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RESEARCH INTO THE PHYSICOCHEMICAL CHARACTERISTICS OF SOILS IN THE
TERRITORY OF OIL INDUSTRIAL OPERATIONS

F. G. Aliyev, N. E. Suvarov

Azerbaijan Architecture and Construction University

It is well known that production, refining
and transportation of oil and gas resources
result in the release of a large amount of
hazardous substances into the environment.
Like other hydrocarbon rich areas, this
problem is also characteristic for the Republic
of Azerbaijan. Both anthropogenic and natural
sources are responsible for environmental
pollution during oil-gas operations. Crude oil,
natural gas, produced water and rocks are
natural sources of pollution. Usually, the rocks
produced during well drilling are rich in heavy
metals and organic substances. All factions of
crude oil constitute of certain amounts of trace
elements. About 107 % toxic metals (V, Ni, Fe,
Co, Cr, Zn, Cu, Hg and Sb, etc.) and halogens
are found in the asphaltene fraction of oils. V
and Ni are most frequently found metals in the
asphaltene-tar fraction of oils. Some of metals
are in the form of salts of organic acids, and
others in the form of chelat complexes.
Increased amounts of Fe, Cr and Ni are
observed in the composition of crude oil
produced in the Azerbaijan oil fields [1-4].

Among other natural pollutants,
produced waters are more hazardous for the
environment. They contain various ions, oil and
dissolved gases — CO: and H2S. Both the oil
polluted rocks and produced waters released to
the environment  cause pollution of the
ecosystem components, first of all soil cover.
The rocks obtained from oil extraction may
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contain 1-5% even 10% hydrocarbons [2].
Depending on the pollution level, they can
form complex substances with Fe and Al ions
and various soluble complexes thus leading to
the reduction of the content of important
minerals in  soil. Light fractions of
hydrocarbons easily migrate to deeper sections
of soil, and therefore, increased content of
heavy fractions of hydrocarbons are
accumulated in the upper layers. The heavy
fraction of hydrocarbons are toxic and degrade
diffucultly, and the rehabilitation of productive
layers of soil is long-term process.

Drilling solutions and drill cuttings are
by volume the largest anthropogenic waste
dischreged when exploring and development of
oil fields. Drilling solutions are essential for
drilling, because they maintain a pressure
balance between the well bore and the
geological formation, lubricate and cool the
drill bit, and carry drill cuttings to the surface
for disposal. Mixed with crude oil and
produced water they became rich in
hydrocarbons. Besides, man-caused pollutants
include  water-oil  emulsions,  corrosion
inhibitors, surface active agents, Ca (NO3)2,
Mg (NOs)2, HCI, KCI, NaON, NH4ON, various
polymers and mechanical mixtures, etc. [5].

The aim of this work was to study the
impact of oil industrial activities on the
physico-chemical characteristics of soils in one
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of the arid regions of the republic— Shirvan
industrial zone.

Soil samples were collected from 4 distinct
sites of the study area. The depth of soil
sampling was 0 -0,2 m. Holes were dug
mechanically with special portable instrument
designated for this purpose.

The samples were analyzed for pH,
reduction-oxidation (redox) potential, organic
carbon, total petroleum hydrocarbons (TPH),
poly-aromatic hydrocarbons (PAH), phenols,
nitrogen (Niota)), phosphor (Pwta) and heavy
metals — cadmium (Cd), chromium (Cr),
mercury (Hg), copper (Cu) and nickel (Ni).
Analyzes were performed by standard methods
[6]. pH, and redox were measured using pH-
meter and redox meter, respectively. Organic
carbon was determined by titration method.
Some of parameters including phenols,
nitrogen (Ntwota) and phosphor (Puwota) Were
analyzed by photometric methods. The content
of TPH was determined by gas
chromatography-flame ionization  detector
(GC-FID) and the content of PAH was
determined by gas chromatography- mass
spectrometer (GC-MS). Inductively Coupled
Plasma —Optical Emission Spectrometry (ICP-
OES) method was used in the analysis of heavy
metals, except Hg that was analyzed by Cold
Vapor Atomic Fluorescence (CVAF) method.

In addition, ecological risk index of the
abovementioned heavy metals were calculated
with regard to potential hazard for ecosysytem.

The potential ecological risk of toxic
heavy metals measured in this site was
evaluated using the ecological risk index (RI)
introduced by Hakanson [7]. The RI was
calculated as the sum of risk factors of the
heavy metals. The formula used for the
calculation of the ecological risk index is:
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RI= ) E;

where Ei —the single risk factor for
heavy metal i, and is defined as:

Ci
Ei=Tifi=Ti—
B

i

where T is the toxic —response factor
for heavy metal i. The ratio fi is the metal
pollution factor calculated from the measured
concentration C; and the background
concentration Bi of metal in soils. The Ti
values for Hg, Cd, Cu, Cr and Ni are 40, 30, 5,
2 and 5, respectively.

The results derived from laboratory
analyses are provided in Table 1. The data
presented in the table shows the generalized
results of 5 analyzes. The analyses showed that
the content of TPH in the study sites were
variable and ranged from a minimum 5,4 to a
maximum 568 pg/g. It is known, that high
concentration of petroleum hydrocarbons
reduces microbial activity and weakens natural
self-purification capacity of soils [8]. The
results presented in the table indicate that the
amounts of hydrocarbons in the soil samples
were not higher than both the background level
(100 mg/kg) and the hygienic norms (1000
ng/g) during our studies and the site can be
considered as unpolluted.  Nevertheless, it
should be noted, that after reaching the ground,
the volatile hydrocarbon fractions evaporate.
Oil and oil products are characterized by high
migration ability. The light fractions of
hydrocarbons can easily penetrate into deep
horizons of soil and reach ground waters. In
anaerobic conditions, they can persist for a
long time, which is a great danger to the
ecosystem [2, 9].
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Table 1.

The results of analyses of soils in the territory oil gas fields in one of the Shirvan industrial zone

Parameters Unit of measure Study stations

S1 S2 S3 S4
pH 8,1 8,9 8,2 8,3
Redox mV -53 -100 -58 -64
Org. carbon % 0,42 0,51 0,40 0,40
Nitotal mg/kg 2,9 1,7 0,65 5, 80
Ptotal mg/kg 27 72 35 37
Phenols mg/kg 0,1452 0,1435 0,1417 <0,1417
THC ug/g 568 28,5 23 5,4
PAK ng/g 342,4 19,5 16,2 3,9
Cr mg/kg 73 60,7 35 67
Ni mg/kg 62 71 47 69
Cu mg/kg 188 45 38 40
Cd mg/kg 0,52 0,36 0,31 0,25
Hg mg/kg 0,0082 0,0047 0,0058 0,0460

The aim of soil chemical monitoring
should account for not only the presence of the
contaminants, but also their influence on the
soil quality and self-purification capability as
well as the migration of chemical elements.
The following parameters significantly affect
the migratory streams of substances and
elements: acidity and alkalinity of soils,
oxidation-reductive mode, the content of
humus and the presence of readily soluble salts.
For natural pure soils, the pH values equal 4,5-
6,5. This acidity provides the self-purification
properties of soil and decreases the negative
effect of toxic metals in case of soil pollution.
The analyses have shown alkaline character of
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in the study site. The pH values in the studied
samples ranged from 8,1 to 8,9.

According to the authors [5,10],
increased pH values result in the decrease of a
nitrogen content of soil leading to the
deterioration of buffer properties of soil. The
carbon/nitrogen ratio (C/N ratio) is an
important parameter determining soil quality.
The value of C/N ratio for pure soils is 10.
Table 1 shows that the C/N ratio in all samples
exceeded this value by tens orders during the
studies.

The data indicate that the content of
phenols in the soil samples of all the study
stations was almost equal, about 0,14 mg/kg,
that is lower than their hygienic norm of 1,0
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mg/kg. But, phenol and its derivatives are
belonging to the group of less stable
compounds in soil. They are oftenly found in
the industrial and domestic wastewaters and
formed during the oxidation of aromatic
hydrocarbons contained in oil. The rate of
phenols decomposition in soils is very high. So,
after 6 days, they are not observed in soil. It
should be noted that the absence of phenols in
soil is not associated with their decomposion or
transformation. Phenols can be absorbed by the
clay minerals forming complex substances with
metals. Compared to the clay soils saturated
with aluminum, copper and calcium ions, the
soils rich in iron ions absorb phenols relatively
well.

Analysis of the data derived from heavy
metal analysis shows unequal distribution of
metals in the territory. This difference may be
associated with their pollution sources. As can
be seen from Table 1, the content of Cu, Cr and

Ni significantly exceeded their maximum
permissible concentrations (MPC) — 3, 6 and 4
mg/kg, respectively. The data shows no
exceeding of permissible levels in the
concentrations of Cd and Hg, which MPC
established by the national legislation are 1,0
and 2,1 respectively. Unlike hydrocarbons,
heavy metals are not degradable and getting in
the environment they can cause serious threat
to all the ecosystem components, including
human health. Therefore, there is a need to
identify the degree of heavy metal pollution in
ecosystem,  while  evaluating  potential
ecological risk posed by individual elements
[11]. For this purpose, ecological risk indexes
were calculated for the studied heavy metals.
According to their effects on the environment,
these metals are categorized as highly
dangerous. The results of calculations are
presented in Table 2.

Table 2.

The calculated values of potential ecological risk of heavy metals for the study stations

Stations Ei indexes of metals Z E,
Hg Cd Cu Cr Ni
S1 0,82 5,2 9,4 3,7 6,9 |26,0
S2 0,47 3,6 2,3 3,1 79 |174
S3 0,58 31 1,9 0,9 52 |11,7
S4 4,60 2,5 2,0 3,4 7,7 | 20,2

According to the classification of heavy
metal pollution levels in soil based on E;
values, the study area falls within the category
of low potential ecological risk (Ei<40) [7].
The territory of station S1 can be characterized
with relatively high risk of heavy metals,
particularly with regard to Cu and Cd. The
highest E; value of most toxic metal Hg was
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observed in station S4 indicating that the site is
impacted by the anthropogenic source of this
metal. Station S3 is characterized by lowest
ecological risk from heavy metals. Despite the
fact that the calculated Ei values of metals
showed low potential ecological risk,
considering the high content of heavy metals in
all the analysed soil samples this index can be
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increased due to future developments and other
anthropogenic sources.

Based on the results of this study, we
can conclude that the content of total
hydrocarbons in the soils of the investigated
territory is within the permissible limits. Small

high concentrations of such heavy metals as Cr,
Ni and Cu are recorded in the soils of the whole
study site. Overall, the studies have shown that
along with oil indusrial waste the territory is
subject to the influence of other anthropogenic
sources. All these factors should be studied in

amounts of nitrogen in the samples indicate the detail and taken into account in order to find
loss of buffer properties of soils. Increasingly the right method for land reclamation.
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Neft sa naye @ ma liyyatlar1 zonasinda torpaqlarn fiziki-kimya vi xassa la rinin ta dqiqi
F. Q. 9liyev, N. E. Suvarov

Ma qale karbohidrogen yataqlarinin isla ndiyi @ razilerde torpaqlarn keyfiyye tinin
doyismasi  problemine hasr olunub. Sirvan s®naye zonasinda torpaqlarin fiziki-kimya vi
xassa le rini 0yra nma k i¢iin aparilmis laboratoriya analizla rinin natica leri verilir. Naticalar
to dgigat zamani torpaq niimuna lerinde karbohidrogenla rin miqgdarinin respublikanin neftla
cirkle nmis torpaqglart {igiin g bul olunan fon seviyyesinden artiq olmadigini gosta rir. Butln
to dqigat stansiyalarindan gotiiriilmiis torpaq niimuna I8 rinda agir metallarin yiiksa k miqdar1 geyda
alinmisdir.
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HccaenoBanue GpU3NKO-XMMHUYECKUX CBOMCTB MOYB HA TEPPUTOPUH HePTAHBIX
NPOMBINLIEHHBIX ONepauui

®@. I'. Aunes, H. 3. CyBapos

B pabore paccMaTtpuBaroTcsi mpoOiieMbl U3MEHEHHs KadecTBa IIOYB B 30HAX pa3pabOTKu
YIJIEBOAOPOAHBIX pecypcoB. IIpeacraBieHsl pe3ynbTaThl JaOOPaTOPHBIX aHAIU30B, IPOBEJECHHBIX IS
U3y4eHHs] (PU3MKO-XMMUYECKUX CBOMCTB IOYB HAa TEPPUTOPUU OJHOIO U3 HEPTSHBIX NPEANPUATHH
[[IupBaHCcKON 30HBI. Pe3ynbTaThl aHAIM30B IOKA3aJId, YTO BO BPEMS MCCIECIOBAHUM COJAEpIKAHUE
YIJIEBOAOPOAOB B 00paslax IOYB HE MPEBHINAT0 (HOHOBOM KOHLEHTpAIMM, HPUHATOW UL
HeTe3arps3HEHHBIX MOYB pecryOnuku. BhICOKHE YpOBHM TOKCHYHBIX TSDKEIBIX METAJUIOB OBLTH
0oOHapyXeHbI BO BCEX [TOUBEHHBIX 00pa3lax HCCIeJ0BaHHOW TEPPUTOPHUH.

KaroueBnle cioBa: moyBa, yrijieBoAOpPOAbl, TAKCIIBIC MCETAJIbI, (1)6HOJ'ILI, MOTECHIMATBLHBIN
9KOJIOTHYSCKHI PHUCK
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TO THE ISSUES OF ATMOSPHERE POLLUTION BY GREENHOUSE GASES
AND OTHER HARMFUL EMISSIONS

H. Kh. Khalilova, A. S. Ibadli

Institute of Physics of Azerbaijan National Academy of Sciences
Azerbaijan Architecture and Construction University

One of the critical challenges facing the
mankind in the 21st century is the protection of
the environment for future generations.
Environmental pollution is the inevitable result
of human development, which has become a
great concern worldwide by causing sea level
dynamic due to the global climate warming, the
destruction of natural landscapes, architectural
memorials as well as various constructions due
to the acid rains and increased ultraviolet
radiation due to the increase of the ozone layer
depletion. Continuous exploitation of natural
resources over a long period of human
civilization has led to the disruption of the
ecological balance  between  different
components of ecosystem. Both the scientific -
technological  progress and  consequent
industrial developments has considerably
increased the amount of discharges to the
environment [1-4].

As a result of atmospheric processes,
the air pollutants emitted from natural and
anthropogenic sources are distributed to large
territories throughout the world. The pollutants
taken by airflow in the form of particles can be
transported to wide distances and in certain
conditions accumulate in soils, waters and
sediments. Therefore, atmospheric emissions
play a significant role in the pollution of other
ecosystem components - water and soil
systems. Acid rains, stratospheric ozone
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depletion, greenhouse effect and climate
change are the most important global problems
relating to air pollution [5-9].

Air pollution can be caused by natural
and anthropogenic sources. Volcanic eruptions,
forest fires, mineral gas, natural radioactivity
and many biological processes are natural
sources of atmospheric pollution. There are two
anthropogenic sources of atmospheric pollution
—stationary and mobile. Among the stationary
sources, emissions from large factories, oil-gas
production, refining and  petrochemical
enterprises, thermoelectric power stations and
other industrial facilities, as well as waste
incineration and open torches significantly
affect the air quality [10].

In the industrial cities, the main harmful
substances emitted to the atmosphere are:
sulfur dioxide (SO2), carbon monoxide (CO),
nitrogen oxides (NO, NOx and others), methane
(CH4) and other hydrocarbons (HC), solid
particulates, industrial dust and soot, etc.

Transport is the mobile source of
atmosphere  pollutants. Transport emissions
include exhaust pipe gases, evaporation of the
raw gas of fuelsystems and others.

The exhaust gases include:

1. Combustion products of fuel (CO2,

HZO, NOX);

2. Products of incomplete combustion

(CO);
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3. Unburned fuel and decomposition
products (HC and phosphorus) and
particulates;

4. The products of combustion of fuel
additives (Pb compounds);

5. The products of combustion of impure
materials and sulfur oxides;

6. The materials getting in the air from the
chemical ingredients in the combustion
chamber.

As a result of incomplete combustion of
hydrocarbons over 100 different types of gases
can be found in the composition of the exhaust
gases. Methane and ethylene from aliphatic
hydrocarbons, = aromatic  benzene  and

cyclohexane from alicyclic hydrocarbons are
more frequently observed in the exhaust gas
composition.

On the environment, airborne particles
also act in a negative way. Particles are the
mass of individual particles (aerosols) in the
atmosphere with macroscopic and
submacroscopic dimensions (0,5 mkm and
less). In the environment, particles cause
allergic, bronchial and cancerous diseases of
people.

The major atmosphere pollutants
causing harm to the ecosystem and their

potential sources are shown in table 1.

Table 1.

Atmosphere pollutants and their potential sources

Pollutants

Main emission sources

Carbon oxides: dioxide— CO,, mono-oxide — CO

stationary and mobile combustion of fossil fuel,
forestry and land use

Sulphur compounds: SOz, HzS, H2SO4

power plants and energy production enterprises
working with fossil fuels and refineries

Nitrogen compounds: N2O-NOx, NO2, HNOs

transport, agriculture, waste management,
energy-related and other industrial fields

Halogenides: fluorides, chlorides,
chlorofluorocarbon (CFC) compounds — HFC, PFC
and SFe

electrical  transmission and  distribution
systems, semiconductor manufacturing, metal
(Al Mg) production and processing and
insecticides, etc.

Hydrocarbons: aliphatic - methane (CHas), ethylene
(C2oHa); alicyclic- cyclohexane; aromatic- benzene
and polyaromatic hydrocarbons (PAH)

CHs— landfills, natural gas and petroleum
systems, wastewater treatment, agricultural
activities and fuel combustion, etc.;

Other hydrocarbons — oil-gas, petrochemical
and power industries, stationary and mobile
combustion

Metals: Pb, Cd, Hg, As, Ni, Sn, Cr, V and Ti, etc.

Transport, oil and metals industries and others

Photochemical products (photo-oxidants)
photochemical smog, olefins, aldehydes, ozone,
benzo-pyrene, acetyl peroxy nitrate (PAN),
benzoyl peroxy nitrate (PB2N)

transport and many anthropogenic sources

Solids: dust, fly ash, and gravel

Power stations and industrial enterprises
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Greenhouse gases — CO2, CHs, water vapor,
halocarbons (chlorofluorocarbons, hydrofluoro-
carbons and  perfluorocarbons),  sulfur
hexafluoride (SFe), nitrous oxide (N20) and
ozone — are primarily responsible for the
global challenges such as climate change,
stratospheric ozone depletion and acid rains.
Greenhouse gases warm the Earth by absorbing
energy and slowing the rate at which the energy
escapes to space. They act like a blanket
insulating the Earth. Analysis of the data
presented in table 1 shows that the activities
directly or indirectly associated with energy
contribute to the production of CO2 and other
greenhouse gases.

Although some of the direct greenhouse
gases CO2, CH4 and N20O can occur naturally in
the atmosphere, human activities have
significantly  changed their  atmospheric
concentrations. From the pre-industrial era
(i.e., ending about 1750), concentrations of
these greenhouse gases have increased globally
by 35, 143 and 18 percent, respectively.
Several classes of halogenated substances that
contain chlorine, fluorine or bromine are also
greenhouse gases, but they are, for the most
part, solely a product of industrial activities. As
stratospheric ~ ozone-depleting  substances
(ODSs), CFCs, HCFCs and halons are covered
under the Montreal Protocol That Deplete the
Ozone Layer. Some other fluorine-containing
halogenated substances — hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs) and sulfur
hexafluoride (SFs) — do not deplete
stratospheric ozone, but are patent greenhouse
gases [11-13].

There are also several gases that do not
have a direct global warming effect but directly
affect terrestrial and/or solar radiation
absorption by influencing the formation or
destruction of greenhouse gases, including
tropospheric and stratospheric ozone. These
gases include carbon-monoxide (CO), nitrogen
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oxides (NOyx) and non-methane volatile organic
substances (NMVOCs). Aerosols, which are
extremely small particles or liquid droplets, can
also affect the absorptive characteristics of the
atmosphere.

Beginning in the 1950s, the use of
CFCs and other ODSs increased by nearly 10
percent until the mid-1980s, when international
concern about the ozone depletion led to the
entry into force of the Montreal Protocol. In
recent years, the use of ODS substitutes, such
as HFCs and PFCs, has grown as replacements
for CFCs and HCFCs. Accordingly,
atmospheric concentrations of these substitutes
have been growing [11].

Two key ways in which these gases
differ from each other are their ability to absorb
energy (their "radiative efficiency"), and how
long they stay in the atmosphere (also known
as their "lifetime").

In order to compare the ability of each
greenhouse gas to trap heat in the atmosphere
relative to another gas the concept of global
warming potential (GWP) have been
developed. Specifically, GWP is a measure of
how much energy the emissions of 1 ton of a
gas will absorb over a given period of time,
relative to the emissions of 1 ton of carbon
dioxide (CO.). GWP and atmospheric lifetimes
of greenhouse gases are provided in Table 2
[14]. GWP of greenhouse gases were
calculated using methodologies consistent with
those recommended in the Intergovernmental
Panel on Climate Change (IPCC) [15].

The larger the GWP, the more that a
given gas warms the Earth compared to
CO; over that time period. The time period
usually used for GWPs is 100 years. GWPs
provide a common unit of measure, which
allows analysts to add up emissions estimates
of different gases (e.g., to compile a national
GHG inventory), and allows policymakers to
compare emissions reduction opportunities
across sectors and gases.
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COg2, by definition, has a GWP of 1
regardless of the time period used, because it is
the gas being used as the reference.
CO2 remains in the climate system for a very
long time: CO2emissions cause increases in
atmospheric concentrations of CO; that will
last thousands of years.

Methane (CHa) is estimated to have a
GWP of 21 over 100 years . CH4 emitted today
lasts about a decade on average, which is much
less time than CO.. But CH4 also absorbs much
more energy than CO.. The net effect of the
shorter lifetime and higher energy absorption is
reflected in the GWP. The CHs GWP also
accounts for some indirect effects, such as the

fact that CHa is a precursor to ozone, and ozone
is itself a GHG.

Nitrous Oxide (N20) has a GWP about
300 times that of CO> for a 100-year timescale.
N20O emitted today remains in the atmosphere
for more than 100 years, on average.

Chlorofluorocarbons (CFCs),
hydrofluorocarbons (HFCs),
hydrochlorofluorocarbons (HCFCs),

perfluorocarbons (PFCs), and sulfur
hexafluoride (SFs) are sometimes called high-
GWP gases because, for a given amount of
mass, they trap substantially more heat than
CO..

Table 2.
GWPs and atmospheric lifetimes of greenhouse gases

Gas 100-year 20-year 500-year Lifetime

GWP! GWP GWP (years)
CO: 1 1 1 50—200
CH4? 21 56 6,5 12+3
N20 310 280 170 114-120
HFC-23 11,700 9,100 9,800 264
HFC-125 2,800 4,600 920 32,6
CF4 6,500 4,400 10,000 50,000
CaFs 9,200 6,200 14,000 10,000
CsF10 7,000 4,800 10,000 2,600
CeFu4 7,400 5,000 10,700 3,200
SFe 23,900 16,300 34,900 3,200

Note: 1. GWPs used here are calculated over 100 years time horizon; 2. The CH4 GWP includes
the direct effects and indirect effects due to the production of tropospheric ozone and
stratospheric water vapor. The indirect effect due to the production of CO; is not included.

As one of the industrialized countries of the
world, the problem of atmosphere pollution
also applies to Azerbaijan. Due to the decline

in several industrial activities, since 1990, the
level of gases emitted to the atmosphere in
Azerbaijan began to decrease. However, both
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intensive  development of  hydrocarbon
resources and the growth of the number of
vehicles have reversed this trend. Table 3
presents the change in the amount of
greenhouse gas emissions from stationary
sources in Azerbaijan from 2000 to recent
years [16-18].

As can be seen from table 3, compared
to 2000, the amount of greenhouse gas
emissions  from stationary sources has
increased to some extent in recent years.
According to the latest data from the relevant
government bodies, significant part of the total
emissions in the country accounted for vehicles

(see picture 1) [18].

Depending on the energy carrier used,
harmful substances of different composition are
emitted into the atmosphere. For example, as a
result of complete combustion of natural gas,
carbon dioxide (COz) and H.O water are
produced. SO2, NO and CO are produced when
coal, oil and oil products are burned. In the
atmosphere, SO, and NO; react with droplets
of water forming sulfuric and nitric acid, which
are called acid rains. For a long time, the
effects of nitrogen oxides were ignored or
incorrectly assessed. 95% of nitrogen oxides
are emitted into the atmosphere in the form of
monoxide (NO) and the latter is oxidized to
nitrogen dioxide (NO3).

Table 3.
The amount of greenhouse gas emissions in Azerbaijan
in recent years (CO- equivalents million ton)
Source Years
2000 | 2010 |2011 |2012 |2013 |2014 |2015
Energy 33,0 36,6 37,4 39,3 38,2 39,1 38,5
Industrial processes 0,6 2,1 2,9 3,0 3,1 3,2 3,1
Agriculture 54 7,2 7,1 7,0 6,9 7,1 7,2
Land use, land use change and |-4,9 -5,4 -5,4 -54 -54 -55 -55
forestry!
Waste 1,8 2,3 2,4 2,5 2,5 2,6 2,6
Aggregated GHG emissions per | 4145 |494,2 |512,7 |5358 |523,1 |537,0 | 530,
square kilometer, thsn.ton/km? 0
Aggregated GHG? emissions per | 4,5 4.8 49 51 49 49 4.8
capita, ton/capita
Aggregated GHG emissions per unit | 1,0 0,3 0,3 0,3 0,3 0,3 0,3
of GDP?, ton/thsd.manat*

Note: 1. GHG-greenhouse gas; 2.Minus is used for indication of absorption of gas creating heat effect;

3. GDP-gross domestic production; 4. By purchasing power parity prices of 2011.
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Pic. 1 The change of the amount of atmosphere emissions from stationary and mobile sources in
Azerbaijan from 2010 to 2015 years

The effect of nitrogen oxides on the
environment is explained by the following
three mechanisms [10]:

1. In gaseous form NO and NO: through
the pores penetrate into the plant,
promoting its rapid growth and
reducing the resistance to other factors.
Studies of some plants in the
environment of NO2 and O3 have shown
that their combined effect can be more
harmful than each one separately.

2. The gas components of hydrocarbons,
ozone and nitrogen oxides (NO, NO3)
in the troposphere react with each other

and form secondary pollutants -
photochemical products. The main
photochemical products are olefins,
benzo(a)pyrene, aldehydes, ozone,
peroxyacetyl nitrate (PAN) and
peroxybenzoyl nitrate (PB2N) and
photochemical smog. Olefins are

harmful to many flowers like orchid and
clove, as well as for agricultural
products. As is known, benzo(a)pyrene
is the most carcinogenic substance
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among PAHs. PAN causes irritation of
the mucous membranes of the eyes and
respiratory organs.

3. The third load of NOx on the
environment is created by acid rains,
formed as a result of the interaction of
nitrogen oxides in the atmosphere with
water.

The well-known effects of acid rain are:

increased acidity of soils, lakes and
groundwater; damage to soil and aquatic
ecosystems, forest cover and agricultural
plants; deterioration of monuments,

constructions, metal structures and fabric, etc
Increasing the acidity of water systems
contributes to the accumulation of mercury
(Hg) in fish, which poses a serious threat to the
human organism. The ozone layer has two
important interrelated effects. On the one hand,
it absorbs ultraviolet rays and protects the earth
from the harmful effects of solar radiation.
Depletion of ozone in the stratosphere can
increase the level of harmful ultraviolet
radiation reaching the earth, which can lead to
negative consequences in different biological
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species. On the other hand, absorbing
ultraviolet rays, ozone warms the stratosphere
and creates a temperature inversion. It limits
the wvertical mixing of pollutants, while
facilitating their spread over vast spaces. One
of the main parameters that affect the rate of
corrosion is the concentration of ozone in the
atmosphere. Ozone destroys both organic and
inorganic materials. The main effect of ozone
was noted for organic materials containing
double bonds in their structure. Ozone attack
on the double bonds of carbon chains that leads
to their rupture and loss of tensile strength [19].

After the ratification by Azerbaijan of
the Vienna Convention and the Montreal
Protocol for the Protection of the Ozone Layer,
many activities were carried out to stop the use

of ozone depleting substances, i.e., N20,
chlorofluorocarbons and other greenhouse
gases. Azerbaijan government pays great
attention also to the execution of the terms of
Convention on  Environmental  Impact
Assessment in a Transboundary Context
(ESPO Convention), and UN Framework
Convention about Climate Changes and Kyoto
Protocol to this Convention ratified by it after
attaining governmental independence.

Since that time, industrial enterprises
are committed to give annual reports
(inventories) on CO: and other greenhouse
gases discharges. The inventory process is
regulated according to the decision Ne 63 of
Cabinet of Ministers of Azerbaijan dated 15
April 2002.

The 1st phase aluminum electrolysis plant
alumina powder (Al203), SO,, CO(COy), HF,
fluoride dust (total)

Anode dismantling plant
inorganic dust, CO (COz), NOx

Hot metal casting and continuous rolling mill
inorganic dust, CO(COz), NOx, SO-,
hydrocarbons

Cold metal rolling and dyeing plant
paint spray, CO (COz), NOx, SO, inorganic dust

Boiler room
CO (CO2), NOx

Transport and technical facilities within the
enterprise
inorganic dust, CO (CO2), NOx, hydrocarbons,
SO, soot

Pic. 2 The sources of atmosphere emissions in “DET-AL” aluminum complex of Ganja city
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In order to reduce the atmosphere
pollution a number of industrial objects are
modernized and provided with environmental
friendly facilities. The Det-AL Aluminum
Complex established in 2011 in one of the
major industrial centers of the republic — Ganja
city comprises of plants, production units and
social objects. The complex with the annual
production capacity of 100 thousand tons,
currently produces 50 thousand tons of
aluminum ingots. The raw material (alumina)
used in the plant is brought from Brazliya,
Argentina and Austria. The main pollutants
emitted into atmosphere from the Complex and
their sources are given in picture 2. The results
of the inventory showed that the electrolysis

After examining the above-mentioned,
we can conclude: despite the fact that important
measures are implemented by the Azerbaijan
government to prevent atmosphere pollution,
the ever-increasing industrial and economic
developments will increase the amount of
atmosphere emissions in the future. In order to
avoid the disastrous consequences and to
achieve sustainable ecological balance in the
republic, air quality control programs should be
developed for each individual region to

containers installed in the 1st phase aluminum
electrolysis plant are the main sources of
atmosphere emissions. The annual amounts of
alumina dust (Al203), SO, CO, HF and
fluoride dusts produced at this stage are 900,0
tons, 66,67 tons, 1271,906 tons, 250 tons and
5,72 tons, respectively. One of the advantages
of the Ganja Aluminum Complex is the use of
the dry gas cleaning system. Significant
amounts of the dust particles and gaseous
hydrogen-fluoride obtained during
technological process and removed by the
ventilation facilities from the working zone are
returned to the process and the gases purified
by filters are emitted into the atmosphere
through the chimney [20].

promote the activities aimed at: monitoring of
atmosphere emissions from various sources
including agriculture, transport and industrial
processes; energy efficiency and alternative
energy resources use; management and
utilization of the waste products; people
awareness raising, organization of seminars,
training courses, exhibitions and other events.

