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The classification of biopolymers was given and some biopolymers were described more in detail in this ar-
ticle. Some physical properties of biopolymers are mentioned and compared to simple polymers in this article. The
optical density of biopolymers is mainly learnt and discussed.

1. Types of biodegradable polymers ma- There are four types of biodegradable polymers:

terials coming from agro-resources (Polysaccharides,
The classification of biodegradable materials is Proteins) which are called biomass products,
shown in the Fig.1 Biopolymers (the full name is coming from microorganisms (polyhydroxyalka-
biodegradable polymers) differ from the other noate), Polylactides (PLA) which is obtained by
plastics by the possibility of decomposition into using biotechnology and synthesis from renewa-
microorganisms by chemical, physical or biologi- ble resources. As it can be seen from Fig.1 Poly-

cal impact. These properties of biodegradable caprolactone (PCL) is obtained through classical
polymers will be solution for waste problem. chemical synthesis way [1].
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Fig. 1 The classification of biodegradable materials [1]

> Polysaccharides

Starch based polymers are obtained by extraction
from plant raw materials with subsequent modifi-
cation. Cellulose based polymers are obtained
through modification of natural raw material or
bacterial fermentation [2].

> Proteins

Natural high molecular weight organic com-
pounds, built from the residues of 20 amino acids,
which are linked by peptide bonds into long
chains [3].

> Polyhydroxyalkanoate (PHA)

The other technological area biopolymers-the
production of polyhydroxyalkanoates (PHA ab-
breviation) belonging to the type of aliphatic pol-

yesters as the basis of Alpha hydroxy acid. Amer-
ican company Metabolix and Procter & Gambler
are stressing out on this area [4]

> Polylactides (PLA)

One of the most perspective biopolymers are the
polymers of milk acid-Polylactide (PLA), a raw
material for the production of which is maize,
Saccharum officinarum and rice etc. There are
two ways to obtain PLA from Lactic Acid — di-
rect polycondensation of lactic acid and the
polymerization of disclosure of cyclic lactide [4].
> Polycaprolactone (PCL)

Polycaprolactone (PCL) is caprolactone poly-
mers. It has a good resistance to water, oils and
solvents. Moreover, it has low viscosity and easi-
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ly processed. It can be blended with starch to re-
duce the cost and to increase the biodegradability.
Also, PCL decomposes under physiological con-
ditions (for example in the human body) and
therefore received much attention as an implanta-
ble biomaterial [5].
2. The research of biodegradable polymeric
films their properties, characteristics and
equipment

Preparation of investigated specimens of bio-
degradable materials
All specimens are manufactured using extruder
SJIM 35-400. 36 specimens were obtained.
[6].
Polymeric films were manufactured using the fol-
lowing compositions [6]:
* Pure low-density polyethylene (referred as
LDPE);
* LDPE + 3% potato starch + 1% glycerine (re-
ferred as LDPEL);
 LDPE + 3% potato starch + 1% glycerine +
10% itaconic acid (referred as LDPE2);
* LDPE + 5% potato starch + 1% glycerine +
10%itaconic acid (referred as LDPEJ);
* LDPE + 2% molasses (dry) + 1% glycerine (re-
ferred as LDPE4);
« LDPE + 2% molasses (liquid) + 1% glycerine
(referred as LDPED).
The outer view of biodegradable materials Low
Density Polyethylene + Sorbitol (10 %), Low
Density Polyethylene + Chitosan (3 %) and Low
Density Polyethylene + Molasses liquid (3 %) are
given in the picture

Research equipment and methods of study of
biodegradable polymers
LDPE, Glycerine 1 %, Molasses (dry) -2%;
LDPE, Molasses liquid 2%, Glycerine 1 %; Pure
LDPE; PEVD + Chitosan (3%); LDPE + Sorbitol
(10 %); LDPE+ Molasses liquid were used for the

photo elastic method of the stress analysis. This
method was applied to check the residual stress
distribution in polymeric films.
Photo elasticity is the display of optical anisotro-
py in isotropic solids under mechanical stress [7].
The non-destructive photoelasticity method was
applied by testing the character of residual stress-
es distribution in polymeric film material [8].
The views of the distribution of polymeric films
residual stresses were captured using colour cam-
era EO-1312c.The quantitative evaluation of the
stresses, having in mind the mathematical point
of view, was complex thus only qualitative analy-
sis of stresses was carried out in this work [8].
Optical density testing method and equip-
ment
Proof printing was carried out for samples with-
out additional surface treatment (virgin surface
tension) and with additional treatment by setting
the power at 70 W/min/m2. Such value of power
was selected considering the recommendations of
flexographic printing machine operators from
Lithuanian printing houses. The surface tension
of polymeric materials was increased by using the
corona discharge device ‘“Vetaphone Corona-
Plus”. The densitometer “X-Rite Colour” was
used to determine optical density and microscopic
analysis was carried out using the optical micro-
scope “AM2111 Dino-Lite basics” [9].
Printability testing results
Polymeric samples were printed using Flexiproof
100/UV” [6] printing tester and optical density
was tested with the Spectrodensitometer “X-Rite
Colour”. Polymeric films were analysed under the
optical microscope “AM2111 Dino-Lite basics”
was used. The results of optical density analysis
of the researched polymeric film prints are pre-
sented in Table 2. [9].

Table 2. Optical density results [6]

Polymeric film Optical density,D
Without Surface treatment 70 W/min/m2 surface treatment
LDPE 1.23 1.23
LDPE1 1.22 1.22
LDPE2 1.03 1.03
LDPES3 0.83 0.83
LDPE4 0.78 0.78
LDPES5 0.95 0.95

The optical density value of LDPE 1 (D=1.22)
polymeric film is the highest except LDPE
(D=1.23) polymeric film under without and with

70 W/min/m2 surface treatments. But, the values
of LDPE 4 (D=0.78) polymeric film are the low-
est compare to LDPE2 (D=1.03), LDPE3
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(D=0.83) and LDPE5(D=0.95). [9] The micro-
photographs of 100% colour patch of microscopic
analysis of all tested polymeric films without sur-

Fig.3 The microphotographs of 100% colour
patch of microscopic analysis of all tested poly-
meric films without surface treatment [6]

The microphotographs of 100% colour patch of
LDPE 1 show that UV inks were inked on surface
qualitative. The measured values of optical densi-
ty of LDPE2 and LDPE3 samples were insuffi-
cient as recommended for UV flexography print-
ing (see Table 2). As can be seen from micropho-
tographs shown in Fig.3 and Fig.4 the inking
quality of LDPE2 and LDPE3 surfaces was worse
than LDPE1. Especially for LDPE3 as the UV
inks did not form a solid layer but were tended to
contract itself into the shape of a drop. Additional
surface treatment increased optical density by

PR

Fig.4 The microphotoghs 100% colour patc

face treatment are shown in Fig. 3.raggedness of
graphic elements etc.).

'13% for LDPE2 sample and 35% for LDPE3

sample. Also, and the layer of inks on surfaces of
LDPE 2 and 3 was more solid than before treat-
ment. But it could be stated that these two poly-
meric films still require improvement of the man-
ufacturing process by changing the parameters of
extruder, composition of material and concentra-
tion of additives. In conclusion, the optical densi-
ty result of LDPE 1 is comparable to traditional
BOPP polymeric films

Thus, the next step for using this polymeric film
for flexography printing should be print quality
assessment using the geometrical parameters cri-
teria approach (accuracy of raster dots, the rag-
gedness of graphic elements etc.).

PE2

of miroscopic analysis of all tested polymeric films

with surface treatment 70 W/min/m2[6]
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Of course, the final optimization of this new pol-
ymeric film for packaging purposes requires more
detailed researches considering to mechanical
characteristics (tensile strength, elongation at
break, seal strength, coefficient of friction and
other), barrier properties (permeability to water
vapour, oxygen, ink migration and other) [9].
Conclusion
> Analytical review of packaging materials
for food based on principles of green en-
gineering was carried out.
> Research of physical-mechanical charac-
teristics and parameters of biodegradable
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NATURAL RESOURCES OF SMALL RIVERS IN THE REPUBLIC OF AZERBAIJAN
AND ENERGY SOURCES
Kamila Jafarli Ahliman
Azerbaijan Architecture and Construction University

The water, which forms 2/3 of the Earth's
surface, is evaporated by the Sun, and is exposed
to rainfall and snowfall at a different altitude of
the earth's surface, which eventually turns into

T

The total surface water resources of
Azerbaijan are 28.1-31.7 cubic kilometers per
square. Surface water resources are rivers (8359
rivers), lakes (450), water reservoirs (5) and
glaciers (9). Annual inventory of groundwater
resources is 9 cubic km. The hydroenergy
reserves of our rivers are 37 billion. Kvt. which is
the second after Georgia in the Caucasus. There
are various mineral-containing mineral resources
in the country. The territory of Azerbaijan is
called "Mineral Water Museum”. Mineral raw
material base of the republic is not justified by
hydrocarbon reserves. The country's more than
450 black, non-ferrous and precious metal ores,
non-metallic raw materials and construction
materials, underground fresh, mineral and thermal
waters and iodine-bromine industry and others.

Water resources

Most of the country's water resources
come from transboundary water, which creates
serious problems for consumers both in
quantitative and qualitative terms.

An analysis of the state water use data showed
that the total volume of water extracted from
natural water sources during the biennium (1990-

Keywords: Small Rivers of Azerbaijan, Energy
system on the rivers, Natural water resources,
Impacts identified on Alternative and Renewable

Energy Sources
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strong rivers with great potential energy. The

territory of Azerbaijan - the Great and Small

Caucasus mountain system, the Talysh mountain
system

Istisu in Kalbajar, Badamli, Sirab in
Nakhchivan, Shusha - Turshsu and Shirlan,
Davachi - Galaalti and Vaykhir mineral waters
are also known far from the Republic. There is a
river system of over 8550 watercourses in the
territory of Azerbaijan, the total length of which
iIs 33665 km. The water collecting area of all
these rivers is 85600 km?. 7550 rivers are rivers
with a length of less than 5 km. Of the remaining
800 rivers, the length of the 65 is about 50 km
long, and the length of 735 varies from 6 km to
50 km. The largest rivers flowing through the
territory of Azerbaijan are Kura, Araz, Ganikh,
Samur, Gabri, Hekeri rivers. There are two major
groups that distinguished rivers: mountain rivers
and plain rivers.

reserves.

2013) was 11.1-16.37 kms3,

underground waters 1.54 to 0.51 km3 .
During this period, the amount of water
withdrawn from natural sources decreased
approximately by 1.3 times. This can be assessed
in recent years as a result of its long-lasting
drought in Azerbaijan, as well as in the country's
economic reforms and the rational use of water.

including
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List of Azerbaijani rivers

1000 km-dan yuxari

e Kiir, 1515 km
e Araz, 1072 km

1000-100 km

Qanixcay, 413 km

Qaburricay, 394 km
Samur ¢ayi, 216 km

Anaxatir (Ehram vo ya
Xram), 201 km
Tartorgay, 200 km
Sumgayit¢ay, 198 km
Kiirokgay, 186 km
Tiiryancay, 180 km
Bazargay, 178 km
Bolgargay, 163 km
Oyricay, 135 km
Agstafacay, 133 km
Arpacay, 126 km
Xagingay, 119 km
Pirsaatcay, 119 km
Goygay, 115 km
Qargarcay, 115 km
Vilascay, 115 km
Hokoricay, 113 km

Qudyalcay, 108 km
Qusargay, 108 km

Ceyrankecmoazcay, 100 km

100-50 km

e Goncacay, 99 km

o Gilangay, 99 km

e Olicangay, 98 km

e Volvolacay, 98 km

e Somkirgay, 95 km

e Qaracay, 93 km (Quba vao

An overview of the main water sources

Xagmaz)

Zoyamgay, 90 km
Kondoslangay, 89 km
Girdimancay, 88 km

Agsugay, 85 km

Oxgucay, 85 km

Lokargay, 84 km

Incocay, 83 km (Agdoro, Tartor
vo Yevlax)

Qurucay, 82 km (Xocavand vo
Fiizuli)

Lankorancay, 82 km

Gorangay, 81 km

Naxcivangay, 81 km

Qurucay, 77 km (Quba vo
Xagmaz)

Axincagay, 76 km

Qosgarcay, 76 km

Gilgilcay, 72 km

Hoasonsugay, 71 km
Domiraparangay, 69 km

Aggcay, 68 km
Cikilcay, 68 km
Cagacigcay, 65 km
Bala Kiir, 63 km
Hocazsugay, 63 km
Olincacay, 62 km
Xonasencay, 62 km
Cogazgay, 60 km
Cayirgay, 58 km
Muxaxgay, 56 km
Tikanlicay, 56 km
Kiirmiik¢ay, 55 km
Katexcay, 54 km
Sabrancay, 62 km
Kiinkiitcay, 52 km
Bumgay, 51 km
Incocay, 51 km (Cabrayil)
Zabuxcay, 51 km

Goytopacay, 50 km
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There are 8,359 rivers in Azerbaijan,
5,141 of them belong to the Kura basin, including
1177 in the Araz basin. The length of 8188 rivers
is 25 km, 107 - 26-50 km, 40 - 51-100 km, 22 -
101-500 km, 2 - more than 500 km. Azerbaijan's
river systems belong to the Caspian Sea. The
number of rivers flowing directly into the Caspian
Sea and their sleeves is 3218. The rivers directly
flowing into the Caspian Sea are divided into 2
groups: the North-East slope of the Greater
Caucasus and the Gobustan rivers, the Lankaran
natural rivers.

Kur is the main source of water in the
South Caucasus, but also the longest river. It
passes through the territory of Turkey, Georgia
and Azerbaijan. The total area of the river basin is
188,000 km2, approximately 30% of the Kura
basin is in the territory of Azerbaijan. The Kur
River basin is divided into 3 subgroups: the left
bank, the right bank of the coast, and Araz basin
rivers.The largest river after Kura is Araz. This
river flows from the territory of Turkey, Armenia
and Azerbaijan to the Kur River near Sabirabad
district. The river basin is 102000 km2, and only
18% is in the territory of Azerbaijan
Monitoring of the upper, middle and lower
streams of the Kura river in the country shows
that pollution levels in the upper and lower
streams of the river are much higher than the
average flow. High pollution in the upper stream
of the Kur River occurs on the territory of the
countries where it passes (Georgia, Armenia), and
is formed at the expense of wastes discharged
from settlements in the downstream and through
the Araz River (Armenia).

Thus, the level of contamination of river
water in the Shikhli-2 settlement on the border
with Georgia has been repeatedly determined by
the results of the five-year observations and the
Water Containment Index. Here, the content of
phenols in water is 7-9 times, copper compounds
5-7 times, oil products 1,2-2,8 times and biogenic
substances 1,4-3,7 times more the norm. Due to
the absence of polluting sources in the flow of the
river from Georgia to the Mingachevir reservoir
and the natural self-cleaning processes in the
river, the density of pollutants in the water
decreases to 30-55%, and the amount of these
remains high above the norm.

Ganikh river flows through the territory
of Georgia and Azerbaijan as the third largest
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river which flows in the Mingachevir reservoir,
which is on the Kura river. The total area of the
river basin is 12080 km2.

The area of the Samur River basin is 3620 km2
and the Astara River is 242 km2. The total area of
the basin of the river basin beginning with the
north-eastern slopes of the Greater Caucasus, as
well as the Lankaran-Astara zone, is only 22500
and 5200 kmz2.

Water regime of rivers

The water regime of the rivers can vary
from year to year depending on the surface area,
atmospheric  precipitation, evaporation and
filtration losses.

Greater Caucasus Rivers:

e The rivers flowing from the north-east -
Gusar, Gudyal, Valvala, Karachay, Atacay -
pour into the Caspian. Because of the snow
and glaciers, the end of the spring and in the
early summer.is plentiful

e The southern slopes of rivers - Katex, Shin,
Kish, Balaken, Talacay, Mazim, Kurmuk
rivers, Ganikh and Eyrichia, by flowing into
the Kura, form its left arms. These rivers
create cones in their beds.

Small Caucasian rivers:

These rivers are divided into two groups
for distribution throughout the year and nutrition-
al properties in different seasons:

* The rivers that generate flood waters from rain
water during summer months. This group in-
cludes the rivers flowing from Murguz and
Garabagh ridges with a height of 2500 m
(Tovuzchay, Asrikchay, Khachinkay, Gar-
garchay, Kondalanchay, Kuruchay and others).

* The rivers that are flooded from snow waters
during the spring and summer months. This group
includes all the rivers of the Lesser Caucasus, ex-
cept for Murug and Karabakh ridges.

Absheron-Gobustan Rivers: The main
source of food for Absheron-Gobustan rivers is
the rainwater. The share of this source of food in
the Jeyrankeshmaz and Pirsaat rivers is 70% and
98% respectively. Geological structure of Ab-
sheron-Gobustan region is dominated by cypress
groves. Therefore, the share of groundwater in
rivers' feeds is negligible and is generally mini-
mal in the study area: 2-16%.

Lankaran rivers: The main river sys-
tems, Vishonchay, Lankaran and Tengarchay,
contain snow water (4-13%). However, the main
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source of food for the rivers is the rainwater. In
Lankaran rivers, 71-90% of annual flows fall on
rainwater and 20-30% underground waters.

The natural resources of the Kura and
Araz rivers are 25,921 km3, with 61,9% of them
being used in 1997-2006. In general, flow of the

Kura River to the Caspian Sea is 365 m®s or
11.51 km®. Adding water resources to Guba-
Khachmaz and Absheron-Gobustan, as well as
the Lankaran natural river valleys (2.171 km?),
weigh 13,681 km?,

Distribution of natural water resources of Azerbaijan

The water re-
Local wa-
sources from
. ter re- . . Total
Ne Region neighboring coun- 5
sources . km
Km? tries
km3
1 | Kura basin 4.603 12.2 16,803
2 | Aras basin 1.038 8.08 9,118
3 | Quba-Khachmaz & Absheron-
0.381 - -
Gobustan
4 | Lankaran basin 1.190 - -
Total 7.81 20.28 28.09

Water consumption
The water loss was highly appreciated by
irrigation and water supply systems: only 68.2%
of the total amount of water withdrawn is deliv-
ered to the consumer. Thus, the remaining water
is attributed to different types of losses (31.8%).

Since most of the flow in the local rivers
flows during the summer and their flow is not
regulated, it is impossible to use the floodwater
efficiently. Only 10-15% of these waters are used
for irrigation during vegetation. Therefore, there
is a great need for regulation of the flow of local
rivers and construction of water reservoirs to
provide crops with irrigation water. Thanks to the
construction of new reservoirs, the total area of
irrigated land can reach 1600-1650 thousand hec-
tares.

In summer, when the demand for irriga-
tion sharply increases, the flow of rivers is dimin-
ished, and in many cases some of them are dry. In
these months, the consumption of rivers is about
10% of their water resources. There are fewer

Names of economic and ad-
ministrative regions and cit-

I1eS

2010

2011

flows in some zones (2,7% in Lankaran-Astara
zone, 8,5% in Shamakhi-lsmayilli zone). Re-
duced river water shortages make it harder for
farmers to provide water.

In artificial water reservoirs, 21.5 bIn. m3
can accumulate water resources. Most of them are
used for irrigation and hydroenergy purposes. It is
enough to note that the Mingachevir reservoir, the
largest reservoir in the country, was able to fill in
1988 and the Aras water reservoir reached its full
capacity in 1995.

The lack of drinking water resources is
imperative for the protection of water resources
from pollution. In order to provide transboundary
pollution of the Kura and Araz rivers and provide
rural population with quality drinking water,
modular type water treatment plants were com-
missioned in 320 settlements in 2007, with a total
population of about 530,000. Economic and ad-
ministrative regions and towns of the country's
total water consumption in the years listed be-
low (million cubic meters).

2012 2013 2014

Azerbaijan Republic 7715 8012 8248 8229 8115
Baku 667,8 536,6 514,9 509,6 549,5
Absheron 332,1  300,2 297,7 3441 336,4
Ganja-Gazakh 7770 818,3 850,5 877,4 876,5

14
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Sheki-Zagatala 2749 2722 2775 275,2 271,3
Lankaran 96,7 104,4 99,3 99,1 96,6
Guba-Khachmaz 302,9 3015 301,2 302,1 296,6
Aran 44;' 0, 4726,2 5046,8 4975,1 49477
Garabagh 409,7 5188 4514 449,3 431,3
Kalbajar-Lachin .
Mountainous Shirvan 1114 1146 112,8 112,6 111.3
Nakhchivan 3015 3190 296.,4 2843 198,0

Current anthropogenic effects of river ecosys-
tems
Water used for irrigation
Breaking the forests
Solid waste disposal
Washing machines in rivers
Disposal of wastewater from their
homes to rivers
Hydromorphological changes
7. Pollution through pesticides and
fertilizers in agriculture
The following implications can occur on the fol-
lowing important pressures:
* Reduction of water hardness and water
consumption from environmental flow to
low levels. As a result, some rivers may
dry summer;

orwdpPE

o

e As it is well known, the demolition of
forests leads to soil erosion and reduced
leakage of surface water, which results in
reduced water consumption during low
flow periods;

» Disposal of untreated wastewater and
solid waste leads to deterioration of water
quality in rivers;

* Morphological changes lead to differen-
tiation of river conditions from source
conditions. River coasting with concrete
may affect the flora and fauna of the river;
» Water is polluted with organic chemicals
that come from agricultural areas. This
leads to damage to the ecosystem of the
river and have a negative impact on health.

Hydro-Electric Power Stations On Rivers

Mingachevir Mingachevir 402
Shamkir Shamkir 380
Yenikend Yenikend 150

Khoda Afarin Soltanli 102

Tahtakorpu Shabran 25
Sarsang Sarsang 50

Shamkirchay Shamkir 25

Bilav Ordubad 22
Arpacay-1, Arpacay-2 Sharur 21,9
Varvara Yevlax, Mingachevir, Goygol 16,5

Small Hydro Power Stations
Vaykhir Babek 5
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Goychay
Ismailli-1
Ismailli-2
Balaken-1

An ecologically clean, renewable and

inexhaustible source of energy in the
rivers of republic is about $ 40 billion annually.
KWH, but the economic benefit is 16 billion
kwh, of which 4 billion KWh belongs to small
hydroelectric power stations (sHPS). In the
legislation of the Republic of Azerbaijan sHPS,
which can supply power from 50 KW to 10 000
KW, which is placed in steady flow of water and
returns water directly to its own mileage.
However, the new law requires smaller
hydroelectric power stations to increase their
power limits, which will create more favorable
investment opportunities for the country. One of
the beneficiaries of renewable energy sources is
small hydroenergy, as the electricity generated by
this method is cheap, practically no stable in the
weather, and ensures the return of durable
electricity and construction materials for 3.5-5
years.

The total power of the hydroelectric
power stations in the AR energy system is 16.0%,
and the amount of electricity produced is close to
12.0% (2.4 billion kWh). It is possible to obtain
3.2 billion KWh of electricity per year thanks to
the 61 small hydroelectric power stations that can
be built on rivers, water channels and irrigation
water reservoirs.
Volume of impacts identified on Alternative and

Goychay 3.1
Ismailli 1.6
[smailli 1.6
Balaken 1.5

Small hydroelectric power stations -
Small hydro power stations in general in small
mountain rivers are planned to be designated, but
no exact sources have been specified. Based on
the baseline analysis of the project, a general
assessment was carried out taking into account
the major environmental threats to the mountain
rivers.

Since small hydroelectric power plants
are expected to receive energy by using a
derivative method, the electricity generated by
this method does not cause any environmental
pollution or harmful environmental effects. Small
hydroelectric power stations are easy and cost-
effective, and are also less likely to be accidental.
Small hydroelectric power stations are long-
lasting, and the energy generation process is
essentially automated, so fewer labor force is
needed to manage and control the power plant.
The facilities of small hydroelectric power plants
are usually not designed for dams and the impact
on the mesh is minimal. Nevertheless, this meth-
od may require the construction of such dams in
the technological design proposals, or planning to
construct several small hydroelectric power plants
on a small river, as well as maintaining a large
amount of water in the pool outside the stream
without maintaining the flow of water, regardless
of water regime.
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Although hydropower development can
not have a negative impact on the canals, it can
reduce the flow of rivers and can adversely affect
the river ecosystem. During the construction of

AZERBAIJAN

the derivation channels, the river can lead to

changes. However, it should be noted that due to

frequent repetition of flood events in the moun-

tain rivers, especially in Shaki-Zagatala and Shir-
16
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van rivers, additional coastal reinforcement may
be required due to the fact that the flow processes
are activated, which can increase the anthropo-
genic impact on the river ecosystem and river wa-
ter quality. Depending on the technological selec-
tion of water withdrawal from the river (even if
there is a derivation method) and the lack of even
water balance on the upper and lower sides of the
river, there is a risk of drying in the river segment

Geotermal energy - In the event of an ac-
cidental use of the potential of underground wa-
ter, environmental pollution can also be negative-
ly affected by the underground water resources.
During the operation of the geothermal power
Impact assessment timetable is presented as a

means to identify concrete water stress zones

e Hydroenergy development can have
a negative impact on canals, but can
minimize river flows and can ad-
versely affect the river ecosystem
e Can cause changes in the river bed
during the construction of derivation
channels;
¢ Rapid repetition of flood events in
the mountain rivers, especially in
Shaki-Zagatala and Shirvan rivers,
may require additional coastal works
due to the active flow processes,
which can increase the anthropogen-
ic impact on river ecosystems, river
water quality
e Due to the water withdrawal method
(even if there is a derivative meth-
od), and the lack of even water bal-
ance on the upper and lower floors,
depending on the technological se-
lection for returning to the river,
there is a risk of drying in the river
segment
Small hydroelectric power plants can gen-
erate a negative impact on the soil when it is en-
ergized. It is also suitable for use in agriculture, a
part of the farm to remain under the water flows
down the river a bit during the warm-up and con-
tinuous lack of water and poor soils are expected
in connection with the establishment of water
supply. Nevertheless, with the efficient manage-
ment of water resources, small water power

Small HPS

plants, water is required for the cooling process
and for recycling the water (because some of the
reservoirs have been evaporated). This can affect
water supplies in nearby areas.

