vo qaz yataqlarinin
axtarisinda geokimyovi todqiqat islorino ¢ox
mithiim yer verilir.

Xloroformlu bitumun yayilmasi {izvi
maddslorin paylanmasi ilo eynilik toskil edir.
Xloroforumlu bitumlarin Paleosen vo Eosen
cokiintiilorindo olan on yiiksok gdstaricisi
Kolani sahasinds olmusdur.

Bitumlarin paylanma migdar1 Maykop
cokiintiilorinds Eosenlo miiqayisads doyismaz
qalmisdir.

Miosenin  Cokrak  horizontunda,
Maykop ¢okiintiilori ilo miigayisods bitumlarin
vo xloroformlu bitumun paylanma miqdar1
rayonun conub hissolorindo ¢oxdur. Misal
olaraq Umbak1 yataqini gostore bilorik. Kolani
sahosindo iso bu gostoricilor maksimal
qiymatlo saciyyalonir.

Yuxarida ad1 gedon sahalorin ¢okiintii
gatlarinda bitumlarin  miqdarmin  artmasi
homin saholordo Paleogen-Miosen
cokiintiilorinin perspektivliyinin ¢ox olmasini
demoyo osas verir. Siixurlarda neftin
omologolmosi iiclin onlarm neftomologolmo
zonasinda olmasi1 vacibdir. Bu zona
mezokatogenezin MK;-MK3-0 godor olan
etapinda bas verir. MK4-MKs morholalorinds
gazomologolmonin osas fazasi baglayir. Stixur
qatlar1 asas gazomologolmo zonasina kegir.

Azorbaycanin neftli-qazli rayonlarmin
Maykop cokiintiilori Mezokaynozoy
cokiintiilori kosilisindo osas neftqaztoradici gat
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kimi goturiilir. Todqiqat aparilan neftli-qazli-
rayonun Maykop kasilisindo gilli stixurlarin
miqdart 70-92 %-dir. Bu rayonun orazisindo
Oligosendon baslayaraq bitumomalogolmo
proseslori tigiin olverisli geoloji-geokimyovi
sorait ~ yaranmigdir.  Cokiintiitoplanmanin
geokimyavi miihiti tizvi maddonin
bitumlagsmasina boyiik tosir gostorir. Eyni
zamanda bunu bitumomologolmoys do deys
bilorik. Maykop lay dostosi asason qumlu-gilli
litofasiya ilo tomsil olunmusdur. Cokiintiilorin
torkiblorinds olan tizvi karbonun faiz miqdari
0,5-0,63 arasinda doyisir. Uzvi karbonun,
karbon tursusunun (0,41-0,46 %) sulfatlar
(0,07-0,11 %) wvo xloridlor (0,07-0,08 %)
tizorindo istiinliyli, piritin miqdarmin (14,9-
93,0 %) domir hidroksidlorindon (0,56-18,2)
artiq olmas1 vo kosilisds siderit vo dolomitlorin
movecudlugu sedimentasiya hovzosinin durgun
xarakterdo olmasi gostorir. Maykopun qumlu-
gilli ¢okiintiilorinin  Conubi  Qobustanda
formalasmasi borpaedici geokimyovi soraitdo
bas vermisdir. Bu dévrdo hévzonin on dorin
hissasindo H>S-in ¢ox olmasi bu ¢okiintiilordo
iizvi organizmlorin toplanmasi tigiin olverisli
mithitin olmasimi gostorir [5,6]. Toadgiqatlarin
naticalorine  osaslanaraq deys bilorik ki,
Samaxi-Qobustanin conub hissasinds Maykop
lay dostasinin gilli stixurlarinda Cp-niin orta
miqdar1 0,87 %dir. Azotun faiz miqdar1 iso
oldugca yiiksokdir (0,093 %-9). Maykop
cokiintlilorindo  kiikiirdiin miqdar1  yiiksok
olmus vo noticodo c¢oOkiintiilordo lizvi
maddonin toplanmasi, basdirilmasina vo
onlarin karbohidrogenlara ¢evrilmasine boyiik
gostormisdir. Maykopun alt hissosindo neftin-
gazin omologolmasi ti¢lin sorait daha olverisli
olmusdur. Todqgigat rayonunun Maykop
cokiintiilorinds tizvi maddolorin miqdar1 0,22-
1,66 %, xloroformlu bitumun miqdar1 iso
0,008-0,384%-dir (sokil 3.4).
Karbohidrogenlor iso 2.2-1530 ¢/t arasinda
doyisir [1]. Kolan1 sahosinin siixurlarmda
karbohidrogenlorin migdar1 1010-1530 mq/qg-9
dir. Maykop lay dostasinin tizvi maddolori on
olverisli soraitdo formalagsmisdir vo PK3-MK;
morhololorine uygun golir.
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Sokil 3. Samaxi-Qobustan NQR Maykop ¢okiintiilorinds {izvi maddonin miqdarinin paylanma
histoqrami1

Onuda deys bilorik ki, Maykop
gillorinda bitumlar, asfalt-qatran
komponentlori az, yaglar istinliik toskil
edirlor. Gillora nisbaton qumlu vo qumdasili
laylarda asfalt-qatran komponentlorin faiz
gostaricilori artir. ©ksing yaglarin faiz miqdari
iso azalir. Maykop ¢okiintiilorinin qumlu
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stixurlarinda sopolonmis bitumlar azliq toskil
edir. Todqigat rayonunda Maykop bitumlar1
oksidlogdirici miihito diismayiblor. Maykop
gillorinin nefttdrodici olmas1 Umbaki neft
yatagmin acilmasi ilo tosdiq olunmusdur [7].
Bunlarin mineral torkiblorinde montmorillonit
vo beydellitlorlor coxluq toskil edirlor.

Madrasa gillar -

M Cangicay gillar

W Sixzahirli gillar

W Gicaki gillar
Suleyman gillar

W Sunda gillar

W Hacivali gillar

B Goradil gillar

Sokil 4. Samaxi-Qobustan NQR Maykop ¢okiintiilorindo xloroformlu bitumun miqdarmnin
paylanma histoqrami

Geokimyovi todqigatlarin naticolorino
osasan, Tadqiqat rayonun Cokrak
horizontunda tizvi maddonin miqdari
yiiksokdir. Maykop lay dostesindon forqli
olaraq, Cokrak siixurlarinda az miqdarda olsa
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da, yaglh vo ylingiil yagh bitumlarla borabor,
homg¢inin qatranlasmis bitumlar da istirak
edirlor. Conubi-gorbi Qobustanda Cokrak
gillorindon ¢ixarilmig bitumlarm komponent
torkibindo yaglarin  miqdart 51-54% - dir.



Asfaltenlon gostoricilori 5,6-6,2 %-o qodordir.
Burada olan yiiksok gostorici stixurlarin
torkibindo olan singenetik piritlo (81,0-86,0 %)
vo domir hidrooksidlori (7,4-9,2 %), arasinda
forqin olmasidir. Karbonatlarin miqdarma
baxsaq gororik ki, sulfat vo xloridlorin
comindon xeyli yiiksokdir.

Cokrak hovzesinin geokimyovi miihiti,
Maykopa nozoron yaxsi barpaedici soraitdo
formalagmamaslar. Amma moveud
molumatlara osaosn conub-qorbi Qobustanda
olan  Cokrak  siixurlarmi  nefttérodici
anastixurlar1 kimi qiymatlondirmak olar.

Cokrak horizontu kosilisindo agkar
olunmus neft yataglari onun oziiniin iizvi
maddolorinin  nefto ¢evrilmosi noticosindo
yaraniblar.

Diatomun Karagan vo Meotis lay
doastolorinin tololorinde Samaxi-Qobustanin bir
ne¢o sahalorinds intensiv neft-qaz tozahiirlori
askarlanilmisdir. Maykop gillorinds oldugu
kimi, Diatomun gilli siixurlarinda da tizvi
maddolorin faiz gostaricilori yiiksok deyildir.
Diatom laylarinda olan siixurlarda tizvi
karbonun miqdar1t  0,38-0,93 %-dir (orta
gqiymoati — 0,73 %). Azot iso 0,06-0,09%
arasinda dayisir.

Karagan vo Konk horizontlar1t conub
zonada gilli-qumlu fasiya ilo tomsil olunurlar.
Gillor vo gilli sistlordo iizvi maddoslorin
miqdar10,27-0,64%- dir. Yaglh va ylingiil yagh
bitumlarin faiz gostoricilori iso 0,03-0,04
arasinda  doyisir.  Bitumlarin  torkibindo
yaglarin miqdar1 32,0-45,5 %, asfaltenlorin
miqdar1 iso 5,2-7,1 %- dir.

Gilli siixurlarin torkibindos istirak edon
agir fraksiyalarin mineral torkibindo FeS» -
75,3-78,1%, domir hidrooksidlori isa 0,6-11,5
% toskil edir.

Aparilmis todqiqatlarin  noticoloring
istinadon, Conub-qorbi Qobustanda Karagan
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va Konk c¢okiintiilori borpaedici geokimyavi
mithitda formalagiblar. Onlarin qalinhqlari
1050 m-o ¢atir. ©On asasi isa bu horizontlarin

kosilisindo olan {izvi maddolorin nefto
cevrilmasi tglin olverigli geokimyovi sorait
olmusdur.

Diatom laylarinin kasilisindo
askarlanilan neft yataqlari bu lay dostosinin
oziindo moveud olan {tzvi maddonin
karbohidrogenlora  ¢evrilmasi  naticasindo

omolo golibloar.

Stratiqrafik kosilisi toskil edon ayr1
ayrt vahidlordo miixtolif litoloji terkibli
stixurlarin geokimyavi xtisusiyyoti gostarir ki,
cox hallarda  neftana  siixurlart  gilli
coktintiilorlo  olagadardir. Bu  gostaricilor
alevritli vo qumlu laylarda ¢ox inkisaf
etmoyiblor. Uzvi maddolorin ¢evrilmosindon
omoalogolon neft alevrit vo qumlu laylarda
toplanir.

Maykop ¢okiintiilorina nisbaton Orta vo
Ust Miosen ¢okiintiilorinin neft generasiyasi
cox azdwr. Neftin orta generasiya sixlig1 132-
251 min t/km*dir. Akkumulyasiyasi iso 21-29
min t/km dir. (Boyanata, Stindii sahalori).

Diatom osrindo  siixurlarin litoloji
torkibi vo fiziki-kimyovi xiisusiyyastlorine
osasondemok olar ki, tizvi maddoalorin
toplanmasi vo onlarin nefto ¢evrilmosi tigiin

olverisli geokimyovi miihit yaranmisdir.
Cokokliyin Gicaki-Axtarma, Buransiz-
Boyanata, Qaracalar, Qarqislag, vo b.

saholorinin Miosen ¢okiintiilorindo  brek¢iya
formali dolomitlorin vo c¢athi karbonatlarin
struktur quyularla a¢ilmis kosiliglorindo neft-
qaz tozahiirlori vo axmlart (2,1-2,4 t/g)
miloyyon olunmusdur. Bu ¢okiintiilorin neftli
olmasini, Miosenin 6ziindo omologolon yoni ,
singenetik vo hom do epigenetik neftlorin
miqrasiyasi ilo izah etmok olar [2,3].

Natico

Tadqigat rayonun Paleogen-Miosen c¢okiintiilorindo olan {izvi maddolorin toplanmasi vo
onlarm karbohidrogenlora ¢evrilmasi {i¢iin olverisli geoloji-geokimyovi sorait yaranmisdir. Bunlar1
nozoro alaraq rayonun conubi-qorbi vo conubi-sorqi Ceyranke¢moz depressiyasi zonalar1 basqa
zonalardan karbohidrogenlorin generasiyasi, emiqrasiyasi vo akkumulyasiyasi ilo daha ¢ox diqqoti
colb edir vo axtaris kosfiyyat islorini bu zonalarda davam etdirmok lazimdir.
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GEO-CHEMICAL CONDITIONS OF PALEOGEN-MIOCENCY DEPOSITS IN SOUTH
GOBUSTAN
R.F. Alieva, U.G. Zamanova, S.N. Nasibova
Azerbaijan University of Oil and Industry

The article dedicated to the distribution characteristics of organic matter and chloroform bitumen
in the sediments of the South Gobustan depression at different stratigraphic intervals. Variability
histograms are constructed of these parameters along the depression and geochemical accumulation
environment was investigated. Quantitative indicators of the parameters determining the oxidizing and
deoxidizing environment in different stratigraphic time intervals were identified and based on it, the
presence of favorable geochemical conditions for oil and gas formation of the environment was
determined.

Key words: thickness, Paleocene-Miocene, organic matter, chloroform bitumen, geochemical
conditions, oxidizing environment, deoxidizing environment, oil, gas.

IT'EOXUMMYECKHUE VYCIIOBUSA TTAJIEOI'EH-MHWOLEHTHBIX OTJIOXKEHU FOXXHOI'O
I'OBYCTAHA

P.®. Anmuena, Y.I'. 3amanoBa, C. Hacu6osa

AsepbanigaHcknin YHnsepcuteT HedTn 1 NMpomblwneHHOCTH

CTaTba NOCBSALLEHA XapaKTEPUCTUKAM pacnpeseneHns opraHMYeckoro BeLLecTsa U Xx10popopMHbIX BUTYMOB B
oTnoXeHuax HOKHO-TobycTaHCKOM BnaguHbl B Pa3/IMYHbIX CTPpaTUrpadMueckux WHTepBanax. [locTpoeHsbl
TMCTOrPaMMbl U3MEHUYMBOCTM 3TUX MApamMeTpPoB BAO/Mb AEMNPeccMM U UCCNefoBaHa cpeda reoXMmUYecKkon
aKKyMynAauuKn. BblisiBNeHbl KOMYECTBEHHble MOKasaTenM MnapameTpoB, Onpenensalowmx OKUCAUTENbHO-
PaACKUCAAOLWYIO Cpeay B Pas/IMYHbIX CTpaTUrpaduUUeckmx MHTepBasax BPeMEHM, U Ha UX OCHOBe onpeaeseHo
Ha/iM4Yme 61aronpPUATHBIX FEOXMMMUYECKMX YCA0BUI ANna HedTerazoobpasoBaHMA cpesbl.

KntoueBble cnoBa: TOAW@, MNaseoLeH-MUOLEH, OpraHMYecKoe BeLLeCcTBO, XJ0POGOPMHbIN  BUTYM,
reoxXMMmn4Yeckme yCcnoBus, OKMCAUTENbHAA cpeda, packucastowas cpega, HedTb, ras.
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EFFICIENCY OF PHYSICOCHEMICAL METHODS ON RECOVERY OF

RESIDUAL OIL

Y. V. Mammadova, N. R. Mirzayeva
Azerbaijan State Oil and Industry University

nerminmirzeyevas |l @gmail.com

Abstract: The effectiveness of the use physicochemical methods use to increase extraction of oil depends on the
dissolution of reagents in formation water without sediments, and a decrease in surface tension at the border with oil. But,
despite the large number of developed chemical and surfactants for enhanced oil recovery, most of them form precipitates
when dissolved in formation water. Based on experimental research, a new energy-resource-saving composition has been
developed. The application high efficiency of this composition has been proven in the additional development of watered
reservoirs and reservoirs containing hard-to-recover oil reserves.

Keywords: residual oil, production,
waterflooding, high viscosity, ammonium salt,
alkalinity, dissolution, carbamide, surfactants,
absorption.