Conclusion

The paper presents information about the negative impact of atmosphere emissions, especially
greenhouse gases, on the environment. Global warming potentials and atmospheric lifetimes of
greenhouse gases are provided. The current level of greenhouse gas emissions in Azerbaijan are
discussed indicating their sources. Analysis of the existing situation showed that the amount of
atmosphere emissions in the republic is expected to increase in the future years due to the intensive

industrial developments and economic growth.
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Atmosferin isitixana qazlar1 va diga r za ra rli tullantilarla cirkla nma si
problemla ri
H. X. Xa lilova, 9. S. ibadh

Ma gala da atmosfers atilan tullantilarin, xisusile istixana qazlarinin, 8 traf muhite ma nfi
to siri mizakire olunur. Istixana qazlarmim qlobal istile sma potensiali ve atmosferds ha yat
mudde ti ta gdim olunur. Aza rbaycan o razisinde atmosfera atilan istixana qazlarinin hal-hazirki
saviyyasi vo onlarin manbayi gosterilir. Movcud ve ziyyatin tahlili gosta rir ki, se naye
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miusa ssisa la rinin fo aliyya tinin artmas1 va sosial-igtisadi inkisafla bagli ga le ca k ille rde Olka do
atmosfer tullantilarinin migdarinin artmasi goézla nilir.

Acar s0zla r: istixana gazlari, atmosfer tullantilari, global istile sma potensiali, stratosfer ozon
te ba go sinin dagilmasi, tursu yagislari

K Bonpocy 3arpsizneHusi aTmoc(epbl NAPHUKOBLIMYU Fa3aMu U APYTHUMH
BpeIHbIMH BbIOpOcaMu
X. X. Xaamyaona, A. C. U6aajab1

B craree paccMaTpuBarOTCs BOIPOCHl HETAaTUBHOIO BIMSHHUA aTMOC(HEPHBIX BBIOPOCOB, B
YACTHOCTH IAPHUKOBBIX TIa30B, Ha OKpYXawollyio cpeny. [IpuBeneHbl 3HadeHHs MOTEHIMAJIOB
17100aIbHOTO MOTEIUIEHUS U MPOJOKUTENILHOCTEH KU3HU MAapHUKOBBIX Ta30B B atMocdepe. [Tokazan
TEKYIIUH ypOBEHb BBIOPOCOB MAapHHUKOBBIX ra3oB B AsepOaiijykaHe C yKa3aHHEM HMX HCTOYHHUKOB.
AHaln3 CyIIECTBYIOUICH CHTyallly MOKa3al, YTo, B OyaylieM, B CBSI3U C COIMAIBHO-DKOHOMHYECKHM
Pa3BUTHEM U YBEJIMYEHUEM IPOMBIIUICHHBIX JEATEIbHOCTEN OXUAAETCS YBEIMUYEHUE KOJIMYECTBA
aTMOC(EpHBIX BEIOPOCOB B pECITYOIIHKE.

KaroueBble ciioBa: IIapHUKOBLIC I'a3bl, aTMOC(i)epHBIe BBI6pOCLI, INOTCHI A r100aJb5HOTO
IOTCINNICHUA, HCTOILICHUC CTpaTOC(l)CpHOFO 030Ha, KHCJIOTHBIC JOXINU
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UDK 622.276.52

DISPLACEMENT OF UNCOMPRESSIBLE VISCOUS - ELASTIC OIL WITH THICKENED

WATER IN HOMOGENEOUS POROUS MEDIUM

T.A. Samedov, G.G. Mammadova, S.D. Mustafayev

Azerbaijan State Oil and Industry University

In the article hydrodynamic stationary task
concerning displacement from vertical well
viscous — elastic oil by thickened water with
plain — radial flow using Darsi filtration rate
has been solved and obtained results have been
presented. Equations for filtration rates of

displaced and displacing fluids, pressure
dissipation laws, pressure gradients and
pressure in the viscous - elastic fluids

boundary have been worked out. Besides it
using dependence average real motion rate of
the fluid on filtration rate, two equations have
been obtained for calculating displacement
time of fluids boundary line.

The first equation is used when
calculating secondary flooded time to isolate
flooded contour water in oil wells with
hydrodynamic method, that is after injecting
viscous — elastic fluid into viscous oil layer.

The article vertical

exploitation well in the centerof horizontal

concerns
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Key words: compressing, viscous — elastic oil,
thickened water, homogeneous layer, filtration

rate, discharge, well, porosity coefficient.

productive  homogeneous layer producing

viscous — elastic oil.

This well is hydrodynamically complete

due to the character and degree of
development. The fluid — working agent the
viscous — elastic oil into the well, thats
thickened contour water is also viscous —
elastic fluid. Displacement process takes place

with radial stationar filtration flow [1, 2].

It must be noted that viscous — elastic
oil deposits are exploited at natural severe
water pressure regime or by applying artificial
means — by injecting water into layer from
injection wells. But in last variant there is the
probability that when advance of oil contour
towards operating wells weakly controlled or
when control isn’t carried at all, very often

water tongues can occuur. From other side
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corresponding complications can occur at

incorrect  technological regimes  during
exploitation of oil wells, as a result of it
products of oil producing wells are flooded and

their oil debits decrease.

These types of complication happen
because purified water injected into layer has
low viscosity and displacement process isn’t
carried out qualitatively, that’s why as working
agent thickened water is used instead of pure
water. With this purpose polymer substances —
water solutions of polyakrilamid (PAA) and
carboxylmethylcellulose (CMS) are used. As
these polymers are expensive inter — stripes of
these solutions are used for economy. As
thickened water is viscous — elastic liquid in the
layer condition it displaces viscous — elastic

layer oil well.

In the article stationary hydrodynamic
problem about the plane — radial displacement
of viscous — elastic oil with thickened water
has been put up and solved. Generalized Darsi
filtration law has been applied and the follwing
equations of the filtration rates of layer oil and

thickened oil have been deduced:

Pj_:Pk_

(Pk - Pf}iﬂ.% + Gj_(Rk - Rijiﬂ.%

-filtration rate of the fluid (thickened water) in

the displaced zone has been obtained in this

form:
k(P,—P')—kG(R,—R
vy = (k } ; le{ k 1} (1}
qqr Tl?l
- filtration rate of displaced fluid (viscous —
elastic layer oil) is obtained in this form :
E(P'—PB ) —kG,|Ry — T,
2 KPR ~kGa(R 1) o

ngrini—:
in this equation Kk is layer permeability, Px is
later pressure, Pq is wellbotton pressure, P’ is
pressure in the zones boundary; Gi — unitial
pressure gradient in the thickened water zone,
Rk is drainage contour radius; R: is radiusof
zones boundary; rq is well radius; G2 is unitial
pressure gradient in the viscous — plastic layer
oil zone; m1, mz — are correspondingly
structural viscosities of thickened water and

layer oil; ris current radius vector [2, 3].

The law of pressure distribution in the
displaced water zone of the deposit has been

obtained in the form

(3)

That law in the displaced oil zone of the deposit has been obtained in the form:

(P - Pq}sn% — Gy (R, — rq}zn%

P2=Pq+

In

(4)
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As the fluids are uncompressible and the flow Solving equation (5) according to P’ and

is continuous we can write: determining P’ pressure in the boundary of two

. various liquids zones of the deposit we find the
vy =v; =, thatis

following equation:
P —P' =G (R —Ry) _P'—F— Go(Ry— 1)

Ry R )
M TlRi Nz Tqu
Pumain™ + By in % Gy(Ry — 1 JmaIng¥ — Gy (R — Rydmain2
r__ g 1 1 q
P = T R1 (6)

Ry By Ry
M in R, +nqln qin R, + nzln -

L q

If we write value of P’ from equation (6) in equations (3) and (4) we can obtain laws of pressure

dissipation in various zones :

P.—B — G (R,—Ry)— Gy(Ry —, R
P1=Pk_ﬂl|- k9 lR: ! R, { S q}J'E’n?k—'&(Rk_T} (7
Ing=+nln—
Ming +nain T,
2|Px— B, — Gy(Ry — Ry) — Gy (Ry — R
P2=Pq+n P, q 1R:: 1 - (Ry q}]_m?l_ G,(R—1) (8)
|.i: _+ ﬂl.i: N
ming +nain Ty
According to generalized Darsi filtration law If we obtain derivative from P1 and P> for r
we write: in equations (7) and (8), we’ll obtain the
k dP, kG, k dP, kG, . following expressions for pressure gradients:
po—— .1 T B2

7y dr Uit Nz dr Mz

82



EKOENERGETIKA 1/2017

dPy  m|P— P — G (R — Ry) — Go(Ry — q}J_E_i_G (10)
dr Ry root
Tq

R
??15T1R—:+??23T1
dP; Ma|Pr— P —Gi(Re —R) —Ga(Ri—1g)] 1
dr

[ 11
I3 ;0 (11)
Tg

Ry
In==+1n.ln
M Rl M2

. aPs . ) . : .
If we write value of —,. in equation (9) we’ll obtain equation for filtration rate:

k[Pk — B - Gy(Ry — Ry) — G:{Rl - q}] 1
R g= (12)

Ta

U = R
T}linR—k +1nqin
1

Area of current cylindric filtration surface is F = 2xrh; thus oil discharge of the well will be:

B Zﬁkhlpk —F - G1(Ry—Ry) — GE{Rl _Tq}J 1

13)
R b ¢
nin R, +1n3ln Ty
Now let’s determine displacement time of two po 2f_V (14)
dt  m

viscous — plastic liquids boundary; we use

relation existing between average real rate and here t—time, m is porosity coefficient of the

N . i layer.

filtration rate in porous channels of fluid aye
particle on the boundary, thus we write the If we write filtration rate value from
following expression for average motion rate: equation (12) to equation (14) then we get
following differential equation:

dRy klPi—RB —GR—R)-G(Ri—7)| 1 (15)

dt Ry ﬂ) Ry
m (ﬂliﬂ R, +13ln Ty
As it seen from equation (15) in equation (12) Having divided equation (15) to
R1 was written instead of r. variables we write it in the form:
m lniin% +nzln %J

dt 1 2 - RydRy (16)

T K[ — B, — G (R~ Ry) — Go(Ry — 7))
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Let’s integrate differential equation (16) according to t from t to 0 and according Rifrom R: to
Ro:

Ry

R, Rk

t :
m Min R, + 12ln T
dt = - " Rlde
s P, — B, — Gy (R —Ry) — Go(Ry— 1)

we obtain:

m
t= —m{ﬂliﬂﬂk +7’}:Eﬂ?‘q} Rl_ R,}
Pk - Pq - G:LR;{ - G:Tq Pk - PI? - Gle + G:Tq + (Gj_ - G:}Rl

- 1
G, — Ga " P —B, — GiRy + Gar, + (G, — G1)R,
m(’-’h - '-'?23' m(’-’h - 7]'2}
2 R (nRy — 1) — Ry(InRy— 1) — —2—"22(p, — P — G,R
k(Gl_Gz}[j-(nl ) u(’ﬂu ) kfﬁl—ﬁz}{k q 1y
K.

e }j' InRydR,
2Tq J PR~ GiReH G+ (G- G)Ry
o

The obtained integral has been solved initial position Ro current Ry position has been
approximately and displacement time of two expressed by the following equation:

various viscous — elastic liquids boundary from

R —R3 P, —P. —G R +G,r, )(2— Gy +Gy)
t= A|l——2 (BB —GiRy q}ﬂ : -(R?—RH+
9(G, — G,) 12(Gy — G,)?

(Pe— B, — Gy Ry + Gom,) (2 — Gy +65) +18(G, — G,)?

+
6(G, — G2)°

(Rl_ RI}}_

(Po— P, — Gy R+ Gorp) (2 — Gy +Go) +
6(G, —G2)*

+18(P, — B, — Gy Ry + Gory ) - (G — G2)2 + 11(6, — G,)® _

6(G, — G2)*
P,—F —R, +Gry+1y — G5 )R
Pk - PI? - Gle + G:Tq + (Gl - G:}Rﬂ
here A is a sign of the complex expression of Writing Ry instead of rq in equation
approximately solved integral. (17) that is making Ry = rq, we obtain t =t and
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- - - - m
|t. gives the f.ollowmg.; equation t(') c?lt':ulate T = —m(miﬂi?k—ﬂ:iﬂfq}'
displacement time of viscous — elastic oil in the

layer with thickened water:

+

[ Py — By — GiRy +Gory P.— B, — Gy(Re— 1)
Pk - Pq - GiRk + G:Tq + (Gj_ - G:jRD

m(ﬂl - '-']'23'

m":'-'h - '-']'23'
2 k(G — Gz)

— = P, — P, —G,R
k(G, — G5) (P~ By — GuR,

[r, (tinr, — 1) — Ry (inRp — 1] -

s (PR T GR A GT)A GG (2,
2"ala(6, — G,) 12(G, — G)? T

N (P — P, — Gy Ry + Go1p) (2 — Gy + o) +18(Gy — G,)? (o= Q)
6(G; — ;)3 o™ %o
3
+'[Pk — B, — G Ry+ Gory) (2— Gy + Go) +18(P, — B, — Gy Ry, + Gory)
6(G; — G,)*

_(51_52}2"‘11(51_5:}33” Pk_Pq_Gl'[Rk_Tq}

18
5(61 - 52}4 Pk - PI? - Gle + G:Tq + (Gj_ - G:}R[}. }

In oil — field practice isolation work in the secondary flooding time of the well can be
exploitation well giving viscous — plastic oil calculated successfully by hydrodynamic

and flooded by thickened contour water, method with some intervals.

Conclusion

1. Stationary hydrodynamic task on the displacement of viscous — plastic oil in circled horizontal layer
by thickened contour water and plain — radial flow has been solved and equation of basic filtration

parameters have been worked out.

2. Besides the equations of filtrations rates in displaced oil and displacing thickened water zones, well
discharge, dissipation law of pressure in drainage zone and pressure gradient, also the equation on the

pressure in various zones boundary, and displacement time of boundary have been worked out.
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3. Displacement time of boundary has been determined in two variants: the boundary from current

position to producing well and drainage contour to the well.

4. When calculating secondary encroachment time in carrying out of isolation work in the producing
well flooded with viscous — elastic oil and thickened contour water by hydrodynamic new metod with

intervals the equation of the first case can be used.
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SIXILMAYAN OZLU-PLASTIK NEFTIN BiRCIiNS M3SAMALi MUHITD9
QATILASDIRILMIS SU iL9 SIXISDIRILMASI

T.9. Seamadov, G.G. M@ mma dova, S.D. Mustafayev

Ma gala da, ikiparametrli modelda n, yeni Umumila sdirilmis Darsi siiziilma ganunundan
istifade edoerek, o6zli plastik neftin qatilasdirilmis su il® yasti-radial axinla daira vi bircins
horizontal laydan, onun ma rka zinda yerle smis, vertikal quyuya sixisdirilmasina dair hidrodinamik
stasionar masale hall edilmisdir vo alinmig naticelar ts qdim edilmisdir. Sixigdirilan ve
sixigdiran mayela rin stiziilma sire tla ri, ta zyiqin se pa la nma qanunlari, ta zyiq gradiyentls ri ve
bu 6zli-plastik mayels rin sa rha ddinds ki ta zyiq {igiin disturlar ¢ixarilmigsdir. Bundan basqa layin
ma sama kanallarinda mayenin orta ha qiqi ha ra ka t siire tinin stizilma sura tinde n olan ma lum
asililigdan istifade eda ra k, mayels rin se rha d xa ttinin yerds yisma vaxtinin hesablanmasi {igiin

iki distur ¢ixarilmigdir: onun car1 va ziyya tinde n, gidalanma konturundan quyuyads k yerds yisma
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vaxtinin diisturlar1 alinmigdir. Birinci diistur kontur suyu il® sulagmis (su dille rinin yaranmasi
zamani) neft quyularinda lay sularimi hidrodinamik tsulla ta crid eda nda, uygun te dbirin birinci
tsiklinda n sonra, ye ni 6zli-plastik maye olan 6zIi nefti laya vurdugdan sonra, quyunun te krar

sulagsma vaxtin1 hesablayanda istifade olunur.

Acar sozla r: sixigdirma, 6zli-plastik neft, qatilasdirilmis su, bircins lay, siizilma sira ti, debit, quyu,

ma sama lik @ msali.

BBITECHEHUE HEC)KUMAEMOMI BS3KO-IIJIACTUYHOM HE®THU 3ATYIIEHHOM
BOJOM B OJJHOPOJIHOM MMOPUCTOM CPEJE

T.A. Camenos, I'.I'. Mamenosa, C./I. Mycrajaes

B craThe, ucnonp3ys IByXmapaMeTpUUIECKYIO0 MOJICIb, T. €. 0000MEHHBIA 3a-KOH (QUIbTPAIIUN
Hapcu, pemieHa ruapoArHaAMHUUYEcKas 3a/iada O BBHITECHEHHUU BSI3-KO-TUIACTUYHON HEPTH KOHTYPHOI
3arymeHHOM BOJIOH B ciydae, KOrja INIOCKO-PaaualbHbIN MOTOK (IO U3 KPYTOBOT'O OJHOPOHOTO
TOPU30HTAILHOTO IIacTa (QWIBTPYETCS K BEPTUKAIBHOW CKBOKUHE, PACIIONOXKEHHOW B IEHTPE

3aJICKU.

BeBogmnuce ¢opmyisl ckopocTell (uiabTpanyy, B 30HAX BBITECHAEMOW M BBITECHSIONICH
JKUJKOCTEH, BBIPAKECHUSI 3aKOHOB PACIIPEACIICHUs JIABJICHHUS W JABJIICHMS HA I'PAaHUIE OTUX BA3KO-

IIJ1aCTUYHBIX )KHI[KOCTGﬁ .

Kpome Toro, ncnosp3ysl aHaIMTUYECKYIO U3BECTHYIO 3aBUCHMOCTb MEKIY CpPEeIHEH MCTHHHON
CKOpPOCTH JIBM)KEHUS KUIKOCTU B MOPOBBIX KaHaJaX U CKOPOCTU (PUIBTPAIMU, BEIBOJMIUCH (POPMYIIBI
JUISl TOJACYETAa BPEMEHM IPOABMIKEHUS TPAaHUIBI JKUJIKOCTEH, B OJHOM CiIydae OT €€ TEKyLIEro

IMOJIOKCHUA, a B APYI'OM CJIyda€ OT KOHTYpa NUTAaHUA 1O CKBAKHUHBI.

®opmyna mepBoro ciayyas MPUMEHSETCS NPU HU30JSIIMU IUIACTOBBIX BOJ| OOBOJHUBIIEHCS
KOHTYpPHOU BOJI0H (IIpy 00pa30BaHUU BOJSHBIX SI3IKOB) CKBa)KMHAX TMJIPOJIUHAMHUYECKHM CIOCOOOM
Ul TOJACY€Ta BPEMEHHM IIOBTOPHOIO OOBOJHEHMsI IIOCJIE OCYIIECTBIEHHUS IEPBOrO  IMKIIA
COOTBETCTBYIOILLIETO MEPONPUATHS, T. €. MOCIe 3aKaukh B IJIACT MEPTBOM He()TH U SBISIOLICHCH,

TaK¥XC, BSI3KO-IJIACTUYHOM JKHUJIKOCTBIO B IIJIACTOBBIX yCIOBUAX.

KiroueBrie cioBa: BBITCCHCHHUEC, BA3KO-TINIACTHYHAsA HerTB, 3arymeHHas BoJa, OHHOpO)IHBIfI I1acT,

CKOPOCTh (PUIIBTpAINH, NeOUT, CKBaXKUHA, KOI(DPHUIIMEHT TOPUCTOCTH.
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UOT 621.3

FEATURES OF BEHAVIOR OF HIGH-FREQUENCY RADIATION SPECTRUM OF A
MOVING CHARGED PARTICLES IN CLASSICAL ELECTRODYNAMICS
I.I. ABBASOV

Azerbaijan State Universit of Oil and Industry

Consider the case when the source of the
field is a point charge moves by a definite law.
Assume that at the instant t the particle is at
the point
r=r(t 1)
where r (t) is a given function of time.
The law of motion (1) determines the speed
v (t) of the charged particle at any moment of

time t

dr (t)
T (2)

To the motion of a charged particle according
to (1) and (2) corresponds the charge density

v(t) =

p=ad(r-r(t) ()

Keywords: high-frequancy radiation, charged
particles, intensity of radiation, waves.

and the current density
jFav (@® 8 ((r-r(®)), (4
where 6 (o) - delta function

The determination of the electromagnetic
field produced by the motion of a point charge
in accordance with (1) and (2) leads to solving
the Maxwell equations for the electromagnetic
field, moreover charge density and current
density are given by (3) and (4).

Since we are interested in the spectral
resolution of the field, we will describe the
radiation field by the Fourier component of the
vector-potential A, (r):

Ap(r) = ifmﬂ (r,t)e'*tdt (5)

The expression for the vector potential A, (r) in the case where the motion is defined by

equations (1) and (2) has the form [1]
ik
ar

A,(n=%L

] _j;v (Dexp [i(mt — kr(t) )] dt 6)

This expression is valid for large distances r of the area in which there is a movement of the

charge.

The amplitude of the spherical wave (6) is proportional to
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I= fi:v (Dexp[i(ot— kr(D)]dt @)
Knowing of I, we can determine the intensity of radiation at frequency  in the solid angle
element dQ [2]

Z
de,, = 422C|[k1]|2dmdg (8)
where n is the unit vector in the radiation direction.

From (8) we see that the intensity of the Point to, near which the phase (10) does
radiation is determined by the value of I (7). not change, can be found from the equation
Therefore, the asymptotic behavior of the d® (t)
spectral intensity den, IS determined by the dt = w—kv(t,)=0
behavior of the amplitude of the I at high
frequencies. ulty)

The amplitude of the I, as can be seen m(l N TD cose) =0
from the formula (7), is determined by the (11)
integral, and the integrand part comprises a
function of We resolve the phase (10) in the

exp (iot-ikr(t)) (9) expression (7) on powers of | in a

For large values of frequency, this neighborhood of t,, limited by the first three
function rapidly oscillating in the area of the components:
variable t, where the phase @ (t) of expression
is

D(t) = wt-kr(t) (10)

changes with time
D(t) = wot-kr(t) = d(t,) + o)

8% &(t)
at

prvral Chul 29 REUEE (12)

(t'to) +

Since the point m satisfies the equation (4), the second term in the expansion vanishes. Next, we
substitute the expansion (12) into the (7) and take out v (t) in the integrand function at the point to,. We
will get

I=v(t,) exp [i(ot— kr(t,))] f: exp [—ia; (t, )k (t— EGJE] dt  (13)

where a(to) - acceleration of the particle when (t = to). The integral in (13) can be calculated
easily, and we get

1
x ) /2 : : .
I= (la{:jkl) v (t,) exp(lmto — 1kr(tc,]) ekp (lﬁm), (14)

where Pm - angle that determines the This procedure is the same as the
direction of the path of integration in the of calculation of I for large values of @ by
steepest descent method. We do not give values steepest descent method [3]
Bm, as the absolute value of phase factor exp Equation (14) determines the value of the
(iBm), appearing in (14), is equal to the unit, amplitude of the emitted wave | (6) at high
and in the future we will be interested in the frequencies.
spectrum of the radiation, defined by the Since to in the formula (14) is a complex,
expression (8). This expression includes the to=t1+ib
absolute value of I. (15),
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the r(to) is also a complex function. Let

r(to) = ri+iry, (16)
where r1 and r> - real vectors. Taking into
account (15) and (16) we find that the I
described by the formula (14) is damped as the

r(t,) =r(ty) +it,

This implies that the imaginary part of the
vector r (to) equal
r2 = tav(t)
Then the damping factor (17) takes the form
exp [- t2 (w-kv(t1))].
This factor can be rewritten as

e 2/To (18)

where
To=(w — kv (tl))'l

To - the value that determines the range of time
during which the charge moving with velocity
v (t1) emits waves with little differences in

ar(t,)

1

frequency increases exponentially, with the
damping factor:

exp[—(wt, — kry)]. @7

In the following we shall assume that the
imaginary part t2 of the t, in (15) is small. Then
we can consider that

=7r(t,) +it,v(t,).

phase. The value To called radiation formation
time.

Let us now explain the physical meanings
of t; and t> in the (18). By definition (15) the
value of t; is the imaginary part of the quantity
to, where t,- point of stationary phase,
satisfying the equation (11). Recall that we
assume the value of t2 is small. In this case, as
can be seen from (14), the order of the t> in
magnitude is equal to the time range during
which the charged particle emits waves arriving
to the point of observation. The real part t; of
to, determines the time point in order of
magnitude, when the radiation occurs.

CONCLUSION

Investigates the common property of the emission spectra. When the laws of motion of all the
particles are expressed by smooth functions, the radiation spectrum of the system will fall off
exponentially, starting with a certain frequency, which is typical for the system.
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KLASSIK ELEKTRODINAMIKADA HOR9K3TDO OLAN YUKLU Z9RRO CIKLIORIN
SUALANMA SPEKTRININ BOYUK TEZLIiK INTERVALINDA XUSUSIYYO TLORI
HAQQINDA
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i.i. ABBASOV

Isde harsketde olan yikli ze rre cikle rin siialanma spektrinin bdyiik tezlik intervalinda
analizi verilmisdir.Gosto rilmisdirki @ ga r yUkli zs rra ciyin ha ra ka tini miyya n eda n funksiya
hamar funksiya olarsa, siialanma spektri boyiik tezlik intevalinda eksponensial azalir.Azalmanin
baslandig1 tezlik miixto lif hallarda mixte lifdir.

OCOBEHHOCTH ITIOBEJAEHMUS CIHEKTPA N3JIYYEHUSA HA BBICOKUX YACTOTAX
JBUKYIINXCS 3APSIKEHHBIX YACTHUIL B KTACCHYECKOM
IJIEKTPOANHAMMUKE

N.N.ABBACOB

B pabore wuccienoBaH CHEKTp U3IYy4YEHMs Ha BBICOKMX 4YacTOTax JJs JBHKYLIUXCS
3apspKEHHBIX YacTHL[ 110 3aJaHHOMY 3aKOHY.B ciywae,korma 3akOHBI JBHJKEHHsS BCEX 4YaCTHIL
BBIPQXKAIOTCS  IJIaJAKUMH  (QYHKIMSAMM,CIIEKTP  M3JIy4eHHs CHUCTeMBl OyneT cmajgaTh IO
HKCIIOHEHIIHAJIBHOMY 3aKOHY,Ha4MHAasi C HEKOTOPOM Y4aCTOThI,XapaKTEPHOU JUUIsl JAHHOW CHCTEMBI.
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UDC 621.315.

NEW METHODS OF THE PROTECTION OF HIGH VOLTAGE LINES FROM
OVERVOLTAGE

SAFIYEV E.S., HUSEYNOVA | A, HUMBATALIYEVAS.T.

The replacement of valve arresters by
the  nonlinear  overvoltage  limiters.
Resources of the most valve arresters have
been exhausted and they cannot protect high
voltage cables and electrical equipment at the
appropriate  level.  Their  characteristic
disadvantages:

-uneven distribution of voltage between the
elements
-breakage of the shunting resistance
-moistening of an internal part because of
tightness violation
-wrong set of elements

In multi-arresters, the upper elements

mostly fail. it happens because of the uneven
distribution of voltage between elements. The
distribution of voltage between elements
depends on the arresters location height, design
of the arrester and screen size.

Period of development of inner flaws is
approximately 12 months, therefore arresters
should be checked at least once a year.

Replacement of valve arresters has been
made for more reliable protection of power
system by the non-line overvoltage limiters.

82

Key words: High voltage lines (HVL), quasi-
stationary overvoltage, lightning overvoltage,
arrester, nonlinear overvoltage limiter,
protection cable, grounding resistance.

The property of protection of valve
arresters and the nonlinear overvoltage limiters
is based on nonlinearity of the volt-ampere
characteristic of their working elements. This
property considerably reduces their electric
resistance at high voltage, and at reduction of
voltage returns resistance to its normal value.
To stop the influence of the operating voltage
in the non-linear elements, arrester joins with
the spark gap successively.

Nonlinear overvoltage limiters can join the
electrical grid directly, in full working time. In
this case, sensitivity to the quasi-stationary
overvoltage of nonlinear overvoltage limiters
unlike valve arresters considerably increases,
and it can become the cause of heating and
even combustion of working elements. Quasi-
stationary overvoltage can appear during a
short time for various reasons, mainly because
of the changes of scheme of the electrical grid
(planned and emergency switching of
transformers or transmission cables).

In nonlinear overvoltage limiters, with
moistening of an internal part because of the
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violation of tightness, the characteristic of
destructiveness in the varistor is different from
an arrester. In this case, when the electrical
grid’s mode is constant, there happens the
discharge on the surface of the varistor. In the
latter days, the companies, which are producing
nonlinear overvoltage limiters, pay big
attention to their quality, especially on their
tightness. In spite of this, the exploitation of
110-220 kV electrical grids shows that in these
limiters the damages have been observed.

However, these damages are not associated
with the production and appear because of the
quasi-stationary overvoltage in the grid.

Let us cnsider the choosing of the biggest
operating voltage. The quasi-stationary
overvoltage can appear in industrial frequency
and in the high and low harmonics also. The
sustainability of nonlinear overvoltage limiters
to the increasing of voltage at industrial
frequency, determined by the
characteristic (table 1).