Geothermal waters are sulfur, mineral salts and so
on. Due to its richness, discharge to surrounding
areas can affect the quality of water. Providing
recycling of water on the closed system and pre-
paring an environmental management plan at the
design stage can prevent these problems. From
this point of view, the environmental impact as-
sessment at the design stage and the selection of
the best possible technologies and operation re-
gimes have been deemed necessary.

and to formulate project proposals on that

basis:

e Designing of small hydroelectric power
plants, taking into account the water
consumption, seasonal flow rating and
ecological sensitivity of the river. For
example, the last 5-10 years

e Restricting the construction of smaller
hydroelectric power plants in rivers with
a risk of statistical water use, or avoid-
ing the construction of several smaller

Irrgng?/r;t, water-supply stations in one river;
sh o%t—terr;w e Reduce the impact on the ecosystem by
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ensuring that environmental flows are
safeguarded in rivers;

e Itis necessary to select a section with a
solid mast, and to bring river before the
water pumping station should be
cleaned regularly;

e Population needs for water, as well as
technical and irrigation water needs,
public consultations with local people

plants, generated in dispersed areas, along with
alternative energy, can provide additional water
source and additional irrigated land for irrigation
64, and a positive change may occur.

The riveside pools created for the operation of the
Small Hydropower stations can cause soil erosion
and increase erosion. From this point of view, it
is advisable to take into consideration the areas
exposed to acute erosion and to carry out re-
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searches in this direction before planning. How-
ever, Small Water Power Plants may require
more or less land plots, depending on the relief
form. During their designing, the areas of the for-
est area or the riverbed area may be required for
the construction site. In this case it is imperative
to expect the construction camp and small hydro
power plant installations and buildings, as well as
the productive layers and plant protection re-
quirements for temporary placement of technical
equipment. Particularly, erosion can lead to in-
creased soil load and soil erosion or desertifica-
tion processes with anthropogenic impacts. In all
other cases, there is no significant change in the
soil's ecology while receiving energy through hy-
droelectric power plants.

The construction of small hydro power
stations and their subsequent exploitation can

lead to contamination of water sources and
sources of drinking water with various undesira-
ble substances - construction waste, lubricants
and waste water sources. The use of these sources
of water both in drinking water and in households
can have a negative impact on the health of the
population.

In general, the effects of all sources on po-
tential human health impacts are potentially miti-
gated. Thus, the use of alternative and renewable
energy sources in the energy sector instead of or-
ganic fuels (oil, gas, coal, etc.) has a positive im-
pact on human health in Azerbaijan, with the
most commonly observed deaths in the country -
blood vessel, respiratory and oncology will pre-
vent the adverse effects of the disease.
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AZI9RBAYCAN RESPUBLIKASINDA KICIK CAYLARIN TOBII SORVOTLORI VO ENERJI
MONBOLORI
K.9. Caforli
Respublika orazisinds axan ¢aylar haqqinda imumi malumat vo onlarin sarvatlori vo enerji
manbalorindan istifadenin tasirlorinin miisbat vo manfi qiymatlondirilmasi, yeni planlarin hazirlanmasi vo

son illarda verilan statistikanin tahlili.

HNPUPOAHBIE PECYPCbHI U UCTOYHUKHU SHEPI'MU MAJIBIX PEK B
A3EPBAMI’KAHCKOM PECITYBJIMKE
K.A. I:xxapapau
[TonoxxutenbHbIC U OTPULIATEIHHBIC OIICHKU 00IIei MHGOPMAIIUU O IPUPOTHBIX pecypcax M UCTOYHHKAX
SHEPTUH MaJIBIX peK B A3epOaiikanckon PecryOnrke u uX BO3JIEHCTBUH, MOATOTOBKA HOBBIX TUIAHOB U

aHaJIn3 IMOCICAHUX CTaTUCTUYCCKUX JAaHHBIX.
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K IMTPOBJIEME ®OPMHUPOBAHUS BA3bI 3HAHUM DKCIIEPTHOM CUCTEMBI AHAJIU3A
COCTOSIHUM DJIEKTPOAYHEPTETUYECKOUW CUCTEMBI
@.I'. I'agxues, Y.C. I'yceiinzane

Asepbatiodcanckui I'ocyoapcmeennviii Ynusepcumem Hegpmu u I[lpomviuiniennocmu
chingiz1946@mail.ru

KiroueBble ¢JIoBa: SKCIIEPTHAs CHCTEMa, SKCIEepT, Oa3a

3H21HPII>1, CCMAaHTHYECCKad CCTh, CUTyallMOHHAA MOJCIIb.

W3BecTHO, YTO AIIEKTPOIHEPreThyecKas
cuctema (29C) oTauM4aeTcss MHOTOYUCICHHBIMH
COCTOSIHUSIMU U PEXKUMaMH, YTO JUKTYeT HeoO-
XOJUMOCTh OIEHKH €€ XapaKTepUCTHUK U IPO-
THO3HOTO cocTosiHus. CyliecTByromue K HacTo-
SIEMy BPEMEHU aBTOMAaTU3UPOBAHHBIE CUCTEMBI
B COCTOSIHUHM OpTaHW3alluu IOJTY4YCHHUS WHEHOP-
Mallui OT Pa3au4HbIX KOMIOHEHT DIC ux 00-
paboOTKU C Y4ETOM OIICHKH MEPEXOAHBIX MPOIIec-
COB B peXKUME peanbHOro BpeMeHnu. OaHako, s
s dextuBHON padoTel IDC TpedyeTcss mpOorHo-
3UpOBaHUE CUTYallUl, TOCKOJIBKO 3TO 0OYCIIOB-
JICHO ONTHUMAIILHOCTBIO PACIPEICIICHUSI MOIITHO-
CTCH, HEOOXOIUMOW HAJECKHOCTHIO JJICKTPO-
cHaOxeHus, 00eCIeYeHHEeM KadecTBa JJICKTPO-
sHepruu [1]. Ucxonst u3 3TOro HEOOXOIUMOCTH
pa3paboTku 3kcneptHhIx cucteM (DC) monenu-
poBanust cutyaruii B 99C npuobpetaet ocoOyro
aKTyaJIbHOCTB [2].

CrnenyeT uMeTh B BUAY, 4TO (YHKIIMOHU-
poBanue DOC HanpsMyrO CBSI3aHA C TEXHOJIOTH-
el KOHTPOJIS M YIPAaBIICHUS CIIOXHBIMU OOBCK-
TaMH, TTO3TOMY BO3MOXXHOCTH OIEPATUBHON 00-
paboTku OoJsbLION MHPOPMAIMH, C TPUHATHEM
COOTBETCTBYIOIIUX PEIICHUH, CUUTAIOTCS HEO0O-
XOAUMBIMH Xapaktepuctukamu Takux 2OC [3].
W3BecTHO, YTO OCHOBHBIM KOMIIOHEHTOM JKC-
neptHoit cuctembl (DC) sBnsieTrcs 6a3a 3HaAHUMN
(B3), cnoxxHOCTH OpMUPOBAHUS KOTOPOU SIBIIS-
€TCsl OJIHOM M3 TJIABHBIX TPOOJIEM IOCTPOCHUS
OC. DTO CBA3aHO C OTCYTCTBHEM YHUBEpCAJb-
HBIX MEXaHHM3MOB OpraHW3alli{ 3HAHWU B BHJIE
B3aMMOCBSI3aHHBIX YacTel, OJTHA U3 KOTOPBIX OY-
Iy4d JAEKJIapaTUBHOW, OCHOBaHa Ha WH(oOpMa-
MU Pa3IUYHBIX HUCTOYHUKOB B HCCIIEIOBATEIb-
ckux DC, OpUCHTUPOBAHHBIX HA KOHTEKCT [4].
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[Iyctes B3 comepxut B cebe N 00BEKTOB
A={ai}=4 (i=1,2,...,n), mox KOTOpBIMH OyIaeMm
MMOHUMATh MOJIPOCTPAHCTBA HEKOTOpOro ¢op-
MaJIbHOTO TIpocTpancTBa RT Takux, uro

n
A=uvag;,a Nna =9 (k=1),
i=1
KaKJOMY M3 KOTOPBIX MPUIIHCAHBI CBOMCTBa Sy,
S2,..., Sn, a mobomy S (j=1,2,...,n) craBUTCS B
coorBercTBUEe M mpusHakoB fi, fo,..., fm. Iporte-
Iypy BBIAENIEHUS OOBEKTOB OyneM CUHUTaTh
dbopManpHOW, W3 Yero cieayer (GpopMarTbHOCTH
RF, a crioco6 ux 3a1aHus — IUCKPETHBIM.

O4eBHUIHO, YTO OHH JTOJKHBI yIOBJIETBO-

PATH CIEAYIOIIUM yCIOBUSIM:
- OBITH MIPaBUJIbHBIMU;
- OTBEYAThH OMPEICIICHHON L1eTH;
- co/IepKaTh 3HAHMSI IKCIIEPTOB.

B To0 xe Bpewmsi, oueBHIHO, YTO {ai} 00-
JIQTAF0T TAKUMH XapaKTePUCTHKAMH Kak (opma
[a(ai)], pasmepHocTh [A(@i)] ¥ ampecHBIi KOX
[r(ai)], onpeneneHHBIME C TOYHOCTBIO JIO &.

Ecnu na RF 3anath npaBuibHyio ceTh, TO
a=const, a A — BBITEKAOIMUM M3 I, 3a/1aHUE KO-
TOPOTO MOHUMAETCS JABOSKO: I' — CETh UCCIIE0-
Barenbckas (CH) u r — cerb 6a3oBas (Cb). Ecoun
TepBasi XapakTepHU3yeTcss CUTYAIMOHHOW €JIMH-
CTBEHHOCTHIO, TO BTOpas — WHIUBUIAYATbHO-
CTBIO, KOTJ/Ia Ka)X/JIOMy CBOWCTBY COOTBETCTBYET
cBost Cb U TOMyCTUMBIMU BO3MOKHOCTSIMH (MU-
HUMU3ALHUSA TIPU COXPAaHEHUU KOPPEKTHOCTHU
cBoiicTB). OueBUIHO, UTO N CBOICTBAM COOTBET-
ctBytoT N Cb u oxgna CU. Ilpouecc popmuposa-
HUS W TIPEJICTABJICHUS JCKIapaTUBHBIX 3HAHUI
MpeACTaBUM B BUJIE: MOAUGHUKAIIUN MACIITa0O0B,
peoOpa3oBaHus BXOAHOH WH(GOpPMAHUUA K TIO-


mailto:chingiz1946@mail.ru

EKOENERGETIKA 4/2018

JIO)KUTEIIBHOMY BHUAY, (OPMHUPOBAHHS 3HAHUM,
MPOIICAYPHl OpraHU3AIMH B3aUMOICHCTBHS.

[Ipobnema wmomudukanmum MacmTadboB
SKBUBAJIEHTHA 3a/1aue BhiOopa CU, oTpaxkaromieit
TaKyl KOHKPETH3aIMIO {ai} C 3aJlaHHBIMU CBOM-
CTBaMH, KOTOpasi HCOOXOAMMa /ISl aHAIIN3a U3Y-
gaemoi mpoosieMuoit oomactu (I10) uccnenona-
TEICM.

Onucanue ajropurma

1. AKTUBH3AIUs JEKIApaTHBHOTO OJIOKA.

2. 3amanne CH oskcmeprom, aub0 CH-
CTEMHO.

3. Beibop 1-ro cBONCTBa, COOTBETCTBY-
rontero Chb.

4. Ecim CU u Cb >kBHBajJCHTHEI, TO IIe-
PEHUTH K IyHKTY 6, B IPOTHBHOM CiTyJae — 5.

5. Mopuduxanus uHbopMauu K BHUIY,
cooTtBeTcTBytomeMy CH, B CBA3M ¢ 4eM Mpou3-
BOJHUTCA:

- MoaudUKaIus A,

- MouUKaIys I, C y9eTOM &;

- mpeoOpa3oBaHue JaHHBIX K BHY, CO-
OTBETCTBYIOIIEMY YTOYHCHHBIM 3HAYCHUSIM A U
r.

6. ®opmuposanne koHpurypamuu CH.

7. BbiOop cremyromero CBOICTBa, MpH
€ro HaJIM4MH, U Nepexo] K 4, uHaue K 8.

8. Bo3Bpar B OCHOBHOE COCTOSIHUE.

[TpeoOpazoBanre BXOAHON WH(pOpMALIUU
K TIOJIOKUTEIHPHOMY BHAY MPETHA3HAUCHO IS
orieHKU ee nH(opMaTUBHOCTHU. [10CKONIBKY Kax-
J0MY {ai} COOTBETCTBYET BEKTOP, JIEMEHTHI KO-
TOPOrO0 OTPaXKalOT €ro CBOWCTBA, HEOOXO/H-
MOCTh WX TMPEABAPUTEIBHON OIEHKU Tepes
BKIIFoUeHHEM B b3 comHeHnuii He BhI3bIBacT. [lo-
noOHasi 3aja4ya BechbMa CIIOKHA B TMOJMIIPU3HA-
KOBOHM CHUTYyaIllH, KOT/Ia AJIEMEHThI KaKJOTo U3
BEKTOPOB €CTh M3MEPEHUS PA3THYHBIX MPH3HA-
KOB, a TOTOMY TpeOyIOT BMEIIATEeIbCTBA IKCIIEP-
Ta, TUOO K€ TOJKIIOYEHUS CTEIHATBHBIX IPO-
nenyp. Ilocmenqnue 4acTHYHO TOATOTOBIICHBI B
Pa3IMYHBIX acMeKTaX paclo3HaBaHHs 00pa3oB U
HaMU HE pacCMaTPUBAJIHCh.
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B MoHONpH3HAKOBOW CHUTyalluHM, KOrja
3JIEMEHTHI IPOU3BOJIBHOIO BEKTOpA — pe3yJibTa-
Thl U3MEPEHHS 3HAYCHHUS OJJHOTO CBOMCTBa {ai}
3TOro He Tpelyercs MCXOols M3 COOOpaKeHUi
MEHbIIIEH HeomnpeneneHHocTu. [loaromy 3amaua
CBOIUTCA K (POPMHPOBAHUIO JIEKIAPATUBHOTO
6moka. M3BeCTHO, YTO CEMaHTHUECKUE CETU SIB-
JSIOTCS TaKUM CIIOCOOOM TIpEACTaBICHUS 3Ha-
HUN U OTHOIICHUN MEX]y HUMH, Korja OOBeK-
TaM COOTBETCTBYIOT BepIIMHBI (Y3JIbl) CETH, a
OTHOLUEHUSAM — COeAMHsIomue ux Ayru. Jlomy-
CTUM, YTO BEPUIMHBI CEMAHTUYECKOU CETH IpeN-
CTaBjleHbl LIEHTpaMH TOATpocTpaHcTs RF, To
eCTb OOBbEeKTaMHu {ai}, TOBOpS MO-APYroMy —
ctpykrypoit CU. 3ananum oTHOIIEHNE

Haxonutbcs Psamowm,

O3HAUaIoIIee COCAMHEHHE OOBEKTOB, MPOCTpPaH-
CTBEHHO pAaCIOJOKEHHbIX psaoM. Ecim mocra-
BUTb B COOTBETCTBUE B3aWMHO-OJHO3HAYHBIM
o0pa3oM BepIIMHAM CEMAaHTUYECKOH CeTH BeK-
TOPBI CBOWCTBA {ai} M ONPEICIUTh HAa 3TUX BEp-
UIMHAX MPUHATOE OTHOUIEHHE, TO IOJy4eHHas
TakuM 00pa3oM CTPYKTypa, MCXOJs U3 Cylle-
CTBYIOILIMX IPEJCTaBICHUNM, MOXKET paccMaTpu-
BaThCs KaK MOJIENb JEKJIAPAaTUBHBIX 3HaHUU. Ta-
KO€ TOHMMAaHHE MOJIENIM BIIOJHE OOOCHOBAHHO,
IIOCKOJIBKY OTPayKaeT B3aMMOCBA3aHHYIO B paM-
KaxX ONPEJEIICHHON CTPYKTYpPbl CHCTEMY JIEMEH-
TapHBIX ()aKTOB, MPU3HAHHBIX KCIIEPTaMU JaH-
HOM mpoOIeMHON 00J1aCTH U OPUEHTHUPOBAHHBIX
Ha (opMupoBaHHE MpouenypHBIX 3HaHUH OC
[5].

[IpeacraBnenHslil moaxoa K Gpopmupona-
HUIO JIEKJIapaTUBHBIX 3HAaHUH pealn30BaH HA OC-
HOBE TMPOrpaMMHOro oOecreueHus, KoTopas
TaKXKe MOJJIEPKUBAECT CUTYAIlUI0 HAIU4MsI 0a3bl
JaHHBIX, onucaHHou cpeactBamu CYB/], a mpo-
0JIEeMaTUYHOCTh HETOCPEICTBEHHOW CTBIKOBKH
CYB/l n nporpaMMHBIX MOIYJIEW pemaercs 3a-
rpy3koit unpopmanuu 3 CYBJ] B Oydepnyro
30HY, ¢ TIocenyrouei ee Monudukanueit K BUILy
JOCTYIIHOMY JJIsl AI3bIKa IPEICTAaBJICHUS 3HAHUI
B OC. Eciu ctpykrypa OydepHoil 30HBI mpea-
CTaBJIJIACh TaK, KaK Ha puc. 1,
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3amrch 0a30BBIX JAHHBIX

\ 4

[Ipeobpa3oBaHue TaHHBIX K
BUJ1Y, IOCTYIHPMY ITPOTPAMM-

[Ipencrandaue qaHHBIX

A 4

PabGoyas mamare

Puc. 1. Ctpykrypa 6ydhepHoi 30HBI
TO MpeACTaBICHUE 3HAHUI ObLIO peaNn30BaHO Ha S3bIKE CUTYAIIHOHHOTO YIIPABJICHUS.

W3BecTHO, UTO METO, 00YCIOBICHHBIN 3a/laHUEM CUTYalluH, ee KilaccuPuKanuu 1 MoauduKanuu
MMOHMMAETCS KaK CUTYallHOHHOE YIpPaBIEHHUE, a S3bIK OMHUCAHUs KaK 0OBEKTOB, TaK M CUTYyaIlMi Ha dTUX
00BEKTaX HA3BIBAIOT SI3BIKOM CHUTYAIMOHHOTO yrpaBlieHUs. [locnemnuii conepkut B cede MOHATHUS, OT-
HOUICHUS, ICUCTBHS U T.1., @ ©X OCHOBHOM CIUHMICH SIBISICTCS MPOCTas sifepHas KOHCTpykuus (XZY),
rJe 1oJ Z IOHUMAKoT OTHOIICHUE MM AchicTBrE, X U Y — IIOHSTHS.

OTHOCHTENILHO BBEJEHHOTO paHee IpocTpaHcTBa RT 3amanum crienyromue mnousTtus. IlycTs x
O3HA4aeT MOHATUE O0BEKT, &1, &2,..., n — €CTh IEpEeMEHHbIE, TPUHUMAIOIINE 3HAYCHHS U3 MHOXKECTBA A, p
— otHomieHue «MMeTb uMa», 1 — «beIThb OAHOBPEMEHHOY, I'2 — «HaxoauThcs Ha», p O3HAYAET MOHATUE
npocrpanctsa R, Torna BeIpaxkeHne Ha sS3bIKe CUTYALMOHHOTO YIIPABIECHUS IIPUMET CIEAYIOMHMi BUL:

((Xp&r) rap) ri((Xpé2) rp) i ...
.. T1((Xpén) r2p),

YTO 03HAYAET HAXOKICHNE Ha MpocTpaHcTBe RT 0HOBpEMEHHO N 06BEKTOB ¢ MIMEHAMH M3 MHOKECTBA A.

BaxxnelmmMu KOMIIOHEHTaMH TTOCTPOEHHUS S3bIKa CUTYAI[MOHHOTO YIPABJICHUS SIBISIOTCS HEYET-
KM€ OTHOIICHUS, KaK MOJ00Ms, CO CBOMCTBAMM TPAH3UTHUBHOCTH, PE(PIIEKCUBHOCTU U CUMMETPUYHOCTH,
TaK M Pa3Inyusi, CO CBOWCTBAMHU TPAH3UTUBHOCTHU, aHTUPE(PIEKCUBHOCTH U CUMMETpUYIHOCTH. [Ipu 3TOM,
BBHITIOJTHEHUE CBOMCTB pe(pIeKCUBHOCTH U CHUMMETPUYHOCTH CBUIETENHCTBYET 00 OTHOIIEHUU CXOJCTBA.

BBIBO/IbI:

1. ®opMupoBaHUe NEKIapaTUBHBIX 3HAHUI SKCIIEPTHONU CUCTEMBI MOKET OBITh 3(h(HEeKTHUBHO peanu-
30BaHO MPUHIIMIIAMUA MOAU(DUKAIINH, PEOOpa30BaHUS U B3aUMOICUCTBUS HH(OPMAITUH.

2. CTpykTypa 00BEKTOB HCCIIECOBAHUS MTPEACTABISAETCS B BUJIE CEMAaHTUUECKON CETH.

3. ®opmanuzaiusi 00bEKTOB CUCTEMBI HA OCHOBE HEUETKHX MOJENIeH CUTYallMOHHOTO YIpaBJICHUS
CIOCOOCTBYET Kaue€CTBEHHOW U KOJTUYECTBEHHOM OLIEHKE CUTYallUH U €€ YIIPABJICHHUS.
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ELEKTROENERGENIK SISTEMIN VOZIYYOTININ ANALIZI UCUN EKSPERT
SISTEMININ BILIKLOR BAZASININ FORMALASDIRILMASI PROBLEMINO DAIR

F.H. Haciyev, C.S. Hiiseynzads

Elektroenergetik sistemds situasiyalarin monitorinqi vo prognozlasdiriimast masalosine baxilir.
Sistemin voziyyatlarinin giymatlondirilmasi vo prognozlasdiriimast masalosinin holli Giglin ekspert
sisteminin strukturu toklif edilir, homin mogsadls geyri-salis situasiya modellorindon istifads edilir.

Acar sozlor: ekspert sistemi, ekspert, biliklor bazasi, semantik soboka, situasiya
modeli.

TO THE PROBLEM OF FORMATION OF THE KNOWLEDGE BASE OF THE EXPERT

SYSTEM OF ANALYSIS OF THE STATE OF THE ELECTRIC POWER SYSTEM

F.G. Hajiyev, C.S. Huseynzadeh
The problem of monitoring and forecasting the situation in the electric power system is
considered. The structure of the expert system for solving the problems of evaluation and forecasting of
the system state on the basis of fuzzy situational models is proposed.

Key words: expert system, expert, knowledge base, semantic network, situational model.
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Y]IK 665.61.543.32
IPEJJOTBPAIIIEHUE OBPA3OBAHMS OTJIOKEHUI MUHEPAJIBHBIX COJIEM HOBBI-
MU PEATEHTAMU
A.M.Camenos, A.JI.Ara-3age, M.J.Ancadaposna, O.[.Arazane, H.H.llIbixmamenosa,
A.D.Axbepoa, III.LK).AntueBa
HUIINHedTeraz SOCAR
Tonyuenvl uHeUOUMOPLL CONCOMNONCEHUSL, NPEOOMBpaAarowue 0OPA308aHUe OMIOICEHUL HA 000PY006a-

Hue Heghmenpomvicia u Ha mpyoonposode. Cocmagvl UHSUOUMOPA CONCOMNONCEHUS. NOTYHUEHbL HA OCHO8e Oughmo-
puoda amMmoHUsl, AHUOHOAKMUBHO20 NOAuUMepa, opmogochoprol kucromsl u Hagpmenama nampus. B cocmasax,
NOMYYEHHBIXOJISL NPe0OMBPAULeHUSL MUHEPATbHBIX COIe8bIX OMI0dICeHUl, bugdmopud ammonus cocmagisem 5-10%,
opmogocgopnas  kucroma  1-3%, aumuonaxkmueuwiti noaumep  10-15%, wagpmenam  wmampus  72-
84%. Ycmanoeneno,umo 3awumuulii d¢pghexm unzubOUMoOpa ¢ UCnOIb308aAHUEM COCMABO8 npu pacxode 30me/n 6
cynbghamuotl 8ode cocmagnaem 87,6-93,4%, a 6 xapoonamuou eode 89,2-94,5%. Ilpu pacxoode smux cocmagos
40me/n 3awummuslii 3¢pgpexm uneubumopos 8 cyavpamuou 6o0e docmuzaem 0o 90,6-97,0%, 6 kapbonammuoti 800e
00 92,3-97,6%. B cryuae pacxooa cocmagos 50me/ 3auumusiii 3¢pghexm uneubumopa 8 cyib@hamuoil 8ooe cocmas-
nsiem 95,8-99,8%, 6 kapbonammnoii 6ode 96,1-100%. Axmuenoe eewgecmeo 6 cocmasax cocmasisem 23,68-30,14
%.
Ipucymcemeue akmusnozo éeujecmea 8 menvuiux (20,12-22,68% mac.), u 6 6onvuiux (30,92-36,6% mac.) konuye-
CMeax 6 cocmase UHSUOUMOPA, cnoCoOOCMBYem CHUNCEHUIO UX 3AUWUMH020 dGexma 6 Cyib@amHuol u KapooHam-
HOU 8004X.

KioueBble cjioBa: HMHTHOUTOPHI COJICOTIOKCHUS,

COCTaB MHTUOMTOpA, Cyib(aTHas BOAa, KapOOHATHAs

BOJIa, 3aIIUTHBIN 3PP eKT HHrnOuTOPA.