Nowadays, a significant amount of residual oil reserves is concentrated in the formations of long-
term developed fields. Finding methods that promote the full use of resources to increase oil production
is a prior issue. However, to solve this problem, it is necessary to analyze the nature reservoir energy
depletion, waterflooding and the degree of variability of geological and physical parameters over the area
of deposits. Only considering the current state of depletion of reserves, geological and hydrodynamic
conditions, it is possible to determine the specific type of impact on the layers.

Formulation of the problem. Analysis of oil fields shows that despite the widespread
introduction of waterflooding methods, the volume of oil left in the old fields of Azerbaijan is 150 million
tons onshore, 600 million tons offshore. Considering the above, to increase oil extraction from hard-to-
recover oil reserves, as well as deposits of high-viscosity oils, it seems promising to use large-scale new
integrated technologies for enhancing oil recovery, combining the enhancing on the reservoir by water
injection or steam with physicochemical methods that increase the reservoir coverage and oil
displacement factor with simultaneous intensification. There is a optimal trend to create the systems for
enhancing residual oil based on the chemical reagents that are not vulnerable in the low temperature
conditions of storage and transportation, do not require additional preparation for use in the oilfield and
can suuport high oil-displacing actions for a long period after injection into the reservoir, and also
increasing zones covered by waterflooding.

Application of surfactant compositions and alkaline buffer systems. A surfactant molecule
has two functional groups, namely hydrophilic (water-soluble) or a polar group, and a hydrophobic (oil-
soluble) or non-polar group
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"-.) Hydrophobic (oil-soluble)

Hydrophilic (water-soluble)

— +
SO, Na

Figure 1. Surfactant molecule

The hydrophobic group (fig. 2) is usually

a long hydrocarbon chain (Csg - Cig), which may
or may not branch, but is hydrophilic the group
is formed by compounds such as carboxylates,
alcohols,
and

(anionic),
(non-ionic)

sulfonates
chains

sulphates,
polyoxymethylene

quaternary ~ ammonium  salts  (cationic).
Depending on the characteristics of the
hydrophilic group, surfactants are divided into
four (anionic, cationic, zwitterionic and non-
ionic) groups. Deposits often use anionic, non-
ionic and zwitterionic surfactants

Polar head
soluble in water

Hydrocarbon tail
soluble m o1l

Figure 2. Interaction of hydrophobic group with water

At low surfactant concentration, true
solutions are formed. When surfactant
concentration above a certain critical
concentration micelle formation in the solution,
micelles begin to form, which are in
thermodynamic equilibrium with non-associated
molecules of surfactant. In the case of using a
low-concentration  surfactant solution for
enhanced oil recovery, it is necessary to consider
the critical concentration cyclogenesis.
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For several years, the concept of a impact
of a reservoir of high-viscosity oil with
composition based on containing carbamide and
ammonium salt has been exploring, which
evolve by chemicals in the reservoir by
temperature or coolant, which creates CO> and
an ammonia. Under the impact of high
temperature, carbamide starts to hydrolyze to
form carbon dioxide and ammonia. Carbon
dioxide, unlike ammonia, is vulnerable to
soluble in oil than in water. The CO; distribution



coefficient in the oil - water system in the
temperature range 35—100 °C and pressures 10 -
40 MPa is in the range 410, while for ammonia
it does not exceed 6 x 107*. Therefore, in the oil-
water system, the oil phase will be filled with
CO», and the water phase will be filled with
ammonia, which creates an alkaline system with
a maximum buffer capacity in the pH range of 9-
10, which is optimal for oil displacement
purposes. The dissolution of CO> in oil leads to
a decrease in its viscosity, which causes a
favorable change in the ratio of the mobility of
the oil and the water phase. CO; and ammonia in
the vapor phase contribute to the preservation of
the vapor-gas mixture at a temperature below the
condensation temperature of the vapor, increase
the efficiency of the transfer of oil components
by the distillation mechanism. CO> and
ammonia reduce the swelling of clay minerals in
the reservoir rock and thereby help maintain the
initial permeability of the formation. The same
role is played by the ammonia buffer system
formed by dissolving ammonia in an aqueous
solution of ammonium salts. In addition, due to
its alkalinity, pH 9 - 10, and the presence of
surfactants, it promotes the intensification of
countercurrent impregnation and additional
displacement of oil, a decrease in interfacial
tension and destruction, liquefaction of highly
viscous layers or films at the oil - water - rock
boundaries, impairing the filtration of fluids in
the reservoir and reducing the completeness of
oil recovery. Systematic impact pH and ionic
strength of aqueous solutions of electrolytes on
the interfacial tension of oils and their fractions
made it possible to develop a model of the
interphase layer. The model explains the
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dependence of the interfacial tension of oils from
the pH of the aqueous phase by the existence of
an electric double layer. The model allows to
associate the component composition of oil with
the physicochemical parameters of the
interfacial layer defining the displacement
mechanism of oil with aqueous solutions:
interfacial tension, adsorption of natural
surfactants of oil, composition, and
concentration of electrolytes aqueous phase.
Within the framework of this model, the
dependence of the interfacial tension of oil s on
pH the aqueous phase is expressed by the
equation:

s = s; +bJ? (Ig (an+ + KI)- pH;)? — cJ*(Ig(an++KI)-
pHi)*-GoRTIn (1+K.I) (1)

where pH; is the isoionic point of the interfacial
layer; s; is the interfacial tension at the isoionic
point; b- integral capacity of the DES; c -
parameter characterizing the dependence of the
integral the capacity of the diesel power plant
from its potential; ap- is the activity of hydrogen
ions in the aqueous phase; K, is the constant of
ion-exchange equilibrium for the interfacial
membrane; [ is the ionic strength of the aqueous
phase; KI is the constant of adsorption of
electrolyte ions in the interfacial layer; Go is the
limiting adsorption of electrolyte ions in the
interfacial layer; R-universal gas constant; T is
the temperature; J = 2.303RT / F; F is the
Faraday number.

In fig. 3 shows, as an example, the
calculated and experimental dependence of the
interfacial tension on pH for oil from a reservoir
at the boundary with an aqueous electrolyte
solution with constant ionic strength (1-
experiment, 2-model)
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Fig.3 dependence of the interfacial tension on pH

Promoting the front of the composition
accompanied by a decrease in water cut
(maximum 30-40%) and an increase in pH
products from 6-7 to 8-10. Enhanced oil
recovery amounted to 3-14%. Treatment of
bottomhole zones leads to an increase in the

——FLPR vs. TIME (YMX_E100)
FLPRH vs. TIME (YMX_E100)

PRH SM.

PRH.FOPR,FOF

——FOPR vs. TIME (YMX_E100)
FOPRH vs. TIME (YMX_E100)

3,
AIW\K'JH"\\ :

injectivity of wells in 1.5-2.5 times, lowering the
discharge pressure by 30-40%, increasing the
efficiency of production wells,
hydrodynamically connected with injection
wells. The duration of the effect is from 6 to 16
months.

——FWCT vs TIME (YMX_E100)
44 FWCTHvs TIME (YMX_E100)

M e P

UR L

oo o o

Figure 4. Forecast value of oil production

The results of the selection of the history
of daily fluid production, daily production oil
from oil wells and water cut in the entire block
and at the test area of T field are shown in Figure
4. (FLPR -Forecasted value of daily liquid
production, FOPR -Forecasted value of daily oil
production, FWCT — Forecasted water cut value,
FLPRH - Actual value of daily production
liquid, FOPRH - Actual value of daily oil
production, FWCTH - Actual value of water
cut).
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Treatment of bottomhole zones leads to
an increase in the injectivity of wells in 1.5-2.5
times, decrease in discharge pressure by 30-
40%, increasing the efficiency of production
wells, hydrodynamically connected with
injection wells. The duration of the effect is from
6 to 16 months. Additional oil production is 20-
30 tons per 1 ton of the uploaded composition.
The technology is cost-effective, with a payback
time of 4-9 months. Applicable for reservoirs
with a temperature of 10-130 °C, permeability
0.005-0.500 pm?, and the greatest effect is



achieved on low-permeability heterogeneous
reservoirs and chalk deposits. Analysis of the
state of development of experienced areas with
the involvement of the results of geophysical,
hydrodynamic and physicochemical studies
showed that under the influence of the
compositions improvement of the waterflooding
process: reduction, stabilization of water cut or
reduction the rate of its growth; improving the
parameters of the bottomhole zone of injection
wells and the formation (productivity, hydraulic
conductivity, piezo conductivity, permeability);
increase dynamic levels; decrease in residual oil
saturation;  improved  oil  displacement
performance; increasing or maintaining the
coefficient of effective formation thickness. The
injectivity of injection wells increases,
intensification occurs  development. The
compositions are moving along reservoir, with
gradual dilution. Promoting the front of the
composition accompanied by a decrease in water
cut (maximum by 30-40%) and an increase in pH
products from 6-7 to 8-10. Individual
components of the I[PC composition in reliably
determined concentrations (0.001-0.1%) are
found in the production of production wells for
a long time, up to 2-3 years, the maximum
concentration of surfactants and ammonium
nitrate is 0.2-1.0%. Component output for wells
occurs in comparable quantities, which indicates
the coverage of the formation of the entire
experimental area. The ratio of the amount of
surfactant and oil in the recoverable product is
directly proportional - the highest surfactant
yield is accompanied by an increase in the
specific oil production. The recovered water at
the exit of the compositions becomes less
corrosive than the injected water. So, the
corrosion rate of the reference samples installed
in oil gathering in the pilot areas of the field was
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0.1 mm/ year. It was found that when the content
of IPC compositions in the extracted water is up
to 0.5%, the processes of both preliminary
discharge and the final dehydration of the oil is
improved. An assessment of the technological
and economic efficiency of wusing the
composition in the fields has been carried out.
Enhanced oil recovery amounted to 3-14%.
Technology allows to extract an additional 20-
30 tons of oil per 1 ton composition, or 140-200
tons of oil per calculation for 1 ton of surfactant.

Field tests have revealed the stimulating
effect of the compositions on the development of
stratal microflora. The components of the
ammonia buffer system are an integral part of the
nitrogen geochemical cycle and serve as
additional nitrogenous food for anaerobic and
aerobic microorganisms in trophic chains of
microbial biocenosis oil reservoir. Studies of
microbiological processes carried out at the
injection sites of the compositions into the
reservoir layers, showed that the amount of
denitrifying and heterotrophic microorganisms,
significantly higher than in the control plots. The
number of sulfate-reducing bacteria in the
extracted waters experimental plots are
significantly less than in the injected and
extracted waters of the control areas.

Conclusions. Thus, the results of
experimental studies show that for additional
development of depleted and waterflooded
formations, injection of the developed
composition will continuously lead to an
increase in oil recovery of oil formations
containing residual hard-to-recover oil reserves.
To ensure the low cost of the process from an
economic point of view, it is proposed to
introduce the selected working agents in the
form of a fringe.
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QALIQ NEFT EHTIYATLARININ CIXARILMASI MOQSODI ILO FiZiKi-KiMYoVi
TOSIR METODLARININ TOTBIQININ SOMOROLILIYI
Y. V. Mommadova, N. R. Mirzayeva
Azarbaycan Dovlot Neft vo Sonaye Universiteti
nerminmirzeyevaS | @gmail.com

Neftvermonin artirilmas: ti¢iin fiziki-kimyovi tisullardan istifadonin effektivliyi lay sularmnda
reagentlorin ¢okiintii olmadan holl olunmasindan vo neftlo sorhoddo sothi gorilmonin azalmasmdan
asilidir. Lakin neftin daha yaxsi ¢ixarilmasi {i¢iin islonmis sothi aktiv maddolorin vo kimyavi maddslorin
coxluguna baxmayaraq, onlarm oksoriyyoti lay sularmmda holl edildikdo ¢okiintiillor omolo gotirir.
Eksperimental todqiqatlar osasinda yeni enerji resursuna gonast edon kompozisiya hazirlanib. Bu
kompozisiyanin totbiqinin yiiksok somaraliliyi sulu laylarin va ¢atin barpa olunan neft ehtiyatlar1 olan
laylarin olava islonmosi zamani siibut edilmisdir.

Acar sozlar: qaliq neft, hasilat, yiiksok 6zliililk, ammonium duzu, goalovilik, hollolma, karbamid,
sothi aktiv maddoalor.

IOPEKTUBHOCTDb ®U3NKO-XUMHUYECKUX METOA0OB U3BJIEYEHUSA
OCTATOYHON HE®THU
E.B. Mamenosa, H.P. Mup3oeBa
AzepOaiinxanckuii I'ocynapcreennslii Yausepceurer Hedpru u IlpombinieHHocTH
nerminmirzeyevas I @gmail.com
O} PexTUBHOCTh TNPUMEHEHHS] (PU3UKO-XMMUYECKHMX METOJIOB YBEIMYEHUs HePTeoTaaun
3aBUCHUT OT PACTBOPEHMs PEareHTOB B IJIACTOBOM BOJE 0€3 OTJIOXKEHUI U CHIKEHUS TTOBEPXHOCTHOIO
HaTSOKEHMsT Ha TpaHulle ¢ HegTbhio. Ho, HecMoTps Ha O00JIbLIOE KOJUYECTBO pa3pabOTaHHBIX
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB M XMMHUKATOB ISl YBEIWYCHUSI HEPTCOTAAYH, OOJIBIINHCTBO U3 HUX
00pa3yroT ocaJIki IpU paCTBOPEHUH B IJIACTOBOM BoJie. Ha 0CHOBE sKCiepuMEeHTaIbHBIX UCCIEA0BaHNUN
pa3zpaboTaH HOBBI SHEpropecypcocOeperatomuii cocraB. Bwicokas 3()(eKTHBHOCTD NpUMEHEHHUS
JAHHOTO COCTaBa JOKa3aHa INpu JopaboTKe OOBOJHEHHBIX KOJUJIEKTOPOB M KOJUIEKTOPOB C
TPYIHOM3BJIEKAEMBbIMH 3allacaMy HEPTH.
Knwuessvie cnosa: ocrarounas Heth, 100bIYA, 3aBOTHEHNE, BEICOKAsS BS3KOCTh, COJIb aMMOHHUS,
IEJI0YHOCTh, PACTBOPEHUE, KapOaMu1, MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, aOCOPOIHsI.
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INCREASING THE EFFICIENCY OF THE PROCESS OF PRODUCTION OF
HYDROCARBONS USING HORIZONTAL WELLS
S.V. Abbasova, A.K. Askerli
Azerbaijan State Oil and Industry University
E-mail: askerli.11@mail.ru

Abstract. The article analyzes the application of technology using horizontal wells to increase the coverage of
formations by impact. As a result, horizontal drilling allowed to accumulate experience in using wells with horizontal
completion in a variety of geological conditions and to identify the main patterns that determine the effectiveness of the
operation of horizontal wells in formations of different genesis. The paper is of practical value to justify the feasibility of the
use of horizontal wells during development of oil and gas fields to increase the efficiency of hydrocarbon production.

Key words: oil and gas field, horizontal well, flow

rate, formation coverage, impact.

Introduction. Field development with
vertical wells is a traditional and well-known
method of developing hydrocarbon reserves.
However, the efficiency of reserves recovery can
be significantly improved by using wells with
horizontal completion [1, 2, and 3]. Horizontal
drilling is preferable for the development of
reserves in water-oil zones and zones of
unprofitable operation of wells with a vertical
type of completion. The use of horizontal wells
makes it possible to achieve intensification of
production and increase the productivity of low-
permeability formations, reduce the intensity of
water cut and extend the period of profitable
operation of wells in oil-water zones. In general,
horizontal well completion provides an increase
in recoverable reserves improves the efficiency
of hard-to-recover reserves and ensures the
profitability of developing hydrocarbon deposits
that are unprofitable when using wells with
vertical completion.