“yolt-time”

Table 1

The “volt-time” characteristic for the 110-220 Kv electrical grids

Action duration of increased voltage, s The ratio of the increased voltage to the biggest
value of the operating voltage(Uogi) of the
nonlinear overvoltage limiter (Kigwm)

0,1 1,45

1 1,4

10 1,35

100 1,28

1200 1,2

The “volt-time” and “volt-amp” Usss — the biggest operating voltage of the
characteristics of nonlinear  overvoltage electrical grid;

limiters, produced by different companies are
alike with each other. That is why in
determining the characteristics of the most
nonlinear overvoltage limiters, the biggest
value of operating voltage is the main
parameter. The biggest voltage, which provides
the trouble-free work of nonlinear overvoltage
limiter, can be determined under this condition

Ussi 2 Uags

1)

82

If there is in the electrical grid will be the

quasi-stationary overvoltage, which has the kr

degree of increasing during T time, then the k;
Usss Voltage will influence to the nonlinear
overvoltage limiters, which are connected to
the electrical grid. In this case, the biggest
operating voltage of the limiter, which will
in quasi-

provide the trouble-free work
stationary overvoltage, is:
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)

As you can see, for the right choosing of
Uagl, it is necessary to know the increasing of
the quasi-stationary overvoltage and the period
of its existence. The neutral cables of the 110-
220 kV electrical grids are effectively grounded

and for them: ki < 1,4 .

The influence duration of the overvoltage
has been taken equal to the influence duration
of the main protective relay (no more than
several seconds). Considering the Table 1, (2)
formula and other parameters, we can write:

Usgi = (1,0-1,05)Usss  (3)

At the choice of nonlinear overvoltage
limiters and their applying in the electrical grid,
their  connection scheme and operating mode
are not investigated. In the electrical grids of
the former Soviet Union are exist some specific
cases, which should be considered at the setting
of limiters:

-In  the most of substations are used two
transformers, the neutral cable of one of them
is grounded, in most cases on the 110-220 kV
side there are no switches
-Such substations in some cases are fed by the
long 110-220 Kv cables

Considering the above factors and

calculations of the overvoltage, it is possible to
confirm that at the quasi-stationary overvoltage
in electrical grid, the satisfaction of the
condition (3) doesn't give a guarantee of safe
work of 110-220 Kv nonlinear overvoltage
limiters, because:

-At the emergency shutdown of 110-220 kV
high voltage cables or power transformers with
grounded neutral cable, in the electrical grid
can be remained the part of the system, with
isolated neutral cable.

-In some cases, the commutation of networks'
110-220 kV cables with 110-220 kV power
transformers without switchers on the high

82

voltage side may cause the ferro-resonance
transition, which is observed with quasi-
stationary overvoltage.

There are carried out specific works for

decreasing quasi-stationary overvoltage to
provide the reliable operation of the 110-220
KV nonlinear overvoltage.

Short circuit (SC) in high voltage
electrical grid. Let's consider the short circuit
in electrical grid. The one-phase short circuit is
constitutes the main part of the all short
circuits. At this short circuit, the degree of
increasing of voltage in the uninjured phase is
being calculated like this:

2
k- _ \@ X/m +m+1

m+ 2

(4)

m — the value which is used to overlook the
capacitive conductivity and active resistance of
the electrical grid , which corresponds to the
current of one-phase and multi-phase short
circuit in one point.

©)

k

@ "2 ()
k

3
I
w

(1 3)
1 Vo I . one-phase and three-phase

short circuit’s currents
usually in 110-220kV electrical grid, currents
of one-phase and multi-phase short circuit are

differing a little. That is why m=1 and ki =1,
So, the voltage, increasing in the one-phase
short circuit, will be observed a little. But,
after the opening of the damaged element, the
isolated neutral of the electrical grid will be
shown for a short time, and it can be caused to
the appearance of  the dangerous
quasistationary overvoltage.

The protection of the high voltage
cables from the lightning. The lightning
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struck of the 110-220 kV HV cables depends
on the many reasons. The one of the major of
them are the length of the cables and the

-lightning struck of the wire rope ( point 1,
figure 1) and the buttress (point 2)
-lightning struck of the phase cable (point 3)

The average number of the lightning
strikes, calculated with different methods is
shown in the Table 2.

activity of the lightning. The major danger,
which can be created by the overvoltage, is the
direct lightning struck of the HV cables and it
divided into 2 groups:

~.

L 2,0,

3,0

>4
w

14,5

Figure 1.The major sources of the lightning overvoltage at the isolation of 110-220 kv HV cables.
Dimensions are shown in meters.

Table 2
Distribution of the strikes
The part where is a lightning, D With hawser Without hawser
0,5 0
To hawser , DT
0,5 0,5
To buttress, D D
D 0,005 0,5
To phase cable , ~'F
DT + DD + DF ~1 1
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For simplification, we can consider, that the
pulse circuit of isolation of the HV cables of
the electrical grid, with grounded neutral, is

N:(DT PT+DDPD+ DF PF)n

P: : P, : PF- the probability of the
HV cable isolations circuit at the lightning
striking of the wire rope, buttress and phase
cable, n=100 (the average value of the
lightning striking of the 100 km HV cables

during 100 lightning hours), Lix. the length of

the HV cable, Ts. the number of lightning’s
hours in the territory, where the cables are pass.

To evaluate the number of breakings of the
110 HV kV cables of single circuit, the
probabilities in the formula 6 should be
calculated. This calculating carried out in the
computer with the EMTP (Electro Magnetic
Transient Program).

At the big value of grounding resistance, the
lightning current passes not only through the
nearest buttress to the ground, but also passes

82

passed to the power SC. In this case the
number of breakings of the HV cables because
of the lightning overvoltage is:

L Ts

6
100 100 ©)

At the lightning striking of 110 kV HV

phase cables (mostly 7C” phase) , the
probability of short circuit of the isolation in

damaged phase can be accepted as P =1.

At the lightning striking of the grounded
part of 110 kV HV hawser, there will be the
probability of the short circuit of isolation. The
current will pass from the buttress to the
ground at the lightning striking of the cable or
buttress. This current will create voltage drops

R, i) and di

La in the grounding
equipment and inductance of the buttress.

Figure 3. The passing of the current at
lightning discharging:

a) Lightning striking of the wire rope
(buttress);

b) Lightning striking of the phase cable

through the wire rope to the grounding
equipment (figure 3). The existence of the
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Ur® in the wire rope, creates the k-U,®
in phase cable. There is k — is the coupling
coefficient of cable and wire. This coefficient
has the max value for the “C” phase. So for the
upper phase short circuit probability is being
minimum because of becoming less voltage
which effect’'s isolation. In calculation with
formula (6), considering

PF =1 and tables 1 and 2, in condition of

buttress’ grounding resistance R: - 10 + 30
Ohm, it is possible to evaluate the breaking of
the 110 kV HV cable. This calculating has been
done by EMTP in computer modelling (table
3).

Table 3

Evaluating the number of lightning breaking at the presence of wire rope and its absence , in

condition, when R: - 10 + 30 Ohm in 110 HV cables.

Presence of wire rope

With wire rope

Without wire rope

D: Pr conditional vaive. | %% 01 0
D, P, conditional value. 0,5 x (0,09 0,4)
D:iP: conditional value. | 0% %1 05x 1

N, 100 km and 100 hour 1,5x 10,5 545_70

In conclusion, according to Table 3, for 110 kV
HV cables:

-In the presence of wire rope, main reason of
lightning breaking, is the discharge of lightning
to the cable and buttress; as a result occurs
contrary breaking.

-In condition when wire rope does not exist, the
main reason of lightning breaking is the
lightning striking of upper phase cable and its
breaking to the traverse.

-In condition when wire rope exists, there is
observed an extreme dependence, between the
number of lightning breakings and buttress'
grounding resistance, the decreasing of
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resistance from 30 Om to 10 Ohm reduces
lightning strikes 7 times.

-In condition at denying of wire rope, the
number of breakings will be more than
permissible limit, independently of buttress
grounding resistance.

Applying the nonlinear overvoltage
limiters (NOL) in HV cables. Decreasing of
buttress’ grounding resistance and applying
wire rope protection are traditional ways,
which increase stamina of 110-220 kV HV

cables against lightning.
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On the other hand, such kind of methods
cannot provide the efficiency of annual
breakings in protection HV cables against
lightning and the demands of consumers also.

Nonlinear overvoltage limiters can be
applied particularly in dangerous parts of HV
cables or on buttresses in big quantity.

Separate applying of nonlinear overvoltage
limiters is possible in these conditions:

-Through short cable parts (which lightning
strikes mostly) and buttresses;
-In high buttresses with high induction;
-In buttresses which crosses with other HV
cables and restricts line spans.

Below issues are considerable in concerted
applying of nonlinear overvoltage limiters:

-In which distance and phase the nonlinear
overvoltage limiters should be established?
-How should non-linear overvoltage limiters be
connected to the buttresses?

-What have to be features of nonlinear limiters
of an overvoltage?

Breaking of isolation in 110-220 kV HV
mostly happens through the isolation garlands
in buttresses. In this case, if non-linear
overvoltage limiters exists, the breaking of
phases’ isolation is excluded.

Let’s consider, that non-linear overvoltage
limiters in single circuit 110-220 kV HV cable,
is connected to one of the two buttresses, where
distance between them is 300 m. Now let’s
consider that there is no wire rope in cable and
lightning strikes upper phase. Calculating
showed, that operating characteristics of 110

kV nonlinear overvoltage limiters are suitable
to device, which maximal operating voltage is
U=88 kV. When lightning strikes the phase
cable (which is 300 m far from buttress),
isolation will be broken independently
grounding resistance.

Even when the lightning discharges near the
non-linear overvoltage limiters, the breaking
probability of unsecured buttress' isolation is
still existed. That is why lightning waves are
spreading to the buttress (in which phase's
cable is not protected).

Uaw * L%+ R0

In condition when wire rope exists, some of
currents (which are flowing to ground with the
help of buttresses) are decreasing. That is why
the value of lightning's wave (which passes
through unprotected buttress) and breaking
probability of isolation will decrease.

The establishment of limiters through one
buttress is much more effective. So, in HV
cables without wire rope the value of
grounding resistance is 10-30 Ohm, at the
lightning strike of phase its’ isolations’ short
circuit number decreases from 1,0 to 0,6..0,7.
Therefore, it is advised to establish them in
selected phase of each buttress.

In HV cables with wire rope in the typical
grounding resistance opposing circuit appears.
Their probability for lower “B” and “A” phases
is high.

In HV cables without wire rope, lightning
discharges are dangerous for upper “C” and
sometimes for “A” phase and buttress.

Table 4

Effective location of non-linear overvoltage limiters on each buttress of 110 kV HV cable with wire
rope. (Rt=30 Ohm)
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NOL D: P+ D, Py D; Pr Nyox ,100 km and 100 hour
No 0,1 0,005 10,5
B 0,069 0,005 74
B, A 0,034 0,005 3,9
B,AC 0 0 0

Table 5

Effective location of non-linear overvoltage limiter on each buttress of 110 kV HV cable without a
wire rope. (Rt=30 Ohm)

NOL P, D, Py D:Pr NYGX ,100 km and 100 hour
No 0,4 0,2 0,5 70

C 0,254 0,127 0 12,7

C,A 0,145 0,0725 0 7,2

C,AB 0 0 0 0

Table 6

The number of damages, calculated by the Formula 6, with three non-linear overvoltage limiters on
each buttress, on the 110 kV HV cables with and without a cable (Rt=30 Om)

Presence of wire rope: With wire rope Without wire rope

0,0025 0,5

N , 100 km, 100 hour

second it connected between upper flange and
phase cable figure 4,b).

If there in the design of NOL will be spark gap,
then the number of damages will increase.

NOL divided into two types: with external
spark gap and without it. To the first type the

NOL connected strongly (figure 4,a), to the
82
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a)

Figure 4. Connecting methods of NOL to the HVcables : a — with external spark gap, b — without spark

gap.

Establishing the NOL with external
spark gap. The spark gap is regulated only for
operating of the lightning overvoltage and
protects NOL from the commutation and
quasistationary overvoltage and from the
operating voltage of the electrical grid also.
However, it should be considered:

- The commutation overvoltage is not
dangerous for NOL;
- The quasistationary overvoltage in 110-220
kV HV electrical grid are not dangerous for the
NOL, if there will be transformer with
grounded neutral;
- At the influence of the operating voltage to
the NOL during a long time, their volt-ampere
characteristics are recovered.
- The long-term exposure of operating voltage
is dries device and reduces the humidity risk of
device

Establishing the NOL without external
spark gap. The absence of spark gap in NOL is
considered as the positivity, because:

- The speed of NOL to limit the overvoltage
has been increased

- The probability of the wrong connection of
spark gap is excluded, because of its absence

- At the big number of the NOL, the energy of
the overvoltage spreads and it increases the
technical reliability.

The absence of the spark gap gives the
opportunity to connect to the buttress with
special external device —” breaker” with the
help of short wire (figure 4, b). If the NOL will
be damaged in the electrical grid with grounded
neutral, then there will pass one-phase short
circuit current, and this will cause to the fast
damaging of breaker and to disconnecting the
NOL from cable. Despite of the fact, that its
breakers will break the cable, its automatic
reconnecting will be successfully. In this case
broken grounding loop will not interrupt the
later exploitation of HV cable and the damage
of the equipment will be shown at the HV
cables review.

Conclusion

At the condition of presence of internal overvoltage (commutation and quasi stationary) the NOL
can be established with spark gap. At the establishing of NOL in HV cables the annual lightning hours
and grounding resistance of buttresses should be considered.In dependence of the lightning striking,
NOL can be established in HV cables with and without wire rope. Using of EMTP for establishing the

NOL in buttresses and phases is expedient.
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YUKS9KGORGINLIKLI ELEKTRIK VERILIiS X9 TLORININ
IFRATGORGINLIKLORDON MUHAFIZ9 SININ YENi USULLARI

SOFIYEV E.S., HUSEYNOVA i.9., HUMBOTOLIYEVA S.T

Ma qaloda  yikse kga rginlikli hava elektrik verilis x®atlorinin daxili ve xarici
ifratga rginlikla rde n mihafize problemlari te hlil edilmis, torpaglama miigavima tinde n asili
olmaqla ildinm miihafize trosu olan va trossuz xetlerde mduasir geyrixe tti ifratgs rginlik
ma hdudlasdiricilarinin ~ yiikse kge rginlik  xatlarinde  qurasdirilmasi  iigiin - ta kliflar irali
stiriilmiisdiir.

HOBBIE METO/IbI 3AIIUTHI OT NEPEHATIPSI)KEHUI BHICOKOBOJIbTHBIX JIMHUM
SJIEKTPOIIEPEIAY

CA®HUEB 2.C., TYCEMHOBA U.A., TYMBATAJIMEBA C.T.

Cratbs IIOCBJAIICHA Hp06J'ICMaM 3alllUThl OT BHYTPCHHUX U BHCIIHUX HepeHaHp}DKeHI/Iﬁ
BBICOKOBOJIBTHBIX BO3AYIIHBIX JIMHAMN QJICKTpOIICpeaay.

P ACCMOTPCHBI BOIIPOCHI MTPUMCHCHUSA HEJIUHEHHBIX OTp&HH‘-IPITCJ'ICfI MNEpCHANPANKCHUSA B JIMHUAX C
3alllUTHBIM TPOCOM U 0e3 HETO, C y‘-IéTOM 3a3CMJIAIOIICTO COIMPOTHUBIICHUA. I[aHLI PCKOMEHAAIUU I10
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IPUMEHEHUIO HEJIMHEMHBIX  OrpaHUYUTENCH

AIIEKTpOIIepe/iay.

YK 621.646.4:620.197:62-278

NIEpEHAIPSKEHUST B

BBICOKOBOJIGTHBIX  JIMHHH

CocCTrosiHne NPUPOTHBIX IKOCHCTEM A3eplaiigxana

Caaumosa H.A.

AT'Y Hedrtu u [IpoMbiuieHHOCTH

B cBs13u ¢ BO3pOCIHIMM aHTPOIIOT€HHBIM U
TEXHOT€HHBIM BO3JEHCTBUEM Ha OKPYKAIOLIYIO
IPUPOJHYIO CPENYy OJHOM M3 OCHOBHBIX 3a/1ay

Ipru aHajlnu3€ OKOJOIMru CTajl0 IIOJIYUCHHUC

neTanbHOM MH(opManuMu 0  (PaKTHYECKOM
COCTOSIHUH MIPUPOTHBIX HKOCUCTEM
AzepbaiimkaHa, MOHUTOPHHTE, OILIEHKE U

IMPOrHO3¢€ HX N3MeHEeHNH 1104 BJIMAHUEM

AQHTPONOTEHHBIX (PAKTOPOB C€ TEM, UTOOBI

pa3paboTaTh Hay4HO-OOOCHOBAaHHBIE MEPO-

MNpUATHA MO YIYYIICHHIO 3KOCHCTCM CTpPAaHBbI.

[lepBbIii MOJNOXWUTENBHBIA IIar B 3TOM

HaIlTpaBJICHUU OBLI caciiaH YiKE IOCJIC

KiroueBble cj10Ba: aHTPOIIOTCHHBIN, TEXHOTCHHBIH,
OKpy»Karolasi Ccpezia, MHIEKC JKOJIOTHYECKUX

HOCTH)KCHHﬁ, COCTOSIHHUEC BOIHBIX

pecypcos,

KaueCTBa BO3OyXa
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JOCTUKEHHUS] TOJUTHYECKON HEe3aBUCUMOCTHU
cTpaHoil yke B 1997 r. uzganuem «CocrosiHue
Azep0OaiikaHcKon

OKpY’Karoleu cpenbl

PecniyOnuku», B KOTOpOM Ha OCHOBaHUU
HMCIOIIUXCA HAa TOT NEPUOJ CTATUCTUUCCKUX U
Hay4YHBIX JIaHHBIX B 0OlIeM Bujae Oblia JaHa
OLICHKA 9KOJIOTMYECKOT0 COCTOSIHUS
Tepputopuu AszepOaiipkana. Bmecte ¢ Tem, 3a
NpOMIEAIINKA  TEepUoj CTpaHa Mpojesiana
BIIEUATJIAIOINN 1IAI B CBOEM 3KOHOMHYECKOM

Pa3sBUTHUU. PeanmuzoBanbl

pAo  KpYIHBIX
MIPOMBIIIJIEHHBIX IPOEKTOB B HE(PTSIHOM U HE

HeTsITHOM cekTopax, pazpaboTaHa MpPaBUTEIb-
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CTBEHHass  INporpaMMa  II0  COLMAJIBHO-
SKOHOMMYECKOMY Pa3BUTHIO PErMOHOB. B sToM
CBSI3U TJIYOOKOE HCCIIeZIOBAaHUE HBIHEIIHEro
DKOJIOTUYECKOTO COCTOSIHUS CTPaHbl U €ro
pernoHoB Ha 0a3ze OOIIECHPUHATHIX U Pa3BUTHIX
3a MOCJIEIHHUE TOJbl MOAXOAOB U KPUTEPUEB
CTaHOBUTCSA BCE Oonee aKTyaJIbHBIM.
[TonyueHHble pe3ynbpTaThl B IEPBYIO O4YEpElb
MOTYT OBITh KpaiHe IOJIE3HBI M YYTEHBI NPH
pa3paboTke  COLMAIbHO-IIPOU3BOACTBEHHBIX

IPOEKTOB C TEM, 4YTOObBI HE IOBTOPATH
HETaTHUBHBIX OIIMOOK MPOIILIOTO, & TAK)KE CTATh
HayyHOW ©0a3oif  MeponpusiTuii, KOTOpbIE
HE0O0XO0UMBI OYAYT HNPUHATHI I YIy4IIEHUS

OKPYKarOILEeH Cpebl.

OKCIUTyaTaluusi 3KOJIOTMYECKOro MOTEH-
[Majia MPUPOJHBIX CUCTEM TPAJAUIIMOHHO HE
BXOJUT B KaTE€rOpUI0 MNPHUPOIONOIb30BAHUS,
OJHAKO YHUCTBIM BO3IyX, BOJA, MPOIYKTHI
IATAaHUS — 3TO TOT K€ CaMbId NPUPOIHBIN
pecypc, CToib ke Ne(UIUTHBIA Ha OIHHUX
TEPPUTOPUSX, OOTaThlii HA PYTrUX U TOYHO B
TOW JK€ CTENEHH, KaK W MpPOYUE PECYPCHI,
Ero wnocurenem

I/IC‘lepHaeMHﬁ . ABJIACTCA

CIIOCOOHOCTH IMPpUPOAbL K CaMOBOC-

CTAaHOBJIEHUIO. YeM OOJBIINM TIOTEHIINAIIOM
YCTOMYMBOCTU O00JIaIal0T DKOCUCTEMBI U TEM
0oJbIIE YUCTOTO  BO3IyXa,

BOOBI, IIMIIHU

JOCTAaHCTCA B KOHCYHOM CUETEC, YCIIOBCKY.

[Ipu aHanm3e COBPEMEHHOTO 3KOJO-
TUYECKOTO COCTOSTHUS TEPPUTOPUHT
AzepOaiipkana W pa3pabOTKe CIleHApUEB
OyIylmiero pa3BUTHS CIEAyeT YYUTHIBATh
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rio0anbHble TMPUPOJHBIE M AHTPOIOTCHHBIC
TPEHJbl: HAPYIICHHE KIUMAaTUYECKOM YCTOW-
YUBOCTH, 3arPsI3HEHUE CPE/bl, UCTOILICHHE psAJla
MHUHEPaAJIbHBIX

pecypcoB M YXY/IICHUE

pecypcHoOi 6a3bl ppIOHOTO MPOMBICIIA.

DKojoruyeckass  OLEHKAa  CTpaTerui
CTPOUTCS Ha MIPOBEPKE UCIIOJIb30BaHMSI JaHHBIX
3HA4YEHUAX

0 IIOPOroBbIX TOJICPaHTHOCTHU

3KOCHUCTEM H 00BEKTOB  KUBOI

Apyrux
npuponabl. B skomoruu mnpoGiema mnoporos

CyILIECTBOBaHUS penieHa JINIIb Ha
NpUHIUIUAILHOM ypoBHE. [losTomMy wHcnosb-
3YIOTCA MPOMEKYTOUYHBIE OLEHKH — HaIlpUMEp
SHEPreTUYECKUN HKBUBAJICHT AHTPOIOT€HHOU
Harpy3Kku, HMHJEKC YCTOMUHMBOCTU 3KOCHUCTEM,

conraJibHasg HAIIPAKCHHOCTD U T. .

SBnserca nm Tepputopus  Asep-
OalipkaHa B LEJIOM SKOJOIMYECKH CaMOJ0-
CTaTOYHOM — BOT BOIIPOC, KOTOPHIMA B IEPBYIO
ouepeslb TpeOyeT AeTaibHOro aHaau3a. YToObl
OTBETUTh Ha TIIOCTaBIEHHBIM Bompoc 00
9KOJIOTMYECKON CaMOJOCTaTOYHOCTU TEppH-
topun Azepbaiikana, HE0OXOAMMO MPOaHAIH-
3UpOBaTh NPUHATBIE B MHUpPE PsSA  3KOJO-
TMYECKHX IOKa3aTeled — MHIUKATOPOB 3KOJIO-

THYECKOTI'0 COCTOAHUA CTPAHBI.

[Iporpammoii pazsutuss OOH (ITPOOH),
Ha OCHOBAaHHMM JIOKJaJa O COCTOSIHUM YPOBHS
)u3HH B 173 ctpanax mupa 3a 2001-# rox Obu1

OpCAIOKEH HMHACKC YCJIOBCUCCKOI'O pa3sBUTUMA

(HDI), «xotopbiii ckiagsiBaeTcs W3 4-x

MoKasaTeleit: MMpOraHo3upyemast HNpOoA0JIKU-

TEJIIbHOCTH KHU3HU, rpaMOTHOCTB cpeaun
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B3pPOCIIOTO HaceleHUs; JOCTYIMHOCTh 00pa3o-
BaHUs1; BaJIOBOM BHYTPEHHUN MPOAYKT Ha YLy
HaceneHusi. Paccumrtannbie st 173 cTpan
mupa 3HadeHuss HDI 3anumaror nuanasoH or
0,983 (Amonus) no 0,045 (I'Bunes). B criucke
u3 173 crpan AzepOaiimxkan B 2001 r. 3aHuMan
88 wmecto. Ilo moxaszaremo HDI, paBHOrO
0,741,  AsepOaiimxan

ycTynajl  CTpaHam

3aKaBKa3bi U APYyruM CONpECACIbHBIM CTpaHaM.

KpoMe TOro, ydueHbIMH Membckoro u
KomymOuiickoro yHUBEpCUTETOB H paboueit
rpynnoii  BcemupHOro - 3KOHOMHYECKOTO
dopyma cpenu 142 cTpaH paccUMTaH MHAEKC
IKOJIOTHYECKOW  ycToWumBOCTH. B  0O0mmiei
CJIO’KHOCTH COIOCTaBIsUIMCh 20 moka3aresnen:
IUIOTHOCTh HACEJIEHUS CTPaHbI, KOJIUYECTBO
TOPHBIX BBIPAOOTOK W  HEPTEAOOBIBAIOIINX
YCTaHOBOK, CIIOCOOHOCTh rocyapcraa
IPOTUBOCTOSATh KpU3HCAM B 3KOJIOTHYECKON
001acTH, ypoBeHb JJOXOJOB rpaxaaH u ap. Ilo
BCEM II0Ka3aTesiM DSKOJIOIMYECKHX HHIEKCOB
AzepOaiikaH ycTynall CTpaHaM 3aKaBKasbsl U
ApyruM

UCKIIIOYeHHEM TypKMEHHH.

COTIpeETbHBIM CTpaHawm, 3a

VYyensimu Menbsckoro u Komymobuiickoro

YHHUBEPCUTETOB W paboueit

TPYIIION
popyma K

9KOHOMHYECKOT'O

BcemupHOro 3KOHOMHMYECKOTO
OTKpBITHIO  BcemupHoro
dopyma B suBape 2006 r. pazpaboran Hudekc
IKonocuueckux  docmuncenunt  (Environ-
mentalPerformancelndex) rocymapcte wmwupa.
Kaxpnas cTpana oneHuBaizach Ha OCHOBE 16
«OKOJIOTUYECKOE

KPUTEPUEB: 310pPOBBEY,
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«KauectBo BO3myxa», «CoCTOSIHHE BOJHBIX

pecypcoB», «buonorndyeckoe pazHooOpazuey,
«I[IpolyKTUBHOCTD

IPUPOJIHBIX  PECYPCOBY,

«YCTOMYMBOE  JHEPrETUYECKOE  Pa3BUTHEM.

Onenka npoBoaminack o 100-6anpHON TIKae.
Azep0aiimxan, HaOpaB 55.7 6ayutoB, 3aHs1 95-¢

mecto cpenu 133 crpaH.

Hcnonws3yss  gaHHBIE O  IUIOMIATH

NPUPOJHBIX M  HApPYLUIEHHBIX  YEJIOBEKOM

3eMeNnb, MOKHO OIICHHTH BKJIAJ KaXIOH
CTpaHbl KaK B COXpaHEHHE TJ100aTbHOMN
YCTOWYUBOCTH (rutomaas €CTECTBEHHBIX
9KOCUCTEM), TaKk H B TOTEpU  ITOHU

YCTOMYHMBOCTH (HapYIICHHBIE 3EMIIA, TOpPOJA,
UCKYCCTBEHHbBIE arpoieHo3bl). M3BecTHO, 4TO
HauOONBIINKA  COIUANBHO-DKOJIOTUYECKUN U
SKOHOMHUYECKHH 3P (EKT B CTpaHE MOXKET OBITh
JOCTUTHYT B CIIy4ae, €CIId COOTHOIICHUE
MeXay NpeoOpa3oBaHHBIMM M  HempeoOpa-
30BaHHBIMH IKOCHCTEMaMHU He TMpeBbImaeT 2/3
(Peitmepc, 1990). CootHomieHue mpeodpaso-
BaHHBIX W HENPEOOPa30BAHHBIX JKOCHUCTEM B
CTpaHe KpailiHe HeOJaronpusITHO U CBUIETEIb-
CTBYeT O CHJIE M MOIIM AaHTPOIOTCHHOTO
JABJICHUS HA DKOCHCTEMBI C TOTEHIIUATbHBIMU
HEOIAronpusTHBIMU TOCJIEICTBUSIMU. JTO U
HEYJIMBUTEIHHO: HA KAXJIOTO KHUTEIS CTPAHbBI
npuxonutcs Bcero 0,14 ra mimomanu JiecoB

(mpu HOpMe 1ra) W B MOCIEAHME TOJBI U ITOT

IIOKa3aTcJIb CHUXKACTCA.

Tepputopust AszepOaiipkaHa B 1I€JIOM
XapakTEepU3yeTcsl IMUPOKUM MHOT000pa3zuemM

TCXHOI'CHHBIX W AaHTPONOICHHLIX IIPOLCCCOB,
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HEraTUBHO BO3JCHCTBYIOIIMX Ha OKpYXaro-
Iyl0 MNpUpOAHYIO cpeny. B atoil  cBs3m
nokasarenu Kod(puIueHTa aHTPONOTreHHOCTH
U TEXHOTEHHOCTH TeppuTtopun AsepOaiimkana
BO MHOIO pa3 IPEBOCXOAAT 3THU IOKa3aTeln

JUISl BCEX MPUKACIIUNCKHUX TOCYAApCTB.

3T0 na€T OCHOBaHHUEC TOBOPUTb O
3HAYUTCIIBHO Ooiee BBICOKOH CTCIICHHU
HAIPs’KCHHOCTHU PECYPCHO-3KOJIOTHICCKOTO

NOTEHIMaIa TeppuTopun A3sepOaiikaHa 110
CpPaBHEHHMIO CO BCEMHU JpPYTMMH IpHUKac-
NUICKMMHU rocynapcrTsamu. B nepByto ouepenn
3TO CBSI3aHO C TEM, YTO B psiie PErHOHOB
CO3JIJINCh 30HBI COLMAIBHOIO, 3KOJIOTHYeCc-

KOro, a Tak’XX€ SKOHOMHUYCCKOI'O pUCKa.