Beenenne. OHOBpEMEHHOE NPUCYTCTBUE CKOI'0 COCTaBa BOJbI WM TEMIEPATYPbI, HapyIlIa-
B BOJHOH (haze MpOAYKUMU CKBAXHH aHHOHOB U eTcsl XuMuueckoe paBHoBecue. [losTomy ocaaku-
KAaTHOHOB OOYCIIOBJIMBAET BO3MOKHOCTh 00pa3o- coJyiell OOHapYXUBAIOT B CKBAKMHAX, HAa pa3iIvy-
BaHHUS CIEIYIOIIUX TPYAHOPACTBOPUMBIX COEIU- HOM TIyOMHE MO CTBOJNY CKBa)XKMHBI, BTPYOOIIPO-
HeHull (ocaakoB coJjieil): kapOoHaThl KajlbLus U Bonax cucreMsl coopa Hedhtu (CCH) HedTsaHbix
xenesa (1), cynbdarsl kanbuus, 6apus u, KOTO- MECTOPOKICHHI, B ammapaTax yCTaHOBOK IOJATO-
peie Hapsny ¢ cynbhumom xenesa (11 sBusrores TOBKU He(TH, B TpyOOIpOBOJAX, TPAHCIOPTHUPY-
TUMUYHBIMU COCTABIISIFOIIMMHA MUHEPAIbHBIX OT- IOIMX HE(PTh OT JOXKMMHOM HAacCOCHOW CTaHLUU
JIO’KEHHH OOJBIIMHCTBA HEPTEITPOMBICIOBBIX CH- JI0 TOBAPHBIX MapKOB, B 000PYIOBAaHUU U TPYOO-
creM.Hanbonee yacto BCTpedaroTcss OTIIOKEHUS IIPOBOAAX CHUCTEM IMOAJEPKaHUS IUIACTOBOIO
runca u kapoonara kanbius. OTI0KEHUS KaxXI0- nasnenus (ITI10). OcaxaeHue coneil BbI3BIBACT
ro TUIA OCaJlKa CBsI3aHbl CO CIENYIOIUMH (hak- Cepbe3HbIe OCIIOKHEHHMs TNpH A00blYe HepTH:
TOpaMHU: TEOJIOTUYECKUMHU YCJIOBUSMHU ILIACTa, «3aCOJIEHHE»  HACOCHO-KOMIIPECCOPHBIE  TpY-
COCTaBOM IUIACTOBBIX BOJ; IPUMEHEHUEM BBICO- Ob1(HKT) — ymMeHblIIeHHe BHYTPEHHETO TuaMeTpa
KoCynb(haTHBIX BOJ JJIS TIOIEPKaHUS IJIACTOBO- HKT B pe3ynbrate OTJIOXKEHHS COJIEM W, Kak
IO JABJICHUS; IPUMEHEHUEM XMUMHUYECKUX COEIM- CIIE[ICTBUE, CHWXXCHHME KOJIMYECTBA IKUAKOCTH,
HEHUHN /Ui TOBBbILIEHUS He(TEeoTAauu IUIacTa; J0OBIBaEMOI0 CKBAKMHAMH; BBIXOJ W3 CTPOs
CMEIINBAHUEM BOJ Pa3INYHbIX TOPU30HTOB. rITyOMHHBIX HACOCOB IPH MEXaHU3UPOBAHHOM

OCHOBHOE YCJIOBHUE COJIEOTIONKEHUS — 3TO crocobe A0OBIYM; BBIXOJ M3 CTPOSI W3MEPUTEINb-
00pa3oBaHME MEPECHIIIEHHBIX PACTBOPOB MOMYT- HOro 000pyn0oBaHMs; CHHXKEHHE 3()(HEeKTUBHOCTH
HO J10O0BIBA€MOM BOJIBI 32 CUET MCHAPEHHS, CMe- paboTel cemapaTopoB-nioforpesateneit (heater-
IIEHUs] HECOBMECTUMBIX BOJ], PACTBOPEHHUS TOp- treater); MHTEHCUBHAs! KOPPO3Hsl BHYTPEHHEN IO-
HBIX TOPOJl M Ta30B, M3MEHEHUs TepMmoOapude- BepxHoct HKT, tpybompoBomoB CCHu cucrem
CKUX YCIIOBMH, Jera3alliy BOJbI, H3MEHEHUs 00- IIIT1 B MecTax JIOKaIbHOIO OTCIIAUBAaHUS OTIIO-
el MUHepaln3aluy BOJbI. KEHU 1 o oTiokeHusmu[1,2].
OOpa3oBaHue MHUHEPAIBHBIX OTJIOXKEHUNH MOKET OpHMM M3 METOAOB NPEAOTBPALLEHUS OT-
MIPOUCXOJUTH B JIFOOOM MecTe HepTenpOoMBICIO- JIO’)KEHUSI HEOpraHMYeCcKHX cojel B obopynoBa-
BBIX CUCTEM, I'Zl€ B pe3yjbTaTe W3MEHEHHUs Nap- HUM SIBJSIETCS MPUMEHEHHE MHTHOUTOPOB coJle-
[AATTLHOTO JIABJICHUS YTJIEKUCIIOTO Ta3a, XUMUJe- obpazoBanust (MC).MHrUOUTOPHI  CONEOTIIONKE-
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HUS, IPOSIBIISIOT TPU MEXaHU3Ma JICHCTBUS OJTHO-
BPEMEHHO, HO OJIUH U3 d()PEKTOB, ABIAETCS TIpe-
BamupytouuM. MC HeopraHuuyeckux cojeil 1o
XapakTepy M MEXaHU3My JAEHCTBHS Ha IEpechl-
LIEHHbIE PACTBOPHI MOAPA3JAEISAIOTCS Ha pearcH-
ThI: IOPOI'OBOTO JEHCTBUS; X€IaTo00pa30BaTeNH;
KOMILJIEKCOOOpa30BaTeIH.

MexaHu3M JefcTBUSL peareHTOB «I10poro-
BOTO» JICHCTBHS 3aKIIOYaeTCsl B «OOBOJIAKHMBA-
HUM» YJIbTPAMUKPO3apOJbIIIeH KPUCTAIOB U
rHIPOGUIN3ANUN UX TIOBEPXHOCTH, MPEMSTCTBY-
o1Iel JanpHeiemMy pocty. B ocHoBe MexaHu3-
Ma sefictBust UC «m1oporoBoro» aeucTBus jexar
azcopOIMoHHbIe TIpoliecchl. MHrnOuTopsl copou-
PYIOTCSL Ha KpHUCTallaX KapOOHATa KaJbLUS WIH
rurnca ¢ oOpa3oBaHMEM acCOLUATOB, IPU ITOM
MIOJIaBJISIETCS POCT KPHUCTAJUIOB, H3MEHSIOTCS
¢dbopma U reoMeTpHUECKUE pa3Mepbl KPUCTAILIOB,
[IPEeIOTBPALAETCS NPUIUIIaHUE KPUCTAIUIOB IPYT
K Apyry. Menkue KpHCTaIbl-acCOLUAThI yJep-
KUBAIOTCS B MIOTOKE BO B3BEIIEHHOM COCTOSIHUU.
MexaHu3M JecTBUS «Xenara» 3aKioydaeTcs B
MPUCOCTUHEHNN KaTHOHA K JIByM M 0oJiee IOHOP-
HBIM aTOMaM OJHOI KoMILIeKcooOpa3yroueil Mo-
JIEKYJIbl 32 CYET MPOSABICHHUS MX KOOPAWHALMOH-
HOU cBsi3u ¢ MeTtautamu. OOpa3yroTCs ITUKITNYe-
CKHE COeIMHEHMs ¢ MoHaMu MeTajuia. Kommek-
coo0Opa3oBaTesid ¢ KaTHOHAMH IIEJIOYHO3EMEIb-
HBIX METAUIOB OOpa3ylOT aHUOHHBIE KOMILIEK-
cel.He3aBucumo ot mexanuszma jeiicteus HC,
KOJIMYECTBO OCaJKa HEOPraHWYECKUX COJIEH
yMeHbInaercs|2-4].

Heab padoTsl. Llenpio HacTosAmIEH pado-
ThI SIBJISIETCS MOJIyY€HUE HOBBIXMHTUOUTOPOB CO-
JICOTJIOKEHUS, KOTOpbIe CHOCOOHBI MpPENOTBpa-
marh 00pa3oBaHUE MUHEPAIbHBIX OTJIOXKEHUI Ha
He(PTENPOMBICIOBOM 000pYyJOBaHUU M TpPyOO-
MPOBOJAX M HCCIENOBAHUE MX MHTHOMPYIOIIMX
CBOWCTB.

IIpakTuyeckass yactb. [lomydeHsl MHTH-
OUTOpBI  COJICOTJIOKEHUS, MpPEeJOTBpallaroIIne
oOpa3oBaHHE OTJIOXKEHUH Ha 0OOpyrOBaHUE
HedTenpoMeicia U Ha TpyOorpoBoje. CocTaBbl
NC nonyuensl Ha OCHOBE OM(pTOpUAA aMMOHUS,
AHMOHOAKTUBHOTO TonuMepa, opTodochopHoit
KHUCIIOTHI ¥ HapTeHata HaTpus (22-X MpOLEHTHBIN
BOJIHBI pPacTBOp), MOJy4YEHHOro 00paboTKON
cBeTbIX HedrenpoaykToB[S].[lnst mpurortosie-
HUSI COCTAaBOB MHTUOHMPYIOIIUX COJIEOTIOKEHHS B
KauecTBE aHHMOHOAKTHUBHOTO MOJMMepa ObLIN HC-
MOJIb30BaHbl 2%-HBIHBOJHBIA pPAacCTBOpP KapOOK-
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CHMETHIILEIUTIOIIO3bI (KMLY) WIN 2%-
HBIMBOAHBIN pacTBOp nonuakpuiamuaa (ITAA).

OnHUM W3 OCHOBHBIX TPeOOBAaHUM, KOTO-
pbI€ TOJDKHBI IPEIBSABIATHCS K HHTHOUTOpaM Co-
JCOTIIOKEHUS], SBISIOTCA €ro  aJacopOLMOHHO-
necopOLMoHHbIe cBolicTBa.M3BecTHO, YTO HedTe-
ra30HOCHBIE TOPOABI 00TaJaI0T PA3IUYHON cMa-
YHBAEMOCThI0O U Pa3HOM COPOIMOHHON CrHOCo0-
HocThlo. Mcxons u3 aToro, [ yjaydlleHUs aj-
COpPOIIMOHHO-IECOPOLIMOHHBIX ~ XapaKTEPUCTHK
MHTUOUTOpPA COJIEOTIIOKEHHUS] HEOOXOIUMO HC-
M0JIb30BAaTh PEareHThl, CHUXKaroue mexdasHoe
HATsDKEHHE Ha TpaHule «He(pTh — HMHTuOHpyro-
M pacTBOP» M MO3BOJIAIOIINE YBEIUYUTH MO-
BEPXHOCTh KOHTaKTa ¢ KapOOHATHOW COCTaBIIA-
foieil. [IpuroroBieHHble peareHThl 3a CYeT aj-
COpPOIIMOHHO-IECOPOLIMOHHBIX ~ XapaKTEPUCTHK
JNEHCTBYIOT B KauecTBE MHTHMOUTOpa COJeH IH-
TEJIHOE BPEeMs, M TPOSBISIFOT BBICOKYIO d(hdek-
TUBHOCTh. OOpaboTKa MOBEPXHOCTH MPOIYKTHUB-
HBIX [TOPOJ] UHTHOUPYIOMICH KOMIO3UIINCH, CHH-
JKaeT TOBEPXHOCTHOE HATSHKEHHWE Ha TpaHULe
«opoia-He()Th-MHTHONPYIOIIMKA  pacTBOp» |
MO3BOJISIET JIy4llle TOJArOTOBUTH MOBEPXHOCTH
MOPOJBI K aJCOpOILMU 32 CUET OTTOPIKEHUS ILjIe-
HOYHOW He(TH U TUAPOPHUIU3AIIHA TOBEPXHOCTH
[6]. Hadrenar HaTpus, HAXOIAIIMICS B COCTaBe
3HAYUTEJIbHO CHMKAeT MOBEPXHOCTHOE HaTsDKe-
HUE Ha TpaHulle pasznena (a3. AHMOHAKTHBHBIN
nosuMep OJOKUPYET MOHOB KallbliUsi U TEM ca-
MBIM TpeAOoTBpallaeT oOpazoBaHHe KapOoHaTa
KaJIbIIMS U cyJibdaTa Kanblus. B pe3ynpraTe pas-
pylieHus: 6uropua aMMOHHS B KUCIOH cpee,
oOpasyromasi  cBOOO/JHAs TIJIABUKOBAas KHUCIIOTa
OTPHIIATENIBHO BIUSET HAa 00pazoBaHHE KapOOHa-
Ta KaJIbIU.

IIpu 3TOM TaKXe HPOMCXOIUT YBEJIUYe-
HUE IIepOXOBAaTOCTU MOPOJbI 3a CUET XUMHUYE-
CKOT'0 B3aMMOJICHCTBHSI COJITHON KHUCIIOTHI C Kap-
OoHaTHBIMU MHUHepanamu. Kpome Toro, cosisiHas
KHCJIOTa CIIOCOOHA OYMIIATh MOBEPXHOCTh MOPO-
JIbl OT TUICHOYHOM He(TH, U3MEHss ee cMauMBae-
MOCTh M TEM CaMbIM 00ecreunBasi paBHOMEPHYIO
U TOJHYIO a/IcCOpOIMI0 HHTUOUTOpa COJIEOTIIONKE-
HUA. BOAHBIN pacTBOpP aMHMH COAEPIKAIIErO CO-
€IMHEHHUs, CHIDKaeT Mex(da3sHoe HaTshDKeHHe Ha
rpaHuie Mexnay (azaMud M T€M CaMbIM OTpHIIA-
TEJIbHO BJIMAET Ha OOpa30BaHUE COJIEBBIX CIIOEB.
AHUOHAaKTUBHBIA TONUMEpP, OJOKHPYS HOHOB
KaJIbIUsl, CIOCOOCTBYET MPEJOTBPAIICHUI0 00pa-
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30BaHMs Ccylb(aTa Kalblus U KapOOHATOB Kailb-
Ul

[Tony4yeHnne MHTUOUTOPOB MHHEPATBHBIX
COJIEBBIX OTJIOKEHUN MPOBOAMUTCS CIEAYIOUIUM
obpazom: HadreHat HaTpus U OudTopua ammo-
HUS 3arpyxaercs B peaktop. MexaHuueckas Mme-
I1aJIKa MPUBOJUTCS B JICHCTBHE U COAEPKUMOE B
peaktope HarpeBaercs go 40-45°C. Ilocne mon-
HOTO pacTBOpeHHUs OupTopHaa aMMOHHUS B CH-
CTeMy C MepeMelIMBaHueM Mojaercs opTodoc-
¢dopHast kucioTa. 3aTeM B pEaKTOp Mojpaercs 2-x
MIPOLIEHTHBIA BOJHBIM PAacTBOpP aHMOHAKTHBHOIO
MoJMMepa, | BpallleHHE MEIIAIKH MpPU yKa3aH-
HOM TeMIiepatrype MpoJoKaeTcs 10 oOpa3oBa-
HHUSI OJHOPOJHOM Macchl. IIMOTHOCTH MpPUTOTOB-
neHHbIX coctaBoB mpu 20°C 1025-1050 Kr/M°,
KHHEMaTudeckass Bs3kocTh mpu  20°C  25-35
MM%/c, TeMIiepaTypa 3acThiBaHus MuHYC 5-15°C,
nokazatenb Bojgopoaa (pH) pasen 10-12. Ilomy-

YCHHBIE COCTAaBBI SBIISIOTCS MPO3PAYHBIMU KHJI-
KOCTSIMU KpacHO-KOpPHYHEBOTO 11BeTa.Pe3ynbTaTsl
paboT, IPOBEJACHHBIX, 10 MPUTOTOBICHUIO WHTH-
OUTOPOB COJICOTIONKEHHS MPUBEACHBI B TaOIUIE
1.

W3 tabaumsl 1 BUIHO, YTO B COCTaBaxX MH-
HEPAJBHBIX COJIEBBIX OTJIOXKEHUH Oudropun am-
Mouus coctaBisieT 5-10%, oprodocdopHas kuc-
nora 1-3%,aanonaktuBHEIN momumep 10-15%,
Hadrenar Hatpus 72-84%.

D PeKTUBHOCT MUHEPATHHBIX COJIEBBIX
OTJIO)KEHUH  HMHTUOMPOBAHMSI  COJICOTIIOKEHUS
OLICHMBAJNACh MO €IUHOM METOJIHNKE,0CHOBAHHOM
Ha CIIOCOOHOCTH peareHTa yAepKUBaTh KaTHOHBI
Ca?" B 00BbeMe HCKYCCTBEHHO NPHTOTOBJIEHHBIX
MUHEPATBHBIX BOJ KapOOHATHOTO U CYIb(ATHOTO
TUTIOB MOJICTHPYIOIINX IJIACTOBBIC BOJBI HEPTSI-
HBIX MECTOPOXAeHUU. MIcKkyccTBEHHBIE BOABI MO-
JTy4daJd CeyrommmM oopazom|7]:

Tabmuma 1
KonmuecTBo BemecTs, BXOASIINUX B COCTaB MHTHONTOpa, % Mac.
Ne bugropun OpTtodocdopnas AHHOHAKTHBHBIN M0JIH- Hadrenar
cocTaBa aMMOHHUS KHCJI0TA Mep HATPHUA
KMI] ITAA
1 2 3 4 3) 6
1 5 1 10 - 84
2 5 2 10 - 83
3 5 3 10 - 82
4 5 1 15 - 79
5 5 2 15 - 78
6 5 3 15 - 77
7 10 1 10 - 79
8 10 2 10 - 78
9 10 3 10 - 77
10 10 1 15 - 74
11 10 2 15 - 73
12 10 3 15 - 72
13 5 1 - 10 84
14 5 2 - 10 83
15 5 3 - 10 82
16 5 1 - 15 79
17 5 2 - 15 78
18 5 3 - 15 77
19 10 1 - 10 79
20 10 2 - 10 78
21 10 3 - 10 77
22 10 1 - 15 74
23 10 2 - 15 73
24 10 3 - 15 72

KapOonarnas Boga
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PacTBop nepsbiif, r/mm3

NaHCOs3; - 2,3
PacTBop BTOpOIi, I/MM°
CaCO3 —-2,92

MgClz «6H20 — 4,26
NaCl — 40,4

Meroauka HUCHBITAHUM COCTOsJIa B Clle-
nyromeMm:B konby emkoctpio 100 mu BHOCHIH
MUTMETKOM 3aJaHHOe KOoau4ecTBO 1%-HOTO BOA-
HOTO PACTBOPA HCIBITYEMOH KOMIO3UIMH pea-
TeHTOB. 3aTeM Tyjna ke nobammsmn 50 mu pac-
TBOpa | MCKYCCTBEHHO MPUTOTOBJICHHOM KapOo-
HATHOW WJM CyNb(aTHON BOJBI, MPOIYKTHI TIEpe-
MENIMBAJIM, 3aTeM JIOJIMBalld pacTBOp 2 kapOo-
HATHOH, OO Ccynb(paTHON BOJIBI B KOJIWYECTBE
50 mn. Ilocne TmaTeNnbHOTO NEpeMENIMBaHUS
npoOy BeiAepxkuBan npu 80°C B TeueHue 6 va-
coB. OIHOBPEMEHHO CTaBWJIM KOHTPOIBHYIO
po0y 6e3 mobaBku peareHta. [IpoOwl GuIbTpoO-
BaJi B TOpsiueM BUJE U B (UIbTpaTaX TPUIOHO-
METPUYECKUM METOJIOM ONPEACIISIN COACPIKAHNE
MOHOB Kanbliug. Kakaplii ONBIT MPOBOAWIN B

PacTBop nepsbiif, r/mam®
NaxSOs—- 13,0
NaCl - 18,8
MgCl; «6H20 — 1,24
PacTBOpBTOpOIA, T/AM°
CaCl, - 13,6
JBYKPAaTHOH MOBTOPHOCTU. 3aumIUTHBIA 3¢ddexr
WHTUOMPOBAHUST HEOPTaHMUYECKUX COJICH ompee-
msuicst o popmyie: I=(Cx-Co)/(Cu-Co), THE 3, Y%
- 3amuTHeIA 3ddekT; Cy, mr/am® - coJiepKaHue
0CaZKo00pa3yoIuX HOHOB B pPAacTBOpPE B MpH-
CYTCTBHH WHTHOMPYIOIIEH KOMIIO3HIINH, OTpeIe-
nernoe nocne onbita;Co, MI/AM® - cojepikaHue
0CaJK000pa3yIuX HOHOB B PacTBOpE, HE CO-
JIeprKaIieM WHTHOMPYIONMIeH KOMITO3UIIUH, OIpe-
neneHHoe mocne onbita;Cy, MI/IM® - coslepiKaHue
0CaZK000pa3yIUX HOHOB B UCXOAHOM PacCTBO-
pe, omnpeseNeHHOe JI0 OnbITa. Pe3ynbpTaTel mpoBe-
JEHHBIX PadOoT MO OMPEACTICHHUIO 3AIMUTHOTO (-
(deKTa MPUTrOTOBJICHHBIX WHTHOMTOPOB MPUBEJIC-
HBI B Tabnue 2.

Tabmumna 2
Ne CoctaB uHrHONTOpA Pacxox maruduro- 3amuTHbIi 3¢ PexT HHrnon-
cOCTaBa pa, TOpAa
M/ CaS0, -2 H;O CaCOs;
1 2 3 4 5
1 24,68 % akTHBHOE BEIIECTBO, 30 89,3 91,0
75,32 % Bona 40 93,5 96,1
50 98,4 98,4
2 25,46 % akTHBHOE BEIIECTBO, 30 89,8 91,3
74,54 % Bona 40 94,8 96,7
50 98,5 99,7
3 26,24 % axTHUBHOE BEIIECTBO, 30 91,2 92,5
73,76 % Boja 40 96,4 97,8
50 99,5 99,8
1 2 3 4 5
4 23,68 % akTuUBHOE Bellle- 30 88,2 90,1
CTBO, 40 92,4 95,7
76,32 % Bozma 50 97,8 97,2
5 24,46 % akTHUBHOE BeIlle- 30 89,4 90,7
CTBO, 40 95,5 94,3
75,54 % Bona 50 98,6 97,9
6 25,24 % akTHUBHOE Bellle- 30 90,3 91,3
CTBO, 40 96,9 97,6
74,76 % Bona 50 98,8 99,4
7 28,58 % axkTuBHOE Bellle- 30 92,2 92,7
CTBO, 40 96,8 97,6
71,42 % Bona 50 99,2 99,8
8 29,36 % axkTuUBHOE Bellle- 30 89,1 90,7
CTBO, 40 94,9 96,7
70,64 % Boma 50 98,4 99,3
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9 30,14 % axTHBHOE Belle- 30 88,3 92,7

CTBO, 40 92,3 95,4

69,86 % Boja 50 95,8 98,0

10 27,58 % axkTuBHOE Bellle- 30 93,4 94,5

CTBO, 40 97,6 99,2

72,42 % Bona 50 99,8 100,0

11 28,36 % akTuBHOE Bellle- 30 90,8 92,7

CTBO, 40 95,6 97,4

71,64 % Bona 50 99,5 99,7

12 29,14 % axkTUBHOE Belle- 30 88,8 90,8

CTBO, 40 90,6 93,7

70,86 % Bozma 50 97,9 99,0

13 24,68 % akTUBHOE Bellle- 30 88,9 90,5

CTBO, 40 93,4 92,3

75,32 % Bonma 50 96,6 97,6

14 24,68 % axkTHUBHOE Bellle- 30 89,6 90,3

CTBO, 40 92,7 93,5

75,32 % Bona 50 96,8 97,4

15 25,46 % axTHBHOE Bele- 30 92,6 90,5

CTBO, 40 95,8 96,1

74,54 % Bopna 50 99,2 99,4

16 26,24 % akTUBHOE Belle- 30 91,6 925

CTBO, 40 95,9 97,6

73,76 % Boga 50 99,3 99,8

1 2 3 4 5

17 24,46 % akTUBHOE Belle- 30 88,7 90,4

CTBO, 40 91,5 96,0

75,54 % Bona 50 96,2 98,3

18 25,24 % axkTUBHOE Bellle- 30 91,8 92,3

CTBO, 40 96,3 97,5

74,76 % Boma 50 98,7 99,2

19 28,58 % akTuBHOE Belle- 30 90,4 91,7

CTBO, 40 95,8 96,5

71,42 % Bona 50 97,6 98,7

20 29,36 % axTHBHOE Bele- 30 89,6 90,3

CTBO, 40 94,3 95,4

70,64 % Bona 50 96,2 98,2

21 30,14 % axTuBHOE Belle- 30 88,2 90,2

CTBO, 40 90,4 93,2

69,86 % Boja 50 93,3 95,4

22 27,58 % axkTHUBHOE Bellle- 30 90,4 91,8

CTBO, 40 95,5 96,1

72,42 % su 50 98,0 98,4

23 28,36 % axkTuBHOE Belle- 30 89,7 90,5

CTBO, 40 92,3 93,8

71,64 % Bogna 50 97,5 98,0

24 29,14 % axkTUBHOE Benle- 30 87,6 89,2

CTBO, 40 90,8 92,6

70,86 % Boma 50 95,2 96,1
W3 1abnuupl 2 CTAaHOBUTCS SICHBIM, YTO xoxe 30 mr/m u ocoGeHHo mpu 50 Mr/J1 IPUBOAUT
1oJlaya MPUTOTOBJIEHHBIX COCTAaBOB B PAacTBOPBI K BBICOKOMY 3amuTHOMY 3(dexTy. 3anuTHbIN
cynb(dar Kamplug U KapOOHAT KaJIBIHS TIPH pac- a¢hdexT MHruouTOpa C HMCHOJIB30BAaHUEM COCTa-
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BOB Ipu pacxoze 30Mr/nB cynbhaTHON BOjE CO-
craBisier 87,6-93,4%, a B kapOoOHaTHOW BoOJE
89,2-94,5%. Ilpu pacxoxe 3Tux coctaBoB 40Mr/a
3amUTHBIA G (PEKT UHTHOUTOPOB B CyJb(aTHOU
Bozae nocturaetr 10 90,6-97,0%, B xapOoHATHOU
Boze 1o 92,3-97,6%. MakcuManbHBIN 3alIUTHBIN
s ekt uHruOuTOpa HAOIIOAETCS B Clydae HC-
MOJIb30BaHUS COCTaBOB ¢ pacxoaoMm SOmr/in. B
3TOM Cilydae 3auuTHBIA 3¢ddekt mHrubutopa B
cynbatHoit Boae cocrtaBisger 95,8-99,8%, B
kapOonartHoii Boge 96,1-100%. AxTuBHOE Berie-
CTBO B cocTaBax cocTasisgeT 23,68-30,14 %.