Formulation of the problem.
Horizontal ~wells, undoubtedly, can be
considered as one of the methods to increase
reservoir sweep by stimulation, since they have
a significant length of boreholes in the
productive formation and provide significantly
more significant contact with the formation than
vertical wells [4, 5, and 6]. So, in carbonate
reservoirs with a system of natural fractures, as
well as in reservoirs with gas caps and bottom
water due to the use of horizontal wells, the
reservoir sweep efficiency can be increased. In
reservoirs with extensive gas-oil and water-oil
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zones, the effect of the use of horizontal wells is
determined not only by the coverage of the
horizontal wellbore of significant areas of the
reservoir, but also by the ability to significantly
reduce the manifestation of water and gas cones
by reducing the drawdown. As a result, along
with the improvement of the current production
indicators (a decrease in the water cut of wells
and gas factors), the production of oil reserves in
the reservoir increases. Enhancement of the
reservoir sweep when using horizontal wells in
fractured carbonate reservoirs is achieved by
ensuring greater contact of fractures with the
walls of the wells, which allows a larger volume
of the reservoir to be involved in drainage. And
finally, due to horizontal wells, it is possible to
involve in the development of low-productive
zones of reservoirs, which, for economic
reasons, are not attractive for operation with
vertical wells.

Research methodology and results.
Horizontal wells are used in fields of various
characteristics and for solving various problems,
including for the problem of enhancing the
sweep efficiency considered above. In areas
drilled with vertical and directional wells, both
single horizontal wells and horizontal well
systems are used [7]. This article provides
several examples of horizontal wells to cover the
formation in various conditions of its
occurrence.

The effectiveness of horizontal wells
coverage of the reservoir can be demonstrated by
the example of several fields differing in the



nature of occurrence. So, let's consider a field, a
significant area, which falls on water-oil zones.
Average oil-saturated thickness is 4.5 m. The
development of this field was carried out by
systems of both vertical and horizontal wells.
Horizontal wells in the field made it possible not
only to provide higher production rates than
vertical wells (5-6 times), but also to provide a
more complete coverage of the reservoir by
water flooding and, ultimately, an increase in oil
recovery factor by 9-11%.

The following type of field should be
noted as an example of increasing the efficiency
of developing oil rims and increasing reservoir
sweep due to horizontal wells. The oil reservoir
of the formations of this field is a thin oil rim
between the gas cap and the bottom water. The
average oil-saturated thickness is 5.6 m, and the
distance between the GWC and the OWC is 12
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m. During the pilot production of the reservoir,
various vertical well placement systems were
used. However, the efficiency of all these
systems turned out to be low due to
breakthroughs to vertical producers of
significant volumes of bottom water and gas
from the gas cap. To improve the field
development indicators, horizontal wells were
drilled with a horizontal section length of up to
500 m and more. Average initial flow rates of
horizontal wells ranged from 43 to 55 tons / day
over the years and exceeded the flow rates of
vertical wells by 1.3-2.5 times. The specific
volume of cumulative oil production per
horizontal well was 2.2-2.3 times higher than
these wvalues for wvertical wells (Fig. 1).
Consequently, the coverage of the reservoir by
the impact also increased.

® horizonral wells

4 vertical wells

500
450 4
400 4
350 -
300 +

Cumnlative oil
withdrawal, thousand

january .04

may.05 octomber,06

february.08 july .09 november.10
years

Fig.1. Comparison of cumulative production of vertical and horizontal wells

Horizontal wells have been widely used
to improve the development efficiency and
increase the oil recovery factor in a number of
fields with  low-productivity  carbonate
formations. To date, horizontal wells have been
drilled in carbonate formations in many fields.
The main characteristics of these fields,
productive formations are composed of thin-
layered interlayers, low and medium permeable
reservoirs, high oil viscosity, often, the
manifestation of bottom waters. As a rule,
horizontal wells in these fields are used mainly
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to increase the productivity of wells and cover
poorly drained zones of deposits and formations.
Thus, the average flow rates of horizontal wells
in such fields are several times higher than the
flow rates of the surrounding vertical wells.

The experience of drilling multilateral
horizontal wells is interesting. Thus, in a number
of areas of one of the considered fields with
carbonate strata, two double-barreled horizontal
wells were drilled with a total length of both
wells of 300 m. The average flow rate of the
wells was about 10 tons/day and was 4.5 times
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higher than the flow rates of the surrounding considered unprofitable. However, horizontal
vertical wells. The use of these wells made it wells cannot be considered a “panacea” for all
possible to more fully cover the reservoir by cases and fields without exception. There are
impact, to ensure a more uniform distribution of also some examples of low efficiency of
pressure and a rise in the water-oil contact. horizontal wells due to various reasons: not

Conclusions. The above examples taking into account the reservoir properties of
demonstrate the practical possibility of the reservoir, the geological structure of the
increasing the sweep rate through the use of reservoir and its  heterogeneity, well
horizontal wells. These examples show how interference, etc. Therefore, for each specific
versatile the application of horizontal case of using horizontal wells, it is necessary to
completion technology can be, which allows to carry out substantiated technical and economic
achieve significant stimulation of production calculations of development indicators, both for
and involvement in the development of reserves, individual areas and for the field as a whole.

the development of which was previously
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UFUQI QUYULARDAN ISTIFADO EDOROK KARBOHIDROGEN ISTEHSALI
PROSESININ SOMOROLILIYININ ARTIRILMASI
S.V. Abbasova, 9.K. Osgorli
Azarbaycan Dovlot Neft vo Senaye Universiteti
E-mail: askerli.11(@mail.ru

Moqalodo laylarin tosirlo ohato dairesini artirmaq ti¢lin Uifiiqi quyulardan istifado etmoklo
texnologiyanin totbiqi tohlil edilir. Noticodo, {ifliqi gazma miixtolif geoloji soraitdo iifliqi tamamlamal
quyulardan istifads tocriibasini toplamaga vo miixtalif genezli laylarda horizontal quyularmn istismarinin
somaraliliyini miioyyan edon asas qanunauygunluglart miisyyon etmoyo imkan verdi. Karbohidrogen
hasilatiin somorsliliyinin artirilmasi tigiin neft vo qaz yataqlarinin islonmosi zamani iifiiqi quyulardan
istifadonin mogsadouygunlugunu asaslandirmagq ti¢iin is praktiki ohomiyyat kosb edir.

Acar sozlar: neft vo qaz yatagi, horizontal quyu, debit, lay ortiyii, tosir.
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YBEJIMYEHUE 3OPEKTUBHOCTHU ITPOUHECCA JJOBbIYU YIVIEBOJOPOAOB C
IMPUMEHEHHWEM I'OPU30HTAJIbBHBIX CKBA’KUH
C.B. A6bacoBa, A.K. Ackepin
AsepOaitmxanckuii ['ocynapctBennslit Yausepcuter Hedru u [IpoMeiiyieHHOCTH

E-mail: askerli.11@mail.ru

B cratbe IPOBCACH aHAJIMU3 IIPHUMCHCHUA TEXHOJOTUH C MCHOJb30BAHUEM TOPU30HTAJIbHBIX
CKBAXHH IJIs1 YBCIIMYCHHUA OXBaTa ININIACTOB BO3JICCTBUEM. B pe3yJabTaTC TOPU30HTAJIBHOC 6ypeHHe
ITO3BOJIMJIO HAKOIIMTD OIIBIT IPUMCHCHHUA CKBA’KUH C TOPU30HTAJIbBHBIM 3daKAHYMBAHHUEM B CaAMBIX PA3HBIX
TCOJIOTHYCCKUX YCJIOBUAX W BBIABUTH OCHOBHBIC 3aKOHOMCPHOCTU OIPCACIIAROIINC 3(1)(1)CKTI/IBHOCTB
pa6OTLI TOPHU30OHTAJIbHBIX CKBA)KWH Ha IJIACTaX pa3Horo recae3uca. Cratbs MPEACTABJIACT HPAKTUYCCKYHO
IOCHHOCTb B 000CHOBAHNH I_[eJICCOO6p8.3HOCTI/I MMPUMCHCHHA IT'OPHU30HTAJIbHBIX CKBAKUH IIPHU pa3pa60TI<e
He(bTeFa3OBBIX MeCTopO)KI[eHI/Iﬁ JJIsL YBCIIMYCHU A 3(1)(1)6KTI/IBHOCTI/I nponecca I[O6LI‘II/I YriieBO4OpPOJOB.

Knrouesvie cnosa: He(bTel"aSOBOC MCCTOPOKACHUC, TOPHU30HTAJIbHAA CKBa>XHHA, ,Z[e6I/IT, OXBarT
jiacTta, BO3I[€I>1CTBPIC.

88



VIK 622.276.1

EKOENERGETIKA 2/2021

CHANGES IN THE RESERVOIR PROPERTIES OF THE OIL RESERVOIR IN THE
VICINITY OF THE WELLBORE.
S.V. Abbasova, Jiaojiao Vang
Azerbaijan State Oil and Industry University
abbasovasamira@mail.ru

Abstract: The article discusses the influence of the skin-zone on the reservoir characteristics of the reservoir.
The analysis shows that a violation in the vicinity of the bottomhole zone of the well due to plugging of the pore space of
the reservoir leads to the formation of a zone with reduced permeability and additional pressure losses - a skin zone.
Therefore, before making a decision on the impact on the bottomhole zone of a horizontal well, it is necessary to estimate
the pressure drop in the skin zone and compare it with the total pressure drop between the formation and the bottomhole,
the permeability of the skin zone with the formation permeability. This comparison is necessary for timely impact on the
bottomhole zone of the well in order to improve the permeability of this zone and increase the productivity of the well.

Using a specific example, pressure losses were calculated for horizontal and vertical wells. It was found that for
the same positive skin-factor, the pressure loss in the skin-zone of a horizontal well is always less than its value in the

vertical one.

Introduction. In order to effectively control
the process of oil recovery from reservoirs and
to solve the problem of improving the filtration
properties of fluids, increasing oil recovery,
first it is necessary to have information about
the structure and properties of oil reservoirs,
about the conditions for the concentration and
filtration of oil in them. As you know, oil
irregularly permeates deep-seated, dense,
porous, in most cases and in most of the
volume of deposits, poorly permeable rocks -
sandstones, limestones or dolomites. The
physical and filtration-capacitive properties of
oil and gas reservoirs, which are randomly
dissected by impermeable lenses, layers and
interlayers, change completely haphazardly, as
a result of which their thickness also randomly
changes [1-3].

Formulation of the problem.
Therefore, the oil and gas reservoir is a rock
that has properties that allow it to accumulate
gas, oil, water and filter them in the presence
of a pressure drop.

The main criteria for an oil and gas
reservoir are its capacity and filtration
characteristics, determined by porosity,
permeability, and more generally, by the type
of reservoir.

There are the following types of oil and
gas reservoirs: terrigenous and carbonate.

Terrigenous reservoirs are represented
by clastic sedimentary rocks and grains of
minerals of various sizes, cemented with
cements of various types. Usually, these rocks
are composed of cemented sandstones,
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pressure drop, permeability, skin factor, skin zone.

siltstones to varying degrees, as well as in the
form of a mixture of them with clays and
mudstones and, in terms of mineralogical
composition, quartz and polymictic.

Terrigenous reservoirs are
characterized by a very wide range of filtration
properties. Their permeability varies from 3-5
to 0.0001-0.001 um?, and their porosity from
25-26 to 12-14%.

Carbonate reservoirs are composed of
limestone and dolomite and mainly differ in
the type of void space and capacity
characteristics. Fine-grained, low-
permeability, fine-porous carbonate reservoirs
are highly recrystallized rocks (matrices) that
have a low useful capacity and poor filtration
properties: porosity 8-15%, permeability
0.0001-0.001um?.  Capacitive properties of
carbonate reservoirs of this type are associated
with matrix porosity, and filtration properties -
with rock fracturing.

Highly porous, highly permeable
carbonate reservoirs are good targets for
development.

Let's consider the basic concepts of
reservoir development and their application to
horizontal and vertical wells.

It is known that there is a zone of
additional pressure losses around the wellbore
with altered or reduced permeability (skin
zone) [4]. As a result, at a certain flow rate, the
measured reservoir pressure is less than the
theoretically calculated one. When drilling a
well, it is necessary to have a positive pressure
in the wellbore to prevent the inflow of



formation fluids into the well. This leads to the
penetration of a certain volume of drilling fluid
into the reservoir, and the solid phase in the
drilling fluid can clog the pore space of the
reservoir. This leads to the formation of'a zone
of reduced permeability in the wellbore. Van
Everdigen and Hirst called this the leachate
penetration zone or damaged zone, the skin
zone, and the associated pressure drop as a skin
effect [5-7].

As you know, rocks with high
permeability have a more extended zone of
drilling mud penetration, but the decrease in
permeability in these rocks is insignificant, and
the positive values of the skin factor are also
insignificant. On the contrary, in rocks with
low permeability, the thickness of the invasion
zone is insignificant, but the decrease in
permeability in this zone is significant, and, as
a consequence, a high positive value of'the skin
factor after drilling. In all likelihood, this is
due to the fact that highly permeable rocks
have large pore channels that are not
completely blocked. But low-permeability
rocks with small pore sizes are completely
blocked by the solid phase.

Violation of the permeability of the
bottomhole zone of the well has a strong effect
on the amount of lowering the bottomhole
dynamic pressure corresponding to the given
well flow rate, and therefore on the value of the
productivity index of the well.

Research methodology and results.
Typically, skin factors are estimated by well
testing with a reservoir tester or pressure build-
up method. Knowing the skin factor, it is
possible to calculate the pressure loss along the
damaged areas.

For a vertical well, the pressure loss
(APs) depends on q / h, i.e. from the flow rate

per unit length of the formation.

_ SuBq

(APS)ver_ = M (1)

Therefore, for a horizontal well (APs)
depends on q / L, i.e. from the flow rate per
unit length of the horizontal wellbore.

SuBq
(APS)hor.:m, (2)
rie S — skin factor; u - viscosity; B —
volumetric ratio; k — permeability; ¢ — well
flow rate; h — reservoir thickness; L —
horizontal well bottom length.
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The most important factor is that with
the same positive skin factor, the pressure loss
in the skin zone of a horizontal well is always
less than its value in a vertical one. This is due
to the fact that the flow rate per the length of
the penetrated formation thickness for a
horizontal well is much less than for a vertical
well.

Let's look at the following example.

To interpret the data, as an example, we
used the data for the vertical well A 55 and
horizontal well C 27 of the "N" field. Testing
of these wells showed that the skin factor is
positive and equal to S = +1. The above
formulas (1) and (2) were used to calculate the
pressure drops in the skin zone, i.e. damaged
zone for each of the considered wells.

As a result of the calculation, the value
of the pressure drop for the vertical well was
(APS) ver. = 3 MPa, and for a horizontal well
(APS) nor. = 0.12 MPa. As can be seen from
the given example, it becomes clear that (APs)
horiz>> (APS) ver. This allows us to judge that the
application of a particular method of
stimulating the bottomhole formation zone in
order to improve permeability in the case of a
horizontal well will have less efficiency, in
terms of increasing its productivity than a
vertical well. Therefore, before making a
decision on the impact on the bottomhole zone
of a horizontal well, it is necessary to estimate
the pressure drop in the skin zone and compare
it with the total pressure drop between the
formation and the  bottomhole, the
permeability of the skin zone with the
formation permeability.