Omxodbl — 510 He(QTAHBIE TMIATHA,
ryOuTeNbHbIE A JKU3HU IIOYB M OKEaHOB.
YTeukn HepTM M HEPTENPOIYKTOB B
IPUPOJIHYIO CPeAY UMEIOT MECTO B pe3yJibTaTe
TPAHCIIOPTHPOBKH M HA BCEX ATarax J0ObIUU U
nepepabOTKH, B CBA3M C  TeM, 4YTO
POM3BOJICTBEHHBIN UK He()Te100bIBAIOIETO
IPOU3BOJCTBA JaleK OT 3KojormyHoctH. Ha
OTJIEIbHBIX €r0 3TAINax TepsSETCs 3HAUUTEIbHOE
KOJINYECTBO ChIphsi. EerojnHele MHpPOBBIE
norepu HepTH M €€ NPOM3BOJICTBEHHBIX
COTJIaCHO TojcYeTaM TpeBbimaT 2% OT
exerogHot moOerun HedtH. Ilpuuem pasmep
IPOM3BOJICTBEHHBIX MOTEPh HE(PTH, CBI3AHHBIX
c e€ no0blYell M HAKOIUIEHUEM, JOCTHraeT Ha
cyme 5 MiH.T. B rol. [Ipu nepepabotke HedTH
U Tiepenavye HEPTEMPOAYKIUU TPEATPUITHIM

TCPACTCH, COIJIACHO 3THM OLCHKaM, OKOJIO 8
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MJH. T. B TOJl, U3 KOTOPBIX OKOJIO 3 MIH. T.
3a/Iep’)KUBAETCA Ha Cylle. YYTEHHbIE MOTepU
HEe(DTENPOAYKTOB TMPU HMX  OOJIBIIOM |
pPa3HOOOPa3HOM WCIOJIB30BAHUU COCTABIISIOT
27 maH. T. B roa. W3 sToro konuuecta Ha
cylie ocenaer 9 MIH. T. B TOJI, @ OcTajbHbIe 16
MJIH. T. COCTaBJIFIOIINE MPEUMYILIECTBEHHO
aerkue (Qpakuud HeYTH U ee MPOAYKTOB,
nocreneHHo TuGGyHIUPYIOT B atMocdepy U
CO BpEMEHEM

MNpUBOJAT K  BTOPUYHOMY

3arpsi3HeHnI0  1oyB. KoCBeHHBIE — J1aHHBIC
CBUJICTEIILCTBYIOT O TOM, YTO TOJBKO 1/3
HEPTENPOIYKTOB, BBIOPOIIEHHBIX co
CTOYHBIMH BOJIaMH He(TernepepadaThBAIOIINX
3aBOJIOB, JIOCTUTAIOT MOped U  OKEaHOB.
OcranpHble 2/3 ocemaloT Ha cylle, NpHYeM
(JIOBYIIKAMHU» JUIS HHX CIYXaT TOYBHI,
KOTOpBIE, TPOITyCKasi HEPTEHpOIYKTHl uepe3
CBOIO TOJIy, COPOMPYIOT U TEM CaMbIM
3aepKUBAIOT MHOTHE, W B TOM YHCIE

TOKCHUYHBIC BCIICCTBA n IPOAYKTEI nux
pasnioxeHus. ExeronHo B MMUpOBOIM OKeaH W3-
3a MPOJMBOB IOMagaeT 6 MHUIMOHOB TOHH
Heptu. HaOmrogenuss U3 kKocMoca IOKasalu,
YTO TOHKas Heq)TSIHaSI IJICHKA ITOKPBIBACT HEC

MeHee 1/4 MupoBOTO OKeaHa.

B wmawanme 70-Xx TODOB MPOILIOTO

CTOJICTUA O6H.[CCTBCHHOCTL

MHUPOBYIO
HOTPACIO COOOIIEHHE O TOM, YTO E€KErOJHO B
MupoBoii okean nonagaet 5-10 MiaH. T HEPTH.

B pesynbraTe aBapuii Cy/AOB,

MPOMBIBKH
pe3epByapoB TAaHKEPOB, YTE€YeK HEPTH MpH
700bue ee B IIeNb(OBOI 30HE €XKEroJHO B

BOJIbI OKeaHa moctymnaer 12-15 muH. T HedTH.
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3arpsizneHue  MupoBoro okeaHa He(TbIO U
HedTenpoAykTaMu jgocturia yxe 1% ero

obmeld moBepxHOCTH. ATmocdepa 3emiau

TAaK)K€ SBJISETCS KOCBEHHBIM HMCTOYHUMKOM
IIOCTYIIJIEHUsI ~ YIJIEBOJAOPONOB B MupoBoi
Okxean. OOpa3ymomuecs Ha cylle B pe3yJbTare

nepepa60TKH 1 HCIIOJIB30BaHUA He(bTI/I JICTKHC

dpakuu  yriaeBoJOPOJOB  IMOCTYMAOT B
BO3JYIIHBIA  OacceiiH W,  paccemBascCh,
MOCTEIICHHO PA3HOCATCA Ha 3HAYUTEIbHBIC

pacCTodHusds W BMECTEC C aTMOC(l)epHBIMI/I
OoCaJKaMH TIIOCTyHaroT KaK Ha IOBCPXHOCTb

3€MJIM, TAK U B aKBaTOpUU. B cpenneM Kaxabii

rog u3 arMmocdepel B MupoBoil okeaH
nocrynaer 0,6 MIH. T YINIEBOZOPOIHBIX
3arpsssHeHud. llpm mTmne Kaxnas TOHHA

HedTH 32 10 MUH. TOKPHIBAET TOHKOW IIJICHKON
1800 M2 BOJHON MOBEPXHOCTH NPHU CpeHEit
tomuuHe cios 100 mMxMm. Hedrsnas meHka

OPUBOJIUT K TMOEIM OIUIOJOTBOPEHHOM HKPBI,

HapyliaeT  mpomecchl  (OTOCHMHTE3a |
BBIJICJICHUSI  KHCJIOPOJa,  OCYIIECTBISIEMOTO
(UTOTUIAHKTOHOM, T.C. MIPOUCXOJIUT

HapylIeHWe ra3o- M BJIarooOMeHa Mexay

aTMocdepoii u ruapochepoit.

B xonue 70-x ro0B mpoIUIOro CToNeTus

B Mupe 0b10 nepemenieHo cBbime 3000 MiH. T

HeTH.
Bognas  cpema  sBisieTcsst  BTOPBIM
00BEKTOM  MacCHpPOBAaHHOTO  3arps3HEHUs

CTOYHBIMHU BOJaMH, a TaKXE HOOXIACBBIMU H
TaJlbIMU BOJaMH, HECYIIHMMHU 3HAYUTCIIBHYIO
maccy

BC€IICCTB OpTraHHu4eCKOoro n
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MUHEpaJIbHOTO npoucxoxaeHus. CoaepixxaHue
BPEAHBIX BEIIECTB B BOJAC ONPEACIACTCS HX
KOHIICHTpAIlMel: KOJIMYECTBOM M, HaXOJs-
meMcss B 1 1 Boasl (Mmr/m). MakcumanbHas
KOHIIGHTpAllUsl BPEIHBIX BEHIECTB B BOJIE
takoke HaspiBaercs IIJIK. Ona Moxer OBITH
pa3HOM B 3aBUCUMOCTH OT Ha3HA4YCHUS
BOZIOEMOB: BOJHBIX OOBEKTOB XO3SHCTBEHHO-
MUTHEBOTO ¥ KYJIbTYPHO-OBITOBOTO Ha3HAUCHUS
U BOJHBIX OOBEKTOB, HCIOIB3YEMbIX IS

PBHIOHO-XO3SHCTBEHHBIX LIEJICH.

Bpennsle BemecrBa B OKpyKaroLen
cpeae MOTyT MUIPUpPOBaTh B Ipeleiax, ee
COCTaBJISIOIINX Hanpumep, BCILIECTBO,
NOMaBLIEE B BOJlY, MOKET MEPEMEILAThCA C HE
HE3aBUCHMO OT TOI'0 HaXOOUTCS JIM OHO B
pacTBOpE WM acOpOMPOBAHO HA B3BEIICHHBIX
yacTuax. B armocdepe BemecTBo MOXKET
MEPEHOCUTHCS  aTMOC(PEPHBIMU ~ TECUCHHUSIMHU.
PacnipocTpanenue BelecTB B JKMBOTHOM WU
PaCTEHMHM 3aBUCUT OT MEXaHHM3Ma IIPOLIECCOB
MepeHoca B opranu3Me. Murpanus BEIIECTB B
MOYBE€ HECKOJIbKO OTJIMYAETCsl OT MEpPEeHoca B
YKa3aHHBIX  BBIIIE CUCTEMaX, T.K. OHa
OCYILECTBJISICTCSI B OCHOBHOM B pe3yJIbTaTe

T Qy3un UM MaccorepeHoca.

[Ipn MTOCTYTJIEHUH BEILIECTB B

OKPYXAIOIIYIO Cpely OHH MOTYT pa3pymaTrhcs

(I)OTOXI/IMI/I‘-ICCKI/I, OKHUCJIATHCA, BOCCTaHaB-

JINBATbhCA N TUAPOJIN30BATHCA. HpI/I

IMOCTYIUICHUM BCHICCTB B PACTUTCIBHBIC U
JKUBOTHBIC OpraHu3Mbl OHHM MOI'YT HaKarll-

AUBaThCs B HHUX (OMOAKKyMYJIMpOBAThCS) W
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NepexoauTh IO MNUIeBOM wuenu  (1enu
MUTAHUS). Tax, BpEIHbIE BEIIECTBA,
3arpsi3HSIONINE BO3IYIIHYIO Cpedy, IepeHo-

CATCA B BOJHYIO Cpely, IMPUYEM YACTO C
M3MEHEHUEM CBOETO COCTOSIHUS. XapaKTePHBIM
U pPaCHpOCTPAHEHHBIM  IMPUMEPOM  3TOTO
ABIIIOTCS KUCJIOTHBIE JTOKIU, 0Opa3yromuecs
U3 CEpPHHUCTOIO aHruipuja U OKCUIOB a30Ta,
KOTOpbIE€ 3arpsi3HAIOT BO3AYX B OCHOBHOM

BCJICACTBUEC CropaHursd OpraHNn4YCCKOro TOIjimnBa.

VYBenuuuBawIascs KUCIOTHOCTb IPU-
POIHBIX BOJA M TpyHTa cTajla mpoOsieMoil ams
3HA4YMTENIBHBIX TEPPUTOPUH Iu1aHeThl. Kak yxe
M3BECTHO, KUCJIOTHOCTh CBSI3aHA C MEPEHOCOM
Y OCAXKJICHUEM TMOKCUJIA CEPBbl, OKCUJA a30Ta U
NPOJYKTaMU  HUX  OKHUCJIEHUSA.  YPOBEHb
KOHLICHTpAllUl TPaHCHOPTUPYEMBIX Ta30B HE
TaK BEJIMK, YTOOBI HAHECTH HETIOCPEICTBCHHBIN
ymep0d  OKpyXaromiei — cpeie;  mpodiiemy
CO3JaeT UX HakoIieHue. B xauecTBe nmpumepa
MpUBEIEM HaKOIUJICHHE BpPEIHBIX BHIOPOCOB,
KOTOpbIe KOHKPETHO BIEpPBbIE HAOII0/1aJI0Ch B
o3epax u pekax llIBeruu u He Moryio OBITh
00BSCHEHO BHIOPOCOM JTUOKCHAA CEpPhl TOIBKO
B camoit IlIBenuu. beuio noka3zaHo, 4T0 MHOTO
3TOM  OBLIO

Marcpuaiia, «BUHOBHOI'O» B

IIEPEHECEHO U3  BBICOKO  MHIYCTPHAIU3H-
poBaHHBIX obOnacteid Auriauu u LleHTpanbHOiM

EBpomnsl.

[IprueM 3TOMy MEpeHOCY COJEHCTBO-

BaJlM  BBICOKME MPOMBIIIJICHHBIE  TPYOBI,

IMPUMEHSIEMbIE B 3TUX 00JIaCTSAX BO M30ekKaHue

JJOKAJIbHBIX Hp06J'IeM C 3arpsA3HCHHUCM OKpYy-
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JKaroIeu CpCablL B MMPU3CMHOM CJIOC.

AHanornyHeie BBIBObI ObLIH cIcIaHbl 110

Hopgerumu, OUHIAHANH, ABcTpuun u
[[IBeliapuu, KOTOPBIE OKAa3aJIUCh «IOTJIOTHU-
TEJSIMH» CEPHUCTBIX COCOUHEHHWH OT Oolee
BBICOKO

IMPOMBINIJICHHBIX CTpaH'COCCHeﬁ.

[TonydyeHHble  pe3yNbTaThI-BHIBOABI  ObLIN
MIOATBEPK/IEHbl HCCIEI0BAaHUSAMHU, IPOBEICH-
HBIMU Opranuzauuei 3KOHOMUYECKOI'0
COTPYJIHUYECTBA U pa3BUTUA B TeueHue 1973-

1975 r.

Pasmep ymepba okpyxkatomeit cpene
OIICHUTh TPYIHO, MOTOMY YTO OH 3aBUCUT OT
TUTIA OYB "

KOPEHHBIX HOPOJI.

[IpennonoxuTensHo, 4YTO KPEMHE3EMUCTHIE
MOJICTUJIAIOIINE TPYHTHI, TOHKHUE CIIOM TOYB U
MSITKME BOJABI TEPPUTOPHI, Ha KOTOPBIX
BBINIAJAIOT OCAJIKH, OCOOCHHO paHWMBI. JTO
CBA3aHO C OTHOCHUTEIBHO MaJoOl pacTBO-
PUMOCTBIO

KaMCHHBIX rnopon u

COOTBETCTBEHHO C HEIOCTaTKOM B BOJE
PacTBOPEHHBIX BEIECTB, KOTOPHIE MOTIU OBl
CMSATYUTH B KadecTBe Oydepa U3MEHEHHUE
KHUCJIOTHOCTH. A HabI0JaeMoe CYIIECTBEHHOE
YMEHBIIIEHUE YHCIEHHOCTU PbIO MPUBOAMUT K
YMEHBIIIEHUIO TUIIEBBIX BEIIECTB Ha BCEX

YPOBHSX LIETIH.

[Ipumepom mepexojia BpeAHBIX BEIIECTB,
3arpsi3Hstomnx Kacnmiickoe Mope 1 Bo3ayx 1o
MUIIeBOM 1ienu, sBisiercs Ttakxke ¢top (F):
MOoMaB B PAcTEHUs KOTOpbIE TOETAOTCS
JKHBOTHBIMH, C HX MOJIOKOM H MSICOM, OH

NepeXOoauT B IMUILY YCIIOBCKA. B PE3yJIbTAaTC HC
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TOILKO Y JKUBOTHBIX, HO M Yy 4YeJIOBEKa
HaOromaercst pasmsrdyenne kocredl. Kcratw,
NOJTHOE OTCYTCTBHE B TIMTaHWU 4eEJOBEKa
¢dTopa BBI3BIBAET Kapuec 3y0OB, B CBS3H C YEM
(GTOPUPYIOT BOJOMPOU3BOIHYIO BoAy. Apyrum
NPUMEPOM Tepexojia BPEAHBIX BEIICCTB II0
MUIIEBOW IICTIN SIBIISICTCS JIBIKCHHUE TTOTABIICH
B BOJIY PTYTH, KOTOpas pasjiaraercs Tam
OaKkTepUsiMH, C HUMU TIOMAAeT B IMUIY PhIOaMm,

a ¢ ppIOOi — B TIHIIY YEIOBEKA.

VYXyzauenue NpupoaHoN U OKpYKaroIen
cpedbl, OCOOCHHO BOJHOHM, co3laeT U
pa3BUBAOIIEECS IPUMEHEHHE B  CEIbCKOM
XO3SIMCTBE  XMUMHYECKHX  ynoOpeHHid
AJOXUMHUKATOB. MHOIOYHCIIEHHYIO TpyIILy

AAOXUMHKATOB MPEACTABIIAIOT IIECTULHUBI.

[Tectunuapl (oT nat. youBaro 3apasy) —

9TO AAOXUMHUKATBI, XUMHWYCCKUC IIPCIapPaThI

(MHCEKTHIH I, (YHTUITUABI, TePOUIIUIbI, aKa-
PHUIUIBI, 300IUABI U JpP.), UCHOJIb3YeMbIC IS
3aIIUThI CEIBLCKOXO3SMCTBEHHBIX PACTCHHH OT
BpeauTeneil, 0ojie3HEH M COPHSKOB, a TaKKe
IS YHHUYTOKEHUS

rnapasuToB CCJIb-

CKOXO3AMCTBEHHBIX  JKUBOTHBIX,  BPEIHBIX
IpbI3yHOB U Ap. Ilectunmasl — 310 Takke, n
CpPEICTBa, IPUBJICKAIOIIME W OTIYTUBAIOLIUE
HAaCEKOMBIX, PEryJUpYIOUIUE POCT U pPa3BUTHE
pacTeHMi, IpUMEHSEMBbIE [UId  YIAJICHUsA

JMCTHEB, IBETOB U JP.

Hcnonp3oBaHue MNECTUIUAOB IIPUBOJUT
K OTpULATCIbHOMY BJIMAHHIO HX Ha 3KO-
CUCTCMbI U 3J0POBBLEC 4YCJIOBCKA, MO3TOMY HX
IIPUMCHCHUC HCO6XOI[I/IMO B MHHHUMAJIbHBIX
KOJINYCCTBAxXx M JuUIIb TaM, I'I€ HCBO3MOXKHO
00OHTHCHE OHOJOTHYECKUMH HIU Apyrumu

6C3BpeHHBIMI/I cpeacTBamMu.

JIUTEPATYPA
1. Anues W.I'. Kacniuiickas Heth AzepOaitxana M., U3sectus, 2003, 712 c.
2. bparanckuit O.b., lnuxtep 2.b. MupoBas HedTenepepadoTKa: IKOJIOTHUECKOE U3MEpPEHUE.

M., PAH, Academiya 2002, 261 c.

Aza rbaycanda ta bii ekosistemin va ziyya ti

N.9.Se limova

Aza rbaycanda ekoloji sistemin vo ziyya ti bir sira amills rda n asilidir. Bu amilla rin aradan

qaldirilmast ii¢iin dovlat saviyyasinde bir sira to dbirlo r ha yata kegirilmigdir. Bununla yanasi

Respublikamizda ekoloji ve ziyya tin muasir analizi gosta rmisdir ki, & traf mahitin ¢irkle nma si

bazi mineral ehtiyatlarin diizgiin istifade emal olunmamasi ve baliq ehtiyatlarinin azalmasi

ekosistema ziyan vurmusdur.

Bu isda Respublikanin ekosistemind® yeni monitoringla rin aparilmasi yollart gosta rilmisdir.
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State of natural ecosystems in Azerbaijan

N.A.Salimova

Depend on series of factors. For removal of these factors the series of measures have been

conducted on the state level. On a level with our Republic shown that in result of pollution of

environment, abnormal processing of the some mineral resources and decrease of the fish resources

caused damage to ecosystem.

In this work the new ways conducting of monitoring in our Republic have been shown.

YAK621.377.624.2

HNCITIOJIb30BAHUA MUHEPABJIHBIE ITIOPOIIOK B COCTABE
MOJIMMEPEETOHHBIN KOMIIO3UIIAH

Amupos ®.A., llvixanues K.C.

AzepOarimxanckuii Yauepcrer HedTu u [IpomMeluieHHOCTH

butyM, npuMeHseMbIi ITPU BBINIOJI-HEHUH

OKJIEEYHOW THUIPOU3OJSLMM, TNPE-CTaBIAET
co0Ol OCTaTOK NEepPeroHKd HedTEenpoIyKTOB.
Oto TBEpaAs Ha BUJ, 4Y€pHas OyecTsIIas Macca,
KOTOpasi TMpU  BO3JEHCTBUU  JUIMTEIbHBIX
Harpy3o0K COXpaHseT IUIACTUYHOCTb [aXe B

YCIIOBHSIX HU3KHX TEMIIEpATyp.

C teucHHEM BPEMCHHU IIPU XPaHCHUU U

B OKCILTYaTallTUOHHBIX YCJIOBHAX o1
ﬂeﬁCTBHeM COJIHCYHOT'O CB€Ta MW KHUCIOpOAa

BO3[lyXxa COCTaB U CBOMCTBa OUTYMOB W3-
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KuroueBrble cj10Ba:0uTyM,MUHEPAJIbHBIE

MOpOIIOK, TIOJIHUMEpP, KOMIIO3UIUA,
MEeHeTpanus, MO,Z[I/I(I)I/IKaI_II/ISI,aKTI/IBI/ISaL[I/IH,

ac(haabTOBSIKYIIEE BEIIECTBO.

MCHAIOTCA: B HHUX YBCIUYHUBACTCA OTHOCH-
TCJIIBHOC COJACPKaHUC TBépI[BIX U XPYIIKUX
COCTAaBJLIIOIINX W COOTBETCTBCHHO YMCHb-

mracTcsA KOJIMYECTBO MaCIIHUCTBIX u

CMOJIUCTBIX ~ (pakiuii, B CBA3M C YeM
MOBBIIIAETCS] XPYNKOCTh U TBEPIOCTH (TIpolecce
crapenus). Ilostomy mporecc moaupuxanuu

6I/ITYMa ABJIACTCA BECbMa aKTyaJIbHBIM.

VYiydmmTe cBoiicTBa OUTYMOB BO3MOXK-

HO HYTeM COBMCHICHUA UX C ITOJIUMCPHBIM



EKOENERGETIKA 1/2017

MoaupunupoBan TOPOXKHBIA OUTYM H
MHHEPAIbHBIA TOPOLIOK JUISI W3TOTOBJICHHS

acanbrobeTonHo cmecu. I[lokazano, dTO

ONTUMAIILHOE KOJIUYECTBO J00aBKH MUHEPAIIb-
HOrO ToOpomka B OuTyMm cocraBiser 4-5%.

I/ICCJ'ICI[OBaHa TCXHOJIOTHUA COCIUHECHUA

OTXOJIOB PE3UHBI C HEPTSIHBIMU OUTYMaMHu.
MuHepanbHbIi IOPOIIOK HUIPAeT pOJIb

N00aBKH,  CTPYKTypUpPYIOIIMKA  OUTYyM B

ac(hanbTOBSDKYIIEE BEHIECTBO W obecre-

YHBAIOIICE MOHOJUT 3epHa IIeOHS M IecKa.
MuHepaibHbId TIOPOIIOK TpuAaéT achainb-

TOOETOHY IUIOTHOCTb, IIPOYHOCTh u

TGHHOCTOﬁKOCTB, HO IIpu H30BITOYHOM

COACPIKaHUHN HeaKTI/IBI/IPOBaHHHﬁ MUHCPAJIb-

HbII  IOPOIIOK  MOXET  IPUBECTH K

MTOBBIIIICHHOM XPYIOKOCTH M YXYALICHUIO €TI0

,I[e(bopMaI_[I/IOHHBIX Ka4yCCTB IIpu HU3KHUX

temrepatypax.[1-4]

AKTI/IBI/ISaHI/IH MHHCPAJIBHOI'O IMMOPOIIKa
MOBBIIIACT OAHOPOAHOCTDH aC(i)aHLTO6eTOHHOﬁ

CMECHU U, KakK CJICACTBHUC, CTCIICHb OJHO-

POOAHOCTH €ro J8(0)0]0):10) X0) IMpOCTPAHCTBA.

Haubonee mioTHas ymakoBKa YacTHIl CMeECH
OpyU TNPUMEHEHUM aKTUBHPOBAHHOTO MHHE-
pajbHOTO

IMopoIIKa 06YCJ'IaBJ'II/IBaeT

TCHACHIIUIO K O6pa30BaHI/II-O 3aMKHYTBIX II0D.

Tak, misa acdampToOETOHA C HEAKTH-
BUPOBAHHBIM MHUHEPAJIbHBIM IOpPOLIKOM -17-

20%, 4YTro B  3HAYUTENIBHOHM  CTEICHHU
CKa3bIBACTCS Ha TMOBBIIICHUH TaKUX Ba)KHBIX
CBOMCTB Kak

acdanpToOeTOHa, MOpO30-

CTOMKOCTb M [UIMTENIbHAS BOJOCTOMKOCTH[5].

B kayecTBe MMHEpPAIBHOIO IOPOIIKA
UCIIOJIB30BaHO OCTAaTKH [FO3IEKCKOro KaMeH-

HOTO Kapbepa [6].

C nensto onpeaeneHus 3¢pHEeKTUBHOCTU

cueruieHuss akTuBHOro Outyma (B65) c
IOBEPXHOCTBIO MHUHEPAJIBHOTO IOPOIIKA U
Oouryma mpoBoAwica Ha  J1abOpaTopHOM
cmecurene npu remneparype 120 C B reuenun

20 MHUHYT.

HOJ'Iy‘IeHHBIC JaHHBbIC TIPCACTABJICHBI B

Tabi. 1

Tabmura 1

IToka3aTenu akTHBHOI'O 6I/ITYMa C MMOBCPXHOCTHIO MUHEPAJIBbHBIX MaTCPUAJIOB

CreneHp ClETUICHAS

Marepuainsl Bes no0OaBku C no6askoii 2-3%
MuHreuaypckuii mecok 37 49
['to3aexckuii mopouok 51 60
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B nmanpHeiimem, Ha OCHOBE NOJIYYEHHBIX
MUHEPAJIBHBIX MOPOIIKOB U aKTUBHOTO OMTyMa
(B75) Opima wmsrotoiieHa achambTOOCTOHHAS

cMmech coctaBa: (macc. Y. -46); MuHepanbHbIN

nopomok -26; Outym -10; BbICOKOMOJIE-
KyJIsipHasi HeTsHAs KUCIOTa -2.

B psge »KCepuMEHTOB  aKTUBHBIN
MOPOILIOK HIMHHON PE3UHBI cHauaja

nepeMemuBaiii ¢ MUHCPAJIbHBIMA KOMIIOHCH-

TaMu  acanbTOOETOHA HAa  CTaHJAPTHOM

CMCCHUTCIIBHOM 060py,HOBaHI/II/I, 3aTCM

3ajIMBajin CMCECh Tropsa4num 6I/ITYMOM n

JOITIOJITHUTCIIBHO nepeMeurBain BCETO B

teueHuu 50-100 cexyH.

Hecmotpss Ha cToiib KOpPOTKOE Bpems

CMCUICHUA, npu 5TOM IMPOUCXOOUT

3¢ dexTuBHOE 00pa30oBaHUE MPOYHBIX CBsI3EH
MEXJIy 4YacTHIIaMH PE3UHOBOTO TOPOIIKA,
MOJIEKYJIaMH

6I/ITYMa n MHHCPAJIbHBIMUA

KOMIIOHEHTaMM  cMechu. B pe3ynbTare,

CYIIECTBEHHO YMEHBIIIACTCS TEMIEPaTypHbII
ko3 purueHT npoyHocTu achaabToOeTOHA, HE
YBEIUYNBACTCS

TeMIeparypa pa3MAr4eHus

JAOPOKHOI'O ITOKPBITUA.

Hanpumep, BBeaenue 2 Bec.% aKTHUB-
HOT'O PE3MHOBOrO IOPOIIKAa B 00JaJaroIuii
XOpOIIMMHU CBOWMCTBaMHU acdaiabT Mapku A
IPUBOJUT K YBEJIWYEHHUIO €ro TEeMIepaTyphl
pa3MsATryeHus B JiBa pas3a, IPH 3TOM BO3PACTAIOT
MOPO30CTOMKOCTh UM YIPYrocTh acganbro-

OeToHa.

Kax mokazanu mnpoBenénneie J1abo-
paTopHBIC HCCIICAOBaHUS, TaKas TEXHOJIOTHS
BBC/ICHUSI aKTUBHOTO PE3MHOBOTO IMOPOIIKA HE
COITPOBOKIAETCS IECTPYKIMEH MaKpOMOJIEKYII,
9r0  o0ecre4ynBaeT  BIOJHE  YIIOBIIETBO-
pHUTEIbHBIC 3JACTUYECKUE CBOWMCTBA JIOPOXK-
HOTO  TIOKpBITUS.  BBeleHue  aKkTUBHOTO
IIOpPOIIKA IIPUBOJUT K PE3KOMY YMEHBIIECHUIO

3TUX CBOWCTB

OcHOBHBIC TOKA3aTEIN MUHCPAJIBHOI'O MMOPOIIKa

HopMsl o Buam nopouika
HaumenoBanue nokazareneu AKTUBUPOBAHHBIN HeaxTuBupoBaHHbIN LemenTHas
ITIbLJIb

ConepxaHue TITMHUCTBIX TPUMECEN
(momyTopHBIX okuCIIOB Al2O3+Fe;03, B
cocTaBe U3MeIbUYEHHOM Moposl, % 1O 6.7 17 17
Macce
Conepxxanne yactui, % TO Macce
menpue 0,09 Mm

75 40 60
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[Topucrocts, % no 00bEMY 30 40 45
HaOyxanme cmecm  MUHEpPaIbHOTO
MopoIkKa ¢ 6GuTymom, % mo o0bEMy
2,0 3,0 3,5
[Tokazarens Gutymoémkoctu, r Ha 100 60 70 100
cm®
Brnaxnocts, % 1mo macce 0,5 1,0 1,2
BomocTolikocTh 00pa3IioB M3 CMecH
o 0,95 0,9 0,8
MopoIIKa ¢ ouTymMmom, %
Texnuueckne NPedMYINECTBA TEXHOJIOTHH: peInTh  OAHOBPEMCHHO — JIBC  BaXHBIX
IPOUICHHE  CPOKa  CIYXKOBI  JOPOMKHBIX npodeMb:
NMOKPBITHH,  TMAPOM3ONALMH  COOPYKEHHIA; npo0JIeMy MOBBIIICHUS Ka4eCTBA U MPOJICHUS

CHI)KEHHE 3aTpaT Ha PEMOHT U IKCIUTyaTallUio
JIOPOKHBIX MOKPBITHI; COKpallleHue Mpoao-
KHUTEIBHOCTH Ipolecca Moaudukanuu 6uryma

o  CpaBHCHHIO (&) CTapbIMH  MCTOJaMHU

COBMEILEHUsI OUTYMa C PE3UHOBOM KPOILKOM.

OdeHp Xxopowme pe3ynbTaTbl JaéT

npuMmeHeHne MartepuainoB PBK B kauecTtBe

BSOKYLIErO [ JIMTBIX  acQalbTOB  IpHU

CTPOUTENBCTBE M PEMOHTE aBTOMOOMIBHBIX

JIOpOT ¥ TPOTYapoB.

IIpouecc  cmemenus  Outyma ¢

PE3NHOBBIM IMOPOIIKOM COIIPOBOKAACTCA

U3MEHEHHEM OCHOBHBIX CBOMCTB GI/ITyMaI

MMPOUCXOAUT  YBCIIUUCHUC TeHHOCTOﬁKOCTI/I,

MTOHMKEHUE TEMITepaTypbl XPYIKOCTH,

yBETUYCHHUE T1ePOPMUPYEMOCTH.