[TpuroToBIEHB MHTUOUPYIOIINE COCTABBI
JUTsl TIPEIOTBPAICHUS MHUHEPAIbHBIX COJICOTIIO-
JKEHUH, TJIe KOJHWYSCTBO aKTHMBHOIO BEIICCTBA B
3THX COCTaBaX HECKOJIbKOMEHbBIIE M OOJIbIIEe B
CPaBHCHHH C TEMH COCTaBaMH, KOTOpBIC OBLIU
MOJIy4eHbl paHee. Pe3ynbTaTel IPOBEACHHBIX Pa-
00T nmpuBeeHbI B TAOIHUIIE 3.

N3 Tabnumel 3 BHIHO, YTO KOJIUYECTBO
oudTopuma aMMOHHSI U BOIHOTO pacTBopa [TAA
B COCTaBax TMPUTOTOBIICHHBIX HHTHOUTOPAX
MeHbIIe (cooTceTcTBeHHO,1-2% u 5%wmac.) u
oomnpire (coorBeTcTBeHHO, 12-15% m 20%Mmac.),
KOJIM4YeCTBO OpTOPOCchHOpHON KUCIOTHI U BOJHO-
ro pactBopa KMIL] Gonbie (coorBeTcTBEHHO, 5%
u 25% mac.) 1o cpaBHEHHIO C COCTaBaMH, IPUBeE-
NeHHBIMY B Tabmume 1.

Hccnenoana 3pdekTHBHOCTE HHTHOUPO-
BaHUs COJICOTIIOKECHHUS PUTOTOBIICHHBIX KOMIIO-
3ULIUNA, U TPUBEJCHHBIX B Ta0nuie 3, rae KoJu-
YeCTBO AKTHUBHOTO BEIIECTBA B JTHUX COCTaBax
HECKOJIbKOMEHbIIIE U OOoJbllie B CPaBHEHUU C pa-
HEe MPUTOTOBICHHBIMH COCTaBaMHU. Pe3ynbTaTsl
UCCJICIOBAHUM MO OMPEEIICHUIO3AIUTHOTO 3(-
(dexkTa MPUTOTOBICHHBIX KOMIO3WIMH B Cpele
MUHEPATBHBIX BOJ KapOOHATHOTO U CyNb(aTHOTO
TUTIOB MOJICTTUPYIONIMX IJIACTOBBIC BOJBI MIPHBE-
neHsl B Tadmune 4.

Tabmma 3
KonudecTBo BemecTB, BXOIAIMX B COCTaB MHTHONUTOpa, % Mac.
Ne Bbudropun Oprodochopuas AHUOHAKTHBHBIN OJIUMeEP Hadrenart
cocTaBa AMMOHUS KHCJI0TA KMI[ IAA HATpHUs
25 12 3 10 - 75
26 12 2 10 - 76
27 5 1 - 20 74
28 2 1 - 20 77
29 2 2 25 - 71
30 1 3 25 - 71
31 15 5 - 5 75
32 12 5 - 15 68
Tabnuma 4
Ne CocraB uHrnOéuTOpa Pacxox maruduropa, 3ammTHbIA 9QPeKT HHruOuTO-
cocTaBa Mmr/a pa
CaS04 -2 H,O CaCO;
25 31,7 % akTuBHOE 30 67,5 69,7
BEILECTBO, 40 70,3 71,4
68,3 % Boma 50 74,2 75,2
26 30,92% akTuBHOE Belle- 30 70,8 71,6
CTBO, 40 71,4 72,8
69,08 % Bojma 50 75,0 76,4
27 22,68 % akTHUBHOE Bellle- 30 65,6 66,3
CTBO, 40 67,9 68,5
77,32 % Boja 50 70,3 72,2
28 22,34 % axkTUBHOE Bellle- 30 65,2 66,5
CTBO, 40 67,3 68,5
77,66 % Boma 50 70,1 72,0
29 20,12% axTHBHOE Belle- 30 60,6 62,1
CTBO, 40 63,7 65,0
79,88 % Boma 50 65,8 67,4
30 20,12 % axTuBHOE Bellle- 30 60,3 62,6
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CTBO, 40 64,0 64,9
79,88 % Boza 50 65,5 67,8
31 36,6 % akTuBHOE 30 69,4 70,8
BEIIECTBO, 40 71,7 72,3
63,4 % Boza 50 73,2 74,1
32 32,26 % axTHBHOE Belle- 30 72,4 74,0
CTBO, 40 74,9 76,4
67,74 % Boza 50 76,5 77,3
N3 tabnuusl 4 BUIHO, YTO aKTUBHOE Be- YeHBl Ha OCHOBE OudTOpHIa aMMOHUS, aHHOHO-
mecTrBo B coctaBax  coctaBiuser  20,12- aKTHBHOTO ToJMMepa (2-XIPOLEHTHBIH BOIHBIN

22,68%mac. u 30,92-36,6% mac. 13 sTux pe3yib-
TaTOB CJEJyeT, YTO MEHbIIee KOJIHMUYECTBO aKTHB-
Horo BemiectBa B cocrae (20,12-22,68% wmac.),
OPUBOJIUT K  OCHAONEHUI0 HHTHOUPYIOLINX-
CBOWMCTB MHTUOWTOPOB MPEIOTBPALICHUSI COJEOT-
JIO)KCHHS: 3alMTHBIA 3(Q¢deKT uHruouTopa B
cynb(paTHOW BOJE TPH pacxoje HWHTHOUTOpa
30mr/n cocraBiser 60,3-72,4%; npu pacxoje
40mr/n-67,3-74,9%; npu pacxome S50mr/m-70,1-
76,5%. IlpucyrctBue B 6OJbLIEM KOJIUYECTBE
aktuBHOTO Bemiectra (30,92-36,6% mac.) Bcocra-
BE€ KOMIIO3UIIMU, BUJIUMO, CIIOCOOCTBYET HECOB-
METUMOCTH WX C BBICOKO MUHEPATU30BAHHBIMU
BoAaMHu. B »Tux cinyyasx 3amuTHbIi 3G EKT uH-
ruburopa B KapOOHATHOW BOJE MPH PACXOe MH-
ruburopa 30mr/m cocrasiser 66,5-74,0%, npu
pacxonme 40mr/n-68,5-76,4% wu mnpu pacxojae
50Mr/n-72,0-77,3%.

B o0mem, MOXHO cKa3aTh, YTO MPHUCYT-
CTBUE aKTHBHOTO BCIIECTBA M B MEHBIINX, U B
0OJBIIUX KOJUYECTBAX B COCTaBE WHTHOUTOpA,
CHOCOOCTBYET CHM)KEHUIO UX 3aIIUTHOTO 3Pdek-
Ta B Cynab(haTHON U KapOOHATHON BOAAX.

TakuM o0Opa3om, Moy4eHbl UHTHOUTOPHI
COJICOTJIOKEHUS, MPEAOTBpaIIAloIie 00pa3oBa-
HUE OTJOXEHMM Ha 00opynoBaHue HedTerpo-
MbIcnia U Ha TpybomnpoBoae. CocraBbl C momy-

pactBop), oprodochopHON KHCIOTH U HadTeHA-
Ta HaTpus (22-X MPOLEHTHBIA BOJTHBIN PacTBOP),
MOJy4EeHHOTO 00pabOTKON CBETIBIX HeTenpo-
IykToB.B cocTaBax, MNONy4EHHBIXIUIA MPENOT-
BpAIllCHUsT MHHEPAIBHBIX COJIEBBIX OTJIOKCHHUI,
oudropun ammonus cocrasusier 5-10%, opro-
dochopnas kuciora 1-3%,aHHOHAKTUBHBIN TIO-
mumep  10-15%, wHadTenar  Hatpus  72-
84%.Y cTaHoBIEHO,9TO3aIUTHRIA 3¢ dexT uHru-
OUTOpa C KCIOIB30BAHUEM COCTABOB IPH PACXO-
ne 30mr/nB cynbdarHoi Bojae cocraBiser 87,6-
93,4%, a B kapOoHaTHOU Bojae 89,2-94,5%. Ilpu
pacxome 3THX coctaBoB 40MT/1 3alIUTHBIA 3¢-
¢bexT MHruOUTOPOB B CyJIb(haTHON BOJIE TOCTHUTa-
et 1o 90,6-97,0%, B kapboHaTHOM Bojae 10 92,3-
97,6%. B cnyuae pacxoma cocraBoB S0Mmr/ 3a-
HIUTHBIN 3 dekT nHrubuTopa B CynbhaTHOM BO-
ne cocrapiseT 95,8-99,8%, B kapOOHATHOW BOJE
96,1-100%. AKTHBHOE BEIIECTBO B COCTaBax CoO-
crasiuset 23,68-30,14 %.

[IpucyTcTBHME aKTHBHOTO BEIIECTBA B
Menbmux (20,12-22,68% wmac.), u B OOJBIINX
(30,92-36,6% mac.) KoIU4eCTBax B COCTaBE HH-
THOUTOpPA, CIIOCOOCTBYET CHIDKEHUIO WX 3allUT-
Horo 3¢ dexra B cynabdaTHOi 1 KapOOHATHON BO-
Jax.
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MINERAL DUZLARIN COKUNTULORININ OMOLO GOLMOSININ QARSISININ YENI
REAGENTLORVASITOSILO ALINMASI
A.M.Samadov, 9.D.Aga-zadas, M.E.9lsaforova, O.D.Agazads, N.N.Sixmommaoadova, A.F.9kbarova,
S.Y.9liyeva
SOCAR Neftqazelmitadqiqatlayiha institutu
Neft-modon vo boru komoarlorindo omolo golon ¢okiintiilorin qarsisini alan duzgdokmoa inhibitorlari
alinmigdir. Duz¢6kma inhibitoru torkiblori ammonium bifliiorid, anionaktiv polimer, ortofosfat tursusu vo
natrium naftenat osasinda alinmisdir. Mineral duz c¢okiintiilorinin qarsisinin alinmasi {i¢iin alinan
torkiblorde ammonium bifliiorid 5-10%, ortofosfat tursusu 1-3%, anionaktiv polimer 10-15%, natrium
naftenat 72-84% toskil edir. Miiayyon olunmusdur ki, torkiblordon 30mgq/1 sorfls istifado etdikdo sulfatli
suda miidafis effekti 87,6-93,4%, karbonatli suda isa 89,2-94,5% toskil edir. Bu torkiblarin sorfi 40 mq/1
oldugda inhibitorlarin miidafio effekti sulfatli suda 90,6-97,0%, karbonathi suda 92,3-97,6%-o c¢atir.
Torkiblorin sorfi 50 mq/l olan halda inhibitorlarin miidafio effekti sulfatli suda 95,8-99,8%, karbonath
suda 96,1-100% taskil edir. Torkiblords aktiv maddonin miqdar1 23,68-30,14%-dir.
Inhibitorun torkibinde aktiv maddenin az (20,12-22,68% kiitlo ilo) vo ¢ox (30,92-36,6% Kkiitlo ilo)
miqdarda istiraki onlarin sulfatli vo karbonath suda miidafio effektinin azalmasina sobab olur.
Acar _sozlor: duz¢okmo inhibitorlari, inhibitorun torkibi, sulfatli su, karbonatli su, inhibitorun miidafio
effekti.
Prevention of the mineral scale formation using new reagents
A.M.Samedov, A.D.Agazade, M.E.Alsafarova, O.D.Agazade, N.N.Shikhmamedova, A.F.Akbarova,
Sh.Yu.Aliyeva
“OilGasScientificResearchProject”Institute, SOCAR
We have obtained salting inhibitor to prevent scaling on oil field and pipeline equipment. Scale inhibitor
compositions are obtained based on ammonium bifluoride, anionic polymer, orthophosphoric acid and
sodium naphthenate. The compositions for prevention of mineral scale comprise ammonium bifluoride 5-
10%, orthophosphoric acid 1-3%, anionic polymer 10-15%, sodium naphthenate 72-84%.
It is found that the protective effect of the inhibitor using the compositions at a rate of 30 mg/l in sulfate
water makes 87,6-93,4%, and in carbonate water 89,2-94,5%. When these compoundsare used in the
amount of 40 mg/l, the inhibitor’s protective effect reaches up to 90.6-97.0%in sulfate water, and up to
92.3-97.6% in carbonate water. In the case these compounds are used in the amount of 50 mg/l protective
effect of the inhibitor in sulfate water is 95.8-99.8%, in carbonate water 96.1-100%. The amount of active
substance in the compositions is 23.68-30.14%.
The availability of the active substance in the inhibitor in smaller (20.12-22.68% by weight) and in larger
(30.92-36.6% by weight) amounts makes it possible to reduce their protective effect in sulfate and
carbonate waters.
Key words: scaling inhibitors, composition of the inhibitor, sulfate water, carbonate water, protective
effect of inhibitor.
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ISTIXANA QAZLARININ HAVAYA VURDUGU ZORORLOR
A.S.Qurbanova
Azorbaycan Memarliq vo Insaat Universiteti
ayshangva@mail.ru

Acar sozlar: istixana effekti, karbon gazi

Bu maqalada atraf miihitds bas veran antropogen va tabii tasirlar naticasinda miixtalif manbalards istixana
qazlarmmin yaranmasi va onlarin canli aloma tasirindan bahs edilir. Magalanin sonunda elmi ahamiyyat dasiyan
naticalar alda olunmus va miixtalif manbalarda yaranan istixana qazlarvmin azaldilmast istigamatinda miiayyan

tokliflor verilmisdir.

Istixana effekti- Giinosin biitiin siialari
Yer sathina gataraq onun isinmasina sabab olur.
Yer sothi onda toplanan homin enerjinin 1Q-
stialar formasinda kosmosa qaytarir vo onlar

atmosferds olan bazi gazlar, masalon, su
buxarlari, karbon qazi, metan, azot oksidlari,
freonlar, troposfer ozonu vo basqa qazlar
torafindon intensiv siiratds udulur

Giinas siiasimn bir
hissasi geriya,

Giinas

Giinas siiasmm bir hissasi yer, -

sathi tarafindon udularagq istilik
enerjishina cevrilir ?

Homin qazlar istixana qazlari adlanmagqla
onlar atmosferdo parnik siisolorinin  rolunu
oynayir, onlar giinogin  biitiin  siialarini
longitmadonYer sasthino otiiriir, lakin torpagin
istilik stialanmasini udaraq 6ziinds saxlayir, tem-
peraturun yiiksalmasina, hava soraitinin va igli-
min kaskin doyigsmasino sobob olur. Parnik effekti
dedikdo atmosferdo istixana qazlarmin top-
lanmast vo artmasi noticasindo planetds istilik

Istixana qazlarina asagidakilar aiddir:

e subuxari (60%-dongox)
ekarbon qaz1 (CO2)
emetan (CHa)

e0zon (O3)

edom qazi (CO)

efreon

eazot oksidlari (NxO)

BMT-nin vo Iglim Doyismoesi Uzro
Beynolxalq Ekspertlor Qrupunun molumatlarina
asason, parnik effekti vo onun global istilosmoaya
tosiri asagidaki kimi qiymatlondirilir:

Parnik  qazlarmin, xiisusilo  COz2-nin
atmosfer havasindaki artimi yiiksolon vo daimi

samaya 3Ks olunur
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Yerdoan 3Kks

olunan.istilik
siialar: = -

atmosferdaki
bazi qazlarla
toqqusaraq

istiliyi artirir

balansiin pozulmasi ilo olagodar olaraq global
temperature doyiskonliyinin yaranmasi, konkret
formada iso Giinosin Istilik enerjisinin miioyyan
hissosininYer qabiginin sathinds saxlanmasi basa
diisiiliir. Istixana effektinin yaradilmasinda 30-a
godor miixtolif qazlarin istirak etmasino bax-
mayaraq bu prosesdo on miihiim va aparici rol
karbon dioksidina maxsusdur.

Xott lizro davam edir. Karbon qazmin osas
monbayi iso Istilik Elektrik Stansiyalarda (IES),
avtomobillsrin miiharriklorinds va s. yandirilan
karbonlu yanacaglar-neft, qaz, benzin vo das
komiir hesab edilir.
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Atmosferdo karbon qazimin miqdarinin
artmas1 istixana effektini  siiratlondirir  bu
asagidakilarla olagodardir:

1. Mesolorin kiitlovi qirilmast;

2. Diinya okeaninin
cirklonmosi;

3. Neft &) kdmiiriin
yandirilmasi zamani;

4. Sonaye obyektlorindon
atmosfers atilan tullantilar;

5. Nogliyyat.

Metan (CH4), bataqliq qazi parnik

effektindo boyiik rol oynayir. Son on illards
atmosferdo onun artmasi misahido edilir. Metan
atmosfera gaz, neft vo das komiiriin ¢ixarilmasi

Vo biogazin istehsali zamani su ilo basilmig ¢altik
tarlalarinda tizvi maddoalorin  ¢liriimoasindon,
bataghglarin  qurudulmasit  vo  meliorasiyasi
zamani vo maldarhi@in artmasi ilo olagodardir.
Hazirda yer tizorindo bir milyard ododdon ¢ox
iribuynuzlu mal-qara mévcuddur. Malqgara daha
¢ox saxlanilan yeni Zenlandiyada atmosfera daha
¢ox metan qazi atilir.

Kond tesarriifatinda azot giibralorindon
istifadonin vo IES-lordo iizvi yanacaglardan
kiitlovi  istifado  edilmesi  naticesindo  azot
oksidlarinin(NxOy) miqdar1 artmaqda davam
edir. Onlar imumi istilik effektinin 7.9%-ni togkil
edir.

Yerin atmosferindo asas istixana qazlarmin konsentrasiyasinin doyisilmosi, dinamikasi va xassalori

Gostaricilar Olgiivahidi Karbondioksidi | Metan | Freonlar Azotoksidlori
Sonayeys MIn.Hissasi 280 0,79 Coxcuzi 0,288
goadarolandévrds

konsentrasiyasi

Miasirdovrds Min. Hissasi 354 1,72

konsentrasiyasi

Giindolikartim % 0,3-0,5 0,5-1,0 0,2-0,3
Hoyatmiiddati il 50-200 10 130 150

Istixana effektini yaradan monbaloras asagidakilar aiddir:

e Enerji tochizati;

e Sonaye;

eNogliyyat;

e Mesasizlosmo;

e Kond tosarriifat;

e Suyun ¢irklonmasi;

¢ Yasay1is vo kommersiya.

Enerji tachizati: Borpa olunmayan enerji
monbolorino qazintt yanacaq névlori, niive Vo
niivo- istilik enerjisi aid edilir. Barpa olunmayan
monboloro osaslanan energetika oldugu miihitin
olava istilosmasino sabab olur. Bazon bu istilik
novlori alava olunmus istilik adlandirilir, belo ki,
onlarin enerjisi planetin Giinaglo qizmasini tamin
edon enerjiyo olavo olunur. Barpa olunan
monbolorin  enerjisindon istifado etdikdo iso
planetin olavs qizmasina sabab olmur.

Enerji istehsalinin artmasinin  baslica
faktoru ohalinin saymnin g¢oxalmast vo hoyat
keyfiyyatinin toroqqisi olub adambagina istifado
olunan enerjinin miqdart ilo six baghdir.
HazirdaYer ohalisinin hor bir sakinina giindo 2
kVt-a yaxin enerji disiir. Halbuki, insanin hoyat
keyfiyyat normasi 10 kVtsaatgiiciiilosaciyyalonir.
Buna isabaziinkisafetmisolkalor nail olmuslar.
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Sonayesi inkisaf etmis 6lkalorda shalinin adam-
basina istifado etdiyi elektrik enerjisi inkisaf
etmokds olan &lkalorlo miigayisodo 14 dofo
artiqdir. Qeyd etmok lazimdir ki, hotta sonayesi
inkisaf etmis Olkolordo do elektrik enerjisindan
istifado  olunmasi  kaskin  forglonir.Masalan,
Norvegda shalinin adambasina ildo 25 min kVt
saat elektrik enerjisi sorf olunur. Bu ragom
Isvegdo 16 min, Fransada 6 min, italiyada 3 min,
Bangladesdo iso comi 46 kVt saat toskil edir.
Bundan bels naticays golmak olar ki, elektrik en-
erjisino olan talobat golocokda hom sonayecs ink-
isaf etmis Glkalor, ham do inkisaf etmokds olan
6lkaloar iigiin artacaqdir.

Energetikanin boyiik hissasi (86%-o godar)
lizvi qazinti yanacaqlarinin (neft, komiir, qaz,
torf), homginin bir gqodar az hacmds oduncagin
yandirilmasi zamani alinan enerjidon istifados
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edilmasi ilo baglhidir. Malum oldugu kimi bu, at-
mosfers ¢oxlu miqdarda karbon qazinin atil-
masina sobab olur, bu isaYer sothindon oks

olunan giinos siialarin1 saxlamaq qabiliyyatine
malikdir.

Enerjinin 86%0-i qazint1 yanacagm payvima diisiir

Tabii qaz
23%

Neft
40%

Niivo energetikasi hazirda daha perspektivli
hesab edilir. Bels ki, onun hacmi az oldugundan
dagimasi ti¢ilin boyiik xarc talab etmir. Onu geyd
etmok kifayotdir ki, 0,5 kq niivo yanacagidan
oldo olunan enerjinin miqdar1 1000 ton das
komiirdon alinan yanacaga borabordir. Biitiin
olkalorda ¢oxillik tocriibolor gostorir ki, AES-
lorin istismar1 gozo ¢arpan daracads otraf miihito
tosir gostarmir.

Senaye: Istilik effektinin amolo golmasindo
basga amillorlo (sohralasma, tobii qazlarin
yaranmasl vo s.) yanasi, sonaye miiassisalorinin
otraf miihito buraxdigi tullantilar  xiisusi
ohomiyyat dasiyir.

Istehsalat miiossisolorinin miiasir toloblora
cavab veron avadanliglarla tomin edilmomasi,
kohno qaz toz tutucu qurgularla islomesi, iri
sonaye  sohorlorinin  istehsal  saholorindo
quragdirilmast qurgu vo avadanlhglarin fiziki-
monavi cohotdon yararsiz olmasi ¢irklondirici
maddolorin tam zorarsizlogdirilmadon atmosferos
atilmasi ilo naticalonir. Metallurgiya
miiossisosindo ¢oxlu miqdarda tullanti omolo
golso do, onun comi 34 %-1 utilizo edilir vo ya
zorarsizlogdirilir, qalani otraf miihite yayilaraq
atmosferi korlayir. Masinqayirmada 1 ton
metaldan 260 kq tullant1 yaranir. Har il atmosfer
havasinin ~ ¢irklonmosi  noticesindo  onun
torkibindoki karbon oksidi, kiikiird vo azot
birlosmasi, karbohidrogen vo sonaye tozlarmin
qatilig1 artir.

Problemin aradan qaldirilmasi vo ya
azaldilmas1 istiqgamatindo asagida tovsiyyd
olunan iisullar somara vers bilar:

- Istehsal saholorindo
avadanliglarin  yenilosdirilmasi  vo
texnologiyadan istifads etmak.

texnoloji
tullantisiz
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Komiir
23%
- Niiva enerjisi
8%
Boarpa olunan
6%

- Kohnolmis, yaxud kohno tipli
toztutucu qurgularin ¢ixdas edilmasi.

- Miiassisonin hayatyani sahasindo, sexlordo
fotosintez effekti yiiksok olan yasil bitkilorin
salinmasi.

- Sonaye  miiossisolorinin  yasayis
montogolorindon  konarda  yerlosdirilmosi  vo
maksimum utilizo giiciine malik avadanliglarla
tochiz edilmis yardime1 sexlorin tikilmaosi.

- Tullant1 mohsullarinin tokrar istehsala calb
olunmasi.

- Miiossisonin rohbar orqanlari, miithondis
vo digar iscilori liclin vaxtasirt ekoloji kurslarin
toskil olunmasi.

- Istehsal prosesindo omolo golon va
istixana effekti yaradan CO2 vo diger texnogen

qaz-

qazlar1 neytrallagdiran texnologiyanin islonib
hazirlanmasi.
Noagliyyat: Insanlarin faaliyyati

naticasindo havanin imumi ¢irklonmasinin 51
faizi nogliyyatin payina disiir. Bu ¢irklonmanin
10-30 faizinin avtomobil naqliyyatinin payina
disdiiytic do malumdur Tobii ki, istifado edilon
avtomobillor, avtobuslar vo digor gaz vo neft
mohsullar1 ilo isloyan texniki vo nogliyyat
vasitolori atmosfers miioyyon miqdar zohorli
gazlar buraxir. Amma bu qazlar normativ hoddi
asmamalidir.  Bu  normativlori  beynalxalq
soviyyado miioyyonlosdiran standartlara goro
atmosfers  avtomobillor torofindon  buraxilan
islonmis qazlarin torkibinds on tohliikali Vo
ziyanli sayillan CO - karbon oksidi vo CH -
karbohidrogenlor toskil edir.