This comparison can be further used to
determine the need for timely impact on the
bottomhole zone of the well (hydraulic
fracturing, acidizing the bottom hole,
perforation, etc.) in order to improve the
permeability of this zone and increase the
productivity of the well.

Next, we will consider several
examples of determining the skin factor using
mathematical methods. Let us construct the
dependence of the oil well flow rate on the
hydrodynamic bottomhole pressure at the
given values of the skin factor: S =-5;-2;0; 1;
5;12; 50.

6.70 - (P, — Py,r)
= "7627+5

(3)



where S - skin factor, P,, , ﬁwf - borehole
and bottomhole pressures, respectively.
Substituting alternately the skin factor values
into formula (3), we obtain a number of data,
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on the basis of which we build the dependence
of the well flow rate on the hydrodynamic
pressure. The calculation results are shown in
table 1 and figure 1:

Table 1
Dependence of the oil well flow rate on the hydrodynamic pressure.
Pwf qo
Sf=-5 Sf=-1 Sf=0 Sf=1 Sf=5 Sf=12 Sf=150
0 527,2 209,0 181,6 160,5 109,7 70,6 24,0
50 399,7 158,4 137,7 121,7 83,1 53,5 18,2
100 272,1 107,9 93,7 82,9 56,6 36,4 12,4
150 144,6 57,3 49,8 44,0 30,1 19,4 6,6
206,7 0,0 0,0 0,0 0,0 0,0 0,0 0,0
600.0
500.0
400.0
300.0
200.0
100.0 ¢
0.0
Figure 1. Dependence of the oil well flow rate 01196 - (52 _p )
on the hydrodynamic pressure. Qg = ' z wf 4

Similarly, we will plot the dependence of
the flow rate for a gas well, with the
corresponding values of the skin factor: -5; -2;
0;1;5; 12; 50.

The calculation procedure is as follows:
Applying formula (4):

7.627+S+1
The wvalues of the indicators are

determined at different values of S and the
dependence of the flow rate of the gas well on
the hydrostatic pressure in the well is plotted
(table 2 and fig. 2).

Table 2
Dependence of the flow rate of a gas well on the hydrodynamic pressure.
qg

Pwt Sf=-5 | Sf=-1 | Sf=0 Sf=1 Sf=5 | Sf=12 | Sf=50

0 191.79 | 91.20 80.63 72.26 51.05 33.72 11.87

50 183.54 87.28 77.17 69.15 48.85 32.27 11.36

100 158.81 75.52 06.77 59.83 42.27 27.92 9.82

150 117.58 55.92 49.43 44.30 31.30 20.68 7.27
200 59.87 28.47 25.17 22.56 15.93 10.53 3.70

241.15 0 0 0 0 0 0 0
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Figure 2. Dependence of the flow rate of a gas well on the hydrodynamic pressure.

Conclusions. Based on the calculations, the effect of the skin factor on the pressure in the
skin zone, as well as on the main performance indicators of the oil and gas wells, is shown. Knowing
the skin factor, one can judge the state of the bottomhole zone, as well as the behavior of the well, or
rather the response of its operation to the corresponding values of the readings being determined.
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QUYU LULDSININ OTRAFINDA NEFT LAYININ SUZULM®-HOCM
XASSOLORININ DOYISMOSI.
S.V. Abbasova, Jiaojiao Vang
Azarbaycan Diovlot Neft vo Sonaye Universiteti
abbasovasamira@mail.ru

Mogqalodo skin zonanm laym siiziilmo-hocm xiisusiyyotlorino tosiri miizakiro olunur.
Aparilmis tohlil gostorir ki, kollektorun mosamoli miihitinin tixanmasi ilo olagodar quyu dibi zonanin
otrafinda pozulma keciriciliyin azalmasi vo olavo tozyiq itkilori olan zonanm — yoni skin zonanin
omolo golmasino sobab olur. Buna gora do tifliqi quyunun quyu dibi zonasia tasir barado gorar gobul
etmozdon ovval skin - zonada tozyiqin diismosini qiymatlondirmok vo onu lay ilo quyu dibi arasinda
imumi tozyiq diismosi, habelo layin kegiriciliyi skin - zonanin kegiriciliyi ilo miiqayiso etmok
lazimdir. Bu miigayiso homin zonanin kegiriciliyinin yaxsilasdirmasi vo quyunun mohsuldarliginin
artirmas1 moagsadi ilo quyunun quyu dibi zonasina vaxtinda tosir gostormok {i¢tin lazimdir.

Konkret bir niimunodon istifado edorok, iifligi vo saquli quyular tgiin tozyiq itkilori
hesablanmisdir. Miioyyon edilmisdir ki, eyni miisbat skin-faktorun giymotinds {ifliqi quyunun skin -
zonasinda tozyiq itkisi homiso saquli quyunun doyorindon az olur.

Acar sozlar: kollektor, quyular, debitlor, tozyiq diismosi, kegiricilik, skin -faktor, skin - zona.

92



EKOENERGETIKA 2/2021

W3MEHEHUE ®UJIbTPAIIMOHHO-EMKOCTHBIX CBOMCTB HE®TSAHOI'O
IIVTACTA B OKPECTHOCTH CTBOJIA CKBAKUHBI.
C.B. AobacoBa, /I:xao/l:kao Baur
Azepoaiigxanckuii 'ocynapcrsennslii YHusepcuter Hedpru u IIpombinyieHHOCTH
abbasovasamira@mail.ru
B cratee paccMOTpeHO BIUSHME CKHH—30HBI Ha  (PUIBTPAIIMOHHO-EMKOCTHBIE

XAapaKTepUCTUKU Iutacta. [IpoBeneHHBIN aHaIU3 IOKA3bIBAECT, YTO HAPYLICHUE B OKPECTHOCTH
pU3a00MHON 30HBI CKBaKMHBI BCIIEJICTBUE 3aKyNOPUBAHUS ITOPOBOTO MPOCTPAHCTBA KOJUIEKTOPA
NPUBOAUT K OOpa30BaHUIO 30HBI C MOHMKEHHON MPOHHUIAEMOCTHIO U JIOTIOJHHUTEIBHBIX MOTEPh
JIaBJICHUs — CKUH-30HBI. [103TOMY, IipeiBapUTEIbHO NIEpe MPUHATHEM PELICHHs O BO3JACHCTBUU HA
pu3a00lHYI0 30HY TOpPU30HTAJIBbHON CKBaXXUHBI, HEOOXOJUMO OLEHUTb BEIMYUHY IaJCHUS
JIABJICHUS] B CKMH-30HE M CPAaBHUTH €€ C OOIIMM IepenajoM IaBICHUS MEXIy IUIACTOM U 3a00eM,
IIPOHUIIAEMOCTh CKHH-30HbI C MPOHHUIIAEMOCTHIO IIacTa. /laHHOe cpaBHEHHE HEOOXOAUMO ISt
CBOCBPEMEHHOTO BO3JCHCTBUS Ha NpU3abONHYI0 30HY CKBAKHUHBI C LENbI YIy4lIEHUS
IIPOHULIAEMOCTH 3TOW 30HbI U NOBBILIEHUS] TPOYKTUBHOCTH CKBA)KMHBI.

Ha koHkpeTHOM npuMmepe ObUIM MOJCUYMUTAHbl MOTEPU JNABJICHUH A TOPU3OHTAIBHBIX U
BEPTUKAIBHBIX CKBAXKUH. Y CTAHOBJICHO, YTO IPU OJJTHOM U TOM K€ 3HAYEHHUH I10JIO)KUTEIIBHOIO CKHH-
(dakTopa MoTepu NaBJICHUS B CKUH-30HE TOPU30HTAILHON CKBa)KMHBI BCEI'/1a MEHBIIE €ro 3HaYeHus
B BEPTUKAJIBHOM.

Kniouesvie cnoga: xonnextop, CKBaKHMHBI, NEOUTHI, Mepenaj JaBieHHs], IPOHULAEMOCTbD,
CKUH-(aKTOp, CKHH-30Ha.

93



EKOENERGETIKA 2/2021

UOT 628.1; 628.2
BUZOVNA VO OTRAF KONDLORIN iCMOLI SU VO KANALIZASIYA ILO
TOCHIZATININ HAZIRKI VOZIYYOTININ TOHLILI
F.N. Korimova, O.M."Salamov
Azarbaycan Memerlq vo Insaat Universiteti
"AMEA Radiasiya Problemlori Institutu

Xiilasa. Su tachizat1 sistemi istehlak¢ilara yiiksak keyfiyyatli va istonilon daracads su vermoak iiciin strukturlar
toplusudur.

Kanalizasiya tochizati sistemi maskunlasan arazilordan konarda kollektorlar vasitasilo ¢irklonmis suyun vahid
qabulu va logvi, istifado edilmazdon va ya su anbarima axidilmadan avval toamizlanmasi va mahv edilmasi ii¢iin nazordo
tutulmus tochizat, sabaka va qurgularin macmusudur.

Hor hansi bir layiha iiciin mithandislik strukturlarmmin asas hissalarindan biri su tochizati va kanalizasiya
sistemlaridir.

1930-cu illord> Bakida magistral boru kamorlori va kanalizasiya qurgular tikilorak istifadays verilmisdir. Iki
miistaqil sabaka il ayri bir drenaj sistemi yaradilmigdir. Birinci sabako Zi1g kondinda yerlason stansiyada maisat vo
cirklonmis sonaye tullanti sularmmin avtomatik tomizlonmasi ilo axidilmast iigiindiir. Atmosfer yagintilarindan yaranan
tullantr sularimin tomizlonmadon utilizasiyast va poligonu tictin, kanalizasiya sulart ikinci sabakaya aiddir.

Drenaj sistemi sahorin asas va conub-qarb toraflorinda nisbaton sadadir. Cirkab sulart saharin asagi hissasina
daswyan tullanti sularimin axidilmasi va yagis sulart sabakalori magistral kamarla birlasdirilib.

1970-ci ild> “Qiprokommundortrans” Universiteti (Moskva) tarafindon Bakida yagis sularimin drenaj sisteminin
plani islonib hazirlanib va bu plan tamamlanmayib. 1997-1998-ci illordo “Montqomeri Uotson” va “Azspetsprominvest”
miiassisalorinin birgo isi ilo yagis sularmin drenaj sxemini ahato edon “Boyiik Bakimin su tachizati va kanalizasiya
sistemlarinin yenilonmasi” plami yaradilmisdir. Layihani tamamlamaq miimkiin olmadi.

Azarbaycan miistaqillik aldo etdikdon sonra su tachizati vao kanalizasiya sisteminin inkisaft istigamoatinds islor
davam etdirilmisdir.

Acar sozlar: Su tochizati, kanalizasiya sistemi, Buzovna.

Osas hissa: “Azorsu” ASC Baki sohori Sagan qosobasindo do su tochizati
vo otraf qosobolordo ohalinin i¢moali su ilo sobakosinin genislondirilmosing
tominatmin yaxsilasdirilmas: vo kanalizasiya baslanilmigdir. Kond  orazisindo  miixtolif
xidmotlorindon istifadonin yaxsilagdirilmasi diametrli borulardan istifado edilmoklo 3,8
istigamatinde  layihalorin  icrasim1  davam kilometr uzunlugunda su tochizati sobokaosi
etdirir. Sohmdar Comiyyatin Todbirlor Planina yaradilmisdir.
uygun olaraq Xozor rayonunda yeni layiholorin Bino qosobasindo  Siidgiilikk savxozu
icrasina baglanilib. Belo ki, plana osason orazisindo yeni morkozlosdirilmis su tochizati
Azorsu ASC torofindon Buzovna gosobosi, sobokosi yaradilmisdir. Umumi uzunlugu 4,6
Koroglu kiicosi 3, 4 vo 5-ci dongolorin su km olan su xatlori ¢okilmisdir.
tochizatinin yaxsilasdirilmasi layihosi islorino Umumilikde Xozer rayonunda hoyata
2019-cu ildo baglanmigdir vo yekunlasmisdir. kecirilon layihoalor corgivesindo 21 kilometr

Azorsu ASC-nin Sutikinti Miiossisosi uzunlugunda su xotti ¢okilmisdir, saygaclar
torofindon  qurulan su  sobokosi 1700 qurasdirilmisdir.  Buzovna  vo  Tirkan
p/m olmaqgla 400 fordi yasayis evinin su ilo kondlorindo evloro saygaclarin
tomin edilmosini nozordo tutmusdur. Su qurasdirilmisdir.
sobokosinin 1700  p/m-1  artig  basa Qeyd edok ki, bu giin “Azorsu” ASC
catdirilmigdir. Xozor rayonunun sokkiz kondinds 35 mino

Xozor rayonunda bu layihalor Mardokan, yaxin abonents xidmot gostorir.

Buzovna, Qala, Siivolan, Tirkan vo Bino “Azorsu” ASC vo KOICA arasindaki
kondlorini ohato etmoklo morhololi sokildo omokdashiga  2011-ci  ildo  “Kiirdoxani
hoyata  kecirilmisdir. Stivolan ~ kondindo gosobosindo  su tochizati vo kanalizasiya
Aldldrima  vo  Primorskaya  kiigolorinin sisteminin yaradilmasi” layihosi ¢or¢ivasindo
kosismasinda yerloson yasayis massivindo yeni baslanilmigdir. Bu omokdashq tizro Koreya
su tochizat1 sobokosi yaradilmisdir. Burada Respublikasinin ~ Xarici Islor vo Ticarat
miixtolif  diametrli  borulardan istifado Nazirliyi ilo 26,18 milyon dollar mablogindo
edilmoklo 9,8 kilometr uzunlugunda su Qrant Razilasmasi, homg¢inin  Koreyanin
tochizati sobokosi tikilmisdir. Hyundai Engineering, Halla

Energy&Environment, Sunjin Engineering,
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Yooshin Engineering sirkotlori ilo podrat
miigavilosi imzalanmigdir. “Kiirdoxani
gosabasindo su tochizati vo kanalizasiya
sisteminin yaradilmas1” layihesinin icrasina
2012-ci ilin fevral ayinda baslanmig vo 2015-
ci ilin mart ayinda yekunlagmigdir.

Layiho sar¢ivasinda Kiirdoxani
gosobosindo miixtolif diametrli borularla 98
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uzunlugunda mikrotunel tipli kanalizasiya
kollektoru tikilmisdir. I¢moli su sobokosi
tizorindo 436 odod yangm hidranti, 361adad
siyirtma vo 3663 odod smart kart tipli su
saygaclar1 qurasdirilmigdr. Layihonin icrast
noticosindo  Kiirdoxant gosobosinin 14300
nofor sakini fasilesiz rejimds igmoli su ilo
tomin edilmisdir.

kmigmoali su sobokosi vo 761 metr

NOTICO
Baki otrafi kondlorlo bagl oldo etdiyimiz statistik gostoricilora asason ildon-ilo har bir kondin
miixtolif yerlorindo su tochizati vo kanalizasiya sistemlori qurulmusdur. Bu todbirlor noticosindo
kohno illora nozor saldigda sistemlorin yenilonmasi vo timumiyyatlo olmayan yerlordo bu tochizat
sistemlorinin yaradilmasi miisahido olunmusdur.