[[InpoxomaciTabHOE BHEJIPEHUE

MO,Z[I/I(I)I/II_[I/IpOBaHHBIX 6I/ITYMOB IMO3BOJIACT
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CPOKOB CIYXObl JOPOXKHBIX ac(hambTOOETOH-
HBIX TIOKPBITHI, COKpAIICHUS 3aTpaT Ha WX
PEMOHT, cOepex’eHHEe PECypCoB, PaCXOLyeMbIX

Ha PEMOHTHBIE PabOTHI;

-OKOJIOTHYECKYl0  mpobieMy  MacimTaOHOI
YTUIU3alUA  U3HOIICHHBIX aBTOMOOMIIBHBIX
IIWH 1 oTX0J0B PTU.

OueBHUIHO, qTo JTaBHSSA naes

COBMECTHOTO U B3aUMHOTO pEUIEHHS] 3THUX
npo6ieM, crocoOHa BOIUIOTUTHCS B MPAKTHKY
TOJIBKO B CIIy4ae JOCTH)KEHUS JEHCTBUTEIBHO
HEOPJIMHAPHBIX M SKOHOMHUYECKH 3(P(PEeKTHB-
HBIX PE3y/IbTAaTOB B JIEJI€ yIYUIIeHHUs] KauecTBa
U JIOJITOBEYHOCTH ac(albTOOETOHHBIX JOPOXK-
HBIX NTOKPBITUI NIPH COEIUHEHUH UX C PE3UHOMN
13 WUH. TOJBKO B 3TOM CITy4ae IIOCCE MOMKET
CTaTb MECTOM, TIJlé pe3uMHa BCTpPEYaeTcsi C
PE3MHOM, MpOSIBIIAS CBOM JIy4LIME KauecTBa U
MIPUHOCS JOMOJIHUTENBHYIO MOJIB3Y.
MonudunmpoBan AOPOKHBIA OUTYM U

MI/IHepaHBHLIﬁ IMOPOIIOK i1 H3TOTOBJICHUA
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acanpToOeToHHON cMmecu. [lokazaHo, 4YTO
ONTUMAIILHOE KOJIUYECTBO J00ABKH MUHEPAIIb-
HOTO TIOpoIiKa B OWTyM coctaBiser 4-5%.
HccnenoBana TEXHOJIOTHs COCIMHECHHUS
OTXOJIOB PE3UHBI C HEPTSIHHIMU OUTYMaMH.
MuHepalbHBIi TTOPOLIOK HIPAET POIh
N00aBKHU,  CTPYKTYpUPYIOIIMH  OUTYyM B
acanbpTOBSKyIlEe  BEIIECTBO U obecrie-
YUBAIOIIEE MOHOJIUT 3€pHA IMIEOHS M TEcKa.

MunepanbHbli TOPOIIOK HpuUIaéT acdaib-

TOOETOHY

TeHHOCTOﬁKOCTB,

IUIOTHOCTD,

HO

MPOYHOCTh u

IIpu H30BITOYHOM

COACPIKaHUUN HeaKTI/IBI/IPOBaHHHﬁ MHHEPAJIb-

HBIA

HOPOLIOK

MOXET

IIPUBECTH K

MOBBIIIICHHON XPYIOKOCTH W YXYAUICHUIO €To

nedopMaImOHHbBIX

TEMIEpATypax.

Ka4yCCTB

Ipu HHU3KHUX

B xauectBe MHUHEPAJIBHOI'0 IOPOIIKa

HCIIOJIb30BAHO OCTAaTKU I'FO34EKCKOro KaMEH-

HOT'O Kapbepa.

Tabnuna 2
Pesynbratel ucnbiTanuii achanbToOETOHHON cMecH
AcdanprobeToH
AKTUBHUPOBAHHBI
HaumenoBanue nokasarens u C6X I: Tﬂyl_i:m . MHHeII;am,HHﬁ OCT 912827
MOPOIIOK
CpenHsis IJI0THOCTb, r/em® 2,25 2,36 -
OcTaTo4Hast MIOPUCTOCTh, %o 2,6 1,98 2.5-5.0
Bononaceimenue, % mo oobemy 2,0 1,4 1,5-4,0
[Ipenen mpoyHoctu npu cxaruu, Mlla, mpy
TeMIeparype:
20°C 3,0 3,8 2.0
50°C 1,0 1,9 0.9
0°C 6,0 7,6 12
KonduiimeHT Bo10CTORKOCTH 0.86 0,98 0,75
AKTHBH3allMsl MHHEPAJIBHOIO IMOPOLIKA CMECM WU, Kak  CIEICTBUE,  CTEIECHb

MOBBINIAET OJHOPOTHOCTH ac(hambTOOETOHHOMN
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Haunbonee mioTHas ymakoBKa YacTHIl CMECH

Ipu IIPUMCHCHUHA AKTHBUPOBAHHOI'O

MUHEPAJBPHOTO  MOpOlIKa  00ycllaBIuBaeT
TEHJCHLIMIO K 00pa30BaHUIO 3aMKHYTBIX IIOp.
Tak, ans achanbTobeTOHa C HEAKTHBHPOBAH-
HBIM MHHEpaIbHBIM HopowmkoM -17-20%, 4ro
B 3HAUMUTEIbHOW CTENEHU CKa3bIBaeTCsl Ha
TOBBIIEHUHT CBOWCTB

TaKuX BaXHbIX

acanpTOo0ETOHa, KaK MOPO30CTOWKOCTh U

JUINTENbHAsA BOJOCTOMKOCTE .

OnTuManbHOE KOJWYECTBO J00aBKH B
outym cocraBiusier 4-5%. B asToM ciyuae
MOHIDKEHUE TIIYOWHBI TPOHUKAHUS WIJIBI HE
npesbimaer s outyma mapku bBHJ[ 60/90 —
19%, a nnsa 6uryma mapku BHJI 90/130 — 28%.
PactspkuMocTh TpH 3TOM  MTOHMIKAETCS
cootBeTcTBeHHO OT 98 no 170,1 mm u ot 100
o 260 mMMm. OmgHako, 3aHMKEHHBIE 3HAYEHHS
PaCTSDKUMOCTH ~ MOYKHO

cyuTaTrhb BIIOJIHE

npuemsieMbiMu. B psage  pabor  {13-

18 } IIOKa3aHO, 4YTO BBICOKHC 3HA4YCHHA OTOI'O
ImoKa3areis YKa3bIBarOT JINIITb Ha
OOIHOPOJHOCTH BSXYWICTO, HO MOI'YT CTaTb
CHHMIXXCHHUA

MIPUYUHON CABUTOYCTOMYUBOCTH

NOKPBITUS. B  HOpPMAaTMBHBIX JTOKyMEHTax
MHOTUX CTpaH, BEPOATHO IO 3TOM MpPHYHUHE,
MoKa3aTelb pacTSLHKUMOCTH HE  perylaMeH-
TUPYETCSl CTAaHAAPTHBIA METOJ ONpEAEICHUs
pacTSHKMMOCTH  HE OTpakaeT (PaKTHUECKUX
yclIoBUM  paboThl OUTYMOB B  JIOPOXKHOU
KOHCTPYKUUHU. [IpoN0oKUTENbHOCTh €IUHUY-
HOTO BO3JIECHCTBUS JUHAMMUYECKON HArpy3Ku
Opy MPOXOJE aBTOMOOUJISI COCTaBISIET OKOJIO

0,1-1,5 ™M, a ckopocTh JedOpPMHPOBAHUS

82

COOTBETCTBYET 3HaueHusAM mpumepHo 600-
1000cm/MuH. OTHOCUTENIBHBIC TEMITEpaTypHBIE
nedopmaruu B achaabToOOCTOHHOM MOKPBITHH

taxxe He npesbimaet 0,001,

Amnanus MOJIYYCHHBIX HaMH JOaHHBIX
IIoKa3zajl, 4YTO IIO KOMIUICKCY HanOOJIbIINMHU
INOTCHI N AJIbHBIMHU

BO3MOXXHOCTAMU JJIA

yIAyULIEHUS] CBOMCTB OMTYMHBIX BSDKYIIHUX

oOmajaer  KpomKa U3  PEe3WH  OOIIero
Ha3HA4YEHUs, B TOM YHCJIe IIUHHAS.
IIppy >TOM MOJHOCTBIO CHHUMAETCS

npo0ieMa ¢ CbIpbEM, IIOCKOJIBKY IIPOU3BOJACTBO
KayyyKoB U OCHOBHOM

MOHOITIOJIN3UPOBAHO, B TO

MOJMMEPOB B
BpeMsi  Kak
MPOM3BOJICTBO PE3MHOBOW KPOIIKA HE HMEET
STUX OTpaHUYEHUH, HMeEroIIeecss 00opyao-
BaHHE [0 TPOM3BOJCTBY PE3MHOBOW KPOIIKU
JIETKO MOKET OBITh pa3BepHYTO MPHU HATHYUU

Ha HEC 3aMCTHOI'0 CIIpOcCa.

PC3I/IHa, SABJIAACH 9JIaCTOMCPHBIM

MarepuajioMm C YHHUKAJIBHBIM KOMIIJICKCOM

CBOWCTB,  HpeACTaBIsieT  coboil  0cobo

MHOTOTOHHAa)KHBIHN XUMHUYECKON

IPOAYKT
TE€XHOJOTHH, OJWH M3 KOHEUHBIX MPOAYKTOB
LIEMIOYKH NepepaboTKU HEPTH U Ta3a, KOTOPBIN
IIMPOKO HCIIOJIB3YETCS B PA3NIMUYHBIX OTPaCAX
XKHU3HU. MacmTaObl POU3BOICTBA PE3UHOBBIX
U3JI€JU  Ype3BbIYAiHO BEIMKH M TaKXke
BEJIMKU MacIiTadbl 00pa3yroIIUXCsl pe3UHOBBIX
orxon10B. CokpallleHus: TPOU3BOJCTBA PE3UHBI
B OmmwkaiieM OynymeMmM He THpPeABHIUTCS.
OTXOJIbI SIBIIIOTCS

ITosToMmy pe3UHbI

MPAKTUYCCKH HCUCUECPIIACMbIM HCTOYHHKOM
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KauCCTBCHHOI'0 3JIaCTOMCPHOTO  CBIpbA  JJIA

YIIYUYILIEHHS] CBOKMCTB BSKYLIUX.

.B 10po:xHOM cTpoUTENbCTBE AKTUBHBIIM

IOPOIIOK  AMCKPETHO  JEBYJKAHW30BAHHON
IIMHHOM DPE3UHBI MMEET BIIOJIHE OYEBHJIHBIC
[IPpEUMyIEeCTBA IE€pe] JAPYTMMHM UIMHHBIMHU

HOPOILKAMH.

Hanpumep, BBeienue 2 Bec.% aKTUBHOTO

pPE3MHOBOrO  MOpPOIIKa B 00JajarouIui
XOpOUIMMHU CBOWCTBAMM BEHI'€pPCKHUI acganbT
mapku AB-12/F-G npuBOIUT K YBEITHUYCHHIO
€ro TeMmIlepaTypbl pa3MsrueHus B JBa pasa,
OpU 3TOM BO3pACTalOT MOPO30CTOMKOCTh U

yInpyrocts achaabTodbeToHa.

Cpok  cayxkObl  ac¢aabTOOETOHHBIX
HOKPBITHH, TPUTOTOBJICHHBIX C MPUMEHEHHEM
B KayecTBE BSIKYIIEro OWTYMOB, Moaudu-
[IUPOBAHHBIX MO HOBOM TEXHOJOTMH B 3 pasza
BBIIIIE, YEM CPOK CIYKObl MOKpPBITUH C
UCIOJIb30BaHUEM HEMOAU(DUIIMPOBAHHBIX OU-
TYMOB TIPH Te€X K€ YCIOBHUSX DKCIUTyaTallHH.
[TokpeITusi TO3BOJSAIOT B 2 paza CHUBUTh
YpOBEHb IllyMa M BHUOpalMM, YMEHBUIUTH
BO3MOXXHOCTh 0Opa30BaHUs JIEASHON KOPKH,

IOBBICUTE CHECIIJIICHHUE, COKPATUTH TOpMOSHOfI

achanbTOOCTOHHOW CMECH TMOTY4YeHa MOPUCTas
CTPYKTypa, KOTOpas B XOpOLIO MOJ00paHHOM
cocTaBe CMecH HaxoauTcs B mpenenax 4-5 %

OT MacCChl CMECH.

OmpenenieHo ONTHMAIBHOE COJACPIKaHUE
Ooutyma, TpH KOTOpPOM Yy achambTOOECTOHHOM

CMCCH BBIABJICHBI HAMJTYYIIHEC [TOKA3aTCIIN.

AHaHI/IS HOJIy‘-IeHHBIX JaHHBIX IIOKa3ali,
YTO 10 KOMIUIEKCY MapaMeTpOB HAuOOJIbIIIMMU
[TOTEHIIHAIbHBIMU BO3MOYKHOCTSIMH JUIST
YJIY4IIEHUS] CBOMCTB MUHEPAIBHBIX ITOPOLIKOB
oOnagaer

KpOILIKa  BBICOKOMOJEKYJISPHOM

HedTstHOM KucnoTel (BMHK).

Jliist

IIOPOIIKOB CJICAYCT IMPUMCHATL B AKTHUBHU-

AdKTHUBHU3alluH1 MHUHCPAJIbHBIX

PYIOIIYIO  CMECh,
IIAB B

COAEPKALIYI0 aHUOHHBIE
CMECH C BA3KUMU HEPTIHBIMU
ourymamu. CootHomenue [IAB u Outyma B
aKTUBUPYIOIEH CMeCH 10 Macce JI0JIKHO ObITh

0,2:1

IIpoBencHubIC paboThI IoKa3ainu

3HAUUTENIbHOE TIPEUMYIIECTBO acdanbTode-
TOHOB Ha KOMIIO3UIIMOHHOM 6I/ITYMHOp€31/I-
HOBOM BSDKYIIEM TIPU YCTPOMCTBE BEPXHHUX

CIIOEB TOKPHITMA B CpaBHEHHMM C TPaau-

MyTh.
IUOHHBIMU TOPSYUMHU  ac(harbTOOCTOHHBIMU
[IytémM wu3MeHeHus TpaHyJOMeTpHYe- CMECSIMU.
CKOTO cocTaBa MHHEPaTbHON 4acTU
JIUTEPATYPA
1. [erxanues K.C.Komno3uiwmsi Ha ocHOBE OWTyMa U pPe3MHOBOM MbUTH. Pe3nHOBast MpOMBIIILICH

HOCTb. MockBa, 2005, ¢. 131-142.
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2. IlocoObume 1O CTpPOUTENBCTBY ac(ambTOOCTOHHBIX IMOKPBHITUA W  OCHOBAaHMHA  aBTO-
MOOWJIBHBIX AOPOT U a’poapoMoB. Mocksa. Corozop HUU, 1991, c. 182.
3. Pe3anHOOUTYMHBIN KOMIO3UIIMOHHBIN MaTepuai. TexHHuecKue yCaoBusl.

TY 5718-004-0520977 B-01.

4. uxamues K.C. Ilytu ucmonp30BaHUsS U3HOMIEHHBIX MHUH B A3epOaiimkanckoiCCP. O63opHas
uHpopmanus, cep.” Tpancnopr”, baky, ASHUMHTU, 1982,c14.

5. .HccnenoBanus BIUSHUS PE3MHOBOM KPOILIKK Ha (U3UKO-MEXaHHUYECKHUE MOKa3aTeln HEe(TSIHBIX
outymoB. BectHuk TamOoBckoro I'ocymapcTBeHHOro TexHHYeckoro yHuBepcutera./ 2005 T.

T.11. Ne 4, c. 923-930.

POLIMERBETON KOMPOZIiSiYASININ TORKIBINDD MiNERAL
DOLDURUCULARDAN iSTiFADD OLUNMASI

9mirov F.9.,S51xa liyev K.S.

Neft yol bitumlarinin fiziki-mexaniki xassa lo rini yukse Itma k ma gsa diyle kompozisiyanin
ta rkibina polimer tullantilari ile yanasi mineral dolduruc da o lave olunmusdud.Na tice da

polimerasfaltbeton kompozisiyasinin @ sas goste ricila ri 2 de fo artmisdir.

USE OF MINERA'LNYE POWDER IN THE COMPOSITION
POLIMERBETONNYJ COMPOSITION
Amirov Said Florian Shikhaliyev, K.s.

Key words: bitumen, mineral powder, polymer, composition, penetration, modification,
activation, asfal'tovjazhushhee dechlorinati. The key part, allowing to join separate parts of the marked
complex problem and to solve tasks in view, there should be a technology of connection of waste of
rubber with the oil bitumen, considering all complexity. Being based on the principles resulted above,
we develop technology of reception of rubber-bitumen compositions by updating of bitumen by rubber
waste in the form of crumbs and properties of the received compositions are investigatedurenbHoit

00pabOTKH U MOATPYHTOBK
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VIIK 542.952.6

CHUHTE3 BbICIHINX METAKPUJIATOB B IPUCYTCTBUU HOHHO- KUJAKOCTHOTI'O
KATAJIM3ATOPA U UX NIOJIMMEPU3AIIUA

MawmenxanoBa C.A., MamenoBa H.A., AnneBa I'.A.

Azep0aitkanckuii ['ocynapctsennslii Y HuBepcurer Hedtu u mpomeinuienHocTy, r. baky

Hp CJACTaBJICHHAsA CTaTbs IIOCBAIICHA

HN3YUYCHUTIO CHHTEC3a MCTAaKpHJIaTOB us3
MCTaKpHHOBOﬁ KHUCJIOTbI H aJ'II/I(i)aTI/ILICCKI/IX
CIIMPTOB HOPMAJIBHOT'O CTPOCHUSA U BBISICHCHUTIO

BO3MOXHOCTH HNPUMCHCHHUA HX IIOJIMMCPOB B

IPOU3BOJCTBE  MPHUCATOK K  HEPTSIHBIM
CMa304HbIM MaciaMm.
W3  nurepaTypbl ~ M3BECTHO,  4TO

HOJMMEPBl  BBICHIMX 3(UPOB METAKPHIOBOU
KHUCTIOTHI (BBICHIMX METaKpHJIATOB) ILIUPOKO

U3BECTHBI KaK 3((EeKTUBHBIE 3arpylarouiue u

82

KiroueBnle ciioBa: HOHHO-KHIKOCTHOM
KaTajJm3aTop, METaKpuiar, NEpEeKuc

OeH30mIIa, 3arpynIaloIie U JepeccopHbIe

TPUCAIKU
JEMPECCOPHBbIE  TPUCAAKU K  HEDTAHBIM
CMa304HBIM Maciiam [1-4].

[Mpssmast  sTepeduranust  KapOOHOBBIX

KUCIIOT aNn(paTHIeCKUMH CHUPTAMHU SIBISETCS
KJIACCUYECKHM METOJIOM IOJyYEHHUS CIOKHBIX
3pHUPOB W XOpOIIO H3yYeHa €m0 B KOHIIE
npomnuioro Beka M. A.MenmyTkunbsM [5].

Ota peakuusi sSBISIETCS 0OpaTUMOM, YTO
HE TO3BOJISICT TOJYYUTH BBICOKMX BBIXOJIOB
3(pHUPOB MPHU CTEXUOMETPHUUYECKUX COOTHOIIIE-

HHUAX PCarcHTOB. ,21.]'[5[ YBCIUUYCHUA BbBIXOOa
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3(pUPOB CHHTE3 OCYIIECTBISETCS B Cpefe
OpPraHMYECKUX PpPacTBOPUTENEH, OTBOASIIMX
BOJly M3 30HBI peakluy B BUJE a3€0TpoIoB. B

KAaueCTBE TAaKMX pPAaCTBOPUTEICH IPUMEHSIN

TOJIYyOJ, a B KauecTBe KaraauzaTopa
UCIOJIB30BAIM  MOHHO-)KUJIKOCTHOW  KaTaJlu-
3atop-N-mMeTrmmupporuIoHTHApO-cyIbdaT [6]

10 HWJKE CIIEIYIOLIEH CXEME:

CH,=C-COOH +ROg———=> CH2;=C-COOR + H20

|
CHs

rae: R-cnuproBoii pagukan C7-Ciz, C12-Cie

OnrtuManbHbIe YCIOBUS 3TepUDUKAIIIU

MeTaKpHHOBOﬁ KHCJIOTBI CMECAMU CIIMPTOB Cr-

C u  Ci-Ca:
JUTUTETBHOCTh  OIbITA

MOJIBHOM

COOTHOIICHHUH

Temmeparypa

2,5-3 4aca,

110°C,

pu

METaKpUIIOBOMI

KHUCIIOTHI K cnupty 1:1,2 xonudecTtBo ToOJyosa

— 100ma,

KaTajaM3aropa -

KOJINYCCTBO HOHHO-KHMAKOCTHOI'O

3%,

WHTUOUTOpa

CHs
nonumepu3aimu  (ruapaxuHon) —  0,1%.
OxkaHuaHue  peakLUuu  ONpeAessuIoch 110

BbIIeMBIIClica Bozae. [locrme peakunoHHYIO

Maccy HeuTpanuzoBaiid  1%-HbBIM  BOJHBIM

pacTBOPOM JUATUIAMUHOM, MPOMBIBAIM BOJOU
duzuko-

1o HEUTpaTbHOU peaKIuu.

XUMHNYCCKHUC CBOMCTBA MMOJIYYCHHBIBX

METaKpUJIATOB MPHUBEICHBI B Ta0uIe 1.

Tabmuna 1.

DU3NKO-XHUMHUYECKHE CBOMCTBA MCTAaKpHUJIAaTOB HA OCHOBE Ha OCHOBC MeTaKpI/IJIOBOﬁ KHUCJIOTBI U

cmeceit ciuptoB C7-Crz2, C12-Cie

Kucnornoe IPuproe
Haumenosanue IO YUCIIO0
HCXOJHOTO CIUpPTa admpa- HEUTpaJIb- Brixon d2° 720
onr P . HOTO 3hup 3¢pupoB 4 d
pria, MrKOH/rp.a
MrKOH/rp.
®p. ciupToB
C7-Cr2 8 223 92,0 0,892 1,4423
®p. ciupToB
C12-Cas 6 180 90,0 0,872 1,4505
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I'maBHBIM noTpeduTeneM BBICIINX
METaKpUJIIaTOB  SBJISICTCA  IPOMBILIIEHHOCTD
MOJIMMEPHBIX MIPUCAOK. OcHoBHOE

Ha3HAUYCHHUE TMOJTUMETAKPUIATHBIX MPUCATOK —
3arylieHue CMa304YHBIX Macesl, MOBBIIICHUE UX
MHJCKCA BSA3KOCTU U CHU)KEHHE TEMIIEPaTypbl
3acTeiBaHMs. B cooTBeTcTBUM € 3TUM
BBIITYCKAETCA 2 THUMNA MOJUMETaKpUIATHBIX
NpPUCAZOK— BS3KOCTHBIE (3arymarouiue) u
BSA3KOCTHO - JICIIPECCOPHBIE.

[Tonmumepu3anusi MOMYyYEHHBIX BBICIINUX
METaKpUJIaTOB  MPOBOAMIACH  CIEAYIOIINM
00pa3oM: B peakTop 3arpykaid pacTBOPUTEIh
u MoHoMmep. Cmech mpuU MepeMelInBaHUU
HarpeBanach Ji0 80°C wu k meil mobGaBsUICS
WHULMATOP TMoJuMepu3anuu. Temmeparypa
nonumepu3ammu  110°C, mamurensHOCTH — 6
yacoB. B KkauecTBe UWHHUIIMATOpPA HCIIOJb-
30Bajach nepekuch Oenzomna. [lonumepusanus
MpOBOJIMIIACE B Cpele pacTBOpUTENed —
TOJIyOJIJa M Ba3eJIMHOBOTO Macia, KOTOpbIe
MpeaHa3HavYaroTCs

HJIA TOPMOKCHUSA

OypHOIIPOTEKAIOIIEH MO LEMTHOMY MEXaHU3MY

peakuuMu TIOoJMMEpH3aluu, a Takke JJid
Jy4llero oTBoja Tema peakuuu. llpum
NOpOBEIEHUHN TOJIUMEepHU3aluu  0e3 pacTBO-

puTtens o0pa3yroTcsl HEpaCTBOPUMBIE B Maciax
BBICOKOMOJIEKYJISIPHBIE TOJTUMETAKPUIIATHI.
Ecnn B

KaueCTBE  PaCTBOPHUTEIS

HCIIOJIB30BAJICA TOJYOJ, TO BBIXOJ IIOJHUMEpa

OIICHUBAJICS  CIEAYIOIUM  00pazoMm: B
MOJTyYEHHBIH MOJIMMEPH3aT I00aBISIN
HEOONBIIOE  KOJIMYECTBO  aHWIMHA IS

paspylieHusl nepekucu OeH30J1a U 3arpyxaiu

82

ero B koi0Oy Bropua ans orrona tosmyona u

HEIPOpearupoBaBIIETO OcHoBHas

a¢upa.
4acTh TOJYOJIa OTIOHSJIACh IpU aTMOC(hEepHOM
JNABJIEHWU, a OCTaTOK €ero W  Hempo-
pearupoBaBmuii 3pUp — B BaKyymMe NpH
OCTaTOYHOM JABJICHUH 5 MM.PT.CT. MEPErOHKa
IPOBOAMIIACH B TOKE a30Ta 10 MAaKCHUMaJlbHOM
Temmnepatypsl B sxuaxoctu 170-180°C.

ITo Becy ocraBmierocst B Kojabe moiammepa
CyIWIM O €ro BbIXoJe. MONeKyaspHbI Bec
HOJIUMEpa OMPEICNSIN BHUCKO3UMETPUUECKUM
meToqoM. [Ipu mpoBeeHnH MOJIMMEpPHU3aIul B
pacTBOpe  Ba3eIMHOBOTO  Macjia  BbBIXOJa
MOJIMMEPOB HAXOMIIUCh METOJIOM JUAIIN3A.

[Tonumepuszanus >QupoB Ha OCHOBE
MAK u TeXHHYECKOW CMECH CHUHTETUYECKHX
cnuptoB C12-C16 mpoBoAMIIaCH B PacTBOpE
tonyona /133,134/. PactBoputens Opanu B
koiuuectBe 150-250%

OT BC€Ca MOHOMCEpa,

I/IHI/IIII/IaTOp HOJ'II/IMepI/I3aIII/II/I HCpCKI/ICI)
oemsomna — 0,3-0,5%. Tlomumepusanuu ObUTH
HOJIBEPTHYTHl  00pa3ibl HEMEPETHAHHOTO U
NIEpErHaHHOTO B BakyyMme (GupoB. Pe3ynbraThl

OTIBITOB IPE/ICTaBIECHBI B TabIuIe 3.
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Tabauua 3.

Pe3ynpTaThl moauMepu3auy METaKpriIaToB, moydeHHbIx 13 MAK u ciuproB 1=95-100°C, 1=6 uac.

HaumenoBanue »¢upa KonuuectBo, %Bec Boixon BsizkocTh Monekyin-
PactBo- | Ilepekucu I[IMA, KOHIIEHTP. SPHBINA BEC
puTens OcH30mMIa Yonec IIMA B IIMA

Macle, CCT.
Henepernanusiii 3gpup Ha 75 0,2 80,0 - 21500
ocHoBe MAK (R-C7-Cy2) 120 0,3 78,0 - 12400
Ddupnoe uuncino-220 120 0,2 70,0 - 8000
250 0,1 70,0 4000
Henepernannsiii 3¢up Ha
ocaoBe MAK (R-C12-Cis) -
D¢dupHoe unciio-180 -
200 0,4 91,5 - 12000

B 3akioueHnr MOKHO cIenaTh, CIEayI0-
€ BBIBOJBI:

1. beula mpoBeneHa peakuus >TepUdpH-
Kalusi aKpWIOBOW KHUCIIOTHI U amu(aTHUYECKHX
CIHMPTOB B MPUCYTCTBUHU HOHHO-KUIKOCTHOTO
KaTajau3aropa N-MeTUAUppOIHIOHTUIPO-
cynbdara.

2. YCTaHOBIIEHO, YTO 3(pHUPHl Ha OCHOBE
KUCJIOTBl U

MeTaKpHHOBOﬁ TCEXHUYCCKUX

cmeceit Beicimx cnuptoB C7-Ci2 , C12-Cis

MOJINMEPU30BAIUCH B TOJIYOJIE B CIEIYIOIIMX
: 110°C

YCIOBUSIX: TEMIepaTypa , JJIUTEJIbHOCTD

6 uacoB, kosmuectBo Tosyona 150-250% ot

Beca 3(upa, KOJIUYECTBO MEPEKUCH OEH30mIIa

0,3-0,7% macc.
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1.®aszunos C. ®@., Cynronos I'. H., Ataynnaes III. H., ®apmonos X. ®@., Masnonos b. A., Cagynnaes

III. A. MccnenoBanue OENpPeCcCOPHBIX MPHUCAAOK K IU3EIbHBIM TOIJIMBAM, MOJYYEHHBIX HA OCHOBE

reTepOLMKIMYECKUX 2PHUPOB MOIUMETAKPUIIOBBIX KUCIOT // Mononoii yuenbrit. — 2013. — No5. — C.

192-195.

2.5lpueB O. M. CunTe3, CBOWCTBA MOJMMEPOB M COMOJIMMEPOB Ha OCHOBE AKPUIOBBIX MOHOMEpOB,

COJIepXKaIINX reTePOUKINIECKue Tpynmbl.//ABToped. aucce...1okT.xuM.HayK. Tamkent, 1991.-50c. 3.
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3.C.®, MasnonoB b.A, Maxmynos M. XK. JlenpeccopHble CBOICTBa TNPUBUTOTO COIMOJIMMEPA
JUHEWHOr0 MOJUATUIIEHA C METWJIOBBIM 3(HUPOM MeTakpuiaoBoil kuciotel. Ilokonenue Oyayiero:
B3armsin monoapix yueHnsix Matepuaiibl Mex1yHapoaHOH Mou1o1exHON HayuHOU KoHpepeHun Kypcek,
2012. C.216-217.

4 M.A. Menmytkus, XKPXO, 10,367, (1878)

5.A66acoB B.M., Axmenosa C.3.,P3aesa H.II., Kepumos I1.H.,Tansi6oB A.I'., [llaxmamenoBa A.T'.
CuHTE3 aJUIMIIOBOTO U ITPONaprUiIOBOro 3(ypa NPUPOAHBIX HEPTAHBIX KUCIOT B IPUCYTCTBUU MOHHOU
XKHUJIKOCTH B KayecTBE Karaiau3aTopoB Mup HedrenponykToB. BecTHuk HeTsHBIX KoMmaHuil. Ne§,

2015, c. 26-32

ION MAYESI KATALIZATORU ISTIRAKINDA YUKSOK METKRILATLARIN
ALINMASI VO ONLARIN POLIMERLSMOSi
Ma mma dxanova S.9., M@ mma dova N.9., 9liyeva G.A, Abbash N.9.