Avtonogliyyat vasitalorinin islomasindon
havani ¢irklondiron osas tullantilara dom qazi
(CO), karbohidrogenlor (HC), azot oksidlori
(NOx)  daxildir. Avtomobil  naqliyyati s
prosesinda otraf havaya 200-don ¢ox zohorli va
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zorarli maddo ixrac edir. Avtomobillor 100 km
yol getdikds insanin bir ildo uddugu qoador
oksigen igladir.

Havaya daxil olan hissociklor gilinos
radiasiysint udaraq havani dumanlandirir.

On dohsatlisi odur ki, miissisalordon vo
nogliyyat vasitolorindon atmosfers buraxilan
karbon vo azot oksidlori, kiikiird qazi, qurgusun
birlogmolori, toz vo his havada toplasaraq homin
dumanla birlogorok fotokimyovi duman omolo
gotirir. Fotokimyovi duman insan orqanizmi ti¢lin
Oldiirlicii tosir gostoron qarisiqdir. Fotokimyovi
duman zoharlilik daracesine gors atmosferds olan
digor ¢irklondirici maddslordon ¢ox yliksok dir.
Fotokimyovi duman pis qoxulu olub insanlarin
gozlorini, burun vo bogaz qisalarini xastalondirir,
agciyor ~ vo  bronxial asma  xostoliyini
kaskinlosdirir. Fotokimyavi duman bitkilors do 6z
zarorli tosirini gostarir, avvalca yarpaglar glimiisii
vo ya mis rongini alir, sonra iss solur.
Fotokimyoavi duman metallar1  korroziyaya

ugradir, rezin vo sintetik ronglorin catlamasina
sobob olur, paltarlar1 korlayir, nogliyyatin isino
manegilik toradir.

Mesa sahasinin azalmasi: Mesolor todricon
Oziinli borpa etmok xiisusiyyotino malik olsalar
da, insanin dagidict antropogen foaliyyati
qarsisinda aciz qalir, son naticade 6ziinii barpa
etmok xiisusiyyotini tam itirorok savannaya,
¢olliiys gevrilirlor.

Mesgolorin  yaridan ¢oxu 5 Olkodo -
Braziliya, Kanada, Cin, Rusiya vo ABS-dadir.
Rusiya 0Oziiniin 850 milyonlug hektar1 ilo
diinyanin on boyiik meso sahasino sahibdir.
Ancaq indi bu o6lkolordoki mesolordo do boyiik
orazilords artiq agac yoxdur.

Diinyada bas veron meso yangimnlarinin
comi 4 faizi ildirrm vurmasi, vulkan naticosinda
vo s. tobii soboblordon bas verir. Oksor
yanginlarsa gosdon vo ya yanlis aparilan meso
tosarriifatt siyasoti naticosindo insanlar torofindon
toradilir.

Mesasizlasmanin illar lizra gostaricisi:

%-lo
202 _ 33

0 67
201 44

0 56
200 50

5 50
200 57

5 —26

0 43
198 74

Belalikls, bu giin diinyada movcud
olan mesoalorin imumi sahosi 4,1 milyard
hektardir. Diinyada adambasina 0,6 hektar
meso sahosi diislir. Azorbaycan orazisinin
1so 11,8 faizini mesolor tutur vo limumi
sahasi 1 milyon 213 min hektara catir.
Kond tasorriifati: Fermalarda ¢oxlu sayda

mal-garanin saxlanilmasi suya, torpaga vo havaya
Natica

zaror verir.Tokco mal-qara gilibrosindon ayrilan
metan qazi, fermadaki imumi karbon gazinin
miqdarindan daha zararlidir.

Bundan basqa heyvandarliq iiglin ayrilmig
genis otlaq sahasi Vo burada bdocoklor {igiin
istifado edilon dorman vasitolori 6z tasirin
gostarir. Icdiyimiz sular otlaq sahasindan axidilan
giibroli sularla girklanir.

Giinii-giindon artan antropogen tasir noticosinds tobiotdo Vo comiyyatdo veron neqativ tosirlor
ekstremal haddo catir.Bu tosirlordon biri do miixtolif monbolordon atilan qazlarin artmasi naticasinds
istixana effektinin yaranmasidir.Son dovrlordosonayemiiasissalorivo onlarin gaz-toz tutucu qurgularinin
miiasir standartlara uygun olaraq qurasdirilmasi, atraf miihit tiglin zararli olan yanacagla isloyan nogliyyat
yerino elektriklo isloyan nogliyyata stiinlikk verilmasi istixana gqazlarinin yaranmasinin qarsisinin
alimasinin baslica istiqamatloridir.Yaranmis voziyyati aradan qaldirmaq iiglin bir sira togkilatlarin birgo

va global faaliyyatin zoruriliyi qaginilmazdir.
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Miiasir dovrds elm adamlarinin qarsisinda duran on miihiim vazifolordon biri insanlarin ekoloji
cohotdon maariflondirilmasi va ekoloji ¢irklonmolorin garsisinin alinmasi yollarinin ortaya ¢ixarilmasidir.
Notico etibart ilo insanlar ekoloji cohotdon saglam tofokkiirlii yetisir vo sonda iso tobist do 0z tobii
tarazligim1 borpa edir. Yalmiz bu yolla ekoloji fosadlardan tobioti xilas edo bilorik.

Odabiyyat siyahisi
1. Samsi Bayramov, Nadim Nocafquliyev Atmosferin ¢irklonmasi vo Ekoloji Béhran Baki-
2011
Moammodov Qarib, Xalilov Mahmud Ekologiya va atraf miihitin miihafizasi
https://eco.gov.az
https://en.wikipedia.org/wiki/Global_warming
https://climatekids.nasa.gov/greenhouse-effect/
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INOPA’KEHUE ITAPHUKOBBIX I'A30B
A.C.T'yp6anoBa
B a0l cTatbe 00CykaaeTcs BOMPOC O MOSBJICHUHN MAPHUKOBBIX Ta30B U3 Pa3HbIX HCTOYHUKOB B pe-
3yJIbTaTe€ aHTPOIOTEHHOTO M MPUPOJHOIO BO3JEHCTBUSA HAa OKPY)KAIOLIYIO CPEly M MX BO3JEHCTBHS Ha
OKpYKaoIlyl0 cpeny. B KoHIe craTbu ObUIM MOJyYEHBbl HAyYHbIE PE3YJbTaThl U CIEIaHbl HEKOTOpPbIE
MPEUIOKEHUS 110 COKPALEHUIO TAPHUKOBBIX ra30B U3 Pa3HbIX HCTOYHUKOB.
KiioueBble ¢ji0Ba: MAapHUKOBBINA YPQPEKT, YIIIEKUCIBIN ra3

LOSSES CAUSED BY GREENHOUSE GASES
A.S.Kurbanova
This article discusses the emergence of greenhouse gases from different sources as a result of
anthropogenic and natural effects on the environment and their impact on the living environment. At the
end of the article, scientific results have been obtained and some suggestions have been made to reduce
greenhouse gases from different sources.
Key words: greenhouse effect, carbon dioxide
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YIK628.179.34
BUTADIEN-NITRIL KAUCUKUNUN DIFENILOLPROPANIN DIKAPRILAT EFIRI ILO
PLASTIKLOSDIRILMOSI
Mbévlayev I.H., Bliyeva G.A. Sixaliyev K.S., Z.N. Bliyeva
Azorbaycan Dovlat Neft vo Sonaye Universiteti

Butadien-nitril kau¢ukunun plastiklosdirilmasi iictin Balaxani yataglarindan hasil olunmusg
neftlordan alinan difenilpropanin dikaprilat efiri (DEDE) istifada olunmusdur. Géstorilmisdir ki, SKN-40
kau¢ukunun barkliyi ¢ox oldugu ticiin ona DEDE istifads normasi 10% taskil etmolidir ki, bu halda o ham
plastiklasdirici, ham da doldurucu rolunu oynayw. Lakin plastiklasdiricinin sonraki artimi vulkanizatin
uzanmaya Vo siirtiinmaya qarsi miigavimatini azaldr.
Rezin garisiginda 5-10 kiitlo DEDE istifada etdikda vulkanizatin qirilmada mohkomlik haddi 3 MPa arnr,
yvaga, tursuya va Qalaviya qarst dayaniqligi 10-15 dofo artir.
Acar_sozlar: Butadien-nitril kauguku(SKN-40),
plastifikator, vulkanizat, doldurucu, boarklik,
yaga-tursuya davamliliq, sintez, fiziki-mexaniki
Xasso, kiikiird, siiratlondirici, modifikasiya.

Miirokkab efirlorin alinmasi tiglin ilkin
material Kimi sintetik vo tobii naften tursularindan
istifado olunmusdur. Sintetik naften tursulari
Balaxan1 yataqlarindan hasil olunmus neft

Plastiklogdiricinin rezin garigigina olava
etmokdo baslica moqgsod polimerin  mexaniki
xassasini  modifikasiya etmokdir.  Mixtalif
plastiklosdiricilor polimerin plastikliyino miixtalif

tosir edir[1-2].

SKN-40 kaugukunun plastiklosdirilmasi
t¢clin  bir sira plastiklosdiricilordon istifads
olunmusdur[2-4]. Lakin bu plastiklosdiricilor
SKN-40 kaucukunun osasinda alinan rezin
qarisiginda istifado olunan ingredientlorin barabor
paylanmasini vo uygunlagmalarini tam tomin edo
bilmir ki, bu isin mogsadi yeni plastiklosdirici
sintez edib onun yuxarida gostarilon ¢atismazligin
aradan qaldirilmasina nail olunmaqdir.

Bu mogsadlo asagidaki elmi-todqiqat islori
goriinmiisdiir.

konsentratlarii 220-250 °C temperaturda birbasa
oksidlogsmasi naticasinda  sintez olunmusdur.
Oksidlosdirmok mogsadi ilo katalizator kimi
dayiskan valentli naftenli metallardan (Mn vo Co)
istifado olunmusdur.

Naften Vo benzoy tursularinin
defenilolpropanin  dikaprilat efiri SKN-40
kaugukunun  plastiklosdirilmosinds  istifado
olunmusdur. Tacriibado istifado  olunan

difenilolpropanin dikaprilat efiri vo dioktilftalatin
bozi xassalori codval 1-do verilmisdir.

Codval 1
Plastiklogdiricinin xassalori

No Gostaricilar DEDE Dioktilftalat

1 Alisma temperaturu, °C 206 205

2 Tursu odadi ,mq KOH/q 0.5 0.10

3 Sixlig1, 20°C - do, kg/m? 959.4 975.0

4 Sabunlagsma odadi, mq KOH/q 290-300 280-290

Natica

Butadien-nitrol ~ kauguku(SKN-40)  osasinda qanisiz 155°C -do temperaturda 20 dogigo

plastiklosdirici kimi DEDE istifado etmoklo

asagidaki resept tizro (Codval 2) iizro laboratoriya miiddatindo vulkanizasiya olunmusdur
vardoanasinda rezin qarisigl hazirlanmisdir. Rezin
Cadval 2
SKN-40 v plastiklogdirici asasinda hazirlanmis rezin qarigiginin resepti
| Ne | Ingredientin ad1 | 100khKauguka | Coki% | Coki |
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gora k.h
1 SKN-40 100.0 45.04 15
2 Altaks 2.0 0.90 0.30
3 Kaptaks 2.0 0.90 0.30
4 Neozon D 2.0 0.90 0.34
5 Sink oksidi 5.0 2.26 0.73
6 Dioktilftalat 2.0 0.90 0.4
7 Dibutilftalat 5.0 0.90 1.00
8 Kiikiird 4.0 1.80 0.60
9 Texniki karbon I1-324 20.0 9.00 3.0
10 Difenipropanin oksipropilen efiri 1.0 0.45 0.15
11 Difenilolpropanin dikanrilat efiri 1.0 0.45 0.15
Vulkanizatin fiziki-mexaniki xassalori cadval 3-da verilmisdir.
Codval 3
SKN-40/DEDE qarigiqlariin vulkanizatlarinin fiziki-mexaniki xassalori
Qarisigin  torkibi, k.h.
SKN-40 100 97.5 95 92.5 90 87.5 85
DEDE 2.5 5 7.5 10 12.5 15
| 1 | 2 ] 3 | 4 | 5 | 6 | 7
Vulkanizatlarin xassalori
Qirillmada 20.7 215 22.9 22.1 20.2 19.2 17.6
mohkamlik haddi,
MPa
100% uzanmada sorti 3.6 3.6 3.5 3.54 3.2 2.8 2.0
garginlik, MPa
300% uzanmada sorti | 13.6 13.7 14.0 14.0 13.3 12.1 11.7
garginlik, MPa
Nisbi uzanma, % 380 450 475 470 470 450 410
Nisbi qaliq 14.0 18.0 19.5 20.5 21.6 24.0 26.0
deformasiyast, %
Cirllmaya 32.9 39.5 45.9 51.0 49.5 49.0 45.5
miigavimat KN/M
Elastiklik, % 40.0 40.0 40.5 39.7 40.1 38.0 35.0
TM-2 tizra barklik 70.0 70.0 69.0 69.0 69.5 70.0 71.0
sorti vahidi
120°C -do 138 saat
miiddatinds gocalma
omsallar1
Fpiizro
Ep tizro 0.76 0.79 0.81 0.86 0.89 0.92 0.97
0.41 0.41 0.40 0.41 0.42 0.33 0.24
Coxdafali dartilmada
yorulmaya
davamliliq
Edin=200% 1.150 1.99 2.450 2.500 2.580 1.750 1.150
V=250 dovr/daq.
23°C- do 120 saat
middatinds sisma 114.0 115.0 115.0 117.0 120.0 125 139.0
daracasi, % X X X X X X X
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Yanma vaxti 292 300 320 390 97 60 35
Otaq temperaturunda
32 giin miiddatinda
sisma daracasing
gora Kimyavi
davamliliq %
Qat1
Qat1
Qat1 31.13 314 33.2 31.7 32.3 31.9 325
(40%-1i mohlulu) 9.18 9.25 9.46 9.50 9.38 9.40 9.35
22.3 22.7 23.5 23.8 22.9 24.0 23.7
0.014 0.014 0.0199 0.013 0.00095 | 0.0105 0.095
Metalla slags 1.45 1.48 1.52 1.65 1.99 1.58
mohkomliyi

Hazirlanmis kompozisiyalarin vo vulkanizatlarib yaga-benzino qarst davamliligi 6yronilmisdir. Alinan
naticalor cadval 4-do verilmisdir.

Codval 4
Vulkanizatin aqressiv miihito davamlilig
Ne Ingredientlor Hollolma
1 Transformator yagi Holl olmur
2 Xam neft Hoall olmur
3 HCI Hall olmur
4 Qolovi Hall olmur
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PLASTIFICATION OF THE BUTADIENE-NITRILE RUBBER WITH THE DICAPRILATHE
ETHER OF DIPHENILOLPROPANE.
I.Q.Movlayev., G.A., Alyeva .,K.S.Shixaliyev, Z.N. Alieva

Dicaprilathe ether of diphenilolpropane was used for plastification of the butadiene nitrile rubber
that this ether was the produced Balakhani fields. As the following, DEDE using norm should be 10%
because more stiffness of SKN-40. In this case it plays of the role both plasticizer also filler. But, futher
growth of plasticizer reduce resistance to getting longer and the friction of the vulcanizat

Tensile strength of the vulcanizat increasing 5 MPa when 5-10 crowd as DEDE used in the rubber
compound and resistance of oil, acid and alkaline 5-10 times.
Key words: butadiene-nitrile rubber(SKN-40), plasticizer , vulcanizat, filler, the resistance to oil-acid,
synthesis, physico-mechanical properties, sulfur, accelerators, modification.

IVNIACTU®UKALIUA BYTAJIUEH-HUTPUJIBHOI'O KAYUYKA C JU®EHUJIOJIIPOIIA-
HUH JUKANTPUAJTATHOM D®UPOM
N.I'. Mogaaes ,I'.A.AnmueBa, K.C.IlIsixanues, 3.H. Anuesa

JudeHnnonmponaHiH TUKaNpUaIaTHRIA d()Up MCIONB30BANICS [UIS TUIACTH(HUKAMN PE3UHBI Ha
OCHOBE OyTaJMEeH-HUTPUIBHOTO Kaydyka U , HCCJIEIOBaHUS IMOKa3aia,uTo Hcroiab3oBaHuu Judenu-
JIOJITIPOTIAHUH JTUKANPUATIATHBIA dUP B pe3WHE JOJKHO cocTaBuTh He Oonee 10%, motomy 4to, B
JalbHEIINe yBENCUeHHs COJEp>KaHusl IIACTH(UKATOpa MPUBOAUTH K KECTKOCTH PE3UHBI HA OCHOBE
SKN-40. B aTom cnydae T1utacTH(QHUKATOp HCMOIB3YETCsl KaK HOMOJMHUTENb. Ho, manpHeHmmi pocT mia-
cTU(UKAaTOpa YMEHBIIAET COMPOTUBICHUE PaA3IUPY,030HOCTONKOCTH,ICTPAEMOCTH IOJYyYEHHOTO BYII-
kanmu3ara Ha ocHoBe CKH-40.Kak mokazana pe3ynpTaThl aHaJIM3a MPOYHOCTH HA PACTSIKEHHUE BYJIKAHU3A-
Ta yBEJIMYUBAETCA 110 CPAaBHEHME C CTaHJapTHOM pe3uHbl Ha 5 MIla,a cToiKOCTh K arpecCUBHBIX cpenax(
He(TH, KUCIOTHI U MIEJIOYHBIE) 5-6 pas.

KioueBble cjioBa: HUTpUIOBas OyTaAueH-HUTPHIIbHAS Kayuyk, pe3uta ,(SKN-40), miactuguka-
Top, vulcanizat, HamogHHUTENb, CONPOTUBIICHHE ,HE(PTSIHONW KHUCIIOTA, CHHTE3, (U3UKO-MEXaHUYECKas
CBOWCTBa, cepe, MOAU(UKALUY.
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DUNYA OHALISININ SUROTLi ARTMASI iLO BAGLI BiNA VO SOHORLORIN MUASIR
MEMARLIQ TOLOBATI
A. S. Mesrizadeh
Azarbaycan Memarliq vo Insaat Universiteti
E-mail: ahadirantabriz@gmail.com
Acar sozlar: Diinya ohalisinin siirotlo artmasi,

Bii giin har sahads konfrans va seminarlar
toskil olunur ki, bu saholor {izro fikir miibadilasi
aparilsin vo yeniliklor paylasilsin, bununla da
inkisaf daha mikommeollosdirilsin. Bina vo
soharlorin memarligr ilo bagl ¢ox sayda konfrans
Vo seminarlar toskil olunur, lakin nozar yetirdikdo
gortiriik ki, nadansa bir ¢ox sahalordaki kimi bina
Vo sohorlorin memarlhiginda da miisbat natico
yoxdur. Oksina bina va saharlorin memarhig na
dovrimiiziin, no do yaxin golocayin tolobatina
uygun deyil.

Moshur memar Koolhaas 1978-ci ilds gap
olunmus “Delirious New York” (Osabi New
York) adhi kitabindaki  ke¢miso  yonolmis
geydlorinda, bu metropolis sahardoki ohalinin
sixligin1 oks etdirir vo digqgatini metropolislarin
stiratlo boyiimasine Vo yaranan sixligin yaratdigi
tosirlora yonoldir[1].

Bu giin metropolis soharlor miixtalif
problemlor ilo iizbaiizdiirlor, amma nadanso
diinyada inkisaf halinda olan miiasir iri saharlor
bu sohorlorin hal-hazirki problemlorindon natica
¢ixarmaq oVozino onlarin getmis oldugu yolu
getmokdadirlor.  Noticods hamin  soharlarin
bugiinki problemlari, homin sohorlorin inkisaf
yollarin1 gedon miiasir sohorlarin do basina golir
Vo golocak. Sonra da hamin problemlori aradan
qaldirmaq tigiin 6zlorini ¢ox zohmoto salmayib,
elo onlarin ¢ars gordiiklori kimi problemlari hall
edirlor vo goriinan budur ki, bu proses els bu ciir
do davam edocok. Bu istor piyada, istorso do
avtomobillor tigiin insa edilon yeralt1 vo yeriistii
kecidlora samil olunur. Eloco do avtomobillor
t¢lin  donilib-qayitma  korpiilori,  homginin
sohardaxili sorge Vo gorbo, simal vo conuba vo ya
oksino magistral yollar insa edilir vo edilocok. Bu
islor metropolis goharlorin mévcud problemlorini
aradan qaldirmaq Tg¢ilin goriiliib, amma qisa
zamanda ohalinin artimi, istor rogsi (gedib-
gayidan) miqrasiya vo geriys doniisii olmayan
(homisoalik) migrasiya[2], istorso do tobii nasil
arttimi, homginin avtomobillorin  glini—giindon
artmasi Vo masin sixligi, sos, ekosistem cirkliyi,
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davamli binalar, davamli sohorlar.
stress va s. ilo bagh problemlor daha miirokkab
sokil alib.

Metropolis soharlorda problemlori aradan
qaldirmagq ti¢iin goriilon tadbirlordan biri do odur
ki, belo inkisaf halinda olan soharlordon bir
ne¢o kilometr aralida yasayis tigiin sohorciklor
salinsin vo belsliklo do ragsi miqrasiya yaranmis
olacag. Ciinki bu sohorciklor is yerlori
baximindan tam olmasa da, ¢ox faizlo hamin
soharlordon asili olurdu. Lakin belo soharciklorin
salinmasi iri sohorlordo yasayis binalarinin
azligina caro olsa da, digor problemlarin halli
yolunda he¢ bir rolu olmadi, aksina miioyyon
problemlorin artmasina sobob oldu. Ciinki salinan
soharciklorin ohalisinin is yerlori iri soharlorlo
bagl idi vo zaman kegdikca bu soharciklor do
boyliylir vo ohalilsi artirdi.  Belaliklo, bu
soharciklordon soharlor iri sohors iso galonlor va
axsamlar isdon geri qayidanlarin ¢oxalmasi
soharlorin  giris-¢ixisinda masin sixligina sabab
olur. Bu sixliq insanlarin rahath@mi vo osob
sistemini pozur. Bu da is yerlorinds isin
potensialini Vo evds hoyat keyfiyyatini asagi salir.
Homgcinin insanlarin vaxti yollarda itir. Bunlar vo
bu kimi diger mosoalalor Xasto bir metropolis
sohorlorin  yaranmasina sobob olur. Noadonso
inkisaf etmokds olan 6lkalar, taglid olaraq inkisaf
etmis olkolorin metropolis soharlorinin inkisafi
kimi iri sohorlorini inkisaf etdirillor. Eloco do
inkisaf etmis olkalorin metropolis soharlorinda
sohv todbirlorin naticasindo hoall edilmomis vo
oksino artmis problemlordon natico ¢ixarmaq
avazina, nadonss 6z iri gaharlorinds yaranan eyni
problemloarin holli iigiin, toqlid olaraq onlarin sahv
todbirlari kimi todbirlor vo gordiiklori islor kimi
do islor gorurllar.

Inkisaf etmokdo olan olkolorin iri
soharlorinds daha bir kadarlondirici, insanlara
ruhi vo fiziki cohatdon manfi tosir bagislayan bir
hala rast galmok olur. Bu da ondan ibaratdir ki,
sohor daxilindoki agaclar kasilir, avazins ticari vo
ya geyri-ticari binalar tikilir. Bu agaclarin avazina
sohor konarlarinda yeni agaclar okilss do bu
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mosaloni tam hall etmir. Belo ki, na sohor
daxilindoki az sayda agaclar, no do ki, sohor
konarlarinda okilon agaclar sohorin havasini
tomizloys bilmirlor. Buna baxmayaraq bir
torofdon agaclar kasilir, digor torafdon sohorlords
dioksid karbon gazini artiran vasitalor ¢oxalir. Bir
halda ki, yasil saholorin olmasit kiigalorin
goriiniistinii gézallosdirir, havani yaxsilasdirir vo
umumiyyotlo  piyadalarin  fiziki vo  psixi
saglamligimi artirir, 0 zaman bu optimal sahar
idaragiliyi ilo yaxsilagdirila bilacok mithiim bir
gostaricidir. Isvegdo aparilan todgiqgat bildirilir ki,
yasil mokanlarla oalagessi olan insanlarin ¢ox azi
ruhi xostaliklordan vo stressdon aziyyat ¢akir[3].
Hollandiyada aparilan bir arasdirmaya gors,
osason yasilliq sahalori ¢ox olan orazilorin
sakinlori daha yiiksok saglamliq voaziyyatinae
malikdirlor[4].  Yasilliglarin,  xiisuson  do
agaclarin ¢oxlugu mohallo sakinlori arasinda
miisbat qarsiliglt ictimai slagolori artirir[5].

Yuxarida geyd olunan tadbirlorin hamisi
metropolis sohorlordo  yoxlaniib va bu giin
goriiniir ki, metropolis soharlordo olda edilon
noticalor oasla gonastboxs deyil. Bu soraitin
yaranmast naticasindo  sohorlordo  insanlarin
rahatligi avadanliglar vasitasi ilo tomin olunsa da,
onlarin dinclik vo sakitliyi yoxdur. Bas gorasen
na tli¢giin digor inkisaf etmokda olan &lkalords vo
bu olkalorin asas soharlorinds inkisaf bu yanlis
yollarla aparilir vo belo sohv yolu getmokds do
israrhdirlar?