ODOBIYYAT
1. https://www.azersu.az/az
2.https://azertag.az/ru/xeber/Rasporyazhenie Prezidenta Azerbaidzhanskoi Respubliki O _dopoln
itelnyh_merah po_prodolzheniyu proekta rekonstrukcii_sistem vodosnabzheniya i kanalizacii v
poselkah Bina Mardakyan SHagan i SHuvelan Xazarskogo raiona goroda Baku-1086916
3. http://xazar-ih.gov.az/news/578.html

AHAJIN3 TEKYIIETO MOJIOKEHUS C IMTHLEBOM BOJION N
KAHAJIM3AIIMEN B BY30BHE ¥ TIPUKOCHOBEHUAX
®.H. Kapumosa, Canamos O.M.

CucreMa BOJOCHA0KEHUS - 3TO COBOKYITHOCTb COOPY)KEHUH 115l oOecrieueHus moTpedurenen
BOJIOM BBICOKOT'O Ka4eCTBA U JKEJIAEMOTO YPOBHS.

Cucrema KaHalu3allUM - 3TO COBOKYIIHOCTh OOOpYAOBAaHMS, CETEM U COOpYXKEHH,
MpeIHA3HAYCHHBIX I SAMHOBPEMEHHOTO TIpreMa i cOpoca 3arpsi3HEHHOM BOJIBI Yepe3 KOJUIEKTOPHI
3a MpeneaMu HacelIeHHBIX IMyHKTOB, OYMCTKH M cOpoca mepes MCIOJIb30BaHHEM WM COPOCOM B
BOJIOEM.

OnHa W3 OCHOBHBIX YacTed WHXEHEPHBIX COOPYKEHUU JII0OOr0 IMPOEKTa - 3TO CHUCTEMBI
BOJIOCHA0KEHUS U KaHAJIU3ALHUH.

B 30-e roasl mpomuioro Beka B baky ObuIM MOCTpPOEHBI M CHaHbl B AKCIUIyaTallUIO
MarucTpajibHble TPYOOTIPOBOIBI M KaHATU3ALMOHHBIE coopyxkeHus. Co3/1aHa OTaenbHas ApeHaKHas
CHUCTEMa C JBYMs HE3aBUCHUMBbIMU ceTsiMH. [lepBas ceThb mpenHa3HayeHa il aBTOMATHYECKOTO
cOpoca OBITOBBIX M 3arpsi3HEHHBIX MPOMBIIIJIEHHBIX CTOYHBIX BOJ Ha CTaHIIMH, PACIIOJIOKEHHON B
cene 3piXx. CTOYHBIC BOJABI OTHOCSTCS KO BTOPOM CETH MO OYHCTKE TOJIMIOHOB M TIOJUTOHOB 0e€3
OYMCTKHU OT aTMOC(HEPHBIX OCAIKOB.

JpeHaxHasi cuicTeMa OTHOCHTEIIBHO IMPOCTa B OCHOBHOM M FOT0-3aIaIHOM yacTsax ropoaa. Cetu
OTBOJIa CTOYHBIX BOJ| M JIMBHEBHIX BOJI, 0 KOTOPHIM CTOYHBIC BOJIBI HAYT B HIDKHIOK YacTh TOPOJIA,
COCIMHEHBI MaruCTPAIbHBIM TPYOOTIPOBOJIOM.

B 1970 rongy yauBepcutet «l unpoxkoMmmyHaopTpanc» (MockBa) pazpaboTai IiaH CUCTEMBI
OTBOJIa JOKJEBOW BOAbl B baky, xoTopwiii He Obu1 3aBepmieH. B 1997-1998 romax kommanum
Montgomery Watson u Azspetsprominvest COBMECTHO pa3paboTanu IjaaH MOACPHU3AIUU CUCTEM
BOJIOCHAOKEHMSI M KaHaMu3anuu B bobiom baky, oxBaTeIBaromuii CXeMy JTUBHEBOI KaHATW3AIIHH.
[IpoekT He MOKET ObITh 3aBEpILEH.

[Tocne oOperenus AzepOaiikaHOM HE3aBUCHMOCTU MPOJOJIKAINCH PAOOTHI MO PA3BUTHIO
CUCTEMbI BOJIOCHA0XKEHUS M KaHATU3allUH.

Kniouessie cnoga: BojocHaOKeHNUE, KaHAIU3ALMs, TEJICHOK.
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ANALYSIS OF THE CURRENT SITUATION OF DRINKING WATER AND SEWERAGE
SUPPLY IN BUZOVNA AND AROUND VILLAGES
F.N. Karimova, O.M. Salamov

Water supply system is a set of structures to provide consumers with high quality and desired
level of water.

Sewage supply system is a set of equipment, networks and facilities designed for the single
reception and disposal of polluted water through collectors outside residential areas, treatment and
disposal before use or discharge into the reservoir.

One of the main parts of engineering structures for any project is water supply and sewerage
systems.

In the 1930s, main pipelines and sewerage facilities were built and put into operation in Baku.
A separate drainage system has been created with two independent networks. The first network is for
automatic discharge of domestic and polluted industrial wastewater at the station located in Zykh
village. Sewage water belongs to the second network for untreated wastewater disposal and landfill
from atmospheric precipitation.

The drainage system is relatively simple in the main and south-western parts of the city.
Wastewater discharge and stormwater networks carrying sewage to the lower part of the city are
connected by a main pipeline.

In 1970, Giprokommundortrans University (Moscow) developed a plan for a rainwater drainage
system in Baku, which was not completed. In 1997-1998, a joint venture between Montgomery
Watson and Azspetsprominvest developed a plan to upgrade the water supply and sewerage systems
in Greater Baku, covering a stormwater drainage scheme. The project could not be completed.

After Azerbaijan gained independence, work continued to develop the water supply and
sewerage system.

Keywords: water supply, sewerage system, calf.
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VIIK 628.2
A.T.H., ipo¢. ®.C.I'YJIIMEB, maructpT.B. CAABIXOB
A3zepoanioncanckuiit Apxumexmypno-Cmpoumenvhulii Ynueepcumem

CHUW/XKEHUE NOJABAEMBIX HA OYUCTKY OBBEMOB CTOKOB 3A CHET
ECTECTBEHHOI'O CAMOOYHUILEHMS ITPU 3BHAYUTEJbHON ITPOTAKEHHOCTH
OBLIECIINIABHOI'O KOJUIEKTOPA JOXKAEBOU CETU I'OPOZIA BJOJIb PEKHN

KiroueBble cjioBa: cucrema BOOOOTBCACHHA, TIOBCPXHOCTHBIC CTOKHU, 3aIrpsA3HCHHAA 1aCThb, O6IJ_I€-
CILIaBHOM KOJUICKTOP, KaMEpa pa3ACICHUs, IUBHCCITYCK, CAMOOYHNIIAr0N[asn CHOCOGHOCTB, O4YHCTKaA.

[ToBeimeHNe TpeOOBaHW K OXpaHe BOJOSMOB TpeOyeT OYHCTKH IIOBEPXHOCTHOTO CTOKA,
OTBOJMMOTO JTOKIEBBIMU CETSIMU TOJTHBIX Pa3/IeIbHBIX CUCTEM BOJIOOTBEICHHSI, KOTOPasi MOXKET OBITh
pealin30BaHa CO3JaHHEM IIEHTPATM30BAHHBIX OYHUCTHBIX COOPYKEHHUU 3a IpeaeiaMu OOCITYKHBaeMOTO
ob0wekTa. [Ipu momaHOM pa3aenbHON cCUCTeME BOIOOTBEICHUS IIPEyCMATPUBAIOTCS JIBE HIIH OOJIBIIIEE YHUCIIO
BOJIOOTBOJISIIIMX CETE: OBITOBAs - IS OTBOJIAa OBITOBBIX BOJI TOPOa, IPOU3BOACTBEHHAS - JIJIST OTBOJIA
MIPOM3BOJICTBEHHBIX BOJI ¥ JTUBHEBAs — JIIsl OTBOJIA JOXKIEBBIX BOJ .

OCOOEHHOCTRIO TIOJTHOW pPa3/IeTbHONM CHCTEM BOJOOTBEICHUS, KaK W TONTYypa3IelbHON (a Takke
OOIIeCTIaBHOM), SBISETCS HAIUYME TJIAaBHOTO OEperoBoro OOMIECIIaBHOTO KOJUIEKTOpa, Kyda W3
VIIOMSIHYTBIX BBIIIE CETEH MOMAIa0T BCE KATETOPUHU CTOYHBIX BOJI, & HA TJIABHOM KOJIICKTOPE - TMBHECITYC-
KOB, 4epe3 KOTOpbIe YacTh 3arpsi3HEHHBIX JIOXKJIEBBIX BOJ (MJIM CMECH CTOYHBIX BOJ) cOpachiBaeTcs B
BOJIOEM.

C uenpl0 YMEHBIICHHUS [AUAMETPOB O3TUX KOJUJIEKTOPOB, COKpPAIEHUS MOIIHOCTH OYHUCTHBIX
COOPYKCHHI U TTPOU3BOIUTEIILHOCTH HACOCHBIX CTAHIIUH B TOYKAX MPUMBIKAHUS YIMYHBIX KOJIJICKTOPOB
JIO’KJIEBOM CETH K OOIIECINIaBHOMY KOJIJIEKTOPY YCTPauBaIOTCS pa3JeiuTeNbHble KaMephl. Uepes 3Tu
KaMephl MepBbie, HanOoJiee 3arpsi3HEHHBIC MOPIIMHA BOJBI TIPU BCEX JOXKISIX, a TaKKe MPAKTUICCKH BCE
Tajble BOJBI IMOMAAAIOT B OOIIECIUIaBHbIE KOJUIGKTOPHl M HAMPaBISIOTCA MO HEMY Ha OYHCTHBIC
COOPYKCHHS BMECTE C TIPOM3BOICTBEHHO-OBITOBEIMHU BOAaMH. B0 Bpemsi CUIIBHBIX JIMBHEW OCHOBHAS YaCTh
JIO’KJICBOM BOJBI 4epe3 Te e pa3felITeNbHbIE KaMmephbl JMBHEOTBOJABI cOpachIiBaeTcsi 0€3 OYHCTKHU B
BOJIOEM.

OO6beM CTOYHBIX BOJ, a CJIEJOBATEIbHO, U KOJMYECTBO 3arpsi3HEHUH, cOpachlBaeéMbIX B BOJOEM,
3aBHCHUT OT pacxojia BOABI B pPEKe M CIIOCOOHOCTH €€ K camoouuiieHnio. O4eBUIHO, YTO YeM OOoJbIie
pacxojt BOABI B peKe, TeM OOJIBIITNI PacXoj] CTOYHOM BOJIBI MOKET OBITH B HEE€ COPOIIIEH.

O6beM cOpoca CTOYHBIX BOJ Yepe3 OT/IEIbHbBIC TUBHECITYCKH 3aBHCHUT M OT MECTa UX PACTIOJIOKEHUSI.
Uepes TUBHECITYCKH, PACIOJOKEHHBIC B Hadaye KOJUIGKTOPOB, OOBIYHO JOIYCKAeTCsl COPOC MEHBITUX
OTHOCHUTENILHBIX 00BEMOB CTOYHBIX BOJ. Takum o0pa3om, coxpaHsis OOJIbIINE OTHOCUTEIbHBIE 00BEMbI
CTOYHBIX BOJI B CETH, JOIYCKAaeTcs MHUHHMMAJbHOE 3arpsi3HEHHWE PEYHOW BOJbI B Ipezaenax oObeKTa
BojooTBeneHus. Jlamee, mpum cOpoce 3arpsA3HEHHBIX [OKIEBBIX CTOKOB 4Yepe3 MPOMEKYTOUYHBIC
JUBHECITYCKH, JIOCTHTAETCS MOCTEIICHHOE YBEIMYCHHE 3arps3HCHHUI PEYHOW BOJBI B Tpeleinax oObeKTa
BOJOOTBe/IcHUs. Uepe3 TUBHECIYCKH, PACIONIOKEHHBIE B KOHIIE KOJIJICKTOpA WM Tepell HACOCHBIMU
CTAHIIMSIMH, JIOITyCKaeTCs COPOC OOJIBITNX OTHOCUTEILHBIX 00BEMOB CTOYHBIX BOJI B BOJIOEM, TaK KaK ATOT
cOpoc oCyIIECTBIAETCS 3a MpeieaMi 00bEKTOB BOJAOOTBEICHUS.

TakuM 00pa3oM, UCIOJIB3YS CIIOCOOHOCTh PEKH YMEHBIIIATH KOHIIEHTPAIIMA BHOCUMBIX 3arpsS3HCHUN,
BCJIE/ICTBUE pa30aBleHUs] CTOYHBIX BOJ BOJOW Bojgoema (T.e. 32 CUET €CTECTBEHHOTO CAMOOYHIICHHS),
MEHBIIINE OTHOCHUTEIIbHBIC 0OBEMBI CTOYHBIX BOJ| OCTAIOTCS B CETH M 3aT€M IMOCTYHAIOT HAa HACOCHBIC
CTaHIIMM U OYUCTHBIE COOPYKECHUS.

B paGote paccmoTpena BOOOTBOASAMIAS CETh HA KOHKPETHOM IpuMmepe ropoaa N. (puc. 1), taxxke
MIPEJICTABJICHO OMKMCAHUE JIOKICBOW CETH M PEKH Ha 3TOM IPHUMEpE TOpoja, HMEIOIIEro 3HAUYUTEIBHYIO
MPOTSKEHHOCTh BIOJb PEKH.
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Tepputopust ropoaa yclioBHO pa30ouTa Ha 9 6acceitHoB cToka, B ToM uucie : [ — 160 ra, I1 -155ra, 111
—6lra, IV-120ra, V—-102ra, VI -232 ra, VII — 209 ra, VIII — 164 ra, IX — 80 ra u ap.

Pa3nenenuie 0TBEIEHHOIO CTOKA MIPEyCMAaTPUBAETCS B pa3enuTeabHbix kamepax PK (puc. 2): npu
CPAaBHUTEIBHO MAaJIbIX pacxojax B JIOKIAEBOM ceTu (IepBble MOPLMU HauboJiee 3arpsi3HEHHON 4YacTH
JIOXK/IEBOTO CTOKA) KaMephl MepemyCcKaloT BeCh pacxoa B cOpocHo# kosuiektop K2; cyctst 20-30 MuHyT
IIPU CPABHUTENIBHO OOJBIIMX PAcXollaX HECKOJIbKO OCBETJICHHBIE CTOKH MEPEMyCKAITCS B J0XKIEBYIO
OTHOCHUTENBHO YuCTyI0 ceTh K2.02 (mocpencrtsom kosnexkropos I u 1II).
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Puc. 2. Pa3nenurtenbHas kKamepa (JIUBHECITYCK ¢ OOKOBBIM KPUBOJIMHEHHBIM BOJIOCIMBOM)
1- moBosIMiE TPyOOTIPOBOT; 2- TTOPOT BOJOCIHBA; 3-COPOCHON TPYOOTIPOBOI (JINBHECTIYCK); 4-
OTBOSIIUEN TPyOOIPOBO/

B Mecrax, coOuparoriue 3arpsi3HEHHbIE J0XKAEBble (MMOBEPXHOCTHBIE) CTOKU C TPYII OTAENIbHBIX
0accellHOB CTOKa HAMEYaeTCsl yCTPOUCTBO pa3/IeIUTENbHBIX KaMep.