To qdim olunmus maqgale metakril tursusu ve alifatik spirtlor osasinda ion mayesi
katalizatoru N-metilpirrolidonhidrosulfat istirakinda metakrilatlarin alinmasina hoa sr edilmisdir.
Alinmis metakrilatlarin polimerla sma si aparilmig, polimetakrilatlar ise siirtgii yaglarina asqar kimi

toe klif edilmisdir.

IN THE PRESENCE OF THE IONiC LiQUID CATALYST AND POLYMERIZATiON
BUYING HiGH METACRILATS
Mammadkhanova S.A, Mamedova N.A., Aliyeva G.A., Abbasli N.A.

Represened article was devated to metacril acid and receving alphatic alcohol. Metacrilates

polymerization were purchased, have been suggested as additives to lubricating oils while

polymetakrilates.
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VIIK 605.766.2

Honyyenne apoMaTuyecKuX 3(PUpPoB NPUPOIHBIX HAPTEHOBBIX KUCIOT

U M3y4YeHue uX GU3HKO-XMMHUYECKHUX CBOKCTB

X.®.Pap3anex, C.A.Mycradaen

Azepbaitmxanckuii ['ocynaperBennblil YHusepcuter Hedru u [lpombinuiennocTu

HecmoTtpss Ha 3HauuTenbHBIH 00BEM
BBIITYCKa CIOXHBIX 3QHUPOB NOTPEOHOCTH B HUX

TTOJITHOCTBIO BBUY

YIIOBJETBOPSIETCS  HE
neduIuTa ChIphs U €ro BHICOKOW CTOMMOCTH. B
ATOU CBS3M HE(PTSIHBIC KHUCIOTHI, MOTYYCHHBIE
MIPU BBIIIETAYMBAHUN HEPTIHBIX TUCTHLIISTOB

MPEACTABISIIOT ONpPENeNIEHHbI WHTEpeC, TaK

82

KuroueBble ci10Ba: HaQ TEHOBBIX KUCIOT,
XJIOPAHTUAPUIBI, CIIOKHBIE 3(UPBI,

IUIaCTU(QHUKATOPBI, ApOMATUYECKHE FPUPHI.

KaKk C OJHOH CTOPOHBI OHH  ABJIAOTCA

JOCTYIHBIM U JIeHIEBBIM HE(TSHBIM ChIPbEM, C
JIpYroi cloXKHbIe APUPHI MOITYYEHHbIE Ha HX
OCHOBE OTJINYAIOTCS LEHHBIM KOMIUIEKCOM
CBOWCTB-XOpOIIEH pacTBopstomel  crnocod-
HOCTBHIO B OpPraHMYECKHX PACTBOPUTENSIX, HE
XUMHYECKUN

TOKCUYHOCTBIO, CTOMMOCTBIO,
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MaJION JIETYYECThIO, BBICOKOW TEMIEPATypOr

KUICHUS, HHU3KUM 3HAUYCHHEM KHCIOTHOTO
YHCiIa, HU3KUH TEMIIepaTypoil 3acThIBAaHHEM.
[TosTomMy BOBIIEUEHHE HEPTSIHBIX KHCIOT B
CIIOKHBIX  3(UpPOB

ApOMATHYCCKOE psaa A0 CUX IIOp HE HU3Yy4YCHBI

HG(I)TCXI/IMI/II/I-HO.HyIICHI/II/I

JO0CTAaTO4YHO, XO0TA ITOCJICAHHC, MOTI'yT

pacmupuTh CBIPbEBBIC JUIS

pecypceel
IPOM3BOJICTBA TUIACTU(HUKATOPOB U CHHTETH-
YECKMX CMa304YHBIX Macesl, OCHOBBI Pa3JINYHbIX
CMa304YHbIX M JIAKOKPAaCOYHBIX MAaTepHajoB,
CBhIpbSl IIPOM3BOJICTBA JIAKOKPACOYHBIX MaTe-
PHAJIOB ChIPbs JJIS [TOJIYYEHUS IPUCATO0K U PsijL
JPYTUX BEIIECTB.

Panee Hamm OBLIM U3y4eHBI HEKOTOpbIE
apoMaTu4eckue dPUPbl BHICOKOMOJIEKYIISIPHBIX
HAaQTEHOBBIX  KHUCIOT,  BBIJCIICHHBIE W3
macnsaHblX (pakmuit [1]. YUto ke kacaercs
CJIOKHBIX 3¢upoB

HaQ)TeHOBBIX KHCJIIOT apOMaTHUYE€CKOIo psajaa, TO

HU3KOMOJIEKYJIIPHBIX

JIATCPATYPC UMCIOTCA OYCHBb CKYIHBIC TAHHBIC.

Ucxonst w3 BbIIE  H3JI0KEHHOTO  LENbIO
JTAHHOTO HUCCJEI0OBAaHUS SBIISUITUCH MOTYYeHUE U
U3y4eHUe

HEKOTOPBIX CJIOKHBIX

a¢upoB

HU3KOMOJICKYJISIPHBIX ~ HAa(TEHOBBIX  KHUCIIOT
apoMaTHYECKOro psijia.

CobIpbeM SBISUIOCH HE(PTSHBIE KHCIOTHI,
BBIJICJICHHbIE  ILIEJIOYHOU

o0paboTkoil U3

KEpOCHHOBON (pakiuu cMmecu baknHCKHX
HepTH MOpCKHX MecTopoxiaeHun.  Ilocme
OUUCTKHA OT HEOMBUISEMBIX, IIOCIECIHUE IOX-
BEPrajich XJOPUPOBAHUIO THOHUIXJIOPUAOM
10 METOJIMKE-OIMCaHHO! B padore [1].
IlepeBon HETSIHBIE KUCIOT B XJIOPAHIHIPUIBI
OoOyCIIOBJIEH MX  BBICOKOH  pEaKlMOHHON
CIIOCOOHOCTBIO M OOJIBIIMM BBIXOJIOM 3(HUPOB
OPUPOAHBIX HE(PTAHBIX HAPTEHOBBIX KHCIOT
(HHK).

JIns 5TOM 1enu mMMpoKas XJIOPAHTHIPUIOB
MO/IBEprajiuch (HpakUMOHUPOBAHUS C TIOJY-
YeHHEM Y3KHMX (pakuuii, KayecTBa KOTOPBIX
npuBeeHbI B Tab0m.1.

Tabmuna 1

Odusnko-xumuueckue nokazareau HHK kepocuroBo# (pakiuy u ux XJIOpaHTUIPUIOB

[Ipenansl pi° ng’ K.u. Beixon Ha | Conep. Moa.
BBIKUIIAHUS bpakuu, | Xjopa, Macca
KommonenT KI/MS KOH/r % (Mac.)
(ipu 0,27-4,0 ' %,
I1a), °C (mac.)
HHK 88-175 959,7 |1,4810 | 287,5 — — 195,2
KEPOCUHOBOM
bpaxuuu
XOpaHTuAPUIBI
102-117 1008,3 | 1,4919 15,3 15,2 229,3
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HHK 1040,5
KEPOCHUHOBOM

117-130 1085,7
bpakuun

130-145 1099,0

145-186

Ocratok >186 —

1,4925 18,3 14,3 -

1,4940 36,4 12,7 | 2330

1,4965 28,1 11,5 -
1,90 -

W3 nanHpIXx Tabna.l BUOHO, YTO IpHU
IIEPETOHKAa  IIMPOKOU

(ITHK) ee

¢pakuun  XJopaH-

TUaApUa0B OCHOBHas Macca

KOHIIEHTpUpyeTcss B Yy3koi ¢pakuuu 130-

145°C/0,27-0,4 «Ila, 4Yro W B3AT IS

apupos (ITHK) ¢

Bsi6op

IMMOJIYYCHHA  CJIOKHBIX

apoOMaTHYeCKUMH CIIHPTaMHU. 3TOU
bpaxium 661 0O0YCTIOBIICH €IIe TEM, YTO B HEH
KOHIICHTPUPYIOTCS MOHOIMKJIMYECKHEe HadTe-
HOBBIX KUCITOTHI C10-C112.

Jlns  oToit menu B kadecTBe (EHOIOB U
CIIUPTOB apOMATUUYECKOTO PSS HUCIOJIb30BalU
dbeHomn, 0- U pP-Kpe30JIoB, OEH3WIOBHIN CIUPT,
o-HadTon, 2,4 kcuieHod, 2-peHun 2-heHon
MpoTaH, a TaKKe PEe30pIHH, THAPOXUHOH W
nudEeHIponan, Tai Ke B JIUTepaType UMEeTCs
CBEICHHS O TOM

4TO B OTIHMYHUHU OT

CYHICCTBYIOIIIUX  MCTOIOB B3aHMOJCHCTBUA

XJIOPAHTUIPUIBI KapOOHOBBIX KHCJIOT

apoMaTHYECKMMH CclHUpTamMu U (eHolaMu
IIPOTEKAET TJIAJKO, C BBICOKMM BBIXOJOM, OTO

OOBSICHIETCS TEM UYTO B MOJICKYJIC q)eHOJ'Ia

CBOOOJHBIC AJIEKTPOHBI KHCIOPOJHOTO aToMa
cMenieHel K saapy. B pesynbrare  aToro
a¢dekra oOpa3oBaHHE HOBOW CBSA3H CYET

CBOOOJHOM 3JIEKTPOHHOM Mapbl KHCIOPOJHOTO

aToMa  KapOOHWJIBHOM  TIpyNIbl  KHUCJIOTHI
3aTpyAHEHBL. A B MOJIEKYyJl€  XJOpaHIMApPHIA
KapOOHWIBHBIA  yrJiepoa HeceT OonbIIuit

MOJIOKUTENBHBIA 3apsij], IO3TOMY U pearupyer
¢ ¢penonamu [2-11].

Peakuus  B3auMOJEHCTBUS  XJIOPAHTUI-
punoB HHK ¢ denonamu u apomarudeckumu
CIIUPTAMH MPOTEKAET B JIBYX HAIPABICHUSAX B
pa3HBIX

TEMIICpATypax 151 COOTHOIICHUAX

pearupyrommux KOMIOHEHTOB.

Peakuyst B3auMOJENCTBUS  XJIOPAHTH]I-
punoB HHK ¢ ¢enonamu, o- u p-kpesonamu,
OCH3MIIOBBIM 2,4

CIUPTOM,  O-Ha(TOJIOM,

KcuJieHoJIoM, 2-(heHun 2-QeHon  mpomaHoM
MpOoTeKaeT ¢ oOpa3oBaHHEM MOHO-3(pHpPOB
apOMAaTUYECKUMHU CIHPTAMU apOMaTUYECKOTO

psiza 1o cxeme:

a) RCOCl + HO-Ar —Ll s RCOOAr (1-7)
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rae R — nadrenossie pagukansl; Ar' — (—CsHs); M-(CsHaCH3) (2); p— (CeHaCHa);

3 — CH2CsHs (4); — C1oH7 (5); —CeHs (CHy) (6); — CséHa (CH)(CH3)2 —CeHs (7).

A 1pu B30MMOJICHCTBUHM XJIOPAHTHJIPHUIOB O6uc —¢huUpoB B 3aBUCUMOCTH OT COOTHO-
HHK ¢ ruapoxuHOHOM, pE30pIHHOM H IIEHUHUX PpEarhpylolmuX KOMIIOHEHTOB IO
TU(QEHUINPONIaHOM 00pa3yloTcs MOHO-TAK U peaKIiu:

1:1E HO-Ar'— OOCR (8,9,10)
RCOCIl + HO-Ar'-OH ——>

125 RCOO-Ar—OOCR (11,12,13)

rae R — nadrenossie pagukansl; Ar' — (—CsHsOH) (8); (-CsH4OH) (9);

3-ruapookcudeHo 4- ruapookcudeHon

— C4Hs (CH)(CHs)2 —CgH4OH (10); (—CeH4sOH-) (11);
(—CeH4OH-) (12);

1,3 penunnen

— C4He (CH)(CH3)2 —CgHs—) (13)

1,4 benunen

COOTBECTBEHHO 1:2,5, TPOODKUTEITHEHOCTh

Bapupys temieparypy, NpOAOIKUTENb- peakuuu a0 1-1,5 4. obpasyercs 10-15% mono-
HOCTb PEaKIMHU, COOTHOILEHUE PEarupyrouux u okoino 70-85% (mac.) 6uc-3¢gpupoB HEDTAHBIX
KOMIIO-HEHTOB B IIMPOKHUX TpeJesax Hallu Ha(TEHOBBIX KUCIIOT.

ONTHUMAJIbHBIE YCIOBUS JI MOJYyYEHUS] MOHO- Paznenenne MoHo- u Ouc  3¢pupoB
u Ouc - 3QuUpPOB C BBICOKUMH BBIXOJAMH. OCYILECTBIISUIM MEPETOHKOM IOJ BaKyyMoOM,
BbIsiBI€HO, UYTO NPHUMOJIBHOM COOTHOIIECHHE (U3NKO-XUMHUECKHE  TOKa3aTeld  KOTOPBIX
XJIOPaHTHAPUIOB U  (EHOJOB, a Takke MpUBEAEHBI B Ta01.2 1 3.

apomaTuyeckux crnuprtoB 1:1 wm npomon- N3 mansapIX Tabn.2 BUAHO, YTO TIOJYYCHHBIE,
KHUTETbHOCTbM peakiu 0,5 u obpa3zyrorcs a3¢upsl HAQTEHOBBIX KUCIOT B KOMHATHOU
MOHO-3(UpBHI € BBIX0AOM 75-85% u 6uc-3pupsI TEMIIepaType MpPEeICTaBISAIOT COOOH BA3KMUMHU
okouo 5-12% (mac.). BEIIIECTBAMH.

IIpn yBenWYEeHHH MOJBHOTO  COOTHO-

IICHUA pearupyromux KOMIIOHCHTOB
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CrpoeHnue 3pupoB
Ha(TEHOBBIX KUCIIOT, IIOATBEPIKICHO JaHHBIMU

I[IMP u UK-criekTpoB.

ApOMATHYCCKUX

B  HK-cnexkrpax  HMMEIOTCA  IOJIOCHI

MOTJIONICHUS] KUCIOT B mHTepBaie 1735-1760
cml, xotopele xapakrepuel i1 C=0 B
CIOKHOX(UPHOM rpyrie, monockl npu 1075-
1175, 1060-1110 em™ otHoCsTCs K C-O, C-O—
C cBs3aTh COOTBETCTBEHHO.

CuHTre3upoBaHHbIE apoMaTHYecKue 3(UpbI
co0oif

I[THK npencrapisiior MpO3pavyHbIE,

6CCHB€THI>I€, MaJio JICTY4YHEC U BBICOKOKHUITAIINC

KUAKOCTH, NPAKTUUYECKH HE PacTBOPUMBIE B
BOJIE NPH OOBIUHBIX YCIOBHAX, YCTOWUYHMBBIE K
THJIPONM3Y M K BO3JIEHCTBHIO KHCIOPOAA
Bo3ayxa. A nu-3¢upst HHK (ruppoxunona u
T EHUIIONPOIIaHA) pu KOMHaTHOMU
TeMIIepaType SBISIOTCA BA3KHMMU BEIIECTBaMH,
yKa3aHHble (PU3MKO-XMMHUYECKUE CBOICTBa, a
TaK € BbBICOKAas TEMIIepaTypa BCIBIILKU U
HU3Kas  TemIepaTypa  3acTblBaHUS  JalOT
OCHOBAHHE PEKOMEHI0BATh UX HCIOJIb30BAHUS
B KauecTBE IUIACTU(PHUKATOPOB K MOJUMEPHBIM

MaTepHasaM.

Tabnuua 2

VYcnosus B3aumoneiictsus xiaopanruapuaos HHK ¢ penonamu n apomaTrueckumMu CiupTamMu u

HCKOTOPBIX (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/I€ IMOKa3aTCJIn MOJTYYCHHBIX 3(1)I/Ip0B

Apomaruyeckue | [Ipenemnst YcnoBus anuinpoBaHUs IToka3arenu

5upEI BBIKMIIAHUSA | CooTHOoweHu | Temmnepar Beixo p:f v ﬂf—F Mos.

HHK , (ipu 0,27- | e xopan- ypa, a, kr/m® Macchl
0.4 KPa) OC TUAPUJIOB OC %

K peHoy (mac.)

denon 112-125 1.1 45-50 82 982,9 | 1,4622 | 228

O-kpe3on 120-130 11 45-50 62,3 922,3 | 1,4670 | 303
130-140

P-kpeson 135-147 1.1 45-50 88,9 9315 |1,4712 |-
147-150

Ben3unossIii 133-136 1:1 45-50 80,3 1050, |1,5070 | 300

CIuUpT 136-143 2

o-HadTOI 140-152 11 45-50 78,5 1058, |1,4915 | 286
152-160 3

Kcenenon-2,4 135-138 11 45-50 77,7 961,7 | 1,4890 | 331
138-145
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2-peHon- 142-156 1:1 45-50 68,3 986,7 |1,4717 |-
2- 156-163 1,5012
dbeHuomponan
Pe3opcun 128-135 11 55-60 40,5 935,3 |1,4815 |-
172-177 1:2,5 75,56 | 1073, |1,5110
1
lMuppoxuHoH 138-145 1:1 55-60 425 949,7 | 1,4886 | —
180-186 1:2,5 77,9 1067, | 1,5215
2
Hudbennmonmpon | 166-175 1:1 55-60 33,2 977,2 |1,5012 |-
aH 205-215 1:2,5 66,7 1092, | 1,5519
6
Tabnuua 3
[Tokazarenn HekoTOpbIx apomatudeckux quddupoB HHK u comocraBnenne
MIPOMBIIIIEHHBIMH IJIaCTU(UKATOPAMHU
Apomaruyeckue [IpomblnieHHbIE TTACTUDUKATOPHI
HaumenoBanue mm¢upsl HHK (TOCT 8728-88)
Ne | mokaszarens Juoytun | AubOyrunced | Juankundranat
Hudenunon- | ['uppoxu | pranmar | acuHar JA®D-789
IponaHoBble | HOHOBBIE | JIbD JABC
Temneparypa 205-212 180-186/ | 190-195/ | 345- —
1. | kumeuns, 0,27- 0,133 349/1-10°
°C/kPa 0,4
[Tokazarens 1,5519 1,5215 1,492- 1,441-1,445 | 1,483-1,490
2. | IpenoMIIeHUs NpH 1,494
20°C
[TnoTHOCTE TIpH 1,0926 1,0672 1,045- — 0,957-0,980
3. |20°C, r/em® 1,049
MaccoBast 1o
4. | neTyyux BEUIECTB 0,02 0,05 0,30 0,10 0,20
mpu 100°C 3a 6 4.,
%, He boiee
Temneparypa
5. | BCHBIIIKH, 220 180 168 183 200
C, He HmXe
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Jist sroro menu OBUIM  ONpenecHBI

OCHOBHBIC IIOKa3zaTcIin KadecTBa

CUHTE3UPOBAHHBIX TUIPOXUHOHOBBIX
(eHUNnoBbIX, AU(GEHUION-TIPONIAHOBBIX  JH-
spupoe HHK, (mo TOCTy 8728-88)
miactudgukaropoB (Hanpumep, Ab®, JIBC u
JIA®) pe3ynbTaThl KOTOPBIX IPUBEICHBI B

Tabin.3 u OBUIM CONOCTABJIEHBI JaHHBIMU

JOPOTOCTOSIIIIME CIOXKHBIE APHUPHl  IUKapOO-
HoBeix kmcinor Jb®d, JIBC u JIA®.
[Ipumensemblie s IUIaCTUQUKALIUU
BUHWJIOBBIX CMOJ M JAPYIHX IIOJIMMEPOB B
MPOU3BOJICTBE  KaOEGNbHBIX  IJACTUKOB
UCKYCCTBEHHBIX KOX M Jp. MaTEepUAIOB MOKET

OBITH 3aMEHEHBI ,Z[I/I(beHI/IJ'IOJ'IHpOHaHOBBIMI/I nu

THJIPOXUHOHOBBIMU auddupamu HHK.

MPOMBINIICHHBIMU TUTACTU(HUKA-TOpAaMH  Kak
Ab®, JbC wu JIA®, panHeIx Tab1.3

IIOKa3bIBAIOT, qTo ,Z[e(i)I/IL[I/ITHBIe

Jlureparypa
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1999, ¢.96-104.
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Tao bii naften tursularinin aromatik efirl® rinin alinmasi v@ onlarin
fiziki-kimya vi xassa la rinin dyra nilma si

H.F. Fa rzaneh, C.A. Mystafayev

Neft naften tursularinin yiikse k reaksiya qabiliyya tli xloranhidridle ri alinmis ve onlarin
aromatik spirtlar ve fenolla garsiligh to siri na tice sinda fenil efirla ri alinmig vo onlarin polimer
materiallari {i¢iin plastifikator kimi yararli olmas1 gosta rilmisdir.

Acar sozla r: naften tursulari, xloranhidridle r, mira kke b efirle r, plastifikatorlar, aromatik efirlor.

Obtaining aromatic of natural naphtenic asids and studying their physico-chemical properties
H.F. Farzaneh, S.A. Mustafayev

This paper exounds technique for periodical isolation of layer water within flooded oil wells.

This methods evaluated as a very important on for economic development, on the one hand , and on
the other, for avoiding environmental damage, air and sea water pollution in arcos nearby to die fields.
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VIIK 631.41

MPOIIEHTHOE COJEP)KAHUE MUHEPAJIOB KOPUYHEBO JIECHBIX ITIOYB
CPEJHEI'O CKJIOHA OPJIYBAJICKOI'O PAMOHA HAXHYEBAHCKOM AP
I''’I. MexaueB

Wuctutyt IouBoBenenus u Arpoxumun HAH AzepOaiinxkana

JEeCHble  TOYBBHI B
AzepOaiikane pacrnonoxeHbl B bombmom u
Manom KaBkaze wu B TOM  4HCIe

HaxnueBanckoit AP. B HaxuueBanckom AP

Kopuureso

KOpPUYHCBO JICCHBIC TIIOYBBI COACPKATCA B
nommae Opmay0banckoro pailoHa W B CPEIHHUX
4acTaX rop

[[Tax0y3ckoM paiioHe.

buuenexckom MaccuBe

Jleca B HaxuuyeBaHCKOM peruoHe
OYeHL Majlo M cocTaBisteT okono 0,5 Tmc.ra.
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KiroueBble cjioBa: IPOLIEHTHAS CONIEPIKAHHE,
CKJIOH, MOHTMOPUJIJIOHUT, KAOJIMHUT, UJIJINTA
(runmpocitoa), mMoJIeBbIe MITATHI.

OCHOBHBIC JICCHBIC yroabsa IMPEACTABJICHLL

ny0amMu, TOpPHBIMH TpylIaMH, sOJOKaMH,
OOSIPBIITHUKOM W MallbiM  Pa3HOTPaBbEM
JIECHBIX MOACTUIIOK.

[TouBooGpazyronUMu opoaMu

ABJIAIOTCA CPCAHCBBICOTHBIC TIICHCIIJICHOB Ha
MaJe030MCKOM, ME3030HCKOM 1 KaifHO30MCKOM
cyOcTpaTaMd M KOTOPOMY OTHOCSITCS TOPHI,
MPOTATUBAIOIINECS TI0 JIeBOMY Oepery Apakca
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no Opnybana ¢ Beicotoir ot 2500 mo 3000 M.
[1; 2; 4; 10]

OOBEKTOM HCCIIEIOBAHUI SIBIISIOTCS
KOPUYHEBO Opnyb6anckoi
nosmmabl HaxudeBanckoit AP. (Paspes 161)

ITo
cocraBa ObLTH
CIIEIYIOLINE pH
[MUOMETPUYCCKIM, KapOOHATHOCTh KaJICOMET-

JIECHBIE  ITOYBBI
U3YYCHHIO  (PU3MKO-XUMHUYECKOTO
HaMH UCIIOJIb30BaHbI

MCTOBI: 1o IIOTCH-

PHUYCCKHUM, THUI'POCKOIMUYCCKAsA

BJIAXKHOCTHh TCPMHUYCCKOM METOAOM.
MI/IHepaJ'IOl"I/ILIeCKI/Iﬁ COCTaB ITIOYB N3YYCH

ammapatre  «MINI  FLEKS - 600»

n I1I0JICBAsi

Ha

(mpousBoacTBa ['epmanHuu) M [AaHa MOdHAs
XapaKTEPUCTUKA KOPUYHEBO JICCHBIX TIOYB.
N3yuenne Gpu3MKO-XMMHYECKOTO COCTaBa
WCCJICIOBAHHBIX KOPUYHEBO JIECHBIX IIOYB
CPEIHETOPHBIX  PETHOHOB  IOKa3aliHM, YTO
KOPUYHEBO JICCHBIE TOYBHI 10 COJICPKAHHIO
IOJICBOM BJIAXKHOCTU cocTaBisiior 5.75 — 7.85
%. Copepxanue

ropusonte noyB A/B cocrasisier 0-15 cm 7,8

BJIAJKHOCTU B  BCPXHCM

%. pH ompeneneHue KOpUUHEBO JIECHBIX MOYB
UMEET CIA0OKHUCIYI0 Cpeay U HEUTpabHYIO

peakmuto 6,3 — 7,0. (Tab. 1.1.)

Taoauna 1.1

Hexkotopsie puznko-xumMuyeckue rnoka3aTean KOpUuaHeBO-IeCHbIX ouB OpaydanckoM paiioHe
HaxuueBanckon AP

Ne ['myOuna [ToseBoit pH CO2 CaCOs3 ['urpoc.
Pasp. BJIAXKHOCTH %0 no CO» BIIAXK.
CM. % % %
A/B 0-15 7.8 6.4 0.019 0.044 6.23
161 B 15-43 5.75 6.3 0.010 0.023 4.80
B/C 43-80 7.38 7.0 0.010 0.023 HE Omp.

Camast BBICOKasE KHCJIOTHOCTb B ITHUX
[oYBax SABJSETCA B BepxHeM ropusonte A/B u
B (0 — 43 cm) 6,3 — 7,0, a B MaTepuHCKOi
nopojie MO TokazaTensMm HeitpanpHas 7,0.
['urpockonuyeckas BIAXHOCTh BBICOKas U
U3MEHSIeTC B cleAyrmmx mnpenenax 4,80 —
6,23 % [8; 9].
Hccnenosanus KOPHYHEBO JIECHBIX
MOYBBI M0 MHHEPAIOTUYECKOMY COCTaBy Ha
armapare «MINI FLEKS - 600» moka3bIBaror,
YTO WiKcTasg (pakuus CONEPKUT MHUHEpPAJbI
MOHTMOPHWJIJIOHUTA, KOTOpas MW3MEHSETCS B
cienyromux npeaenax 18,6 — 21,6 % u camoe
BBICOKOE  COJIep’)KaHWe  MOHTMOPHIJIOHUTA
HAOJI0TaeTCs B WIDTIOBHAIBHBIX TOPU30HTaX B
u B/C 15 — 43 cM u conepxaHUM MHHEPATIOB
coctraBmsier 20,3 — 21,3 %. Ilpeanonaraercs
4TO  3TO, CKOpee
nouBoOOpa3ymoIIeld MOpoAbl W HaONIoJaeTcs
BBIMBIBaHWE WJIMCTON 4YacTu mouB. [3; 5; 6; 7;

11; 12;].

BCETO 3aBHCUT oT

82

ConepxaHue MUHEpaia KaoJIMHUTA B
MPOIIEHTaX M3MEHseTcs B mpenenax 15,5-17,1
%. B OCHOBHOM KAaOJIMHHUT COJIEPKUTCA B
WUTIOBHANIBHBIX TOpu30oHTax B 15 — 43 cm un
u3MeHsercs B npenenax 17,1 %. 9ro BepodaTHO
3aBUCAT OT  (OPMHUPOBAHMSI KAaOJIMHHUTA B

naHHblx  moyBax. CopepkaHue — WJUIMTA
(ruapociioa) OueHb HU3KOE U U3MEHSIeTCS B
npexaenax 4,4-5,2 %. (Puc. 1.1-1.2)

CaMblil BBICOKMI MPOLIEHT WIIUTA
(ruppocirona)  MPUXOIUTCS BEpPXHUE
ropu30HTHI uccnenyembix mous A/B 0-15 cm u
cojziepkarcs B npenenax 5,2 %.

CO,I[Cp)KaHI/IC NEPBUYHBIX MHHCPAJIOB

Ha

B KOPWYHEBO JICCHBIX II0YBAaX BBICOKOE U
M3MEHSIETCS B CIEAYIOMUX Tpezenax d-kBapil
20,3-25,3. HUccnegoBaHus TOKAa3bIBAIOT, YTO
coJiepKaHue KBapIia B
wutroBHaitbHoM  Topu3onte A/B 0-15 oM
BBICOKOE M cocTaBisgeT 25,3 %; a B riay0b 1o
MPO(UITIO €ro COAePIKAaHUU YMEHBIIIACTCS.

BEPXHEM
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Puc. 1.1. [IpouienTHOE CoMlep:kaHe MUHEPATIOB KOPUYHEBO JIECHBIX MTOYB CPETHEr0 CKIOHA
Opnybanckoro paitona HaxuueBanckoii AP. (Pa3pes3 161)
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Puc. 1.2. [IpoueHTHOE CcollepyKaHHEe MUHEPAIIOB KOPUYHEBO JICCHBIX IIOYB CPETHETO CKIIOHA
Opnybanckoro paitona HaxuueBanckoii AP. (Pa3pes3 161)

JlaHHBIE MOJIEBOIO IIIIaTa U3MEHSIETCS KOTOpPBIA [0 IIOKa3aTeslIM CaMbli BBICOKMI
B mnpexenax 84 — 18,2 %. Conepxanue BApUAHT U COJEPKUTCS B BEPXHUX FOPU3OHTAX
KaJbI[UTa B KOPUYHEBO JIECHBIX IIOYBAX OUYEHb nouB. KopuuyHeBO  JecHble TOYBBI  HE
HU3KOEe M U3MeHsercs B npeaenax 2,0 — 2,1 %. cosioHieBarbie. [10 u3ydeHusIM ByJIKaHUYECKast
OTO CKOpel BCEro CBA3aHO C MOPOJAaMHU ITHX IblIb U3MeHseTcs B npenenax 13,4 — 17,8 % un
nouB. Conepxanue remaruta (Fe203) cpennss OCHOBHasl J0Js1 KOTOPOrO HPHUXOAWUTCA Ha
u usMensierca no npodwno ot 4,0 — 7,1 %, BEPXHHUE TOPU3OHTHI 1104B 17,8 %.