Bina vo sohorlorin memarlhiginda hal-
hazirin va golocayin problemlarinin halli igiin
gorok diizgiin hoallor gobul edok ki, miisbot
noticalora nail olaq. Bunun ii¢iin bir nego osas
mosolo dorindon disiiniilmalidirlor vo yeni hall
yollarinda noazore almmalidir ki, bina vo
sohorlorin memarliq prinsiplori hal-hazirda vo
golocayin tolobatina vo sorayitine uygun olsun.
Hor¢ond hal-hazirda Dbinalarin  va soharlarin
memarliginda ortaya ¢ixan problemlor ¢ox ciddi
hiss olunmur, amma yaxin galocokds 6ziinii bariz
sokildo biiruzo veracokdir vo ogor bu giin
memarliq dsullarini yaxin golocayin tolobatina vo
sorayitino uygunlagdirmasaq, o zaman miitlog
miirokkab problemlarls tizlasacayik.

Ogor basqa saholorin miitoxassislori kimi
biz do diggetimizi memarligla baglh osas
masalalara yonaltmasok vo ya memarliq tisullarini
osas problemlor ilo uygunlagdirmaq ovazins,
diggetimizi bu problemlordon yaranan konar

41

problemlors  yonoltsok, noticods bu  oasas
problemlor oldugu kimi qalacaq. Buna gora do
alman todbirlor miisbat naticalor vermayacak,
bina vo sohorlorin  memarliginda voziyyat
yaxsilasmaga dogru getmoyaCak Vva oksina giinii-
giindoan pislosacak. Taassiif ki, bu giino kimi belo
mithiim mosalolora ciddi yanagmalar olmayib.
Asagida iki mithiim masaloni qisa sokilds izah
etmoyo caligmisam:

1. Beynolxalq qruplarin vo alimlarin
aragdirmalarina gora bir 40 illik dovrde (1959-
1999) diinya ohalisinin sayt 3 milyarddan 6
milyarda catmigdir[6]. Bu sanadlords colbedici
statistikaya osason | osrin avvalinds (2018 il
bundan avval) diinya shalisi 200 milyon nofor idi
va 1000-ci ilda diinya shalisinin say1 450 milyona
catib (zaman - 1000 il, artim - 250 milyon nafar).
Demoali, | asrin avvalindon 1000-ci ilo kimi (1-
1000) ohali 250 milyon nafor artib. Bunu 1975-
1999-cu illor, yoani 24 il orzinds ohali artimu ilo
miiqayiso edok. 1975-ci ilds shali 4 milyard nafor
idi vo 1999-cii ildo 6 milyarda ¢atib. 1975-ci ildon
1999-cii ilo kimi 2 milyard nofor arttim miisahido
olunur (zaman - 24 il, arttm - 2 milyard nafor).
Beloliklo goriiriik ki, 1000 il arzinds artan ohali
yaxin 3 ilo orzinds artmigdir. Cox aydindir ki,
dunya ohalisinin artimi ilo zaman oks slagodadir,
bu proses belo davam edib vo belo do davam
edocokdir. Belaliklo aydin olur ki, diinya
ohalisinin siiratli artim1 ilo bagli har sahoys,
oloxiisus memarliq problemlorinin hollarino vo
hoyat torzimiza yenidan nozar salmaliyiq.

2. Yer kirosinin 70-71%-ni okeanlar,
donizlor vo 29-30%-ni tobii mesalor, daglar,
sohralar vo digar yararsiz orazilor, gqalan saholori
do tosarriifat, sonaye vo yasayis maskanlori togkil
edir. Toossiif ki, bu giino godor yararli sahalori
sabit  saxlamamisiq.  Ciinki  glinii-giindon
insanlarin  tamahkarligindan,  sohv  hoyat
torzimizdon vo artirdi@imiz noaslin haqq vo
hiigiiglarin1 nazora almadan modon vo resurslari
hodsiz doracods istehlak etmoklo yer kiirasinin
nizamint bir-birino  vurmusuq. Noticodo istor
ekologiya (torpaq, su, hava vs s.), istorsa da bina
Vo soharlorin davamsiz memarligi ilo bagh
miirokkab  problemlor ortaya ¢ixarmisiq Vo
golocak tiglin qaranliq bir perspektiv yaratmisiq.
ABS-1n Milli Elmlor Akademiyasi torafindon nosr
olunan “Wackernagel M. va qrupu” tarofindon
aparilan bir aragsdirmada, bir notico geyd olunub
ki, “yerin tobioti 1979-cu ildon etibaron effektiv
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absorbsiya qabiliyyatini  vo borpa dovriinii
itirmisdir vo effektiv absorbsiya vo barpasi hor il
1% daha azalmigdir” [7]. Cox aydindir ki,
ohalinin artimi ilo bagli geyd edilon problemlarin
hallina ehtiyac artir, amma biz insanlar oksino,
hamisini darmadagin etmokdoyik. Belo olmaz, ya
gorak insanlar nasil artimini tam dayandiralar vo
yasayls uglin lazimi tobii resurslar bitib
tilkononadok Vo insanmn nasili do kasilonadok
hoyat torzini bu ciir davam etdiralor. Yox ogor
insanlar nosil artirirsa, 0 zaman hayat torzini
doyisdirmali va har bir problemin hallina yenidan
nozar salmalidir. Bununla bagli bina va soharlarin
memarliq isullarma, texnikalarina vo tikinti
materiallarina yenidon nozor salmag on vacib
mosalalardandir.

Bu giin har bir sahado, xiisuson bina va
sohorlorin  memarhginda, gorarlarin gabulunda
diinya ohalisinin stiratli artmasina, eloco do Yer
kiirasinin mohdud yararli saho Vo resurslarina
birlikdo diggst yetirilmasa vo problemlor nozara
alinmasa, o zaman soraito uygun addimlar
atilmayacaq. Noticodo hoyata kegirilon yalnig
programlar vo layihoalor ucbatindan indiki,
oloxiisus sonraki vo fliglincii nasil {iglin yasayis
¢ox murakkab va ¢atin olacaq. Bu o demak deyil
ki, galocayin problemloari diinya ohalisinin siiratlo
artmasinda vo resurslarn  mohdud sayda
olmasindadir. ©ksina, bolks do diinyanin sahv
diistincalor & sahv iisullarla idara
olunmasindadir. Problemin kokii diinans va ya bu
giino dayanmir. Bolko do Hozrati Adom
Peygomborin zamanindan belodir vo bu giino
kimi diinya bozi insanlarin istadiyi kimi idaro
edilib vo idaro edilir. Lakin heg bir sahado, eloca
do bina vo sohorlorin memarhiginda islor diiz
tisullarla qurulmayib. Bu sahodo do {isullarin
doyigdirilmasi  bagsga  saholor  kimi  ¢ox
miirokkobdir. Ciinki boyiik sonaye sahiblori vo
boyiik maliyyogilor 6z monafelorindon  6trii
insanlarin yasayis torzini idaro etmaklorindon ol
cokmayacaklar voa bu basqa sahalor kimi bina va
sohorlorin memarliq tsullarmin doyisdirilmasine
do samuldir. ©Ogor hal-hazirdaki memarliq
tsullarin1  ekologiya  problemloaring, dunya
ohalisnin artmasina, Yerin mohdud resurslarina
Vo yararli sahalorine uygun, memarliq tisullar ilo
ovoz etmok istasok. O zaman bu sahodo do ciddi
problemlor yaradacaglar. Masolon, hal-hazirki
binalar, soharlar va soharlorarasi yollar avtomobil
faktoru osasinda planlasdirilir. ©gor hal-hazirda
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avtomobil faktoru ssasinda planlagdirilan bina vo
sohorlorin  memarhq {sullarin1 ki, ekologiya
problemlorinin yaranmasinda bina va sohorlarin
rolunu vo tesirini, diinya ohalisinin artmasini va
bununla bagli Yerin mohdud resurslarint vo
yararli sahalorini nazoro almir. Bu isullart ¢ox
morkazli, ictimai nagliyyat, velosiped vo piyada
faktoru osasinda layiholondirmo dsullar ilo ovoz
etsok, 0 zaman bina vo sohorlorin memarliq
tisullar1 avtamobil sonayesi vo avtomobil ticarati
ilo mosgul olan bdyiik maliyyagilorin yaratdig
problemlarls {izbaiiz olacaqdir.

Bu gin “davamli” soziniin hor bir
sahado meydana ¢ixmasinin Sababi ekologiyanin
cirklonmasi A resurslarin mohdud
olmasindadir. Toassiif ki, bu va digar sahalords an
mithiim olan moSalo - ohalinin siirotlo artmast,
xiisuson memarlhigda ciddi sokildo nazars alinmur,
baxmayaraq ki, ohali artim1 daha ¢ox memarligla
bagli olan miithiim bir masaladir. Tokco enerji
baximindan diinyada istehsal olunan enerjinin
60% -i sohorlorin, 40%-i yasayis binalarinin
payma diisiir. Bu masaloni hal-hazirda msahdud
sayda olan enerji monbalori ilo  birlikds
aragdirdigda moasalonin mithiimliyii tizo ¢ixir.
Davamliligin vo davamli inkisafin realliginin
miirokkabliyi, onun hortorofli torifini ¢atin vo
hotta geyri-miimkiin edir. Stephen Wheeler
“Davamli  sohorlorin  programlasdirilmst  vo
yasayis l¢lin yararhigir” adli moagalasinds bir nego
torifi  mioyyonlogdirir  vo  hor  bir torif
aspektlorinin miirokkab konsepsiyasini izah edir:

- “Brundtland” komissiyasinin torifi, 1987-
ci il: “O inkisaf ki, hal-hazirki naslin ehtiyaclarini
6daya Vo goalacok nasillorin ehtiyaclarini 6domok
gabiliyyatini tohliikoys atmaya”;

- “Universal Qoruma Birliyi”nin torifi,

1991-ci il: “Ekosistemlorin dayarlarina, giiciine
digget gostarmok vo himays etmoklo barabar
insanlarin yasayis keyfiyyatini artirmaq”.
Stephen Wheeler digar toriflori do 6z magalosinda
geyd edir vo sonda 6z torifini togdimat edir:
Davamli inkisaf, elo bir inkisafdir ki, uzun
miiddotdo otraf miihit sistemlori Vo insanlarin
saglamligin yaxsilagdirsin” [8].

Stephen Wheelerin mogalosinda
davamliliq, davamli inkisaf vo davamli sohor
inkisafi toriflorino diqgotlo baxdigda ti¢ osas
konsepsiya  miioyyanlosdirilir ki,  bunlar
asagidakilardan ibaratdir:
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1. Hoyatin vo insan saglamligimin keyfiyyatinin
yaxsilagdirilmasi.

2. Insan ehtiyaclarmin tomin edilmosi.

3. Ekoloji sistemlorin qorunmasi.

Bu konsepsiyalarin bir-biri ilo qarsiligh
olagosi va tasiri davamli bir biodovriin meydana
galmasina sobab olur: (Yasayis ehtiyaclarinin
tominati- Hoyat keyfiyyatini yiiksaltmok- Ekoloji
sistemlorin qorunmasi- Yasayis ehtiyaclarinin
tominati-...). Bu dovr davamli ekoloji dovr il {ist-
isto  disiir (Resurslar-Tullantilar-Tullantilarin
geri ¢evrilmosi-Resurslar-...).

Davamli  binalarin  torifi,  davaml
soharlarin torifi godor miirokkab deyil. Sshardan
(on miirokkob ekoloji sistem) sohbat gedonda
davamli sohar inkisafinin biitiin aspektlarini shato
edan hartarafli bir tarifa nail ola bilmarik, amma o
hallor ki, soharin davamli inkisafina gotirib ¢ixara
bilor, onlar gorok hortorofli  arasdirilsin,
pragramlasdirilsin v layihalondirilsin.

Diinyada otraf miihito markoazlosdirilmis
boylik bir axin yeni bir ixtisas kimi digqqget
altindadir. Bu harokatin magsadi binalarin otraf
mithito monfi tasirini  shomiyyatli  daracods
azatmaqdir. Burada nozords tutulur ki, yasayis
ticlin xarici miihitdon olavo qapali vo saglam
miihit do tamin edilsin. Bu horokat yasil dizayn vo
yasil tikinti sahasindo miixtalif asas vo anlayislar
ilo mosgul olur. Yasil binalar ekoloji masalalarin
hallinds, karbon qazinin azalmasinda vo tobii

resurslarin  optimal istehlakinda miithiim rol
oynayir.
Yasil binalarin  osaslarindan  yaranan

binalar ti¢ qrupa boliiniir: yasil binalar (minimum
enerji masrof edon binalar); enerjisini 6zii istehsal
edon binalar; sobokoys elektrik tozyigi edon
binalar. Bu harokatin mogsadi, tiikkonmoaz enerji
monbalarinds istifado, neft-gaz vo das komiiriin
istifadasinin mohdudlasdirilmasi ilo otraf miihito
monfi tasirlorin azaldilmasidir.

1.Yasil binalar miixtolif texnikalar, yasil
materiallar vo binanin birlogmis izolyasiyasi ilo
tomin edilir ki, 6ziina tay va barabor bir bina ilo
miiqayisodo sirin suda belos, 50%, bazon do
bundan artiq enerji Sorf etmoklo optimal istehlak
etsin.

2. Enrjisini 6zl istehsal edon binalar, yasil
binalarin dsullart ilo enerji masrafindo optimal
istehlak edillor vo bununla borabsr miiasir
texnologiyalar vasitasi ilo tiikkonmoaz enerjilordon

43

istifado etmoklo tomamils 6z enerji ehtiyaclarinm
tomin edillar.

3. Sabakays elektrik tozyiqi edon binalar
da yasil binalarin tisullar ilo enerji mosrafinda
optimal istehlak etmoklo borabor miiasir
texnologiyalar vasitasi ilo tiikkonmoz enerjilordon
istifado etmoklo tomamilo 6z enerji ehtiyaclarin
tomin edirlor vo bundan slavs enerji istehsalinin
qaligin1  sobokoys tozyiq edillor. Hal-hazirda
miioyyan  sobabloro  gbro  yasil  binalarin
tamamlanma xorclori adi binalara gora ¢oxdur,
amma yasil binalar zaman oarzinds xorclorin az
olmasina goro ovvalki Xorclori qaytarirlar. ©n
mithiimi odur ki, Yer kiirasino vurdugumuz
yaralara dorman olurlar va bu insanin bir manovi
borcudur Ki, golon nasillarin haqq ves hiiqiiglarini
bundan artiq tohlukays salmasin. Lakin buna
baxmayaraq, belo binalarin  yalmz ilkin
xarclorinin ¢ox olmasi sobabindan ister dovlatlar,
istorso do tikinti maliyyagilori torofindon belos
vacib binalarin layihoalondirilmasina arzuolunan
doracads imkan verilmir.

Davamli  gohorlorin inkisafi ilo  bagh
miitoxassislorin fikir ayriliqilart mévcuddur. Belo
Ki, bozi miitoxoassislor horizantal inkisafin, bazisi
do vertical inkisafin torofdaridirlar. ©slinds garok
sohorlorin memarligt ham hortorofli, hom do
mimkiin gador dovriin vo galacayin tolobatina
uygun olsun va problemlarin hallinds miisbat
naticasini gostara bilsin.

Hal-hazirda bina va sohorlor avtomobil
faktoru  osasinda  planlagdirilir.  Diinyada
sohordaxil vo gohorlorarasi genis yollarin ingasi
tiglin kiilli miqdarda resurslar, yararli sahalor vo
vosait sorf olunur. insa edilon genis yollar, eloco
do avtomobillorin istehsali ii¢lin diinyada g¢ox
sayda enerji, material, yararli orazilor istifado
edilir ki, ictimai nagliyyata, piyada yollarina vo
velosipeddan istifadays tolobat azalsin. Buna gora
do mohallalards oyun meydangalart va insanlarin
sosiallagmasi vo asuds vaxtinin kegirdiyi yerlor,
avtomobil parklarma g¢evrilir, yollarda tixaclar
yaranir, tixaclarda enerji, insanlarin vaxtr Sorf
olunur, otraf miihit c¢irklonir, miialico Xorclori
yaranir vo digor monfi tosirlor yaranir. ©ksina,
avtomobil sanayesinin vo avtomobil ticarati ilo
mosgul olan boylik maliyyagilorinin sarvoti
daha da goxalir.

Miiasir bir goharin programlagdiriimasinda
vo layihalondirilmasinds ilkin sort odur ki,
tokfunksiyali inkisafin garsist alinsin vo sohor
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avtomobil faktoru ssasinda planlasdirilmasin. Bas
gorason hansi todbirlor gohorin  davamliligina
aparib ¢ixarara bilocok Vo diinya ohalisinin siiratlo
artmasina, yararli saholorin  vo  resurslarin
mohdudluguna cavab vero bilocok? Hansi
dsullarla  soharlor  layihalondirilo  bilor ki,
soharlordo moahallalor inkisaf eda, moahallalords
dinamizm vo canlanma arta. insanlarm rahat
gedis-galisi tiglin saharlor neca tortib edilmalidir
Ki, otraf miihit bundan artiq ¢irklonmaya, aksina
getdikco do  tomizlona, ictimai  noagliyyat
sistemlarinin istifadasi sadologdirilo  vo
timumilosdirils, velosiped kimi faydali nogliyyat
vasitosindon  istifadoys maraq artirila Vo
mohallalori  sakinlorin  ixtiyarmma  vermoklo
insanlarin sosiallagsmas1 vo asudo vaxtinin toskili
ticiin gorait yaradila bilor? Kompakt sohar anlayisi
bu masalalari nazars ala bilor. ictimai nagliyyatin
kasigsmosinda yerlogon inzibati, sosial, ticarat vo

inkisafi kompakt bir boyiikk sohor yaradir. Bu
mohallalorin har biri 6z parklar1 va ictimai yerlori
ilo genis spektrs, o climladon ictimai vo fordi
foaliyyatloro malikdir. Unutmayaq ki, bir
mohollada inzibati, sosial, ticarat vo iqtisadi
faaliyyatlorin inteqrasiya olunmasi Vo
gonsulugdaki miixtalif tabagodon olan insanlarin
bir araya toplanmasi insanlarin fiziki vo psixologi
saglamliginda miisbot rol oynayir. Belo kompakt
boyiikk sohordo mohallo  markazlori  elektrik
avtobuslar, tramvaylar, metro va s. ictimai
nogliyyat sistemlori ilo birlosdirilir. Belaliklo
tixacsiz, stiratli vo daha rahat moagsods ¢atmaq
miumkiin  olur, piyada  gedis-golisi Vo
velosipeddon  istifado  etmoklo  insanlarin
saglamlig1r sigortalanir. Belo kompakt bdyiik
soharlor diinya ohalisinin siiratlo artimi ilo bagh
yaranan problemlarin hallinds, resurslarin vo
yararli orazilorin mohdudlugunda bir ¢ixis yolu vo

igtisadi  morkazlorin  otrafinda  mohallalarin golacak nasillara yagama imkani yarada bilor.
NOTICO
Bu giin hor bir sahado, xiisuson bina vo sohorlorin memarliginda, gorarlarin gobulunda diinya ohalisinin
stiratli artmasina, eloca do Yer kiirasinin mohdud yararli sahs Vo resurslarina birlikds digget yetirilmosa
va problemlar nazors alinmasa, o zaman soraito uygun addimlar atilmayacaq. Naticodo hayata kegirilon
yalnig programlar va layihalor ucbatindan indiki, aloxiisus sonraki va ili¢lincii nasil li¢lin yasayis ¢ox
murokkab vo ¢atin olacaq. Buna goro do bina vo goharlorin miiasir memarliq hallari elo olmahidir ki,
diinya ohalisinin siiratlo artmasi ilo bagl resurslardan vo mohdud yararli saholordon optimal istifado
yollarini gostarsin.
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COBPEMEHHBIE APXUTEKTYPHBIE TPEBOBAHUS K 3JAHUIO U T OPOJAM CBS-
3AHHBIE C BBICTPBIM POCTOM HACEJIEHUSA B MUPE
A3ep0aiilxkaHCKUH YHUBEPCUTET APXUTEKTYPbI H CTPOUTENbCTBA
A. C. Mecpu3saaex
Ceronusi, BO Bcex 00JacTsIX, 0COOEHHO B apXUTEKType 3/IaHUN U TOpOAOB, OBICTPHIN POCT HACETIEHUS B
npolecce MPUHATHS PELICHUH, pecypchl 3eMiIH, a TaKKe OrpaHMYCHHAsl MOJie3Has IJIOIIAJb BMECTE He
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o0pamaloT BHUMAaHUS, HWTHOPHPYIOTCSA, TO COOTBETCTBYIOIIME Iard He OyayT mnpeanpuHsTe. B
pe3yibTaTe HEMPaBUJIBHBIX IPOTPaMM W TPOEKTOB >KU3HL OyIeT OYEeHb CIOXHOW, OCOOCHHO st
CIIENYIOLEr0 M TPEThEro IOKOoJeHUuM. [103TOMYy apXUTEKTypHBIE METOJbl CTPOMTEILCTBA M TOPOJOB
JOJI?KHBI OLITH TaKUMU, YTOOBI 6BICTpBII71 POCT HaACCICHUA MHpPa, CBA3aHHOI'O C OIITUMAaJIbHBIMU pECypCaMiU
HCIIOJIb30BAHHUA, U OTPAaHUYCHHBIMU I1O0JIC3HBIMU O6HaCT$IMI/I, CHOC06HLIMI/I IIoKa3aThb BBIXO.

Ki11oueBble €j10Ba: OBICTPBIN POCT HACEJIICHHS MUPA, YCTOMYMBBIC 3/1aHUsI, YCTOMYHUBBIC TOPO/IA.
MODERN ARCHITECTURAL REQUIREMENTS OF BUILDING AND CITIES CONNECTED
WITH THE RAPID POPULATION GROWTH IN THE WORLD
Azerbaijan Architecture and Construction University
A. S. Mesrizadeh
Today, in every field, especially in the architecture of buildings and cities, rapid population growth in the
decision making process, the Earth resources as well the limited useful area of together don't attention are
ignored, then steps will not in accordance the circumstances. As a result of wrong programs and projects
living will be life very difficult , especially for the next and third generation. Therefore, modern
architectural solutions of buildings and cities should be used to demonstrate the optimal utilization of

resources and limited useful areas for rapid population growth.
Key words: Rapid growth of the world population, sustainable buildings, sustainable cities.
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UOT 631.41
NAXCIVAN MR DAG TORPAQLARININ LIL FRAKSIYALARININ MINERALOJI TORKIBI
VO FAIZLORLO NISBOTININ TOYINI
H.C.Mehdiyev.
Azarbaycan Milli EA Torpagsiinashq va agrokimya Institutu. Az.1073, Baki 5. M.Pahim kii¢asi-5.
Email: huseyn.mehdiyev.59@mail.ru '

Xiilasa. Nax¢ivan MR dag torpaglart daniz saviyyasindan 800 — 2400 km hiindiirliikda yerlagir. Iglimin
bir gadar istiliyi va relyef xiisusiyyatlori bu torpaqlarin intensiv istifadaSine alverigli sorait yaradir.

Nax¢ivan MR-min dag torpaglart Respublika arazisinin digar regionlart ilo miiqayisada qida
elementlarinin bir qodor azligina, strukturamin dayismasina, qranulometrik torkiblorin formalasmasina da sabab
olur.

Cimli dag ¢amon torpaqlar: lil fraksiyalarimin mineraloji tarkiblarina géra illitdon (hidroslyudadan),
smektitdan va gisman kaolinitdon ibaratdir. Torpagin genetik qatlarinda bu minerallar miixtalif daracada paylanir.

Ilkin minerallardan an ¢ox yayilam ¢él spati, kvars, andezit va bazalt siixurlarindan ibaratdir.

A¢ig boz-Qohvayi (sabalidi) torpaglarda minerallarin faizlorlo nisbatindo an ¢ox yayilan mineral lil
[fraksiyalarinda montmorillonit, illit (hidroslyuda), kaolinit, ilkin minerallardan d-kavrsa, ¢él spatina, siixurlardan,
kalsita tasadiif edilir.

Acar_sozlar. torpaq profili, slixur, mineral,
smektit, illit (hidroslyuda), kaolinit, xlorit, ¢ol spati,
vulkan kiilii.

Dag torpaglart Nax¢ivan MR-nin 15 — Tadgiqat obyekti olaraq Nax¢ivan MR-s1
30 km simal hissolorini ohato etmokls, asason ¢imli dag ¢omoan (kosim19) vo aciq boz-gahvayi
¢imli dag c¢omon, c¢imli dag c¢omon bozqrr, (sabalid1) (kasim 168) torpaglar1 gotiiriilmiisdiir.
mesaaltinda vo mesgoaltindan ¢ixmis dag gohvayi, Dag torpaglarinin fiziki-kimyovi
interzonal dag qara, agiq boz-gohvayi (sabalidi) xtisusiyyatlorinin - tomininds bir sira miasir
torpaglar togkil edirlor. tsullardan vo keg¢mis metodlardan istifada
Iglimin gismon istiliyi vo kontinentalligi, olunmusdur.
diison atmosfer c¢okiintiilorinin miqdar1 dag Rentgendifraktoqgrammalarin  tayininda
torpaglarinin  intensiv  suratdo istifadasi ilo N.I.Qorbunov {isulundan, minerallarin faizlorlo
naticalonir. nisbatinin toyinindo Almaniya istehsali olan
Uzun illor istifado olunan dag torpaglart “MINI-FLEKS-600”  aparatindan istifado
6z morfogenetik xiisusiyyatlorini itirorok ¢im olunmusdur.
qatinin  zoiflomasing, strukturun doyismasine, Cimli dag comon torpaqlart Naxg¢ivan
cevrilmao  proseslorinin  zoifliyino,  eroziya MR-nin  bir qodor hiindiir orazilorini ohato
proseslorinin siiratlo getmasing, lil fraksiyalarinin etmoklo doniz saviyyssindon 1800 — 2200 m
zoif toplanmasina sabab olur. hiindirliiklorini ohato edir. Tarla riitubat tutumu
No qodor ki, Ilil fraksiyalart zoif bu torpaglarda yiiksok olub, 18.30 — 26.22 %
toplanirsa, hamin torpaglarda toskil edir. ©n yiiksok tarla riitubst ehtiyati
mineralomologolmo  proseslorido  zoif  gedir. elliivial-illiivial qatlarda olub A/B 10 — 45 sm
Asinma, cevrilmo proseslori lil fraksiyalarinin 26.22 % toskil edir.
tam dagilmasma, yiiksokdispers minerallarin Humus bu torpaqglarda ¢ox olub, elliivial
formalagmasina sobob olur. qatlarda miqdart A 0 — 10 sm 3.08 % toskil edir.
Dag siixurlarinin toricon asinmasi, ilkin Asag1 qatlara dogru onun mi qdari gisman
minerallarin Gistlinliyii ilo segilir. azalarag C 65 — 95 sm 1.75 %-o gatir. (codval 1.1)
Cadval 1.1.