Co6op Bcex cTokoB ¢ 9 paznenutenbHbx kKamep (PK-1; PK-2 u ... PK-9) nomken ocymecTBisIThCS B
aKKymynupytomieM pesepByape. Ilociaemnme — HeoOXOAMMBIE COOpPYKEHHs, OOECIeYHBAIOIINE
AKKYMYJISILIMIO JI0XKJIEBBIX BOJ I€pEJ] OYMCTKOW JI0KIEBBIX BOJ HA CTAaHUMM 4 M C IOCIEAYIOLUM
HaIPaBJICHUEM JIJIS TIOJIMBA 3€JIEHBIX HACAXKICHNUN U Ip. TEXHUUECKUX LIEJIEH.

COpoc 3arpsi3HEHHBIX TOBEPXHOCTHBIX CTOKOB IIPEIyCMaTpUBACTCS OTIACIbHBIMU COPOCHBIMU
kosmekTopamu K2 B pexku‘ Kiscay1” B cTBOpax Ha pa3iWyHbIX PACCTOSIHUAX OT MECTa BBIITYCKA, a TAKKE B
“Qurcana ¢ay1” u “Doyirman arxima”.

Paiionsl Topoga ycioBHO pa30oMThI HA HECKOJIBKO 0acCEHHOB CTOKA; TPAHCIIOPTUPOBAHHUE CTOKOB C
MEeCT 00pa3oBaHUsl - CTEKAIOLIUMX C KpPbIII JOMOB, C TBEPIABIX MOKPBITUA M 3€JIEHBIX HACAXKICHHM
TEPPUTOPUU  [BOPOBBIX 3aCTPOEK CIrPYNIHMPOBAHHBIX KBapTaJOB O pa3[eNUTEIbHOH KaMephl
MIPOM3BOJIUTCS COTJIACHO MPUHATON CXeMe JOXkKAeBoi cetH (puc. 3).

— —
e o 7= ~

BacceilH cToka crpynnupoBaHHbIX BacceitH cToka crpynnuMpoBaHHbIX
ksapranos Ne1 kBaptanos Ne1

OTBOA NOBEPXHOCTHOTO CTOKA OTBOA NOBEPXHOCTHOTO CTOKA
OPOXHBIMU NOTKAMY, OPOXHBIMU NOTKaMU,

PasgenurentHas kawvepa PK-1

PelueTka goxaenpuemHu

K2.02 K2.02
K2 K2
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Puc. 3. ®parMeHT NPUHATON cXeMbI J0K1€BOI CeTH JJI1 0TBOJAA IOBEPXHOCTHOIO CTOKA ¢ TEPPUTOPUH
CrpyNNMpPOBAHHBIX KBAPTAJIOB

Takum o0Opa3oM, pemieHue npoOsieMbl OTBOJAA JOKIEBbIX BOJX s pailoHoB Il mpu mosmHoi
pa3IIeJIBH01>i CUCTCMEC BOAOOTBCACHUS IIPEAYCMATPUBACTCA PCIIATE IPUMCHCHUCM ABYX CaAMOCTOSTCIIbHBIX
ceTed ISl pPa3lesIbHOrO OTBOJA  JOKIEBOro crToka mnocie PK ¢ pa3nnyarouieics CTEleHblo
3arps3HEHHOCTH: MEHEE 3arpsI3HEHHON YacTH MOBEPXHOCTHOTO CTOKa ceThio K2.02 1yl NCI0JIb30BaHMS B
OTJENbHBIX LIENAX U HauboJiee 3arpsa3HeHHON yacTu ceThio K2 nisi copoca 0e3 OYMCTKU B BOJOEM WIIM UX
OTBOJIOM 32 IpeIeiabl HACEJICHHOTO IIyHKTa HAa LEHTPAIM30BAaHHBIE OYHMCTHBIE COOPYKEHHS
MOBEPXHOCTHOT'O CTOKA (TPU MOBBIIIEHHBIX TPEOOBAaHUAX K OXpaHE BOJJOEMOB OT 3arpsi3HEHUN).

BHyTpu KkBapTanoB 3aKphITas J0KJ€Bas CETb OOBIYHO HE MPEAYCMATPHUBACTCS U JO0XKAEBbIE BOIbI
CTEKAIOT MO TMOBEPXHOCTH 3eMJIU U ac(albTOBBIM TMOKPHITUSIM B HANPABICHUU €CTECTBEHHOTO
MMOBEPXHOCTHOT'O YKJIOHA JIO OTKPBITHIX JIOTKOB, KOTOPbIE€ MPOEKTUPYIOTCS B HAYaJe YIUYHOTO KOJUIEKTOPA,
WM 10 YJIWYHBIX MPOE3J0B U Jaliee MOCTYMAIOT B 3aKPBITYIO JOKACBYIO CETh Yepe3 JO0KICPUEMHUKH.
MecTo pacnofio>keHusi MepBOro AOXKACTPUEMHUKA (MIPH HAIMYUU OTKPBITHIX JIOTKOB) OPHEHTUPOBOYHO
MO>KHO IIPpUHHUMAaTb Ha PpacCTOAHUU 50 M oT Hadaiga KBapTaJa. OcranpHble JOXKIACTIPUCMHUKHA
MPEeAyCMaTPUBAIOTCS B MECTaX, YCTAHOBJICHHBIX COTJIACHO HOPM.

JloxnaeBast ceTh pa30UBaeTCs Ha Y4aCTKH MEXKY NONEPEUHbIMH YIULIAMUA U HyMEpYyeTcs, HaulHas ¢
JUKTYIOIIEH TOYKU. 3a JUKTYIOLIYIO TOUKY IPUHUMAeETCs HauboJsee yaaaeHHasi 1 HU3KOPACIIONI0KEHHAs
TOYKA JOKIEBOM YIUYHOU CETU B CAMOM €€ Hayajle OTHOCUTEIBHO PACCUUTHIBAEMOI0 KOJUIEKTOPA.

OnpeaesieHue HHTEHCUBHOCTH 1015, KO3 PUUMEHTOB CTOKA U pa3aejeHus Ky CornacHo
HOPM/2/, pacyeTHBIE PACXO/Ibl JOKICBBIX BOJ CICIYET ONPEACIATH C TOMOIBIO0 METO/Ia MPeeTbHBIX HHTEHCHBHO-
cteit mo Gpopmyrnam (TIpu MOCTOSTHHOM K03(pHIreHTe cToKa):

v ,AF ., 1
pn ) qcal = ﬂ .qr ’ A4=20 qZO(l + gL )7’
t lgm,

r

q, =

I ¢r — PacXObl IOKIEBBIX BOJ B KOJUIEKTOPAX JOKACBOM KaHAIM3AIHH, JI/C;
§cal — PACUYETHBINA PACXOM JOXKAEBBIX BOJ 7Sl THIPABIMYECKOT0 pacyeTa J0XKJIEBBIX CeTeH, 1/c;
f — K03 OUIHMEHT, YUUTHIBAIOUIHI 3aII0OJTHEHUE CBOOOTHON €MKOCTH CETH B MOMEHT
BO3HHUKHOBEHUS HAITOPHOTO PEKIMA;
A, n — KTUMaTHYEeCKHe TapaMeTphl;
q20 — MTHTEHCUBHOCTb OIS ISl TaHHOH MECTHOCTH, J1/C2d, TIPOIOJKUTEIIBHOCTBIO 20 MUH
npu P= 1 ron;
X — TlapaMmeTp, XapaKTepU3yIOIUuii U3MEHUYNBOCTh BBITIA/ICHUS OCAJIKOB,;
m;— CpeJiHee YUCIIO JJOXK/IEH B roJl; p — MOKa3aTelb CTENEeHU, IPUHUMAEMbIH 10 HOpMaM;
P — TepHOJ OJTHOKPATHOIO MPEBBILICHUS PACIETHON HHTEHCUBHOCTH JJOXK/Is, TO/IbI;
P.p— npenenbHbIi epuo/1 IPEBbILIEHUs] HTHTEHCUBHOCTHU J10XK[51, TOJIBI;
Wep— CpeHee 3HaueHHe Kod(.CTOoKa, XapaKTepU3YIOIIUi BH]I TTOBEPXHOCTH OacceiiHa CTOKa,
F — pacyerHas TIomaab CTOKa JJIsl pACCUUTHIBAEMOI'0 y9acTKa CeTH, 2d;
t;— pacdeTHas MPOJOKUTEILHOCTH IO, PaBHAS MPOIOJHKUTEIBHOCTH TPOTEKAHMUS
MOBEPXHOCTHBIX BOJ IO MMOBEPXHOCTH M TPYOaM J0 pacueTHOTO y4acTKa, MUH
JInist yCIoBUil MPOEKTUPOBAHMS 110 MECTHBIM HOpMaMm /2/: 3HaueHus q20= 110 1/c-ea; m,= 96; y =
1,54; x=0,1; mpup=0,50 A=2342; npup=1 A=340,8.
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Pesynbrarel Beiuncnenus 3HadeHuii A =20

Taoauna 1. Onpenesienne 3HaueHuii A B 3aBUCMMOCTH OT NepHO/ia nNpeBbilieHus1 P

lg p

"G (1+
lgm

7

)" mpezacraBieHsl B T. 1.

[TapameTpsl, yCTaHOBIICH-
Ilepuon Nurencusuocts 20- HbIE 10 JaHHBLIM 36-
[Tapamertp N
MpEBbIIIE- MHHYTHOTO OIS C [TapameTp n 4 JIETHUX HAOJIIOeHUI
HUSI p, TOJBI MOBTOPSIEMOCTbIO p=1
q20n kor n
q20,p
0,33 76 0,57 395
0,50 86 0,57 475 90 87 0,62
1 110 0.59 645 122 122 0,64
2 142 0,62 910 172 172 0,69
3 164 0,62 1050 204 209 0,72
5 198 0,63 1307 244 249 0,72
OnpenesieHne cpelHEeB3BeIIEHHOT0 3HavyeHus Kkoddduuuenta croka. OrmnpejeneHne

CPeIHEB3BEIICHHOTO 3HaUYeHUs KOA((UIIMEHTa CTOKAa B 3aBHCHMOCTH OT JIOJIM TUIOINAACH C pa3INdHON
MIPOHMIIAEMOCTBIO M O0IIEH TUIOIaIbI0 BOZOCOOPHOTO OacceiiHa U BEIMYHMHBI TapaMeTpaA:

Tabauua 2. Onpenesienue ko3 puunenta croka ¥,

[lnomane | [ons mokpbl- [Ipou3sse-
. YacTHbIe 3Ha4e-
Ne MOBEPXHO- | TUS OT 0o01Ien JICHUC
Bua moBepxHOCTH CTOKA HUS K03(].cTOKa .
1T ctu F,ra | miuomangn Pi fix Vi
CTOKa, a !
1 | KpoBnu 31anuii u coop., 981+540= 0,65 0,95 0,6175
achaabT. TOKPBITUS U 1521
JIOpOTH
2 | bynbbkHBIE TOpOTH 162 0,07 0,45 0,00315
3 | I'pyHTOBBIE IOBEPXHOCTH 108 0,046 0,20 0,0092
(cruTaHMPOBAHHEIE)
4 | Ilapku u ckBepsl 280 0,12 0,30 0,036
5 | 3en. HacaXKIEHUS U Ta30HEI 264 0,114 0,10 0,0114
Bceero: X F=2335 >f=1,00 Yep =0,6992

Onpenenenne kodpduunenta pasgenenuss Kgp. [ns onpenenenHus pacxona OT MHpeaesibHOTO
JOK/[Is1, MOCTYNAOLIEr0 B IIaBHBIM KOJUIEKTOP OT pa3/elInTEIbHON KaMephl, UCIIONb3YIOT KO3 puumeHT
pa3aenenus Ky, MOKa3bIBAIOIINIA, KaKasi 4aCTh JOKIEBOTO CTOKA (Harbouiee 3arpsisHeHHAs1) IOJDKHA Yepes
pa3IeNuTeIbHYI0 KaMepy OTBOAUTCS OOIIECINIABHONM COOPHOW CEThI0 MOBEPXHOCTHOTO cToka K2 s
copoca B Bomoem Q= (1-Kiiy)Qp, a ocTanbhas - ocBetsienHas (Q= KqivQp) nmocpenactsom cetu K2.02 B

aKKyMYJIHUpPYIOUIHMHA pe3epByap 3 ( puc. 4):
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J7 .

Pasnemirenphas

Kamepa
Q lim
I'nasnsni KOJIEKTOP ) D

K2
,!,j Qr - Qp,

(=1

<x2

Puc.4. Cxema OTOKOB OT pa3JeuTeIbHON KaMephbl
Koaddunment paznenenust Kyiv, paBHbid Kuiv = Qlim/Op , MOXKET ONPEAeNaThCS 1o hopmyie:

kdiv — (Alim /A)I,Z .ti;Z(n—n“m): (Alim /A)I,Z .20 1,2(0,65—0,58)z0,08: (Alim /A)I,Z .1’27 — 0’17

e Qiim — pacxo OT MPEAETbHOTO TOXKIS;

Op — pacueTHbII PacXo/l AOKIEBBIX CTOKOB, paBHblil (), =

14 n
ﬂ-l//c,,A-F-(%)
7,

lg P,
— Mim lim \7
Ajim - BEIMYUHA TIapaMeTpa, paBHas Ay = G0 - 20" (1 + )
lgm,
Plim— nepuoa OJHOKPATHOI'O IPEBbIIICHUA pacquHoﬁ HUHTCHCHUBHOCTH IIPCACIIbHOIO JOXK/Is,

npuHuMaeMbiii paBabIM 0,05-0,1 rox;

Vo F- AR Wi ) - AR )

(PK-1) - Qp= (WmiaF)q,= _ 06992 1155-395 0,50 _ g o
tr 30}7 300,57

[Torava Ha OYMCTHBIE COOPYXKEHUS 110 OOIIECTIABHOMY KOJICKTOPY B 00beMe:

Qiim= Kaiv'Qp =0,17-3079,7=523,5 n/c
Copoc B peky “Kiscay1”’6e3 ouncTk B 00BEME:

Q= (1-KaivyQp =(1-0,17)- 3079,7= 2556,2 n/c

npu [ =0,008 u D=1100 mm — h /D =1 — Q,y=2565,8 n/c u V=270 m/c.
20 0,58
Woiaw £ - A g0) 0,6992 -120 - 395 - 0,50

(PK-2) - Q= (WmiaF)q1 = UG = 2384 31/c

30" 30%7

[Toada Ha OYMCTHBIE COOPY)KEHUS 110 OOIIECTIABHOMY KOJICKTOPY B 00beMe:
Qiim= Kaiv'Qp =0,17-2384,3=405,3n1/c
Copoc B peky “Kiscay1”’0e3 ouucTki B oObeMe:
Qcs = (1-Kaivy'Qp =(1-0,17)- 2384,3= 1979,01/c
npu I=0,005 u D=1100 mm — h /D =1 — Q,y=2024,2 1/c u V=2,13 wm/c.

Vo B 40" 0,609 232 395050
/" - 30%%

I

(PK-3) - Qp= (Wmial)q2 = =4609,7 n/c
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[Tomaya Ha OYUCTHBIE COOPYKEHUS 1O OOIIECINIABHOMY KOJUIEKTOPY B 00BEME:
Qiim= Kaiv'Qp =0,17-4609,7=783,61/c
COpoc B peky “Qurcana ¢ayl "06e3 OYUCTKH B 00BeMe:
Qcs = (1-Kaiv)»'Qp =(1-0,17)- 4609,7= 3826,0 1/c
npu 1=0,020 u D=1100 Mmm — h /D =1 — Q,,=4067,4 n/c u V=4,28 w/c.