3AK/IIOYEHUE

B cBsI3u ¢ KIIMMAaTUYECKUMU YCIOBHSIMH W HU3KHM IaJIeHUEM aTMOC(HEPHBIX OCAJKOB, MOJIEBast
BJIQXKHOCTh KOPHUYHEBO-JIECHBIX MOYBAX OY€Hb HHU3KOE U cocTaBiser 5,75 — 7,80 %, pH onpenenenun
cmabo kucnas u HedTpanpHas 6,3 — 7,0, TurpocKkonuyYecKas BIAXHOCTh BbICOKas U cocTaBiseT 4,8 —
6,23 %

[TporieHTHOE CoMlepIKaHe MUHEPATIOTHYECKOTO COCTaBa MOYB B WIIMCTON (paKIIui H3MEHSETCS B
CIeNYIOIMUX Tmpenenax- MoHTMopuwuionut 18,6 — 21,6 %, xaomuawmt 15,5-17,1 %, wmmar
(ruapociona) 4,4-5,2 %.

[TporieHTHOE CcolepKaHKE IIEPBUIHOTO0 MHHEpaAIa OYCHb BBICOKOE M COCTaBlsieT d-KBapia OKoJIo
25 %, nonesbie mmatkl 8,4 — 18,2 % u Bynkanudeckas meuib 11,8 — 17,7, 1 B MajoM KOJIMYECTBE
rematuta (Fe203) u runcura (CaC0O3) 4,0 - 7,1 u 2,0 — 2,2 %.
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NAXCIVAN MR ORDUBAD RAYONU ORTA DUZ9N MASSIVI Q9HVOYI MESO
TORPAQLARININ MINERALOJI TORKIBININ FAIZLORLO NiSBATI
H.C.Mehdiyev

Qo hvayi dag meso torpaqglar1 Aze rbaycanda genis yayilmaqla @ sase n Boylk ve Kigik
Qafgazda ve az miqdarda Naxgivan MR-da yayilmaqgla Ordubad ve Sahbuz rayonlarinda geyd
edilmislar.

Qahvayi dag meso torpaglarinin mineraloji tarkiblari Nax¢ivan MR-da ilk dafa
0yra nilmisdir.

Torpaqlarin mineraloji to rkible rinin 6yra nilma sinde montmorilonit minerali asagidaki
faizle rla de yisilir 18,6 — 21,6 %; illit (hidroslyuda) 4.4 - 5.2 %; kaolinit 15,5-17,1 % c¢atir.
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[lkin minerallardan bir yarim oksidle r ve amorf birle sme la r genis yayilmaqla d-kvars
(Si203) 20.3-25.3; ¢ol gpat1 8.4 — 18.3 %; kalsit (CaCOs3) 2.0 — 2.2 %; hematit (Fe203) 4,0 — 7,1 %,
vulkan kilu ise 11.8 — 17.7 % catir

Acar sozla r: faizle r nisba ti, massiv, montmorilonit, illit (hidroslyuda), ¢ol spati.

PERCENTAGE CONTENT OF MINERALS IN THE BROWN FOREST SOILS OF THE
MIDDLE SLOPE FROM ORDUBAD DISTRICT OF NAKHCHIVAN AR
H.J. Mehdiyev

The brown forest soils in Azerbaijan spread very widely in the Great and Little Caucasus. But
the brown forest soils expand insignificantly in Ordubad and Bichenek massive of the Nakhchivan AR.

Investigation of mineralogical composition in brown forest soils from Ordubad region of
Nakhchivan AR. Was performed by us firstly. The composition of main minerals was established in
these soils — such maintenance of montmorilonite forms 18,6 — 21,6 %; illite (hydroslude) 4.4 - 5.2 %j;
caolinite 15,5-17,1 %.

A quantity of the initial minerals in the percentage relation for sesquioxides and amorphic
contents of minerals d-kvartz (Si>O3) formed 20.3-25.3; field spats 8.4 — 18.3 %); calcite (CaCQO3) 2.0 —
2.2 %; hematite (Fe203) 4,0 — 7,1 %, but volcanic dust 11.8 — 17.7 %.

Key words: percentage content of slope, montmorilonite, caolinite, illite (hydroslude), field

spats.
YK 665. 632
PELIEHUE DKOJIOT'MYECKOM 3AIAYA OYUCTKOM
IMUPOJIN3HOI'O I'A3A OT CEPEBOJIOPOJA
Y.lI.U6parumos, A.N.badaes
Asepbaitmxanckuii ['ocynapcreennbiil YausepcuteT Hedru u [IpomeinneHHocTH

KuaroueBble ci10Ba: NUpoJIM3HBIN ra3, MET0YHas
OYHMCTKa,a7copOLrs, TPOU3BOJCTBO ITHIICHA,
CEPOBOJIOPOA.

CepHHUCTBIE COCTUHEHHUS U Bjara, Jaxe B 3arpsiI3HEHUIO0  OKpY)Karolled Cpeapl CepHHC-
MajoM KOJMYECTBE, B COCTaBe MHUporasa TBIMH OTXOJAaMH TPOU3BOJCTBA. YUUTHIBas
NPUBOASAT K  OTPABICHUIO  KaTalu3aTOpPOB BBIIIIEOTMEUCHHOE, B pabdoTe MOCTaBJICHA IIelb
MPOIIECCOB TEPEPadOTKH HEPTIHOTO CHIPHS, JI0Ka3aTh MCMOJb30BaHue Ooiiee 2 (HEKTUBHBIN
KOPPO3UH TEXHOJOTUYECKON ammapaTypbl | METOJ OYHWCTKM THUPOJM3HOTO Ta3a OT
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CEpOBOJIOPO/IA.

B mpowusBoicTBE MIMPOKOE pacmipocTpa-
HEHHE TOJIYYWIN IIEIOYHBIE METOJbl OYHCTKU
NPOMBIIIICHHBIX ~ Ta30B  OT  CEPHHUCTHIX
coenunenuit [1]. Opnako B ciydae couep-
XKaHUA HEOONBIINX KOHIEHTPALUI CEPHUCTHIX
COCJIMHEHUH B TNHpOrase, 4YTO YacTO HMEET
MECTO B  pEaTbHBIX  IPOM3BOJICTBEHHBIX
YCIIOBUSIX, 0OJee TEPCIEKTUBEH aJICOPOIMOH-

HBIA CITI0CO0 OYHCTKH, TaK KaK OH HMECT PAJ

MMPpEUMYILICCTB. BLI60p TOro Wik, HWHOIO
METOAA OIpCaACIACTCA 3KOHOMHNYCCKHNMH
KPUTCPUAMU. Cornacuo 9TUM JaHHbIM

anCOpOIIMOHHBIA METOMA SIBISETCS IKOHOMH-
YECKHU BBITOJHBIM TOTJA, KOTa KOHLIEHTpauus
CEPHHUCTBIX COCAMHEHUIN B ra3e He MPEBBIIIACT

1,0 +1,5-103kr/M3.

OurcTka Ta30B yCIOBHO pa3leiseTcs Ha
rpyoyio (¢ ocraTouHoi KoHIeHTpanued 1-10°
Skr/m®), cpemmioro (2,0-10%kr/M®) u ToHKYyIO
(1-10%kr/m®). XKuakocTHle, a6COPOIMOHHEIE
CIOCOOBI OYMCTKHA OOBIYHO TPHMEHSIOT IIPU
CpeIHEM M BBICOKOM COJEpPKAaHUU CEPOBO-

nopofa B rase. O6macTb NMPUMEHEHHS CyXUX

CcII0co00B c NPUMEHEHUEM TBEPABIX
HOTJIOTUTEJIEW DTO TOHKasg O4YMCTKa. B
MPOMBIIUIEHHON  INPaKkTUKE, HWHOTAa, IO

YCJIOBUSAM  HUCIIOJIB30BAHHA Ta3a Tpe6yeTc;1
BBICOKAsA CTCIICHb OYHUCTKH, KOTOPYHO MOXKHO

HOJYYUTh JIUIIb IPUMEHSS CyXUe CIIOCOOBI.

ConepkaHWe CEPHUCTBIX COEAUHEHUU B
razax NUPOJU3a HEBEJIMKO U HOCUT TakK
«CIIETOBBIM)

Ha3bIBAEMBIN XapakTep
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(cm.tabin.). DTO sABIsAETCS OOIACTHIO TIPUMeE-

HEHHUSI CyXOM - «TOHKOH» OYHUCTKH C
WCIIOJIb30BAaHUEM  TBEPABIX  TMOTJIOTUTENCH
HanOonpme 3(P(GEKTUBHOCTHIO  OTIMYACTCS

OYMCTKAa AaKTUBUPOBAHHBIMH YTJIAIMH, a TAKKC

JpYTUMH TBEPABIMU

MOTJIOTUTENISIMH,
COCTaBHOM 4acThIO KOTOPBIX SIBISIOTCS OKUCIBI
Kenesa, MeAu W IuHKa. Tak, Hampumep,
OYMCTKA TMOIJIOTUTEISIMU Ha OCHOBE OKHCH

IIMHKA OCHOBaHA Ha PEaKIUH:
Zn0O + HzS = ZnS +H0

[Ipouecc mornomeHuss M XapaKTEPUCTHKA

IIOTJIOTUTENS OoJiee HOI[pO6HO OCBCUICHBI B

12,3/.

Ouncrka nuporasa OT CEpoBOAOPOaAa

AKTUBHUPOBAHHBIM yriiem OCYIICCTBIIAACTCA
cienyomuM oopazoMm. TexHONIOrn4ecKuil uiu
IPUPOJIHBIN Ta3 MPOMYCKAIOT Yepe3 CIOM yris,
no0aBysisi  KHUCIOpOA, W B TMPUCYTCTBUHU
aMMHaka B KadecTBe KaTtanmmzartopa. lIpomecc
3aKJTFOYAETCS B KATAIUTHICCKOM OKHCIICHHU
H2S no snemeHTapHOW cephl KHUCIOPOJOM Ha

MTOBEPXHOCTH YIJISL:
H»S + %0, = H,0 + S + 53 kkan/Monb

Kak BugHo peakmus wumer ¢ OonblIuMm
BBIZIETIEHNEM Temna: Morjomenue IM° rasa
MOBBINIACT Temmeparypy aacopomuu Ha 5°C.
HO3TOMy OYHCTKa AaKTHBUPOBAHHBIM YIJIEM
MPUMEHNMA TIPH COACPNKAHUK CEPOBOIOPOIA B
rase He Oomee Sr/mM>. Ho oTpumarensHoe

BIIMSTHHUEC OKa3bIBacT HE IIOBBIIIICHHE

TEMIICPATYPhI, @ CBA3AHHOC C HUM IMOHMXCHUC
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OTHOCHUTEIBLHON BIaXHOCTH raza. CHuMas
TCILIIO nu3 peaKHHOHHOﬁ 30HBbI MOXHO
3HAYUTCIIBHO YBCINYUTH aI[COP6I_[I/IOHHy10

€MKOCTb YIS Uil TJIyOOKOHM OCYyIIKH U
OUUCTKH Ta30B OT CEPHUCTBIX COEIMHEHUHN
NPUMEHSIIOTCSI CUHTETUYECKUE W TPUPOIHBIC
1eoauThl [2]. Mcrnonap30BaHUE CUHTETHYECKHUX
LEOJUTOB ISl YKa3aHHBIX LeJled B psle
ciydaeB sBisieTcst Oosee 3(PGPEKTUBHBIM 110

CPAaBHCHHUIO C PA3JIMYHBIMU a6COp6HI/IOHHBIMI/I

METO/IaMH, BKJIIOYAIOIIMMU HPOMBIBKY Tras3a
pacTBopamu aJIKaHOJIAMHHOB,
nponuieHkapOoHara,  Iieaoyed U T.O.

[{eonuThl 00J1a1aI0T BBICOKOM aJICOPOIIMOHHOMN
CITOCOOHOCTBIO TIO CEPHUCTBHIM COCIMHECHHSIM, a
TaKxXKe

XapakTepU3ylTcs  U30UpaTeIbHOU

aacopOnuell  CepHUCTBIX  COCAWHCHHNA B

HIPUCYTCTBUH YIJIEKHUCIIOTO rasa.

B pabGore wu3yueHa ancopOUMOHHAS
CHOCOOHOCTh CHJIMKAresieil M CHHTETHYECKHX
[IEOJMTOB JJISi OYUCTKM U OCYIIKM Ta30oB B
IIMPOKOM MHTEpBAJIE TEMIIEPATyp U AABICHHIA.
[Mpumenenne monekymsipabix cut NaX n CaA
MO3BOJISIET OJHOBPEMEHHO OYHMIIATh ra3 oT
CEepHUCTBIX COEAMHEHUH M oOcylaTh €ro.
AncopOrrionHast eMkocTh 1eonuta CaA mpu
OYHCTKE MPHPOJHOTO ra3a cocTaBisieT 7% OT
ofmiero Beca aacopOeHTa MO CEpOBOIOPONY U

10 Bec.% 1O  BoOASHOMY

napy

MOJIEKYJISIPHOM COOTHOILIEHHM B ra3oBoil ¢aze

npu

H>S : CO2= 1:1 ancopbupoBannas ¢a3za uMeer
coctaB 90% (mo:.) HoS u 10% (mo:1.) CO2, uto
COOTBETCTBYET KOX(P(UIMEHTY pa3aemstoeit

CIOCOOHOCTH.
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VYcTaHOBKa OCYIIKM U OYMCTKH IUpoOrasa

oT CCPHUCTBIX COG,HI/IHCHI/IP'I MICJI0OYHBIM

MCTOAOM HpOMBIIHJ'IGHHOfI YCTaHOBKH  II0

npousBojacTBY ATwiieHa  JI1-300

(puc.1)

COCTOMT M3  TpeX  MOCJIeJOBATEIbHBIX
TEXHOJIOTUYECKUX Y3JIOB — KOMIIPECCOPHOTO,
a0GCOpOITMOHHOTO (IIEJI0YHAsT OYHCTKA OT CEPHhI)
BIIarH).

U ancopOLMOHHOTO (OCyIKa OT

IIuporas mocTymaeT Ha NEPBYIO CTYIEHb
Kommpeccopa Ki, rie MOBBIIIACTCS JaBJICHUE
no 2,3ata, CHOCOOCTBYyIOIIee JalbHEHIIEMY
MPOJIBIDKCHHUIO €r0 4Yepe3 KOHJEHcAaTop X1, B
KOTOPOM BBIJICTISICTCSI YacTh KOMIIOHCHTOB U
HakarmBaeTcss B oobeme Vi. DTOT mporecc
MOBTOPSIETCSI BO BCEX CTyHeHsAX. B  KoHIe
KoMIipeccopHoro yszna (mocie IV crynenn)
naBieHue aocturaet 19ara, a cocraB nuporasza
COCTOUT M3 YIJIEBOJOPOAOB, NMPUBEACHHBIX B
tabn. 1. Crnemyromuil 3Tan TEXHOJIOTHYECKOTO
[UKJIa BKIIFOYAET MPOIECC METOYHON OYHCTKHU
B abcopbepe Ai, rie HPOTUBOTOKOM CHHU3Y
mojaeTcsl TOTOK nmuporaza mpu 19arta, B
xonmyectBe 121000kr/4, a cBepXy LIEI0Yb — B

xonuuectBe 2740kr/4 (12% NaOH).

HOCHC,Z[HHM 9Tarnom B e
TCXHOJIOTHYCCKHNX onepaunﬁ B 0JIOKE OYUCTKH
OT CCPHUCTBIX COGI[HHGHI/I?I ABJIICTCS OCYIIKa

Jlst

9TOro MmpexkJa€e BCCro IMmuporas IMpOBOAUTCH

nuporasa aI[COp6I_II/IOHHLIM METOA0M.

yepe3 IATYI0 CTYNEHb KOMIIpeccopa, TJe

IaBlIeHUE TogHuUMaeTcs o 4larta, a gaiee -
yepen anacopOepel C1-C3.  HeoOxomumocTsb
OCYIIIKA — BBIHYXJICHHAs Mepa, Tak Kak Mpu

LIEJIOYHOM OYMCTKE MHUpOrasa B pe3yibTare
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peakuuu:

2NaOH + H»2S = NazS + 2 H.0

BBIJICTISICTCS] BOJIA, B KOJIMYECTBE, 3HAUUTEIIBHO
VBIQKHSIOMEM mNHporas. Tak e Kak u
CEpHUCTHIC COCAMHCHWS, BJara SBISETCS
KpailHEe HeXellaTeJIbHbIM KOMIIOHEHTOM JIJIst
JAIbHEUIITNX MIPOLIECCOB MIPOU3BOJICTBA
striieHa. OTcroJla MPOJUMKTOBaHA HEOOXOIH-
MOCTH B OCYIIIKE MHPOTa3a M C 3TOH IENbI0 B
AQHAJIOTMYHBIX TPOU3BOACTBAX HCIOIB3YIOTCS
ancopoentel  KA-3M, OKuCh  alllOMUHUSA,
CWJIHKareiab M T.lI., KOTOPBIC 3aIlOJIHAIOTCS B
ancopbepsl  C1—C3. AncopOepbl COSIMHCHBI
MOCIICIOBATEIbHO W PA0OTAOT MO MPHHIIUAITY
NePUOANYECKOH a71copOIuu (KOPOTKOLIUKIIOBAS
aacopOuus). [lns KOIMYEeCTBEHHOW OIICHKHU
YPOBHS OCYIIIKH BaXXHOC 3HAUCHUE
npHOOpeTaeT OmpeelieHue BIAroCoIepPKaHuUs
nuporasza, KOTopoe U3MEHSIETCs IO TOYKE POCHI
or muHyc 18-20°C gpgo wmumuyc 60-70°C.
CormacHO CYHIECTBYIOIIEMY TEXHOJOTHYEC-
KOMYy  perjiaMeHTy IpPOW3BOJCTBA  BJIAro-

COJACPIKAaHUEC OCYHICHHOI'0 IIHMporasa JAOJIZKHO

ObITh He BbIe MUHYC 40°C (TI0 TOYKE POCHI).

)4 BBIIICU3JIO0OKCHHOI'O CTaHOBUTCA

OYEBHJHBIM, YTO B CJIy4yae 3aMeHbl B
IIPOU3BOJCTBE IIEJIOYHBIX METOJOB OYHUCTKH
nyporasa OT CEpHUCTBIX COEIMHEHHH Ha
aJCOPOIIMOHHBIA  CTAHOBUTCS  BO3MOXKHBIM
WCKITIOYUTh W3 TEXHOJOTHH Yy3en abcopOuuu
(puc.1) m nuHUSA TOJAYM MOTOKA MUpOrasa
NEPEKII0YAETCS HEIOCPEICTBEHHO K
anpcopbepam  C1-Cs DT0 00CTOSATENHCTBO
CO3/1a€T BO3MOJKHOCTb HCIIOJIb30BaHUS Y3Ja
OCYIIKH, 0e3 Kakoro-imbo KOHCTPYKTUBHOTO
U3MEHEHUsI B  HOBOM  KayecTBe  JUIsd
a7copOLIMOHHON OYMCTKM rasza MHUpOJU3a OT
CEpHUCTBIX COEIMHEHUU. [lns nmocTrkeHus

9TOU I JOCTAaTOYHO 3aIl0JIHHMTh az[cop6epLI

C1-Cs teonurom CaA.

Ha ocHoBe sKcnepUMEHTaIbHBIX JaH-
HBIX, HEKOTOpble MpPHUMEPbl M3 KOTOPBIX
OpuUBENEHbl Ha puc.2, 3, MOXHO OTMETUTh
BBICOKYIO 3()()EeKTUBHOCTh NPUMEHEHUSI CUHTE-
tuyeckoro meonuta CaA u  moaudu-
[IUPOBAHHOTO MPUPOJHOIO MOPJEHUTA, BHIOOP
KOTOpPbIX OO0YyCJOBIEH UX U30UpaTeabHOU
CIIOCOOHOCTBIO, pa3MepaMH «BXOJHBIX OKOHY,
HOJISIPHOCTBIO  a/ICOPOMPYEMOT0  KOMITOHEHTa
JUISL OYUCTKH MUPOJIM3HOIO raza OT CEPHUCTBIX

COE€IMHEHUI.

Tabmuna 1

Cocras IMUPOJIN3HOI0 Ira3a, MOCTYIAIIET0 Ha OUYUCTKY

OT CCPHUCTBIX COeIUHEHUN

Ne KommnoneHTsl HOCTyHHeVHHe B ysed % (MOJb)
n/m MIEJIOYHON OUYMCTKHU, KI/4

1 H.S 132 0.08

2 CO2 149 0.07

3 Cco 340 0.25

4 H> 1649 16.67
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5 CHs4 21165 26.7—— —
6 —~CaH2 —~_ N 624 0.
7( K1 PoH{ K: Ks Ks 141945 (——————————4 3
8‘5} oH 11159 | 7\ TN\ [\ [
9 CsHek T F T % 722208 1 ¥ L i i |
10 C3Hs 690 | D | | |
11 C4Hs 6298 | ~ 1 1 1 |
12 X 18 Xo Xs x, 10 L\ 4 /] 4
13 /AN 6@ 6& 6%7 | "] 0.
\ig \ 54 | 11.36]
Co 798 | X[ 01977 N
16 | jpemsgx 3427 | nNsd [ &
17 C: 125 | Nr0.02 !
18 | [Tonypx 239 | O LI ]
;g gsf\ ) A3/ ) Qf v L — -
T H3QJ1 4 ﬂlk,/ 0 | Xs |
21 | K| W V2 Ve [ fafve [ = oy jaﬂ_. Ve
YCTaHOBJIé]i qTo\IiLaI/IJIyq}Iﬁ Hok\i,: MPUPO/THBIA KJII/IHOHTI/IJIOJ#I/IT, IUHAMHRUCCKas
a71copOIIMOHHBIM MTOKA3aTeIIsIM, cpemu - ATIBROCTE T KOTOpOro _cocrasiuster  15mr/r

HUCIIBITAHHBIX IMPUPOIHBIX

[IEOJUTOB, IO

OTHOILICHHIO K CCPOBOAOPOAY, ABJIACTCA MOIHN-

buUpOBaHHBII

B

0CO0BIX

YCIOBUAX

asicopOeHTa, OHAKO, CIETyeT 3aMETUTh, YTO 3TO
B 8 pa3 MEHbIIIE, YeM y CHHTETHUYECKOTO IIe0JTITa
CaA (120mr/r ancopbeHra).

Puc.1. TexHonornueckas cxema 0JIOKa OUHCTKH nuporasa OT CCpHUCTBIX COCIMHEHUMN U TAKEIBIX
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KOMITOHEHTOB TIpoMbIlIIeHHOU ycTaHoBku DI1-300:

Ki - xommpeccopsl; X - xonoaunbHukH; Vi - cenapaTopsl; 4 - abcopoep;

Ci — agcopOepsbl.

C-10%ke/m®

yac

Puc.2 u Puc.3. DkcniepiMeHTalIbHbIC BHIXOAHBIC U KHHETHYECKHE KPUBBIC aJICOPOIIMH CEepO-BOIOPOIA
U3 MUporasa MOAU(UIMPOBAHHBIM MPHPOAHBIM KIMHOOTWIONUTON: 1 - ucxoausii neomur (Co =
3,5-10°%k2/n?); 2 - perenupuposanusiii (Co = 6,4-10°k2/n?); 3 - nBaxkmsl perenupupoBanusii (Co =
6,4-103ke/nd).

BriBoabI

HccnenoBan M aHaMM3MpOBAaH Marepuall, BbISBIEHA A(PQPEKTHBHOCTh 3aMEHbl HCIIOIb3yEMOIO B
npou3BosictBe OI1-300 mIenoyHOro MeToja OYHCTKM MHpOra3a OT CEepPOBOAOPOAA aACOPOIMOHHBIM,
KOTOPBIM MCKJIIOYaeT y3JIbl a0COPOLMM M CYILIKH CYLIECTBYIOIEH YCTaHOBKH, TEM CaMbIM 3KOHOMHUTCS
OTPOMHBIN XUMUYECKUN U KOHCTPYKTUBHBII MaTepUabl.

Jlokazana 3((eKTUBHOCTh 3aMEHbl HUCIIOJIB3YEMOIO B IPOU3BOJICTBE STHJIEHA JIOPOTrOCTOSIIETO
ocymmtesst Mapku KA-3M Ha npupoIHBIN TIEOTUT KITMHONTUIONAT A3epOaiipkanckon Pecyommku.

Onpenenenbl 3HAYUTENBHBIE YKOHOMUYECKHE U JKOJOornueckue 3(h(eKTHBHOCTH MCCIIeIOBAHUH,

HEKOTOPBIE PE3YyJIbTAaThl KOTOPBIX MIPEIACTABIECHBI B TAHHOM CTaThe.

Cnucok JiuTepaTypbl
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Piroliz qazindan hidrogensulfidin ta mizle nmasi ila ekoloji ma sa la nin ha lli
C.S.ibrahimov, 9.1.Babayev

Etilen va propilen istehsalinda piroliz qazindan hidrogen sulfidin te mizle nma si blokunda
geda n prosesla rin ta dqiqatlart aparilmigdir. Miid yya n edilmisdir ki, bu prosesla rin igtisadi va
ekoloji effektivliyini yikse Itma k {i¢iin hazirda se nayede istifade edilen galavi Usulunun

adsorbiya Gsulu ile 8 va z edilma si yikse k se ma ra a lds etma ya imkan verir.

Acar sozlar: pirolz qati, go lavi ile temizle nma, adsorbsiya, etilen istehsali, hidrogen
sulfid

Decision of ecological problems by purification of pyrolysis gases from hydrogen sulphide
Ch.Sh. Ibrahimov, A.l. Babayev

The research of the processes, proceeding in the block purification of pyrolysis gases from
hydrogen sulphide, used in production of ethylene and propylene have been conducted. In results of
conducted investigations it have been determined that for increase of economic and ecological
efficiency of these processes it is necessary to use the adsorption method instead of used at present

time the alkalike method, that gives a possibility to acieve the high rationalization degree.

Key wordas: pyrolysis gas, purification with alkali, adsorption, ethylene production, hydrogen

sulphide.
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YK 678.55;65

KOMITIO3UIIUU HA OCHOBE NIOJIUMEPHBIX OTXO/10B
MogaaeB WU.I'.,llIpixanues K.C.

AzepOarimxanckuil Y HuBepcuteT Hedtu u [IpombinuieHHOCTH

Paznuunble  cBoiicTBa  OMTYMOB B

IIMPOKOM AHAITa30HEC JAar0T BO3MOXHOCTH HX

HCIIOJBb30BaTh B Pa3InYHBIX o0JacTsx
HpOMLIH_IJ'IeHHOCTI/I . O,I[HaKO ) HCKOTOPLIC
XApaKTCPUCTHKH (a,Z[FGSI/IH, HHU3Kas

TEMIEpaTypa pa3MsryeHusi, 3JIaCTUYHOCTb,)
OMTYMOB YXYJIIIAIOT €ro 3KCIUIyaTalllOHHbIE
cBoiicTBa. JTa paboTa MOCBSMIEH PELICHUIO
stux npobimem. C 3TOM  1enpl0  HamH
Mo (pULIpOBaH HEPTIHOW ITOPOKHBIA OUTYM
C OTXOJaMU TMPOM3BOJACTBA  MOJMITUIICHA.
B pesynbrare 4ero mnoiaydeH NOJUMEPHO -
OMTYMHOM  BSOKYIIME  COCTaB  KOTOPBIH
o0OecnieunBaeT AKCIUTyaTal[MOHHbBIE XapaKTe-
pucTUKu U TpeboBaHME K achaabTO-0ETOHHBIM
nokpbiTus. IlokazaHo, 4Yro B pe3ynbrare
UCCIIEIOBaHMS TIOJIYYEH MOJIMMEPHO-OUTYMHAs
Bsokymue (I16B),xoTopsiii o cBouM (hU3HKO-
MEXaHUYECKUM  TIOKa3aTesiiM  IPEeBOCXOJAT
HEMOJIM(ULMPOBAHHBIN JTOPOXKHBIN HEPTSIHON
ouTym.

XapakTepucTuKa ¥ LEIM HACTOALIETO
paboTHI.

Hedrsanble nopoxHble OUTYMBI MEHSIIOT

86

KuroueBble ciioBa: OuTyM,MOIU(PUKALIAH,ITEPE
PpabOTKH,TOJIMMEPHBIN OTXOJI,pe3nHa,
MOJIUATUIICHBI, TOJUMEp OWTyMHas
KOMITO3UIHS, PU3UKO MEXaHHYECKUE
CBOWCTBA, NIEHETPAIIHS, TEMIIEpaTypa

CBOIO (1)I/ISI/IKO MCXaHHUYCCKHUE U (1)I/ISI/IKO'

XUMHNYCCKUX CBOMCTB n OCHOBHBEIC

TCXHUYCCKUC IIOKa3aTCiInu B 0OJIBIIION

nuarna3oHe  (TemmepaTyphl;  CTOMKOCTh K

XOJ'IOI[y;HJ'IaCTI/I‘IHOCT;SHaCTHqHOCTCﬁ;aI[FeSI/IH'

KOT€3Us;CTOMKOCT K arpecCUBHYIO Cpeny;
BBICOKAs  JIUAJICKTPUYECKON MPOYHOCTH U
T.A.),lI0 CPaBHEHHIO HHU3Kas I[IeHa JaloT

BO3MOXHOCTh HCIIOJIb30BaTh €ro B pa3IMYHbIX
oOmacTsXx. BUTYMBI MOXHO WCIIONB30BaTh B
pa3IMYHBIX 00JaCTAX: B CEIBCKOW MECTHOCTH U
B CTPOMTENBCTBE U MHOTHMX JAPYIHX OOJIacTIX
IMpomsbinuteHHocTr [1-8] ocHOBHOW HedTAHOM
nopoxubii (HIAB) Outym wucnonb3yrores i
HJIb xax

M3TOTOBJIEHUST ac(aabTOOETOHOB.

CBA3YyHOHIEC 3BCHO  OOJIKCH O6J'Ia,£[aTL C

BBICOKMMHU (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaMHM.