Naxc¢ivan MR ¢imli dag ¢coman va aciq boz-gahvayi (sabahdi) torpaqlarin bazi fiziki-kimyavi
xiisusiyyatlori

Kasimin adi Doarinlik Tarla Humus Hacm pH CaCOs3
rlitubat . cokisi CO2
sm-lo tutumu & nazaran
g/sm?
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%
19 A 0-10 24,17 3,08 te. 8,1 7,75
Cimli dag comon | A/B 10-45 | 26,22 2,76 . 8,1 8,44
torpaqlari
B 45 -55 22,38 2,06 “r 8,1 8,69
Sahbuz rayonu
Yuxari B/C 55-65 22,10 1,81 @ 8,2 8,24
Remesen kondi | C 65-95 18,30 1,75 . 8,2 7,12
168 A 0-13 t.e. t.e. te. 8,0 te.
Agiq boz-gohvayi | A/B 13-30 9,47 . 1,50 8,1 “>
(sabalidi)
torpaglar Babok B1 30-48 12,44 B 1,56 8,4 B
rayonu C:-Qhrl B/C 48_74 11’71 [132) 1’51 8’1 [(132]
kondi
C 74-87 t.e. “ te. 8,4 “
Analizlords aparilan pH torkibino gors geniglondirarok  1.650 nm-o g¢atir. 550 °C

¢imli dag g¢omon torpaglari golovi reaksiyali
torpaglar hesab olunur, 81 - 8.2. zaif
karbonathidir 1.74 - 2.18 %, hiqgroskopik
nomliyin miqdarina goro bu torpaqlar yiiksok
higroskopik nomliys malikdir, 7.12 — 8.69 %-o
catir. Hiqroskopik nomliyin c¢oxlugu diison
rlitubat ehtiyatindan asilidir.

Aciq boz-gohvayi (sabalidi) torpaglarda
tarla riitubot tutumu ¢imli dag ¢oman torpaqlari
ilo miiqayisads bir gadar az olub, 9.97 — 12.44 %
arasinda doyisilir. Hocm ¢okisi baximindan agiq
boz-gohvayi (sabalidi) torpaglar bir qodor
barkimis torpaglar olub 1.50 — 1.56 g/m?® arasinda
doyisilir.

Analizlordon alinan pH torkibino goro
aglq boz-gohvoyi (sabalidi) torpaqlar galovi
reaksiyal1 olub, 8.0 — 8.4 arasinda doyisilir.

Torpaglar zoif karbonatli olub, 5.88 —
8.42 % arasinda doyisilir.

Cimli dag ¢oman va agiq boz-gahvayi (sabalid)
torpaqlarin lil fraksiyalarinin vo minerallarin
faizlarla nisbatinin tayini

Cimli dag c¢omon torpaglart il
fraksiyalarinda Rentgendifraktogrammalarda
asagidaki piklords segilir. Smektit minerali 1.420
nm, 0.710 nm va 0.474 nm. Minerallar gliserinlo
doyduruldugda 6z  piklorini  bir  qodor
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qizdirilldiqda lil fraksiyalart 6z piklarini bir godor
azaldarag 1.00 nm-o ¢atir. Bu ¢ox gliman ki,
smektit mineralinin bucaglarinin bir qador gismasi
¢ox giman ki, smektit, xlorit birlogmalorinin
zonginliyi ilo secilirlor. (Sokil 1.1).

550 °C qizdirildigda bucaglarin bir qadar
qisalmast  ¢ox giiman ki, smektit- illit
(hidroslyuda) garisiglayli birlogsmolarinin ¢oxlugu
ilo baghdir. Smektit minerallar1 bu bucaglarda on
¢ox orta vo asag1 qatlarda 6ziinii gostorir.

Mlit (hidroslyuda) minerali ¢imli dag
¢omon torpaqglarinda bir qodor genis yayilmagqla
profil boyunca iist, orta vo asag1 qatlarda yayilir.

Minerallar piklorda gliserinlo
doyduruldugda vo 550 °C qizdirildigda illit
(hidroslyuda) minerali 6z piklorini doyigmir, ilkin
mineral olaraq galir.

Kaolinit grupuna aid olan minerallar
¢imli dag ¢omon torpaqlarinda profilin alt
qatlarinda olur vo Rentgendifraktogrammalarinda
6z piklarini 0.710 nm vo 0.358 nm-do gostarir.
Mineral qliserinlo doyduruldugda ve 550 °C
qizdirildigda 6z piklarini xeyli azaldir vo yalniz
0.358 nm-da galir.

[lkin minerallar bu torpaqlarda az olub,
minerallardan yiiksokdispers kvarsa va ¢dl spatina
tosadiif edilir.
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Sakil
Rentgendifraktogrammalarinin tayini <0,001 mm (Kasim 19).
a) tam quru vaziyyatda; b) gliserinla doyduruldugda; v) 550° gizdirildigda

1.1. Naxc¢ivan MR-si

Minerallarin  faizlorlo nisbatinds agiq
boz-gohvayi (sabalidi) dag torpaqlarinda an gox
yayilan mineral lil fraksiyasinda montmorilonit
mineralidir ki, faizlorlo 16.1 — 16.8 %-o catir. Illit
(hidroslyuda) minerali bir qodor azalaraq 5.4 —
9.5 %-o catir, kaolinit mineral1 10.4 — 12.0 %-o2
catir.

¢imli dag c¢comon torpaglarimin lil fraksiyalarinin

flkin minerallardan on genis yayilan1 d-
kvars minerali olub 19.6 — 20.2 %-o ¢atirsa, ¢ol
spati 14.1 — 16.1 %-o catir. Siixurlardan kalsit
(CaCO:s) bir gadar orta doracads olub, 12.0 — 15.5
%-o catir. Hematit (Fe2O3) bu torpaglarda orta
miqgdarda olub 5.1 — 6.1 %-o ¢atir.

NaCl bu torpaglarda ¢ox az olub 2.0 — 3.5 % arasinda doyisilir. Vulkan kiilii a¢iq boz-gohvayi (sabalidi)
torpaglarda bir godar az olub 7.0 — 8.8 %-a barabar olur (cadval 1.2.). Cadval 1.2.
Aciq boz-gahvayi (sabahidi) torpaqlarda minerallarin faizlarls nisbati

Sir | Ko | Darinlik | SiO2 | Col it |Kaolini| mont | Kalsit (CaCOs)| Hem | Na | Vulk
a |sim sm-la spatt | (hidros t moril atit | Cl | an
in (d- lyuda) onit kiilii
Ne kvars (Fe2
ad1
) Os)
A0-13 | 20,2 | 16,1 9,4 10,4 | 16,8 15,5 51 |35 7,0
A/B13-30 | 19,9 | 15,4 7,0 11,1 | 16,5 13,8 55 (27| 79
16 | B130-48 | 19,6 | 14,8 8,7 11,8 | 16,2 12,1 60 | 20| 88
8
B/C 48-74 | 19,7 | 14,4 9,1 11,9 | 16,2 12,0 60 | 20| 85
C74-97 | 198 | 14,1 9,5 12,0 | 16,3 12,0 6,1 | 20| 82

Analizlordon alinan noticolorodan belo
molum olur ki, ¢imli dag ¢omon torpaqlarinda
smektit minerali yalniz orta vo asagi qatlarda
Oziinli  gostorir. Bu ¢ox giman ki, lil
fraksiyalarinin qismoan orta vo asagi qatlarda
toplanmas ilo naticalonir.
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Ilit (hidroslyuda) minerali ¢imli dag
¢omoan torpaglarda ¢ox olub, asason iist, orta Vo
asagl qatlarda yayilir. Bu cox giiman ki, lil
fraksiyalarinin  todricon toplanmast vo son
mohsula godor aginmasi ilo baglidir.
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Kaolinit  mineral1  asag1  qatlarda Minerallarin faizlorlo nisbatinin
toplanmasi, bu ¢ox giman ki, borkimis toyininds agiq boz-gohvayi (sabalidi) torpaqlarda
birlosmalorin tosirindon yaranir. ilkin minerallarin ¢oxlugu onlar1 yaradan dag

[lkin minerallarda kvarsmm vo ¢l siixurlarinin asinma mohsullarindan asilidir.

spatlarinin formalagsmasi ¢ox gliman siixurlarin
torkibi ilo baghdir.
NOTICOLOR

1. Cimli dag ¢omon torpaqlarin lil hissaciklarinin mineraloji torkbinds smektit mineralinin
todricon azligy, illit (hidroslyuda) mineralinin profillards ¢oxlugu ila saciyyslonir.

2. Minerallarin faizlorlo nisbatinin tayinds agiq boz-gohvayi (sabalidi) torpaqlarda yiiksokdispers
minerallarin azlig1 vo ilkin minerallarin ¢oxlugu ilo segilir.

3. Kond vo fermer tosorriifatlarin torpaqlarinin golocokdos istifadasinds, metadlardan genis
istifado etmak lazimdir.
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MUWHEPAJIOTHUECKHWH COCTAB WJINCTOM ®PAKIIUU U IIPOIIEHTHOE CO-
JIEP’JKAHUE MUHEPAJIOB T'OPHBIX IIOYB HAXUYEBAHCKOM AP
I'.JI.MexTueBn
HNucruryr [louBoBenenus u Arpoxumun Hanuonansnoit AH Aszep0aiinkana.

['opuble moussl HaxuueBanckoir AP HaxozasTcst oT ypoBHs Mopsi okosio 800-2400 kM ot ceBepa.
CoiicTBa penbeda U TEIUIBIN KIMMAT AacT ONaronpusaTHOE UCIOIB30BaHUE TUX TOYB.

[To cpaBHEHHUIO C APYTMMHU pErHoOHaMH pecryOauku ropHble mouBsl HaxnueBanckoit Pecry6uu-
KU MMEIOT ciaboe cozepikaHhe MHUTATEeNIbHBIX AJIEMEHTOB, H3MEHSETCs CTPYKTypa M IpaHyJlIoMeTpuye-
CKHMU COCTaBa 3THX IOYB.

[To MHUHEpaIOrMyecKoMy COCTaBY MJIMCTOW (PPaKLUU TOPHBIE JYrOBO-JEPHOBBIE TOYBBI COJIEP-
AT MUHEPAJIOB WJUIMTA (THAPOCIIOIA), CMEKTUTA U B CJIaOOM KOJIMYECTBE KaoNMHMUTA. Pacmpenenstorcs
3TH MUHEPAJIbl B TEHETUUYECKOM TOPU30HTE 110 Pa3HOMY .

M3 mepBUYHBIX MUHEPATIOB B ATHX MOYBAX COJEPIKATCS - MOJIEBBIC MIMATHI, KBAPIl, aHJE3UT U Oa-
3aJIbTOBBIX CTPYKTYP.
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ITpouieHTHOE COlIEp/)KaHUU MHHEPAIOB B CBETJIO CEPO-KOPUUYHEBBIX (KAIITAHOBBIX) MOYBAX CO-
JepaT B WINCTOM (hpakiuyu MOHTMOPHIUIOHUT, WJUTUTA (THAPOCIIONA), KAOJIUHUT, COJIepKaHne MepBUY-
HBIX MUHEPAJIOB B 3TUX [10YBAX OYEHb BBICOKAS.

KiloueBble €j10Ba: MMOYBEHHAsA CTPYKTYpa, MOPOJia, MUHEPal, CMEKTUT, WUIUT (THUAPOCITIONA),
XJIOPUT, TOJIEBBIE NINAThI, BYJIKAHUYECKHM MbLIb.

MINERALOGICAL CONTENT OF THE SILT FRATIONS AND DEFINITION OF THE
PERCENTAGE RATIO IN THE MOUNTAIN SOILS OF NAKHCHIVAN AR
H.D. Mehdiyev
Institute Of Soil Science And Agro Chemistry of ANAS (National Academy of Science of Azerbai-
jan

The mountain soils of Nakhchivan AR are situated at 800-2400 km above the sea level. Some
warmness and relief characters of the climate a good situation for the intensive use of these lands.

The mountain soils of Nakhchivan AR cause somewhat minority of nutrients, structural change
granulometric structures formatio of the mountain soils in comparison with the other regions.

The soddy mountain-meadow soils consist of illite (hydroslude), smektite and partially caolinite
for the mineralogical contents of silt frations. These minerals are distributed to a different degree on the
genetic stratums of the land.

More of the initial minerals consist of field spar, quartz, andezite and bazalt rocks. The wide-
spread minerals with the percentage ratio in the btight grey-brown (chestnut) soils are montmorillonite,
illite (hydroslude), caolinite in silt fractions, d-quartz, field spar, from initial rocks and calcite from rocks.

Key words: land profile, rock, mineral, smectite, illite (hydroslude), caolinite, chlorite, field
spar, volcanic dust.

UOT:330
QUYULARIN QAZILMASI LAYIHOLORINDO INNOVASIYANIN SOMOROLILIYININ
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MUSYYONLOSDIRILMOSININ 9SAS TOYINEDICI AMILLORIND® ELMI COHOTDON
YANASMA
9.H.Sslimov, M.M.Abdullayev
Azarbaycan Déviat Neft va Sanaye Universiteti

E-mail:asfa.7@mail.ru

E-mail:mehman.abdullayev @ ibar.az

Acar séozlar: innovasiya, maliyya , masraflar, investisiya,
kapital, layiho

Innovasiya yeni maddi, qeyri-maddi vo

maliyyo chtiyatlarinin oldo olunmasi iigilin
movcud  resurslarin  istifado olunmasini
xarakterizo edir. Daha genis monada iso

innovasiyalar iqtisadi artimi, homginin 06lkodo
igtisadi inkisafin alds olunmasi moaqsadi ilo zaruri
maliyyo ehtiyatlarinin formalagmasi mexanizmini
tomin edon iqtisadi tasir kimi do xarakterizs oluna
bilor. Innovasiyanin mahiyyotinin daha doagiq
miloyyonlosdirilmosino yanasmalar daha boylik
maraq dogurur. Bels ki, iqtisadi ndqteyi nozordon
innovasiya tosorriifat foaliyyoti sferasinda biitiin
nov aktivlori, o ciimlodon maliyys vo real kapitali
oks etdirir. Real kapital formasinda ¢ixis edon
innovasiyalar kapital formali vo ya geyri-maliyyo
aktivlori kimi sociyyslondirilir ki, onlar da asason
osas fondlarin  tokrar istehsalina o
yenilogdirilmasine istigamatlonir. ©ksor hallarda
innovasiya dedikde mohz bunlar nazards tutulur.
Basqa soOzlo desok, real kapital formasinda
innovasiya birbasa tokrar istehsala, osas fondlarin
yaradilmasina va ya yenilosdirilmasine yonaldilir
[1, 3, 4]. Maliyyo kapitali formasinda ¢ixis edon
innovasiyalara goldikdo iso onlar qiymotli
kagizlar vo kreditlor formasinda tozahiir edon
maliyys vosaitini xarakterizo edir. Maliyyo
kapital1 formasinda innovasiyalarin
reallagdirilmasinda onlarin bir hissosi  dorhal,
digor bir hissosi 1so miioyyon miiddotdon sonra
real kapitala cevrilir. Lakin, tocriibodo maliyyo
kapitalinin real kapitala ¢evrilmoamosino do rast
golinir. Alinmis vo ya buraxilmis qiymotli
kagizlar bu gabildon olan innovasiyalardir. Bagqa
s0zlo, maliyyo kapitali formasinda innovasiya
golocokds  Olkenin real kapital formasinda
investisiya qoyuluslarinin hoyata kecirilmosindo
vasitagi rolunu oynayir. innovasiya hamginin pul
yatirmaqla onun dayerini saxlamaq, artirmaq veo
ya golirliyin tomin olunmasi ii¢iin istifado olunan
alot kimi do doyorlondirilir [7]. Belo ki, sorbast
pul kiitlosi innovasiya hesab edilmir. Ona gors ki,
innovasiya naticasinds nogd pul kiitlosi heg bir
golir gotirmoyi tomin edo bilmadon doyerini itiro
bilor. Ogor eyni moblogdo pul sorbost deyil,
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hansisa bankda yerlosdirilmis olarsa, artiq o
innovasiya kimi doyarlondirilir vo miioyyan golir
gotirmasini tomin edir.

Innovasiya qoyuluslarinin hoyata
kecirilmosinin ~ zoruriliyini  miixtolif — amillor
sortlondiro bilor. Umumilikdo homin amilleri
asagidaki ti¢ asas qrupa ayirmaq miimkiindiir: [2,
5]

* mdvcud maddi-texniki bazanin yenilonmasi;
» istehsal foaliyyati sferasinin genislondirilmasi;

* yeni foaliyyst ndvlorinin manimsonilmasi.

Qeyd etmok lazimdir ki, bu faktorlar ayri-
ayriligda spesifik xiisusiyyatlors malik olmalarina
baxmayaraq, notico etibarilo onlar istehsal
foaliyyotinin ~ comiyyotdo  artan  tolobatin
Odonilmasi istigamatindo proporsionalli§in tomin
olunmasina imkan yaradir.

Bazar iqtisadiyyati soraitindo innovasiya
layihalorinin formalagmasina va inkisafina xiisusi
yanagma tolob olunur. Bu istigamatds baslica yeri
geyri-dovlat investorlart tutur. Onlar calb
olunmus vosaitlor hesabina iqtisadiyyatin bu vo
ya digor saholorino yatirimlar etmoklo yanasi,
eyni zamanda miixtolif maliyye bazarlarinda
omoliyyatlar hoyata kecirirlor. Bu aspektdon
investisiyalar birbaga vo portfel investisiya
olmaqgla da forqlondirilir. Birbasa investisiyalar
sahibkar kapitallarinin investisiyalasan obyektloro
idaroetmo baximindan tam nozaroto goétiiriilon
hissosini toskil edir. Beynolxalq statistikada bu
mistorok vo ya sohmdar kapitalin on az1 25
faizino sahib olmagla xarakterizo olunur [6, 7]

BMT-nin  Inkisaf vo  ©mokdashq
Togkilatinin beynolxalq innovasiyalara dair son
hesabatinda xarici investisiyalarin daxil oldugu
Olkoyo somorosi asagidaki dord osas qrupda
tosniflosdirilmisdir:

* maliyyo monbalorinin vo investisiya
goyuluslarinin artirilmast;
* daha miitoroqqi yeni texnika Vo

texnologiyalarin totbiqi vo inkisaf etdirilmasi;
* ixrac potensialinin artirilmast;
* mosgulluq saviyyasinin yiikssldilmasi.
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Innovasiya layiholorinin iqtisadi aspektdo
somaroliliyinin miioyyonlosdirilmosi zamani osas
vo olagoli istehsal maosroflorinin daha otrafli
nozora alimmasina cohd olunur. Burada {imumi
mosrafdo hom istehsal¢ida, hom do istehlakgida
yaranan innovasiya layiholorinin effekti vo
mablogi aydmlasdirilir vo  imumi iqtisadi
somaralilik almman effektin  miinasiboati  kimi
doyorlondirilir.  Bu  zaman  {imumilogdirici
gostoarici kimi mohsulun vo ya xidmotin hocminin
arttmi1  tomin olunduqda kapital tutumunun
soviyyasi, omok mohsuldarligi, mohsulun maya
doyori, mohsulun texniki keyfiyyot soviyyasi,
mohsulun vo ya xidmotin material vo enerji
tutumu, istehsalin davamliligi, layihe giicliniin
manimsanilmasi, omok soraitinin
yaxsilasdirilmasi, otraf miihitin miihafizosi vo s.
miioyyon edilir.

A
K,
(1)
Burada, | - innovasiya layihalorinin
somaraliliyi;

AA - miiqayisali qiymetlorlo milli
golirin artimz;

K - biitiin maliyys menbalori iizro
innovasiya qoyulusudur.

Iqtisadi  somoralilik  gdstaricisi  eyni
texnologiyalara osaslanan iri miiassisalor qrupu
soviyyoasindo hesablandigi zaman diisturda oks
etdirilmis gostaricilor miivafiq olaraq kapital
qoyuluslari naticosindo monfootin artiminin biitlin
maliyys menbolori tizro kapital qoyuluslarina
nisboti  kimi oks etdirilir. Yeni yaradilmis
miiossisalor soviyyasindo iso layiho iizro illik
mohsul buraxiligini topdansatis qiymeti ilo illik
mohsulun doyori arasindaki forqin (layihs tizro
biitiin istehsal giliclorinin monimsonilmasi sortilo)
kapital qoyuluslarina nisboti kimi oks etdirilir.

Umumiyyatlo, ayri-ayri innovasiya
layihalorinin miiqayisasi vo on somorali olaninin
se¢ilmoasindo iistiinliikk onlardan daha ¢ox timumi
iqtisadi miisboat effektlora sabab olana verilir. Bu
zaman investisiya qoyulusu ilo bagli olan
layihonin naticalorinin torkibina doyar formasinda
osason asagidaki gostoricilor daxil edilir:

* Son istehsal naticalari. Bu gostarici
investisiya qoyulusu naticasinda istehsal olunacaq
mohsulun daxili vo ya xarici bazarlarda
reallagmasindan, innovasiya layihalorinin toskili
dovriindo yerli miiossisolordon torofdas kimi
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istifado edilmosin-don vo digor foaliyyotdon oldo
olunan goliri oks etdirir.

« Sosial va ekoloji naticalar. Innovasiya
layiholorinin  istirakg¢ilarinin - birgofoaliyyati
noticosinds, onun hoyata kegirildiyi regionda
ohalinin saglamligina, sosial vo ekoloji miihito
gostorilon tosir bu gostorici vasitosi ilo miioyyon
olunur.

* Kreditlor vo  birbasa  maliyys
naticalori. Bu gostorici  birbasa sormayelori,
hamginin dolayr maliyys naticalorini oks etdirir.
Buraya innovasiya layiholorinin hoyata
kecirilmosindo birbasa istirak etmoyon hiiquqi vo
fiziki goxslorin golirlorindo vo miilkiyyatin
miixtolif nodvlerinin bazar qiymsotlorindoki bas
veran doyisiklik daxildir.

Bazar iqtisadiyyati soraitindo Sonayenin
Inkisafi {izro BMT-nin isloyib hazirladigi vo
Umumdiinya Bankinin istifado etdiyi layiholorin
giymotlondirilmasinin bazar iqtisadiyyati soraiting
uygunlasdirilmig kriteriyalar formalagdirilmisdir.
Masalon, UNIDO-nun (United Nations Industrial
Development Organization — Senaye Inkisafi {izro
Birlosmis Millotlorin Toskilat1) toqdimati tiizro
innovasiya layiholorinin hoyati tsikli layihs iizro
isloro sorf olunacaq biitiin vaxt sayilir vo onun
baslanmasi1 layiha {izro foaliyysti oks etdirir. Bu
da he¢ do homiso birmonali gobul edilmir. Belo
ki, bu istigamotds iki ndqteyi-nozor hokm siiriir.
Bu halda obyektin istismara verildiyi vaxt
innovasiya layihalarinin sonu sayilir. Lakin, daha
genis yayillmis miiddoaya osason layihonin
istismari prosesi do onun hoyati tsikline aid edilir.

Adoton istehsalin iqtisadi  somaralilik
meyar1 kimi omok mohsuldarligmin soviy-yosi
gotiriiliir. Ciinki, onun yiiksaldilmasi istehsal
hocminin artmasina vo maddilog-mis omok
mosraflorinin ixtisar edilmasing gatirib ¢ixarir. Bu
onu gostarir ki, amayo qonast edildikde mohsul
vahiding sorf olunan maddilogmis omoyin xiisusi
¢okisi nisboton artir vo canli amoyin pay1 oksino
olaraq azalir.

Beloliklo, yuxarida innovasiya layiholori
haqqinda bazi nazari masalalors diggot yetirmakls
va onlar1 imumilogdirmakle belo naticoys golmok
olar ki, holo do milli neft sonayesinin
igtisadiyyatinin ~ formalagmasinda vo  onun
inkisafinda innovasiya layiholori miihiim rola
malikdir.

Miiasir
qazilmasi

dovrdo  yataqlarda  quyularin
layihalarindo innovasiyanin
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somaraliliyinin  layiho  soviyyesindo iqtisadi
somaroliliyin  miioyyon edilmasi istigamotindo
miixtalif metodlardan istifado olunur ki, onlar da
adi giymatlondirmoyo Vo ugot  iizro
qiymatlondirmoys osaslanan iki qrupa bdliiniir.
«Xorclor-faydalary  vo  «Alternativ ~ doyar»
konsepsiyasina osaslanir vo Dbiitlin  xorclorin
ucotunu noazordo tutur. Bu zaman yalniz biitiin
faktiki material xorclori deyil, monavi mosraflor
do nozoro almir. Faydalarin vo mosroflorin
qiymatlondirilmesi  zamam1  layiho  hoyata
kecirildik-don sonraki voziyyst deyil, layihonin
hoyata kegcirilmosinin son noticosi arasdirilir.
Layiho hoyata kecirilorkon istifado olunan
istonilon resurs digor iisullarla (Alternativ doyor)
da istifads oluna bilor. Masalon, qiymatli kagizlar
alina bilor.