Vo F-A-CU50)"% 10,6992 - (164)-395 -0,50
tn = 30 0,57

r

(PK-4) - Qy= (wmial") q1= =3248.2 n/c

[Toaua Ha OYMCTHBIC COOPYIKEHUS 110 OOIIECIIaBHOMY KOJJICKTOPY B 00beMe:
Qiim= Kaiv'Qp =0,17-3248,2=552,2n/c

C6poc B peky “Qurcana ¢ayl ’0e3 OUUCTKH B 00BEME:
Qcs = (1-Kaiv)'Qp =(1-0,17)- 3248,2= 2696,0 n/c

Vo B 400" 0,6992 -(80)-395 -0,50
tn - 30 0,57

r

=1600 x/c

(PK-5) - Qp= (ymial") q1 =

[Tonaya Ha OYKUCTHBIE COOPYKEHUS MO OOIIECTNIABHOMY KOJIEKTOPY B 00bEME:
Qiim= Kaiv'Qp =0,17-1600=272,01/c
Copoc B peky “Qurcana ¢ayl ’0e3 OYUCTKH B 00BEME:
Qe = (1-Kaiv)'Qp =(1-0,17)- 1600=1328,0 11/c
Y(Qes* + Qe )= 2696,0 +1328,0 = 4024,0 n/c
npu 1=0,020 u D=1100 mm — h /D =1 — Q,,=4067,0 n/c u V=4,28 w/c.

Vi ZF-4-CO40% 0,692 -139 1160 - 0,50
. = 30057

r

(PK-6) - Qp=(mid)qs = =3179,1 a/c

[Torava Ha OYMCTHBIE COOPYXKEHUS 110 OOIIECTUIABHOMY KOJUICKTOPY B 00beMe:
Qiim= Kaiv'Qp =0,17-3179,1=540,5n1/c
Copoc B “Dayirman arxina” 6€3 O4UCTKH B 00OBEME:
Qcs = (1-Kaiv)'Qp =(1-0,17)- 3179,1= 2638,7 n/c
npu [ =0,020 u D=1000 mm — h /D =1 — Q,,=3055,2 1/c u V=3,89 wm/c.

Vi F - 4-CU50)"" 0,699 .395.61.0,50
tn = 30 0,57

r

(PK-7) - Qp= (wmiaF) q1= =1212,0 n/c

[Torada Ha OYMCTHBIE COOPY)KEHUS TI0 OOIIECTIABHOMY KOJICKTOPY B 00beMe:
Qiim= Kaiv'Qp =0,17-1212,0=206,01/c
Copoc B “Dayirman arxina” 6€3 OYUCTKH B OOBEME:
Qcs = (1-Kaivy'Qp =(1-0,17)- 1212,0= 1006,0 1/c
npu [=0,020 u D=700 mm — h /D =1 — Qnp=1235,3 1/c u V=3,21 wm/c.
W - A-F-(30/90)™ 10,6992 -395 -102 - 0,50
¢ - 30

7

(PK-8) - Qp= (ymidF) q2 = = 2026,7 n/c

[Toraua Ha OYMCTHBIC COOPYIKEHUS 11O OOIIECINIABHOMY KOJUICKTOPY B 00beMe:
Qiim= Kaiv'Qp =0,17-2026,7=344,5n/c

Copoc B “Qurcana ¢ay1 ’6e3 O4UCTKH B 00BEME:

Qcs = (1-Kaiv»'Qp =(1-0,17)- 2026,7= 1682,2 n/c
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npu 1=0,010 u D=900 mm — h /D =1 — Q,p=1698,5 n1/c u V=2,67 m/c.

Voia F-A4-C%0)"" 10,6992 395209 -0,50
tn = 30 0,57

”

(PK-9) -Qp= (wmiaF) q3a = =4152,7 n/c

[Toada Ha OYMCTHBIE COOPY)KEHUS 110 OOIIECTIABHOMY KOJICKTOPY B 00beMe:
Qiim= Kaiv'Qp =0,17-4152,7=706,0m1/c
Copoc B “Qurcana ¢ay1 ’0e3 OYUCTKH B 00bEME:
Qe = (1-Kaiv)'Qp =(1-0,17)- 4152,7= 3446,7 n/c
npu 1 =0,015 u D=1100 mm — h /D =1 — Q,,=3473,5 n/c u V=3,65 wm/c.

OmnpenesieHne pacyeTHbIX PacXod0B IS OTAEJbHBIX YYACTKOB KOJJIEKTOPOB COOPHOW ceTH
OTHOCUTEJIbHO OCBETJIEHHBIX J0KAeBbIX cTOKOB K2-02 u ux ruapaBandeckuii pacyer. B omiinune ot
OBITOBBIX BOJIOOTBOJSIIIMX CETEH pacdyeTHBIE PAacXOJbl Ha yJacTKaX OMpPEENSIFOTCS HEMOCPEICTBEHHO B
X0J1e TUAPABINYECKOTO pacyeTa, Mpu moa0ope quaMeTpa v yKJIoHa TpyOompoBoa.

['uapaBnuyecknii pacdeTr ceTH 3aKiIoyYaeTcs B MOAOOpe AuameTpa W YKJIOHa TpyOONpoBOaa Ha

y4acTKax TaKuM 00pa3oM, 4TOObl 3HAYEHMsI CKOPOCTU B TPYOOIIPOBOJE COOTBETCTBOBAIN TPEOOBAHUIM
HOpM /2/. BBICOTHOE MPOEKTUPOBAHUE CETH COCTOUT M3 PacyeToB, HEOOXOAMMBIX MPHU MOCTPOSHUH MPO-
s ceT, a TakXKe Ui ONpeIeJIeHUs] BETMYUHBI MUHMMAJIbHOTO 3aJI05KEHHSI YIUYHOM CeTH.

ITpoaoIKUTENBHOCTH IPOTOKA JOKAEBBIX BOJ, 10 IIOBEPXHOCTH K JOKIAEIPUEMHUKY Zcon U tecan MOAKHO
IPUHUMATh OJMHAKOBBIMM JUI BCEl CETH B LIEJIOM MWJIM JAJs OTAEIbHBIX OacceilHOB. 3aTeM 3agaroTcs
CKOPOCTBIO ITPOTOKA HA BEPXOBOM yYaCTKE KOJIJIEKTOpA, ONPEACIIAIOT BpeMs IIPOTOKa 1o HeMy Bozbl. [1o
INPUHATON IJIOLAAM CTOKA, MPUMBIKAIOMEH K Y4acTKy, BBIYMCISAETCS pacdyeTHbIl pacxoj Ha Hem. C
UCTIOJIb30BaHUEM AIIeKTPOHHBIX Tabmui Excel (coctaienst o ¢popmyne ManHuHTa) TOAOUPAIOTCS TPYObI
HEO0XO0AMMOTO IMaMeTpa U YKJIOHA MPU YCIOBUH MPUMEPHOTO COOTBETCTBHUS MPOITYCKHOM CIIOCOOHOCTH
KOJJIEKTOPOB (Jyp U PACUETHBIX PACXOJI0B, MPUHATON CKOPOCTH HA YYAacTKE M €€ TaOJUYHOI'O 3HAYECHMS.
IIpu HecoBmaneHUU pe3ysbTaTOB, IPOU3BOJUTCS IIOBTOP BCErO pPacyeTa IPH BBIYUCICHHBIX CKOPOCTSX U
10 CKOPPEKTUPOBAHHOMY pacxojly oJ0upaeTcs AuaMeTp TpyOsl.

[Tocaenyromme y4yacTKM PpPacCUMTBIBAIOTCS AHAJIOTMYHBIM 00pa3oM, TOJNBKO IIpU pacyere
IIPOJOJDKUTEIBHOCTH 0K CIEAYeT BpeMs IPOTOKA HA JAHHOM YYacTKE CyMMHMPOBATb CO BPEMEHEM
IPOTOKAa Ha BCEX NPEIbLAYIIMX y4YacTKax OT Hayana KosuiekTopa. Kpome toro, B dopmyny ciemyer
MOJICTABJIATh IUIOIIAJb, TAKKE CYMMHPOBAHHYIO M3 IUIOIIAJEH, NPUMBIKAIONIMX KO BCEM IIpelle-
CTBYIOIIMM y4yacTKaM. OOBIYHO MpH MOAO0PE AMAMETPOB JOIYCKACTCS PACXOXKIEHUE MEXTy TPOIMYCKHOM
CIIOCOOHOCTBIO U PacYeTHBIM pacxogoM Tpyo +10+15%.

Jli1s1 3anosiHeHu st TaOJIMLBI THAPABIMYECKOIO pacyeTa ¢ IOMOIIBIO FeHIIJIaHa TOpo/ia yCTaHABIUBAIOT
reojie3nYeckue OTMETKH KOJOJIEB Hayala M KOHIA YYacTKOB BCEH CeTH, MX JUIMHBI W IUJIOLIAJH,
MPUMBIKAOIIKE K KaXJI0My Y4acTKYy.
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BbIBO/IbI

1.Haubonee mnpuemieMbIMU U3 CYLIECTBYIOIIMX CHCTEM SIBISIETCS IOJIHAS pas3/eibHas CHUCTEMa
BOJIOOTBEJICHUSI C OYMCTKOM JI0XKJIEBBIX BOJ Ha LEHTPATU30BAHHBIX OUYHMCTHBIX COOPYKEHMSIX (a TaKxke
noJiypas/ieibHasi CUCTeMa BOJOOTBE/ICHHUS), TP KOTOPOM B BOJOEM cOpachlBaeTcs JIMIIb YacThb MEHEe
3arpsiI3HEHHBIX J0XKAEBbIX BoJI. Hanbosee 3arpsi3HeHHbIE BOJIbI HAMPABIISIOTCS HA OUUCTHBIE COOPYKEHUS
U TIOJIBEPraloTCs OUUCTKE.

2. OcCOOEHHOCTBIO YKa3aHHBIX CHUCTEM BOJOOTBEACHUS SBISCTCS HAJIMYME HA TJAaBHOM
O0IIIECIVIaBHOM KOJUIEKTOPE JIMBHECITYCKOB, Yepe3 KOTOPbIE YacTh 3arpsi3HEHHBIX J0XKIEBBIX BOJA (MM
CMECH CTOYHBIX BOJ]) COPACHIBACTCS B BOJIOEM.

3. O0BbeM CTOYHBIX BOJ, a CIEI0BATEIbHO, U KOJIMYECTBO 3arpsA3HEHUN, cOpachiBaeMbIX B BOJIOEM,
3aBHCHUT OT pacxojia BOJAbI B peKe M CIHOCOOHOCTH ee K camooumineHuto. [Ipu cOpoce 3arpsi3HEHHBIX
JIO’KJIEBBIX CTOKOB 4Yepe3 MPOMEKYTOUYHbIE JMBHECIYCKH, JIOCTHIaeTCs IOCTENICHHOE YBEIUYEHHE
3arpsi3HEHUI peYHOM BOMBI B TIpeiesiaX 00BhEKTa BOJJOOTBEICHMUS.

4. I1pu 3HAYUTENTHHON MPOTSHKEHHOCTH OOIIECTIIABHOTO KOJUIEKTOPA JI0XKIACBOM CETH ropoja BIIOJb
PEKH BO3MOXKHO CHIKECHHE I[10JIaBaeMbIX Ha OYHMCTKY OOBEMOB CTOKOB 3a CYET €CTECTBEHHOIO
CaMOOYHUIIEHHS - CIIOCOOHOCTH PEKH YMEHBIIAaTh KOHIEHTPAIMU BHOCHUMBIX 3arpsS3HEHUN BCIEICTBUE
pa3baBiieHHs CTOUHBIX BOJ BOAOH BOJOEMA.

5. B pabote paccmoTpeHa BOAOOTBOJAIIAs CEThb HA KOHKPETHOM MpPUMEpPE ropoja ¢ OMHCAaHHEM
JIO’KJIEBOM CETH U PEKU Ha TOM IPUMEPE rOPO/Ia, UMEIOLIEr0 3HAUUTEIbHYIO IPOTSHKEHHOCTh BJI0JIb PEKH.
Tepputopus ropoaa yciioBHO pa3ouTa Ha 9 GacceiiHOB cTOKa.

6. B mecTax, coOuparolue 3arpsi3HEHHbIE JOXKAEBbIE CTOKH € TPYIII OTJACJIbHBIX 0aCCEMHOB CTOKA
HaMEYaroTCsl yCTpauBaTh pa3/ieauTeNbHble Kamepsbl. [Ipu cpaBHUTENBHO MalbIX pacXxo/ax B 10K/1€BOM CETH
(mepBble opMK HanboJee 3arpsiI3HEHHOM YacTH J0KIEBOTO CTOKA) KaMephl TIEPEyCKalOT BECh pacXo/l B
copocHoit koutektop K2: otBoj cTokoB B “Kiscay1” B o0beme PK-1-04,,=2556,2 n/c; PK-2-04,=1979 n/c;
(PK-3+(PK-4+PK-5) - Qun=3826,0+4023,9=7849,9 n/c; PK-7- Qun=1006,0 11/c.

7. Cnycra 20-30 MUHYT TIpU CPaBHUTEIHHO OOJBIINX PacXoJaX HECKOJIbKO OCBETIICHHBIC CTOKH
MepPEenyCcKalTCs B JOXKIEBYIO OTHOCUTEIBHO YUCTYIO ceThb K2.02 (mocpeactBom kosuiekTopoB | u 11). Bee
ctoku ¢ 9 pasznenurenpHbix Kamep (PK-1; PK-2 u ... PK-9) 3arem cobuparorcsi B aKKyMyIupPYIOIIEM
pe3epByape Ui HOCIeyIoNei OUNCTKH U HUCTob30BaHusA. COpOoC 3arpsi3HEHHBIX TTOBEPXHOCTHBIX CTOKOB
npeaycMaTpuBaeTcss OTAENbHBIMH cOpocHbIMM KoyiekTopamMu K2 B peku™ Kiscayl” B cTBOpax Ha
Pa3IMYHBIX PACCTOSIHUAX OT MECTa BBIITYCKA, a Takke B “Qurcana ¢cayr” m “Doyirman arxina”.

8. B pesynbpTaTe aHanu3a MPOEKTHBIX JAHHBIX, MPOBEACHHBIX IPHU HCCIECIOBAaHUN COBMECTHOM
paboThl JOXKAEBOM CETH U pEeKH Ha KOHKPETHOM IpUMEpe TIopoja, HMEIOLIEro 3HaYUTENbHYIO
MIPOTSKEHHOCTh BJIOJIb PEKH, YCTAHOBJIEHBI CBSI3M KO3(PPUIMEHTOB CMEHIEHHs ¥ U @, KPAaTHOCTH
pa30aBiIeHMs # TOBEPXHOCTHOIO CTOKAa B PEYHOM BOJE M COJACpXKaHMs B HEW B3BEIICHHBIX BEILIECTB /10
BBIIyCKa cTOKa ceTaMU K2 B pa3HbIX cTBopax oT pacxona Qp (1-Kain)

9. AHanu3 METOJIOB OMpeIeeHHs MPEACTbHBIX PACX0/I0B C TOMOIIBIO K03 PHUIIMEHTOB pa3aeneHus
MO3BOJIUJ BBISIBUTH UMEIOIIUECS CYIIIECTBEHHBIE PA3IUYMsI U PACXOKICHUS B UX BBIYUCICHUSX.