[ToaTomy TUISL pelieHus poOIeMbl

3aHUMAIOTCSI MHOrue yu€Hble wmmpa[ 9-12].
B 3tom pabote ¢ 1enpio nomydyeHus Outyma c
du3uko

BBICOKMMHU MEXaHNYCCKHUMU

IIoKa3aTcIiMu HaM IMpoOBCACHA €ro

MoauUKaIUs C OTXOJaMH IPOU3BOJICTBA

MOJIMATHIIEHA U (PYHKIIMOHAIBHBIMU TPYIIIIAMHU.
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B  pesynmpraTe  MoamduKanus ~— TOTydeHA
MOJIMMEPHO-OUTYyMHAs KOMITO3UIIHH c
BBICOKUMH TEXHUYECKHE XapaKTEPUCTHKAMH.
st MoaupuKaIIH UCTIOJIb30BAJH
HOJMATUIICHOBBIE OTXOJIbI u
Ouonponmep(aepeBsSHHBII KaMEHBb ). 17151
MOJU(PUKAIIMHA BBIOPATOCH CICAYIONIHIA PEIeTT
(Tabm.1)

Pa3zpaborannbie acanbToOCTOHHBIE CMECH

JIA JIMThEBOM TCXHOJIOI'nn YKIIaAKH1
COOTBCTCTBYIOT CaMbIM KCCTKHUM
HOPMAaTHUBHBIM Tpe60BaHI/I$IM, XO0TA n

H3roTaBJIMBArOTCsA Ha OCHOBC O6I)I‘-IHI)IX,
3a49acCTyro

outrymsl Tunia BHJI 60/90 u 90/130. bnarogaps

HCKOHAMIIMOHHBIC, JAOPOKHBIC

BBICOKOH aare3un " CHe(PUIHBIM
XUMHUYECKAM  CBOWCTBAM  BSOKYIIUX U3
PE3NHOOUTYMHBIX KOMITO3HITHIA (PBK)

oTMedaeTcst d3(QexT ynydnieHus CBOMCTB

YIIOKEHHBIX IOKPBITUM CcO BpemMeHeM. B

OTJIMYHUE OT OOBIYHBIX JUTHIX ac(PalbTOOECTOHOB
3HAYUTENIBHO CHIJKEHbI CIBUTOBBIE nedop-
Maiuu (KoJieeoOpa3oBaHUE) B MOKPBITUAX MPH
ux O9Kciryatanud. HaOnromaercst xoporee
CIICTJICHHE CO CTapblM TOKPBITHEM, HPUYEM
0e3 KaKkoi-1M00 JOMOTHUTEIIBHON 00pabOTKH 1
HOJATPYHTOBKH. OTH OTJIMYUS  MO3BOJISIOT
YIPOCTUTh TEXHOJOTHUIO PEMOHTAa JOpOr H
n30aBUTbCA  OT  BBIPABHUBAHUS u
(bpe3epoBanus AePEKTOB CTApPBIX MOKPHITUN B
mporecce dKcrulyarauuu. brnarogaps sTomy
OTCYTCTBYET JaJIbHEWIIEE PpacTPECKUBAaHUE
NPUJIETAIOIINX YYaCTKOB CTApBIX MOKPHITHH B
nporecce akciutyaraimu.(Ta6.1,2,3 u4).

IIyrém  u3MeHEHus  IpaHyJIOMETpPU-
YECKOro  COCTaBa  MHHEpPAJbHOM  4YaCTH
ac(ambTOOCTOHHON CMECH IOJIydeHa MOpHUCTast
CTPYKTypa, KOTOpasi B XOpOIIO MOJ00paHHOM

COCTaBe CMeCH HaxoauTcs B mpexaenax 4-5 %

OT MaCChl CMCCH.

Taomn.1

Du3NKO-MEXaHMUECKHUE MOKa3aTeu MOJyIeHHBIX OuTyMoB Mapku baky 85/25, kak

HPOMBIIIJICHHbIH OUTYM

[Toxazarenu Enennnbl usmepenus baxy 85/25
[enerpamms mpu 25 °C Mm/10 20-30
Touka pazmsraeHust (KOJIBIO U IIap) °C 80-90
Pactsoxumocts mipu 25 °C CM 2,5
TemnepaTypa BCOBILIKA °C 246
[Ipenen npounoctu (1o dpaacy) °C - 10
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Tabmumna2
CaoiicTBa OUTYMHO-TIOJIMMEPHBIX KOMITO3UIIAN
3HavyeHUs NMoKa3aTeseH 10 MpUMepam
Iloxka3arenn S)
NPOTOTHII
1 2 3 4 6 7 8 9
YcnoBHast IpOYHOCTH MpH PBetcs 6e3
aspeiBe, Mlla Harpys3Ku
PP 45 | 100 | 6,0 | 65 by 70180 | 50195
OTHOC-HOE yIJIMHEHHE TIPU
paspsiBe,%
650 | 850 | 1100 | 780 - 900 | 900 | 700 | 830
Teépnocts no lopy A, yci.
En
63 50 35 58 20 45 | 43 | 40 | 45
IITP nmpu T=190 °C, P=49 H,
r/10 MmuH
18 20 40 35 100 30 | 35 | 30 | 25
Tabnuna3
DU3NKO-MEXaHUUECKUE CBOICTBAa KOMITO3UIIUM HA OCHOBE PE3MHOBON MBLIH
Ne ITokaszarenu O06pa3isl
1 2 3 4 5
1 ITponukHOBeHuUe uriel npu 25 °C 38 72 100 71 96
2 Temmeparypa pazmsiruenus, °C 49 68 82 56 75
3 Temnepatypa xpynkocth, °C -10 -10 -26 -8 -20
4 Pactspxumocts ipu 25, °C 40 60 70 55 60
5 [T10THOCTS, T/cM ° 2,34 2,36 2,38 2,2 24
6 Temmeparypusle u3menenuss npu T1=65 °C B 7 6 6 6 6
TEUEHUH 5-TH YacoB
7 [Mpenen mpounoctu Ilpu 20 °C 2,4 3,0 3,5 3,1 3,4
ITpu 50 °C 0,9 1,0 1,2 1,1 1,3
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Ta6numa4
[Tokazarenu GpU3NKO-MEXaHUYECKUX CBOMCTB ac(aibTOOETOHHBIX cMeceit
OO6pa3ibt
HanmenoBanus nokasarenen
1 2 3 4
IIpenen npounoctu npu cxxaruu, Mlla, Ilpu
temriepatype 20 °C 22 ] ) )
50 °C

0,9 - - -
KoadhdunmeHT BOTOCTOWKOCTH MPH JTUTSIIEHOM 0,86 0,90 0,94 0,90
BOJIOHACHIIIIEHUH, % 110 00BEMY
Koaddumnuent Bogocroiikoctu 0,90 - 0,95 0,89
HabGyxanwue, % mno o0bémy 0,6 0,9 0,5 1,0
OcTtato4Hasi MOPUCTOCTb, % M0 00BbEMY 2,1 2,4 2,0 2,3

Pasnuynble  cBoiicTBa  OMTYyMOB B
HIMPOKOM JIMANO30HE JAl0T BO3MOXKHOCTh HX
WCTIOJIb30BAaHUS B PA3NIMYHBIX  00JIacTsIX
MPOMBITUIEHHOCTU. O IMHAKO,HEKOTOPhIE

XapaKTEePUCTUKHU /aAre3us,Hu3Kask TeMIeparypa
pPa3MSTUYCHUS,DTTACTUIHOCTh  U.T  J/OUTYyMOB

YXYALIAIOT €ro 3KCIUTyaTallMOHHBIE CBOICTBA.

Ota paboTa MOCBALIEHA PEHICHUI0 ITHX

B pesynrare
outymHbIil BsDKymuit coctaB\[IBB/, koTopbIit

MOJIy4YeH IOJIMMEPHO-
oOecrnieunBaeT AKCIUTyaTallMOHHbIE
TpeboBaHMs K achanTo-0ETOHHBIM MOKPBITIUM
Jloka3zaHo,uTO B pe3ynbTaTre MUCCIEIOBAHHUI
nosnydeH IIbB,kotopsiii mo cBoum ¢Qusmuko-
MEXAHUYECKUM  II0Ka3aTelsiM  MPEBOCXOIUT
HEMOAM(DULIMPOBAHHBIN JTOPOXKHBIK HEPTAHOM

. ouTyM.
HenacTaTkoB.C ITOU LEJBIO HaMH
MOJIUGHUIMPOBAH HEPTIHON JOPOKHBIA OUTYM
C TIOJIMMEPHBIMU OTXOJAMH.
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ISTISMARDAN CIXMIS POLIMER TULLANTILAI 9SASINDA KOMPOZISIYALAR
Mévlayev I.h.,Six8 liyev K.S.

Istismarda olmus polimer tullantilari il neft yol bitumlar1 modifikasiya olunaraq yiikse K fiziki-
mexaniki xasselora malik polimerbitum qarisigr alimmisdir.Alinmis polimerbitum qarisiqi
o laga la ndirici kimi asfalt-beton qarisiqinin hazirlanmasinda istifads olunmuidur

COMPOSITIONS ON THE BASE OF PLASTIE WASTE
Movlayev |.H.,Shixaliyev K.S

Various properties in a wide range of bitumens to give an opportunity to use them in different
areas of the industry. Equal, some features/adhesion, low softening point, elasticity and t d/bitumen
worsen its performance characteristics. This work is dedicated to address these nedastatkov. to this
end, we modified the oil road bitumen with polyester wastes. The result obtained with polymer-
pokrytaim. Shows that as a result of issledovannij received the QIPS, which on the Physicomechanical

parameters surpasses the original unmodified road oil bitumen.
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V]IK 665.6

ONPEAEJEHUE BPEMEHU BOCCTAHOBJIEHUS JABJIEHUSA [TPU COEPUYECKMU-
PAJTMAJIBHOU ®UJIBTPAIIMM HEHBIOTOHOBCKOM
HE®TH B OJTHOPATHOM 3AJIEKH.
C.A.Mycradaes, I.I'.Cadapos

AzepOaiimkanckuii ['ocygapctBenHbiil YHUBepcuTeT Hedtu u [IpomumnneHHoCTH

HUIIA nedpreraz SOCAR

B cratbe peuiCHa TUAPOJUHAMHNYCCKAA

HECTAallMOHapHad 3azada 0 C(l)epI/I‘leCKI/I'

pamuanpbHOM  (QUIbTpanuu  HEC)KUMAEMOM

HEHBIOTOHOBCKOM HePTH U3 nonychepruyeckon
HEC)KUMAEMOU

OOHOPOJHOW  3aJieXu K

BepTHKaﬂBHOﬁ CKBa)>XHHC, pa6OTaIOIHCﬁ B

LIEHTPE 3aJIEKH.

[Ipouiecc BOCCTAaHOBJICHUSI JABJICHUS B
3QJIeKM  HAYMHAETCS  TOCIie  MTHOBEHHOMU
OCTaHOBKH pa0OTHI CKBKHUHBI U MIPOUCXOTUT B

B IIEpPBOH 30Ha

JBYX

BOSMYUICHUA HAYMHACTCAd CO CKBAXHWHBI U

cragusax, craguu,

3aBepIIaeTCs KOT/la OHAa JOXOAWT JI0 KOHTYypa

IMUTaHUuA, a BTOpasd CTadusd HAYUHACTCA C
MOMCHTaA 3aBCPHICHUC HepBOﬁ ctTaguu H
3aBCpUIACTCA C MOMCHTEC IIOJIHOI'O

BOCCTaHOBJICHHA JaBJICHHUA B 3aJICKHU.

KiroueBble cj10Ba: HEHLIOTOHOBCKAS He(1)Tb,

chepuuecku-paauanbHas GUIbTpaus,

g depeHnraIbHOe ypaBHEHUE, TPAaHHYHBIC U

Ha4YaJIbHBIC YCJIOBUS, 3aKOH PACIIPCACIICHUA

JaBJICHUA, O3Tall BOCCTAHOBJICHHA JAaBJICHUA, BPECMA

BOCCTAHOBJICHUS JaBJICHHA, 30HAa BOSMYIICHUC,

KOHTYp NUTAaHUA , CKBAXXWHA.
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3anaua pelieHa PUOTUKEHHBIM
METOJIOM M JJisi 000MX CTafuil ObUTH MPUHSTHI
COOTBETCTBYIOIIME 3aKOHBI pacmpeerecHus
naBieHuss U auddepeHuanbHoe  ypaBHEHUE
ObLII0 Ha  OCHOBE

JABMIKCHUA PEUICHO

OMPCACIICHHBIX HAYaJIbHBIX W  T'PAaHUYHBIX
YCJ'IOBI/II\/’I U HHTCTPAJIbHBIX COOTHOLLIEHUN U

OblJIM  BBIB € CHBI JJId IIOoJACYETa

bopMyIIbI
BPEMEHHU BOCCTAHOBIJICHUS JIaBJICHUS B 3aJICHKH.

B pesynbprare pemieHus mocTaBiI€HHON
3aJ]a4ui YCTAHOBJIEHO YTO, MPOJAOIKUTEIHLHOCTD
MEpBOM CTaAMM BOCCTAHOBJICHHS JaBIICHUS
MPSIMO-TIPOTIOPITOHAIEHA  KBaJpaTy paanyca
30HBI

BO3MYUICHUA n 06paTHO-

MIPONIOPLIMOHAJIbHA KO3 PUIHEHTY

IBE30IPOBOJHOCTH 3aJICIKU.
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C  nmpyroii  CTOpOHBI,  HpPOAOI- @unbrpanyss HeQTH HOAUMHSAETCA I10
KHUTEJIILHOCTh BTOPOH CTaJuM BOCCTAaHOBIIECHUS CTETICHHOMY (HEIMHEHHOMY) 3aKOHYy M Ha
JABICHUS MpPSAMb-H HEIMHEHHO 3aBHCUT OT KOHTYpE U TaHUS HOJIePKHUBACTCA
pamuyca 30HBI BO3MYINEHHs M 0OpaTHO IIOCTOSIHHOE JaBiieHuE Py
IPONOPIMOHATIbHA KOA(D(UIMEHTY Ibe30Ipo- B MomeHte Bpemenu (=0, or6op
BOJINHOCTH 3aJI€KH HEHBIOTOHOBCKOM HETH. HEHbIOTOHOBCKON HEe(TH U3 IUIaCTa MTHOBEHHO

PaccmarpuBaercs cyda, Koraa IIPEKPALLACTCS. s 3TOro cirydas,
HeCTallMOHapHas (QUIBTPAIUS HECKHUMAEMOil i epeHIanbHOe  YPaBHEHHE  IBHKCHHS
HCHBIOTOHOBCKOH ~ HE(TH  NPOHCXOIMT B He(TH B IOPUCTOH cpele MMEeT CIEAYIOIIUil
OJHOPOIHMH Hodycepuyeckoil 3amexu K BUL.

BEPTHKAIIbHOI CKBaXXMHE, PACHOJI0KEHHOH B @ _ 12 3 { 8 )”: 1)
LICHTpe 3aJIEKH. 3agaya peleHa o T o=

HpI/I6JII/I)KeHHI)IM METOA0OM, IMPUMCHACMBIM

axagemukom .M. Bapen6narrom [1,2, 3].

Vpasuenue (1) pemaercsi npu CIEAYIONMX HAYaTbHOM U TPAHHUYHBIX YCIOBHSIX

0 =r - H(EF(FF -FT) o
P(R,t) = P,; (3)
Xz =(2 ;lL‘_z[ ) (4
o = i[:tj (‘mz) £ ( )
1 8 28r _m-2(¢@ i 1
x=2 E‘XX ox = i(t:] n (Zmz) z%ir}‘ (5)

Ha nepBoii cTagy 3akoH pacnpeAeIeHHNs AaBICHHUS B BO3MYIIEHHON 30HE 3a1€KU

IMPUHHUMACTCS, B BUIC
2 3

12(0)

x
P ,t =Pt B, (t e P (t

0=<x=I(t) (6)
IIpu x = I(t), umeem P[I(t), 0] = P[1(t),t] ,rorna ycnosue (3) npuHUMaET cle YOI BUL

-2 n—a

PI(E. 4 = P - = (2 )[R 15 @

T T3

U3 pasenctsa P[I(t), t] = Py(t) + P,(t) + P5(t) u (7), nonydaem:

(-7l ©
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U3 (6), onpenensiem:

2 dF

ol = 1(6) = 2P, (t)I(t) 4+ 3P;(t)I(z); 9

W3-3a HeMPephIBHOCTH MIEPBIX MPOM3BOIHBIX naBieHus u3 (5) u (9), monyuaem:

28,(8) +3P,(8) = (L) I (0 (10)

Zma
U3 (6), onpenensiem:

18 8P

- x
=2 B dx

_ _t .
v = “:tj - EPZ [tj 20 + 12'P3 (t:] 12(t) (11)

W3-3a HEMPephIBHOCTH BTOPBIX MPOU3BOAHBIX aaBicHus u3 (5) u (11), umeem:

3P,(0) + 6P () =" (L)' = (12)

n 2me —_—
- rno(e)

Pemas cucremy ypasuenutii (8), (10) u (12), onpenensiem:

Py(t) = — ?!;: [23& )i 1%&] (13)
P =22 (L) 1R @
ro() = Po= 5 () T TR (L) TR0

[Moacrariss 3HaueHus HaiaeHHbIX (15) koadduimentos u3 (13), (14) u (15) B (6) moayuaem:

— _m g ;E n5+3n+2(i)%ﬂ E(i)iu I'J._
P(x’t] - Pk n—2 (Zmz} Rn + Inin-2) \Ima i . (t] + n e l n (t] 2(e)
n+2 f @ \m 22t
In (Emz) in (tj &

(16)

Jlnst onpenenenus [(t), BOCIONb3yeMcs HHTErPaIbHBIM COOTHOIIOHHUEM:

d pi(e) _ ap
£ [P (xt) xdx = 2,1(8) (3)

x

o+ 2D, 1] —2,P(0,1) ++PIL(D, D) “0 @)

U3 (2), Haxoaum:

= n-z

=(=) =@ s

2na

1 (5)

==t

W3 (7), nHaxoaum:

P(o,) = P, — (2 ]H-R? (19)

n—2 \Ina

YuaurteiBas (16), (7), (18) u, (19) B (17), nonyuaem:
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L0 p - () AT IR (LR 0+ 2 (L) R 02

) F R e {68 [ - w]}w'ﬂ -

2, (:m)_f‘lz(tﬂaeﬂ {F‘ - z(zfﬂji-[g%—g%(t)]}—mz Pk“n:(gfﬂf g?];
D 412 () = e (20)

Hnrerpupys (20) B npenenx or "0" xo I(t) u or "0" no t, momyqaem:

'n+1}|n

1 (t) = a=,t
10n®

(21)

U3 (21), momydaem Bpemst POIBHKCHHS TPAHHIIBI 00TaCTH BIUSHUS HA TIEPBOU CTAUH:

_ (m+1(n?-4) (O
o 10n® =y
Ipu I(t) =
p = in+1)(n®-4) R®
0 ipmE .

(22)

R, monmy4aem u3 (22), mpog0JHKUTEILHOCTD TIEPBOM CTaauu t = tg, B BUIE:

(23)

3a BpCM: tl} BO3MYHICHUC NOCTUI'ACT KOHTYpA MUTAHUA U HAYUHACTCA BTOPAA CTaAUA TpoLecca

BOCCTAaHOBJICHHMA JaBJICHHA B I1JIaCTC.

Ha BTOpOfI CTAUH, 3aKOH pACHIPCACIICHUA NaBJICHUA IPUHUMACTCA B BUAC!

,.|

P(x,t) = Pg(t) + P; Et]

0<x<R (24)
IIpu x = R | umeem:

P(R,t) = Pg(t) + P;(t) + P5(t)
C yuerom ycnoBus (3), umeeMm:

P(6) + P3(D) + Pi() = P,

A Takxe UMeeM YCJIOBHE:

- 8P

& — i .
|, _ o= 2Pi(OR +3Pi(OIR

U3 (24), ipu L(t) = R, monyyaem:

=~

W3 pasenctsa (26) u (27), umeem:

29P
dx

97

3

+P3(tj

(25)

(26)

(27)



EKOENERGETIKA Ne 1/2017

mn—-2

250 +3P5(0 = (X )R ® (28)
Otcrona HaxouM:
Py =1(L) R —2p;(® (29)
U3 ypaBHenus (25), Haxoaum:
Pi() =P, —3(Z) R —LiPi(0) (30)

[Toncrapinss 3nadeHus HaiaeHHBIX K03 duimentos u3 (29) u (30) B (24), monyuaem:

P(x, r]:lpk “Y(Z)rw ﬁp;(r}] +P;(D3 + E(zfﬂ}; ‘Rn —1pi(n= (31)

3 \ima

TpeOyercs, utoOb1 ypBHEHHE (23) pu X = R yJI0OBJIETBOPSUIO CIEAYIONIEMY HHTETPATLHOMY

COOTHOIIICHHIO:
£ [ P(x,t)xdx = =,R (jj)FR + 2,P(R,t) — =,P(0,1) (32)
U3 (31), umeem:
R(E)_, = (L) &% (33)
P(0,8) = P, —3(;]5-9?—3;3;(:3 (34)

VYuauteias (31), (33), (3) u (34) B (32) nonyuaem:

ifﬂﬂpk_i(ﬂ@ )i_R?_ip;[ﬂF Ff[t];—;*'l (T) R R __P”[t]lxa}xdx -

3 \imaz

=z, (2 j'%-.!-2%+aez;r:',{—ae2 lpk_i("@ };-R%—iijj‘[t]l

o v

(34)
Orcrona nomy4aem:
2O g [o(L) R 4 P20
2 2na

e M= (35)

R
Eg Ir}+4f 9 } ‘R 15

WHTerpupys, noiayyaem:

Py(e)=cermt —a(L )%-RT (36)

B kon1e BTOpO# cTaauu,T.€. mpu t = t,.
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I(t) = R; u3 (14), naxomum:

P,(t;) = == (2 ]; R (37)

Pl v

A u3 (36) umeem:

P;(t,) = Ce BE %o _ 4(i)5 R% (38)

2me
%K} T'PAaHUYHOT'O YCJIOBUS P: (t,}] = P;[:fc,j, HaxXOoJuM HHTCI'PIIbBHYIO IIOCTOSHHYIO, B BHJC.

snes( @ i A
c=Tnlgy "t (39)
o BT ®

[Moxcrasnss 3nauenue "C" u3 (39) B (36), umeem:

- E (L AR (S AT

-

T

VYuaureias (40) B (31), monyyaem:

P(r,t) =P+ (1- 45 +35) (L) R= + (- 142 -25) 22 ( 2 )i_R‘;-e‘;im-rD}

21 3R n 2na

(41)

[pu x = 0 u3 (41), onpenernsieM JOBJICHHE B CKBOKHHE Ha BTOPOW CTaIHU:

n-z EDE-J_

)H_R%_Erﬁl( Q )i e E(r-t,) (42)

in 2ma

@
P(D’ tj = Pr: = 'Pk + (Enﬂ

C npyroii croponsl. P, = P, — AP, (3)

W3 paBenctBa (3) u (42), mosyyaem BpeMsi BOCCTAHOBJICHHS JIaBJICHUST HA BTOPOW CTaIuH, B BUJIEC:

g \m R=Z
z AP+ ‘R 1
t:ﬂR In fz.,u} n +tg (43)
PR w0 )R

C yuerom (23), umeem:

- n-2

AP+ i "
1n 226 } (44)
S+l l:’lJ “}1

EM WA

_ R® |:':.'—:+1:II::P::"—4:|

T10=, B

B3|

T

B koH1e BTOpOU craauu, T.€. t=ty,, nmeeM:

AP, = AP, = GR. Torna u3 (43), momry4aem:

z GRT +f— n
e i
EM+1 llrz?ra‘}q

too =

I'ne typ- moTHOE BpeMs BOCCTAHOBJICHHS JaBJICHUS.
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[TpomomKUTETLHOCTh BTOPOM CTaauH, OyneT:

(@
2 GRA+[ ——
too =t = —In ~:'..".'|1.}‘_ (46)
2|:!'EE1 ﬁ{i}i
BT Imad

ITpu t = t,, Ig KOHIIA 1IepBOii ctaauu u3 (43), UMeeM:

1
— n—

R? aP+[i]”-R n

-
r

= In 2ma . —0
e 5n—|—1( Q );_an
In 2ra

OTCIOJ1a UMEEM.

ap, =222 (i); R (47)

In 2ma

A naBjeHHE B CKBaXHWHE B KOHIIE ITEPBOM cTaauu, OyeT:

pl=p, — AP =P, — (L) g5 48

c - ST BTN T 5 \Ga " (48)

JlaByieHre B CKBOKWHE B KOHIIC BTOPOM CTaJIMU ONPEACISACTCS M0 ClIieAyotmel hopMyiie.
P! =P, — AP, = P, — GR, rze

c

AP, = AP, = GR

3nech AP,- HaYaIbHBIN TIepena TaBJICHHUs.

BriBoabI
Pemena ruapoauHamMuueckas HecTallMOHapHas 3afada o cQepudyecKu-paguanbHON (UIbTpALUN
HEC)KUMAEMON HEHBIOTOHOBCKOUW HEDTH U3 MOTycPepruecKoil HEC)KUMAEMOU OJHOPOIHOM 3aJIEKU K
CKBA)KUHE.
[Tocne MrHOBEHHOW OCTaHOBKH Pa0OThl BEPTUKAJIBHOM CKBaXXKMHE, padOTarollell B LEHTPE 3aJICKH,
IIPOLIECC BOCCTAHOBJICHUS JABJICHUS B 3AJIEKH ITPOUCXOIUT B ABYX CTAIAUAX.
[Ipn pemenun 3amauu NpPUOIMKEHHBIM METOAOM JJIsi MEPBOM M BTOPOM CTaJuil BOCCTAHOBJICHUS
JIABJICHUS] B 3aJIe)KM, ObUIM NPUHATH COOTBETCTBYIOLIME 3aKOHBI paclpeseleHusi JaBIEHUS H
muddepeHIraIbHOe YpaBHEHUE JIBUKEHHS OBUIO PEIIEHO Ha OCHOBE ONpEACTIEHHBIX HAdalbHBIX U
TPaHUYHBIX YCIOBUH U MHTErpalbHBIX COOTHOIIEHUH, CI€I0BATEIbHO ObUTH BbIBEACHBI (POPMYIIBI IS
MI0/ICYETa BPEMEHH BOCCTAHOBJICHUS JABJICHUS B 3AJICKU.
[IpoomKUTENBHOCT EPBOM CTaJUU BOCCTAHOBJIEHUS JIaBJIEHUS MPSMO-IIPONIOPLHUOHAIbHA KBAJpaTy
pamuycy 30HBI BO3MYIIEHHS U OOpaTHO-NPONOPIHMOHATbHA KO3(PPHUIMEHTY  Mbe30IpPaBOJAHOCTH

3aJICKU.
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[IpoaomKUTENBHOCT BTOPOI CTaAMM BOCCTAHOBJICHUS JaBJICHUS MPSMO U HEJTMHEWHO 3aBUCUT
OT paaudyca 30HBI BO3MYILIEHHUS M OOpaTHO MPOIMOpPLUOHATBbHA KOI(PPHUIMEHTY Mbe30MPaBOJHOCTH

3aJIe’KM HEHBIOTOHOBCKOM He(bTI/I.
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“Qeyrinylton neftin bircins yataqda sferik-radial stizilma si zamam
ta zyigin ba rpa olmasi vaxtimin ta yini.”
S.D.Musatafayev, E.Q.Sa fa rov

Ma gale da, sixilmayan geyri-nyiiton neftin sixilmayan yarim sferik bircins yataqdan onun
ma rka zinda isle ya n vertikal quyuya dogru sferik-radial stiziilma sine dair hidro-dinamik qeyri-
stasionar ma sa la ha 1l edilmisdir.

Yataqda te zyiqin ba rpasi prosesi quyunun isinin ani dayandirilmasindan sonra baslayir va ki
marhaleoda bas verir. Birinci marhalada hays canlanma zonasi quyudan baglayir v 0,
gidalanma konturuna ¢atanda qurtarir. ikinci ma rha le ise birinci ma rha le nin qurtarmasi anindan
baslayir v yatagda ta zyiqin tam ba rpa olunmasi aninda qurtarir.

Masela taqribi Usulla hall edilmisdir, har iki marhale Uglin uygun to zyiqgin
sa pa la nma si qanunlar ga bul edilmisdir vo ha ra ka tin diferensial ta nliyi mia yya n baslangic
vo sorhad sartlari ve integral minasibatlori o sasinda yataqda te zyigin berpasi vaxtinin
hesablanmasi {i¢iin diisturlar ¢ixarilmigdir.

Qoyulmus masalanin halli naticasinde misyyan edilmisdir ki, tozyigin birinci
ma rha lo sinda ba rpa midda ti ha yo canlanma zonasi radiusunun kvadrati il@ diz muts nasibdir
va yatagin pyezokegiricilik @ msali ile ise te rs mute nasibdir.

Diger teroefdan, tezyigin barpasinin ikinci marhalesinin davam etme mudde ti
ha ya canlanma zonasimin radiusundan diiz vo qeyri-xa tti asilidir vo qeyri-nyiiton neft yataginin

pyezokeciricilik @ msali il ta rs muta nasibdir.
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Acgar sozlar : geyri-nylton neft, sferik-radial stzilma, diferensial te nlik, sserhad ve
baslangic so rtla r, ta zyigin sa pa le nma si ganunu, te zyiqin ba rpas1 ma rha Ia si, te zyiqin ba rpasi

vaxti, ha ya canlanma zonasi, qidalanma konturu, quyu.

“Determination of pressure recovery time for spherical-radial filtration
of non-Newtonian oil in a homogeneous deposit”
J.S. Mustafaev, E.Q.Safarov

In the current statement the hydrodynamic nonstationary problem of spherical-radial filtration
of incompressible non-Newtonian oil from a hemispherical incompressible homogeneous deposit to a
vertical well operating in the center of the deposit is solved.

The process of pressure recovery begins after an instantaneous shutdown of the well operation
and occurs in two stages, in the first stage, the disturbance zone starts from the well and ends when it
reaches the power loop, and the second stage begins from the moment the first stage is completed and
completes from the moment of the full pressure recovery In the deposit.

The problem was solved by an approximate method and for both stages the corresponding
pressure distribution laws were adopted and the differential equation of motion was solved on the basis
of certain initial and boundary conditions and integral relationships and formulas were derived for
calvulating the time of pressure restoration in the deposit.

As a result of the solution of the stated problem, it is established that the duration of the first
stage of pressure recovery is directly proportional to the square of the radius of the perturbation zone
and is inversely proportional to the coefficient of the piezoelectric conductivity of the deposit.

On the other hand, the duration of the second stage of pressure recovery is directly and
nonlinearly dependent on the radisu of the perturbation zone and is inversely proportional to the
piezoelectric conductivity of the non-Newtonian oil deposit.
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