JIUTEPATYPA

1. PexomMeHmanuu mo pacyery cucteM cOopa, OTBEJICHHS M OYUCTKH IMOBEPXHOCTHOTO CTOKA C
CENUTEOHBIX TEPPUTOPUH, IUIOMIAIOK MPEANPHUIATHN M ONPEIEICHUIO YCIOBUI BBIIYCKa €r0 B BOJIHBIC
00bexThl / PI'YIT «HUM BOJAT'EO». M.: 2015,146 c.

2.Tikinti normalart AzDTN 2-11-2. Kanalizasiya. Xarici soboko vo qurgular. Baki, 2015,115 s.
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PE3IOME

[Ipu 3HaYUTENBHON MPOTSHKEHHOCTHU OOIIECIIABHOTO KOJIJIEKTOPA JI0KJIEBOM CETH TOPOJia BIOJIb
PEKH BO3MOXKHO CHIDKCHHME I0JaBa€MbIX Ha OYHMCTKY OO0BEMOB CTOKOB 3a CHET €CTECTBEHHOTO
CaMOOYHIIICHUS - CIIOCOOHOCTH PEKH YMEHBIIATh KOHIICHTPAIIMM BHOCHMBIX 3arps3HEHUN BCIICICTBHE
pasz0aBlieHHs CTOYHBIX BOJ BOJIOM BOIOEMA.

B nipenenax o0bekTa BOJOOTBEICHUS JOMMYCKAEeTCsl COPOC 3arps3HEHHBIX JOXKIEBBIX CTOKOB BOJIOEM:
4yepe3 JTMBHECITYCKH, PACIIONIOKEHHBIE B HaYale KOJUIEKTOPOB, MEHBIINX OTHOCHTEIBHBIX 00BEMOB CTOY-
HBIX BOJ C MHUHUMAJbHBIM 3arps3HEHUEM PEYHON BOJbI, YEpe3 MPOMEKYTOUHbIC JIMBHECIYCKU, C
MOCTENIEHHBIM YBEJIMUEHUEM 3arpsi3HEHUN PEUHON BOJBI.

3a mpeneramu OOBEKTOB BOJOOTBEACHHSI COpOC 3arpsA3HEHHBIX JIOXKIEBBIX CTOKOB 4epe3
JIMBHECITYCKH, PACIIOJIOKEHHBbIE B KOHLE KOJUIEKTOpa WIM IMepel]] HACOCHBIMU CTAHLMSIMHU JOIYCKAaeTCs
OOJIBIINX OTHOCUTEIBHEIX 00bEMOB CTOYHBIX BOJI.

SOHORIN YAGIS §aBaKasiNiN ﬁMUMiAXIMLI KOLLEKTORU CAY BOYU KiFAYOT
QODOR UZUNLUGA MALIK OLDUGU HALDA TOMIZLONM® UCUN VERILON CIRKLI
SU HOCMLORININ OZ-OZUNU TOBIii TOMIZLOMO HESABINA AZALDIMASI

Sohorin yagis sobokasinin timumiaximli kollektoru ¢ay boyu kifayot qodor uzunluga malik oldugu
halda tomizlonma ti¢iin verilon ¢irkli sularin hocminin azaldilmasi 6z-6ziinii tobii tomizlonmo hesabina —
cayin, oraya axidilan ¢irklondiricilorin qatiliginmi ¢irkli suyun su hévzasinin suyuna garismasi naticasindo
asag1 salmasi qabiliyyati sayasindo miimkiindiir.

Sukonaretms totbiq olunan orazi daxilinds ¢irklonmis yagis suyunun su hévzolorine buraxilmasi yol
verilir: ¢ay suyunun minimum ¢irklondirocok ¢irkli suyun nisboton kigik hocminin kollektorlarin
baslangicinda yerlosdirilon yagisburaxicilar vasitosilo; ¢ay suyunda ¢irklondiricilori todricon artirmagqla
araliq yagisburaxicilar1 vasitasila.

Sukonaretmonin totbiq olundugu orazilorin hiidudlarindan konarda c¢irklonmis yagis sularinin
kollektorlarin sonunda vo ya nasos stansiyalarindan ovval verlosdirilmis yagisburaxicilar1 vasitosilo
atilmasina ¢irkli sularin hacminin nisbaton boylik oldugu hallarda yol verilir.

REDUCTION OF THE VOLUMES SUPPLIED WATER FOR TREATMENT DUE TO
NATURAL SELF-CLEANING WITH A SIGNIFICANT LENGTH OF THE TOWN RAIN NET
COLLECTOR ALONG THE RIVER

At significant length of the city's common rainwater network's collector along the river it is possible
to reduce the volume of wastewater supplied for treatment

This is done byb natural self-purification - the ability of the river to reduce the concentration of
introduced pollutants by dilution of wastewater with water from the reservoir.

Within the limits of the wastewater disposal facility it is allowed to discharge contaminated rain
runoff from a reservoir. This is done through rainstorms drains located at the beginning of the collectors
for smaller volumes of wastewater with minimal pollution of river water; through intermediate
rainstorms, with a gradual increase in river water pollution.

Outside of wastewater disposal facilities, discharge of contaminated rainwater through storm drains
located at the end of the collector or in front of pumping stations is allowed for large volumes of wastewater.
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Informasiya

1. Maqalalor Azarbaycan, rus va ingilis dillorinds gabul olunur.

2. Miiossisolordo aparilmis todqiqat islorinin naticalorini oks etdiron moqalalaorin ¢ap olunmas {igiin
raziliq olmalidir.

3. Moqalalora 1 varaq hacminds Azarbaycan, rus va ingilis dillorindo xiilasalor olavo olunmalidir.
4. Moqalonin hacmi cadvallar vo odobiyyat siyahisi daxil olmagla 10 sohifodon artiq olmamalidir.

5. Dorc olunmagq ii¢iin materiallarin motni iki variantda togdim oluna bilor. Microsoft Word
programinda, A4 formatli voraqds y1gilmis, printerds acilmis vo ya kompakt-diskdo.
Moqalani hamginin elektron pogtla da gondermok olar:
E-mail: info@jieeacademy.org

6. Mogalonin matni A4 formatli ag kagizda, 1.0 intervalda, iki niisxada, printerds agilmalidir.
Sol torofdo konarda 2,5 sm-lik ag yer saxlamaq lazimdir. Sohifslor nomralonmomalidir. Tovsiyyo
edilon srift- Times New Roman (Azorbaycan dilindo matn tiglin) vo Times New Roman (rus matni
ticlin). Sriftin ol¢iisii -14.
7. Material asagidaki ardicilligla togdim olunmalidir:

Universal Onluq Tasnifat: (UOT) asasinda movzunun sifrosi gostorilir;

Moagqalonin adi;

Miislliflorin inisiallar1 vo soy adlari, toskilatin ads;

Acar sozlor (Azorbaycan, rus va ingilis dillorindo);

asas matn;
- notico (burada miimkiin godor aparilmis elmi-todqiqat islori noticolorinin praktiki totbiqi
gostorilmoalidir);

odobiyyat siyahist;

sokilalt1 yazilar (ayr1 sohifodo).
8. Qrafiklor (4-5 sokildon artiq olmamalr) miitloq ndmralonmali vo onlara motndo istinad edilmolidir.
Fotolar JPEG formatinda toqdim olunmalidir (300 dpi razilagsma ilo). Sokillor Corel Draw formatinda
islonmolidir; skaner olunmus vo digor proqramlardan kegirilmis qobul olunmur. Biitiin sokillorin
arxasinda karandasla onlarin nomrosi, miislliflorin soy adi vo moqalonin adi1 yazilmalidir. Matinda
cadvallords vo grafiklordo gostorilonlorin tokrarlanmasi yolverilmozdir.
9. Odobiyyat siyahis1 mogalonin axirinda verilir vo burada miiolliflorin inisiaiian vo soy adlari,
kitabin adi, nosriyyati, ili, sohifalorin say1, jurnalin adi, ili, ndmrasi, moaqgalonin baslangic vo sonuncu
sohifalori gostorilmolidir; motndo kvadrat motorizode onlann nomralori ardiciliqla geyd edilir,
mosalon (5)
10. Moqals biitiin miialliflor torafindon imzalanmalidir.

1 1. Maqalays miialliflor hagqqinda asagidaki malumatlar slave edilmolidir: soy adi, ad1, atasinin adi,
is yeri, hor bir muiallifin kontakt telefonu vo yazisma {i¢iin e-mail iinvani.

12. Sadalanan taloblars cavab vermayan magalalor geri qaytarilir. Maqalonin daxilolma tarixi onun
redaksiya torofindon sonuncu dofo gobul edilon tarix sayilir.

13. Redaksiya mogalolordon redakto xarakterli doyisikliklorin edilmasi vo ixtisarlarin aparilmasi
hiiququna malikdir.

14. Redaksiyaya mogalonin toqdim edilmasi onu gostorir ki, homin material heg yerds ¢ap olunmayib
va digar nosrlors dorc etmak {igiin gondarilmayib.

15. Jurnal pulsuz paylanir.



Nudopmanus
TpeboBanus K 0(p)OPMIICHUIO U MIPEACTABJIECHUI0 MATEPUAJIOB ISl My OJUKANMH
1. Crarbu npuHHMarOTCA Ha azepOaiiKaHCKOM, PYCCKOM M aHIVIMHCKOM SI3bIKaXx.
2. Crarbu, M3JIararonive pe3yibTaTbl WCCIEIOBAHHM, BBIMOJIHEHHBIX B YUYPEKICHHSX, JOIKHBI
UMETh pa3pellieHne Ha MyOJIUKaIHIo.
3. K crarbe nomkHBI OBITH MPpHIIOKEHBI pedepatsl (1 cTpaHuia) Ha azepOaiiKaHCKOM, PyCCKOM U
AHTJIMHACKOM SI3bIKaX.
4. OO0beM cTaTh HE JIOJDKEH MpeBblmath 10 cTpaHul, BKIKOYast TaOIUIIBI U CIIUCOK JIMTEPATYPHI.
5. Marepuansl ISl TyOIMKAIUU JODKHBI OBITH MPEACTABICHBI B IBYX BUJIAX: TEKCT, HAOPAHHBIN B
nporpamme Microsoft Word Ha nuctax popmara A4, pacrieuataHHbIi HAa IPUHTEPE, U KOMIAKT-AUCK
C TeM € TEeKCTOM. MOXHO TakKe MpUciIaTh CTaThIO MO IEKTPOHHON MOYTE:
E-mail: info@ieeacademy.org
6. Tekct cTaThu HOJDKEH OBITH pacrieyaTaH B IBYX dK3eMIuisipax uepes 1,0 uatepBan Ha 6enoit Oymare
dopmara A4. CrneBa HEOOXOAUMO OCTABIAThH MOJs MUPUHON 2,cM. Pexomenmyemsrii mpudt Times
New Roman (a3ep6aiixanckuii Tekct) 1 Times New Roman (pycckuii). Pasmep mpudra - 14
7. Matepuan 1oJKeH ObITh U3JI0KEH B CIEIYIONICH MOCIe0BaTeIbHOCTH:
- YKa3bIBaeTcs mudp coraacHo yHUBEpcaabHOU aecsTuaHon kinaccudukanun (Y AK);
- Ha3BaHUE CTAThH,
- MTHULMAJIBI U (aMUJIMM aBTOPOB, HA3BaHUE OpPraHU3allHH;
- KJIFOUEBBIE CJIOBA (Ha a3epOailnKaHCKOM, PYCCKOM U aHTIIMICKOM SI3bIKaX);
- OCHOBHOM TEKCT;
- 3aKJII0YeHHE (BBIBOJBI), B KOTOPOM, IO BO3MOXKHOCTH, JOJDKHO OBITh YKa3aHO IMPaKTUYECKOE
MIPUMEHEHHE Pe3yIbTaTOB;
- CIIMCOK JIUTEPaTyphl;
- CIIMCOK IMOJAPUCYHOUHBIX MOJMUCEN (Ha OTJIEIbHON CTPAHUIIE).
8. I'paduueckue maTepuansl (He Ooliee 4-5 pUCYHKOB) 0053aTeIbHO HYMEPYIOTCS, M Ha HUX JOJKHBI
CCBUIKH B TekcTe. DoTorpaduu JoKHBI ObITh MpeacTaBieHbl B popmare 1PEO (c
paspemenuem B 300 dpi). Pucynku momkabl ObITh BeIOMHEHBI B hopmate Corel Brany; ckanu-
pPOBaHHbBIE U MEPEHECEHHbIe U3 JPYTUX MporpaMM He mpuHuMaroTcs. Ha o0opoTe Bcex pHUCYHKOB
KapaHJallloM YyKa3bIBAIOTCS WX HOMepa, (haMuiMu aBTOpOB M Ha3zBaHWe cTaThbu. JlyOnmmpoBaHue
JTaHHBIX B TEKCTe, Tabmuax u rpadukax HeJIOMyCTUMO.
9. I'papuueckmii MaTepua JODKEH OBITH BRIITOJHEH YETKO, B JopMarTe, 00eCreunBaroIIeM ICHOCTh
Bcex netaneil. O6o3HaueHne oceil KoopauHaT, HU(PBI U OYKBBI TOJKHBI OBITH SICHBIMU U “YETKHUMH.
HeoOxonumMo obecrnieunTs NOIHOE COOTBETCTBUE TEKCTA, OJNUCEHN K pUCYHKaM U Haanucei
Ha HUX.
10. [Ipu BBIOOpE emuHUI] M3MEpPEHUs HEOOXOAUMO MPUIECPKUBATHCI MEXKIYHAPOIHOU CHUCTEMBI
enunaur CH.
11. Crmcok nutepaTypbl MPUBOIUTCS B KOHIIE PYKONHUCH C YKa3aHHEM (aMIUIMA U WHUIUAIOB
aBTOPOB, MOJTHOTO HA3BaHUS KHHUTH (CTAaThH), U3/IaTEIbCTBA, TO/A, KOJIMUECTBA CTPAHUI, HA3BAHUE
’KypHaJia MMOJHOCTHIO (T0J, HOMEp, HayalbHAasi U KOHEYHAs CTPAHULIA CTaThbU); B TEKCTE YKa3bIBAIOTCS
TOJILKO HOMEpa CChUIOK B KBaJPaTHBIX CKOOKax, Hampumep [5].
12. Cratbs 1omkHa OBITH TIOJIIMTACAHA BCEMHU aBTOPAMH.
13. K cratbe HOMKHBI OBITH MPHUIOKEHBI CIEAYIONIUE CBEACHUS: (paMuius, UM U OTYECTBO
(MOTHOCTBI0), MeCcTO paloTHI, afapec e-mail u Homep TeneOoHOB KakJa0ro aBTOpa, HY)KHO yKa3aTh
TaKKe aJIpec IJIsl IePeNUCKUA U KOHTAKTHBIN TenedoH.
14. CTaThy, HE OTBEUAIOIINE TEPEUYMUCICHHBIM TpeOOBaHUSM, BO3BpalaloTcs apTopam. JlaToit
MOCTYIJICHUS CYUTAETCS JIEHb MOJIYYeHHS pelaKI[uell OKOHYATEIbHOIO TEKCTA.
15. Penakuus ocraBisieT 3a coO0i MpaBo MPOU3BOIUTH PEIAKIIMOHHBIC H3MEHEHUS U COKpPALCHUS B
PYKOIHCSX.
16. [logaua ctaThy B )ypHaJI 03HA4aeT, YTO OHA HUTJIE HE MMyOJIMKOBAIach U HE HaIpaBJieHa B Apyrue
W3/IaHMUS.
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