Belalikls, layihonin hoyata kegirilmosindon
aliman fayda yalniz xorclorin 6donilmoasini tomin
etmomoli, hom do resurslarin digor miimkiin
tisullarla istifadesin-don alinan golirdon artiq
olmalidir. Buna nail olmaq tigiin qeyd olunan
tisuldan vo  hesablamanin  noticesi  kimi
diskontlasdirma  omsalindan istifado  edilir.
Diskontlagdir-ma vasitosilo investisiya
qoyulusunun somorasi nisboton yiiksok olan
layiholorin secilmasi prosesindo daha diizgiin
gorar ¢ixarmaga imkan verir. Clinki, onun komoyi
ilo layihonin realizo olunacagi dovro hom pul
axinin kiitlosi, hom do onun illor orzindo bolgiisii
hagqqinda miithiim molumat oldo etmok miimkiin
olur. Cakilon xorclo pul daxil olmalarinin vaxt
miixtalifliyindan irali golon cari doyordon faorqlori
yox etmak Vo onlarin qiymatlarini
miioyyanlogdirmok mogsadilo asagidaki molum
diisturdan istifads olunur:

D=1/ (1+E)t , (2)

Burada, D - diskontlasdirma amsali;
t - diskontlagdirilan dovra daxil olan illar;
E - diskont normasidir.

Mohz diskontlagdirma vasitosilo layihonin
realizo olunmas1 zamani illor
tizro xorclonon pul axinlart ilo golocok illords
daxil olmast gozonilon pul vosaitlorinin cari
dayarlorini uygunlasdirmaq ve miiqayise etmok
miimkiin olur.

Bazar iqtisadiyyat1 soraitinds yataqlarda
quyularin qazilmas1 layiholorindo innovasiya

layihalorinin igtisadi somaraliliyinin
giymotlondirilmosindo  asagidaki  metodlardan
istifads olunur: [8]

1. Innovasiya layihasindo ayrilmis

(dispersiya) golir normasinin va orta komiyyatin
tohlilino osaslanan metodla riskin tohlili. Bu

mogsadlo  asagidaki  dusturlardan  istifado
olunmusdur.
_ n
r= Z ri Pl -
i=1
2~ 2
Or :Z(rl --l') Pl ’
(o)
r
i 3)
Burada, r. innovasiya  risklorinin

giymotlondirms parametri; ri- innovasiyanin
miimkiinliiyliniin 1 naticasi; Pi-i naticali ehtimal; n
- miimkiin naticolorin say1; ¢- dispersiya odadi;
o, - orta kvadrat konarlasmadir.

I' vo o2 toyin etdikdon sonra variantin
secilmosini Q. Markizi qaydasina osason toyin
edirik. Onda asagidaki sortlori gobul edirik:

21 (GHA
>(07)B,  (4)

Bels halda variasiya omsali:

v== (5)

2. Nozoro almaq lazimdir ki, baxilan
layihonin tohlilinde zaman faktoru nozars alinmur.
Ona goro investisiya layihalorinin tohlilinds daha
dogiq metoda osaslanan, yoni xalis cari doyerin
(NPV) hesablanmasimna baxsaq onda asagidaki

diisturdan istifads edirik:
1=1
HMbA = > (MbLA' -B')-

n

&%,pv - Z[(Nwi _ v by

i=2

=2

i=2
__ ONPV
(6) v=20(7)
Burada v - variasiya omsalidir.

O NPV =\/i[(NPVi —ﬂ-l_"\_/}z 'Pi];

Onda layihoayo yoni innovasiya layiholorino dair hallin qobul olunmas1 agagidaki kimi toklif olunur:
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l

Maksimum

— \

Golir Risk

Qiymatli

kagizlar

Sokil 1. Innovasiya layihalorina dair hallin gabul olunmast

NPV-ni asagidaki diisturla ifads etmoak olar:

L

) JF1 JF . Z g
1+k = (1+k)

_(l+k) (1+k)

(8)

Burada I,- baslangic kapital qoyulusu; JF,-t
dovriinlin sonunda daxil olan pul veasaitlori (pul
axini); k- gozlonilon (arzu olunan) monfoot
normast, yani investisiya vasaitlorinin bu layihoys
deyil, bagga bir miinasib maliyys mexanizmlorino
(banklar, maliyys kompaniyalar1 vo  s.)
yerlasdirilmasi naticasinds alda edilocok monfast
normasi.

Ogor innovasiya layihosindo uzun miiddatli
xarclor vo 6domalor nozards tutulursa, onda xalis

cari doyorin diisturu asagldakl formada olacaqdlr:
N

NPV_;(1+K) Z:(1+|<)
_ (9)
3. Innovasiya layihosinds rentabelliyin
hesablanmas: metodu. Bu gostoricinin  (PI)

hesablanmas1 innovasiyanin hor bir manatina
diison artim soviyyasini miioyyan etmoys imkan
Verir vo asagldakl dﬁstur ilo hesablanir:

Z (1+ K) (10)

Burada JF: - 1nnovasiya sahasinda t ilinda
olds edilocok pul daxilolmalaridir;
I, - ilkin investisiyadir.
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Ogor uzun miiddatli xorclor vo ddomolor
nozordo tutulursa, onda diistur asagidaki kimi

it

& _[;(1+K

Burada It -t
innovasiyalardir.

Aydindir ki, ager NPV>0 olduqda PI>1 olur
vo oksina. Demoli, agor PI>1 olarsa, onda belo
investisiyalar magbul sayilir. Ancaq PI<1 olarsa,
innovasiya tamamils gabul oluna bilmaz.

4. Daxili manfaat normasinin hesablanmasi
metodu (IRR). Bu gostarici bank torafindon 6z
omanati hesablar1 tizro toklif olunan hoaqiqi (real)
illik golir deracasini vo miioyyan bir miiddatds,
dofolorls tokrarlanan borc ddomalari sobabindon
miirokkab faiz sxemi lizro hesablanmis hoqiqi
illik borca goro hesablanmis faiz dorocesidir vo
asagidaki kimi hesablanir:

5 JFi
IRR:ZW— IO

t=1

(11)

ilinds  qoyulmus

. (12
Formal olaraq daxili menfost normasi
NPV= 0 halinda diskontlasdirma omsali kimi
miioyyon olunur, yoni innovasiya layihalorinin
reallagsdirilmast no miiossisonin  vasaitlorinin
artmasina, no do azalmasina tasir etmir. Ona goro
do IRR yoxlanan diskont adlanir, belo ki o,
innovasiyani mogbul vo faydali investisiyalara
ayiran  diskontlasdirma  omsalinin  sarhad
qiymatini tapmaga imkan verir. Bunun {igiin IRR
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standart kimi gqobul olunmusg innovasiya edilmis ogor IRR > HR olarsa, layiho maogbul
vosaitin 0donmo soviyyasi ilo miiqayiso edirlor. sayilir;

Rentabelliyin bu gozlonilon (arzu olunan standart ogor IRR < HR olarsa, layiho qobul
soviyyonin baryer omsali) - HR adlanir. Bu edilmozdi;

gostoricilorin = miiqayise  edilmosi  prinsipi ogor IRR = HR olarsa, istonilon gorar qabul
asagidaki kimidir: edilo bilar.
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HAYYHBIN MOAXO0J K OCHOBHBIM OIPEJAEJISIOIIUM ®AKTOPAM UHHOBAIIHU-
OHHOM Y®PEKTUBHOCTHU B NIPOEKTAX BYPEHUSI CKBAJKHH.
A.I'.CaanumoB, M.M.A0ay11aeB

CraTps nocBsleHa npobdieMe HayqyHOro MOIX0/a K OCHOBHBIM OIpeaensomumM Gakropam ¢ dek-
TUBHOCTH MHHOBAIMH B IPOEKTAaX OypEeHUH CKBAXHWH B He(hTEra3ogo0bIBatoIel MPOMBIIIICHHOCTH B CO-
BPEMCHHBIX YCJIIOBHAX, a TAKKC ITOKa3daHa TCOPCTUYICCKAsd OCHOBA IPUMCHCHU I/IHHOBaI_[I/Iﬁ IIpH IMPOBCIC-
HUU OYpOBBIX paOOT B HEPTAHBIX U T'a30BbIX MECTOPOKICHUSX.

HOI[‘lepKI/IBaeTCH HCIOJIb30BAHNEC COBPEMCHHBIX METOJIOB OLICHKU YKOHOMHYECKOH B(I)CI)CKTI/IBHOCTI/I
MHHOBAIIMOHHBIX MTPOEKTOB B OYPEHMH CKBaXMH B YCJIIOBUSAX PHIHOUHOM SKOHOMUKHU. B cTaTthe Takxke oc-
HOBHOC BHUMAHHUC YACIIICTCA pacXodaM Ha OCHOBHBIC U CBA3AaHHBIC C HUMHU HU3JICPIKKU ITPOU3BOJACTBA IIPU
onpeneneHuu 3PGHEKTUBHOCTH HHHOBAIIMOHHBIX MPOEKTOB B SKOHOMUYECKOM acmekte. OOmias cTou-
MOCTH U B(I)(beKTI/IBHOCTB HWHHOBAIIMOHHLIX IPOCKTOB, CO3JaHHLIX KaK IMPOU3BOAUTCIIEM, TAK U HOTpe6I/I—
TEeJeM, YTOUHSIOTCS, U 00111asi SKOHOMUYecKasi 3PEKTUBHOCTh OLIEHUBAETCS Kak AecTBUs 3 dexTa.

SCIENTIFIC APPROACH TO THE MAIN DETERMINING FACTORS OF INNOVATIVE EF-
FICIENCY IN WELL DRILLING PROJECTS.
AG Salimov, M.M.Abdullaev

The article is devoted to the problem of the scientific approach to the main determining factors of
the effectiveness of innovations in well drilling projects in the oil and gas industry in modern conditions,
and also shows the theoretical basis for applying innovations in drilling operations in oil and gas fields.

It emphasizes the use of modern methods for assessing the economic efficiency of innovative pro-
jects in drilling wells in a market economy. The article also focuses on the costs of basic and related pro-
duction costs in determining the effectiveness of innovative projects in the economic aspect. The total
cost and efficiency of innovative projects created by both the producer and the consumer are refined, and
overall economic efficiency is assessed as the effects of the effect.

VK 656.073
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PA3SPYIIEHUE CTOMKNX HE®TSHBIX SMYJIbCHUA THIIA HEGTEINIJIAMA
Ara-3ane A.Jl., Cameno A.M., AuicapapoBa M.D., AkOepoBa A.D.
HUIINHedTeras SOCAR
B cmamve paccmampusaiomes pesynomamol paspabomku cnocodoa u cocmaga 0ns  paspyulerus CmouKux
Hegpmsanwvix amyavcuil. Cnocob ocywecmensiemes nymem 66e0eHUst 600bl U HEUOHO2EHHO20 0eIMYbeamopa Ha oc-
Hoge nanpona, a maxce peazenma Flexoil CW-288 6 cmecu ¢ neopeanuueckumu peazenmamu, nazpesanuem u ne-
pemewusanuem. llpucomognenue 0esmyrbeamopos npoeooumcs nepemewusanuem nanpora 3003 wnu nanpona
3603-2-18 unu nanpona 5003-25-10 u neckozo 2azoina, a maxce nepemewusanuem cmecu peazenma Flexoil CW-
288 ¢ nanpon 3003, unu aanpon 3603-2-18, unu nanpon 5003-25-10 6 sxeumacco6om coOOMHOUEHUU U J1E2KO20
easotina. B kauecmee neopeanuyeckux peazenmog OuLiu UCHONIL30BAHBL HCUOKOE CIEKTO U Wel0Y, 8 8UOe UX CMECU.
Yemanoeneno, umo npu Oesmynvcayuu nepmanvix winamos, umeowuecs Ha meppumopuu HIJY umenu
A.Amuposa u Cansnotin, pazpabomaHHbIM CHOCOOOM, KOAUYECMBO OCMAMOYHOU 800bl, CONEU U MEeXAHUYECKUX

npumecell 8 Heghmu omeeuaem mpebosaHUsIM.

KiiloueBble ¢jioBa: HEPTAHON I1IJ1aM, HCHOHOTCHHBIN

ACOMYJIbraTop, ACoMYJibCalusa, OCTaTO4YHasA BoAa, COJIH,
MCXaHUYECKHNEC ITPUMECH.

BBenenmne. B nacrosiiiee Bpemsi 6ojee onacHbIMU
3arpsI3HUTENSAMU  TIPUPOJHON Cpenbl SBISIOTCA
HedTenuiamel. Bmecte ¢ TeM 3TO IIEHHOE BTO-
pPUYHOE CHIphE, KOTOPOE MOXKET OBITh HCIOIB30-
BaHO B PA3JIMYHBIX OTPACISAX MPOMBIIIEHHOCTH.
Hecmotps Ha To, yTO Ha NpeanpUITUIX HedTera-
30BOH OTpaciiid UX HAKOIUIEHO OOJbIIOE KOJINYe-
CTBO, CTEIIEHb YTUIN3ALUU U HUCIIOJIb30BaHUS OT-
XOJIOB HEBBICOKA, YTO MPUBOIUT K KOHIIEHTPALIUU
HedTecoIepKaIlMX OTXOJ0B HAa TOJWIOHAX M B
nuiaMoHakonurensx. CoriacHo  oduuuatbHBIM
WCCIICIOBAHMSIM «3arack» Hedrenuiama cocTaB-
0T B Poccmm-100 mutH. TOHH, B A3sepOaii-
mokane-25 miuH. ToHH, B Kasaxcrame-40 MitH.
TOHH, B YKpaWHe-OoKoJO0 S5 MJH. TOHH [1].
Hedrenuamer-ato CJIOKHBIE ¢duzuxo-
XMMHUYECKHE CMECH, KOTOphIE COCTOAT U3 HedTe-
MPOJYKTOB, MEXaHWYECKUX IpUMecei (TJIUHBL,
OKHCJIOB METAJUIOB, Iecka) U Bojbl. CooTHOIIE-
HUE COCTAaBJISIOLIUX €r0 3JEMEHTOB MOXKET OBITh
camMbpIM pa3iauuHbIM. Hampumep, HedTenuiambl
He(TEe3aBOZOB TMPENCTABIAIOT COOON JTOHHBIC
OCaJKH BCEX COOPYKEHUN MEXaHWYECKOM OYMCT-
KM CTOYHBIX BOJ|, POJYKTHI 3aUUCTKU pe3epBya-
pOB, (IOTOKOHIIEHTPAT YCTAHOBOK KacKaJHO-
a/Jre3MOHHON cemapaiuu ciuBa ¢uoToMaiinH. B
LIEJIOM, 3TO T'ycTas Bsi3Kas mactooOpas3Has macca,
JOCTaTOYHO CHJIBHO OOBOJHEHHas (coiep:kaHue
BobI 20-70%). OHa Takke CONEPKUT B CPETHEM
20-75% wnedrenpoaykroB u 5-10% mexaHude-
CKUX IpHMeced B BHJle aOpa3sUBHON WM MeTa-
nuyeckod mnbuiM, necka [2]. KauectBenHas xa-
pakTepucTUKa HEe(TEeNUIaMOB Ha MPEIpHUITHIX
YKJIQJIBIBAIOTCSl B Cleqyromue npeaensl [3]: op-
ranndeckue Bemectsa ot 10% ngo 25% mMac.; me-
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xaHuueckue npumecu ot 5% mo 30% wmac.; Boaa
ot 50% 1o 70% mac.

JlnutenbHOEe XpaHeHHE HePTEeNUIaMOB B
ambapax, CyIIECTBYIOIIMX, 3a4acTyio, JECSITKU
JIET C Hayvajla OCBOCHHS MECTOPOXKJICHHS, W HE
OTBEYAIONIUX COBPEMEHHBIM  HKOJIOTHYECKUM
TpeOOBaHUAM, MPUBOIUT HE TOJBKO K H3BATHIO
3eMellb, HO M K BBIOpOCaM 3arps3HSIONIUX Be-
miecTB B atMocdepy B pe3yibTare HCHapeHus
Jerkux (hpakiuii; GUIbTpaMK B MOJA3EMHBIC BO-
JIOHOCHBIC TOPU3OHTHI Yepe3 OopTa U OCHOBAHHE
HAKOIUTEJEH; HApYIICHUI0 OOBAJIOBaHUSI XPAHU-
JIUII OTXOJOB U cOpPOCY CTOYHBIX BOJ Ha penbed
MecTHOCTH [4]. Bce 3To oka3pIBaeT HEeraTHBHOE
BIIMSIHME Ha OKPYXKAIOIIYI0 CpeAy, BCIEICTBUE
MIPEBBINICHUS] HOPMAaTHBOB KauyecTBa IOYBHI,
TPYHTOB, NTOJA3€MHBIX M TOBEPXHOCTHBIX BOJ, TEM
caMbIM, CO3/1aBasi peajbHYI0 YIpo3y 3/10POBBIO
yenoBeKka. B cBsizu ¢ Bo3pacrarolmumMu TpedoBa-
HUSMH K OXpaHe OKpYXarolen cpeabl mpodiema
VTUIU3alUd ~ HePTelIaMoOB W JIMKBUAALIUU
He(TeniaMoBbIX aM0apoB U3 roja B roJi Npuoo-
petaer Bce Oombiiee 3HaueHHe. CoBpeMeHHBIC
METO/bl YTHJIM3AIMK He(dTelIaMOB HEI0CTATOY-
HO TEXHOJIOTMYHBI, DJHEPTOEMKH M TPeOyIOT 3Ha-
YUTENbHBIX KAMUTaJIbHBIX BJIOXKEHUH, MOITOMY
00BbEeMBl YTHJIM3AIMH OTCTAIOT OT OOBEMOB HX
0o0pa3oBaHUsl M K YK€ HAKOIUIEHHBIM OObeMaM
no0aBisitoTcs HOBble. B HedTenoObIBaromux pe-
THOHAX, a TaKKe Ha MpeAnpusTHsx Hedremepe-
paboTku mpobiieMa co3/aHusi BbICOKOA(h(HEKTHUB-
HBIX M KOJIOTHYECKH YHUCTBIX TEXHOJIOTMM YyTH-
au3anuy HeTemamMoB 0 M JIMKBHJIAIUH
He(TENIaMOBBIX aM0apoOB BeCbMa aKTyajdbHa U
TpeOyeT onepaTUBHOTO perieHus. B Toxe Bpems
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HedTsIHAs yacTh HedTelIaMa SBIsSeTCS LEHHBIM
OpraHUYEeCKUM ChIpbeM. B pe3ynbTaTte ux yrunu-
3alMd MOYKHO TIOJYYUT TAaKUE TOBAPHBIC MPOIYK-
Thl, KaK YIJEBOJOPOAHBIA Tra3, KOMIIOHEHTHI
TBEPABIX TOIUIUB, CMA30YHBIC BEIIECTBA, OUTYM,
U JIp., @ TaKKe MPOAYKTHI YTHIN3AlUU — HEKYJb-
TUBUPOBAHHBII TPYHT, 30J1a, Caxka, ra3000pa3HbIe
KOMITOHEHTHI.

Hean padorsl. Llenbio HacTosmieil padbo-
ThI siBIsieTCsl oOecreueHre BO3MOXKHOCTU Ooiee
rIIyOOKOTO yHAJICHUs BOABI M MEXaHUYECKHX
npuMecell U3 CTOMKHMX 3aCTapeBIIUX arperaTtus-
HO-YCTOWYMBBIX JIOBYIICYHBIX BOJOHE(PTIHBIX
SMYJBbCUI C BBICOKUM COJCpXKaHHEM MEXaHU4Ye-
CKHX IIpUMECEH.

IIpakTuyeckasi yacthb. Pa3paboran cmo-
co0 ¥ cocTaB il pa3pylIeHHUs CTOWKHX HedTs-
HBIX 3MYIJIbCUI nyTeM BBEICHHS BOJABI U He-
MOHOTEHHOTO JIE3MYJIbIaTopa B CMECH C APYTUM
peareHToM, HarpeBaHUEM U NepeMeninBanueM. B
Ka4yecTBE HEMOHOTCHHOTO JIeAIMYJIbraTopa COoCTaB
COJIEP>KUT OJIOK COMOJUMEp ATHIICH- U MPOIUIIe-
HOKCH/JIOB Ha OCHOBE TJIMIIEPHHA C MOJICKYJISIPHON
Maccoit 3000-5000, B kauecTBe BTOPOTO peareHTa
cMmecu xkuakoro crekina NaSiO3  u menouu
NaOH B coornomennn 9:1. biok comonumeps
MOJIY4a0OTCs M3BECTHBIM criocobom [5]. Jlampo-
me—3003, 3603-2-12, 5003-2b-10 momydatorcs
QJIKOTOJISITHOM TMONMMMEpHU3alueil OKCHaa MpOIu-
JICHA C TJIMLEPUHOM, W JaJbHEUIIEH COmoJnmMe-
puzanueil okcuaoM 3TuiieHa. VX MomnekynspHbie
Maccel paBHBI, cooTrBercTBeHHO, 3000£300,
36004300, 5000£300. IMTpuroroBieHne AeIMYIb-
raTopoB MPOBOJUTCS MPOCTHIM MEPEMENINBAHUEM
MpU KOMHATHOM TemriepaTtype ganposia 3003 unu
nanpona 3603-2-18 win nampona 5003-2b-10 u
Jerkoro rasoina npu cootHouenuun 40:60 mac.
% (ycnoBHOe Ha3BaHUE, cooTBeTcTBeHHO |, Il 1
I1), a Taxke mepeMenIMBaHUEM CMECU peareHTra
Flexoil CW-288 ¢ mampon 3003, wiu nampod
3603-2-18, wim manpon 5003-2b-10 B »xBHMac-
COBOM COOTHOIIEHUU M JIETKOTO Ta3oiia Mpu
orHomenun 20:20:60 mac.% (ycimoBHOE Ha3Ba-
Hue, coorBercTtBeHHo 1V, V u VI) no momHoro
pactBopenus. Pearent Flexoil CW-288 o6mamaer
JeTnpeccaTOpHbIMUA CBOWCTBaMH, HO He o0jamaer
NEIMYIBTUPYIONIEeH criocoOHOCTRI0. OTHAKO, TTpH
MEePEeMEITUBAHUHU ITOTO peareHTa C JIarpojaMu B
HKBUMACCOBOM COOTHOIICHWH OOHAPYKHBACTCS
BBICOKAsl JEIMYJIBTUPYIONIasi CIOCOOHOCTh. Bu-
IFIMO, TIPY 3TOM MEXIY JIAIPOJIOM M pearecHTOM
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Flexoil CW-288 o0pa3yeTcs cuHEpreTndyeckuit
s dext. [IpurorosneHne BTOporo peareHra mnpo-
BOJAUTCA IIPOCTBIM CMEUIEHHEM MXUAKOTO CTEKJIa
NazSiOz u memoun NaOH npu coorHomenuu 9:1
(mac.%).

[Ipu BBeneHUH MPUTOTOBJICHHBIX HEMOHO-
TeHHBIX JEIMYJIbIaTOPOB B AMYJIbCHIO HE(YTIHOTO
[laMa, OHU KOHLEHTPUPYIOTCS Ha TPaHMIIE pa3-
nena ¢a3. Bropoit peareHT (cMayuBaromiuii), ad-
copOHMpYysCh Ha TIOBEPXHOCTH MEXaHUYECKHX
npuMecei, ruaApoGUIMPHU3YET €€, BBITECHSS aj-
copOupoBaHHbIe HEPTSHBIE IMYJIBIATOPHI C IO-
BEPXHOCTH MEXAaHUYECKUX IpUMECcEd, Haxons-
HIMXCS B cocTaBe 000JI0YEK JIMCIEPTUPOBAHHBIX
B AMYJIbCUH KaIleJlb BOJBI.

B kauecTBe HE(PTSIHBIX IIIAMOB B HCCIIE-
JIOBaHMSIX MCIOJIb30BaHbl JIOBYILIEUHBIE BOJIOHE-
bTsHBIE YMYIBCUH, UMEIOIIUECS HA TEPPUTOPUU
1exa MOArOTOBKM HE(PTH W TPaHCHOPTHUPOBKH,
KoTopble Haxoxarcsa Ha ydactke HI'JIY umenu
AmupoBa u Cangnoin. Hedranoit muam, oro-
Opannblii u3 yyactka HI'JIY umenu Amwuposa,
comepxkut 63 % Boubl, 1860 mr/n coneit, 22 %
MEXaHMYECKUX Npumeced, a HepTAHON muIaMm,
KOTOpBI ObLT B3ST W3 ydacTka CalsHOil, co-
nepxkut 46 % Boxsl, 2340 mr/n coneit, 20 % wme-
XaHUYECKUX MPUMeECcei

Cnioco6 paszpyuieHusi CTOMKOM HEPTAHOM
OMYJBCUHU OBUI OCYIIECTBIEH «OYTHUIOYHBIM Te-
ctom» (botl-test). B rpamyupoBaHHbIN U MJIOTHO
3aKpbhIBa€MbI CTEKJISIHHBIM cocyq (oTcToiHas
Oytbinka) HamosHsercs 100 rpamm HepTAHOTO
nama u HarpeBaetcst 1o 70°C. B HedrsHOMN
[1aM IpH TOM XkKe TemrepaType MoJaeTcs mpec-
Has BoJa, BTopoil peareHT (10% oT macchl muta-
Ma) u nesmynbrarop. OO0mas Macca Mmo/i1aBaeMbIX
BEIIECTB B HePTsIHOH mutam cocrasiser 20
rpamMM. [IpobGa ¢ BBEJAEHHBIMH KOMIIOHEHTaMU
TIIATEJbHO TMEepeMEeNIBaeTCs Ha J1abopaTopHOM
YCTaHOBKE € 4uciIoM 000potoB 600 B MUHYTY B
TedeHne 3 MuHYT. Ilocie mepememmBaHus BBO-
JUMBIX KOMIIOHEHTOB C HEQTSHBIM IIIJITAMOM TEM-
neparypa noaaumaercs 10 80°C ¢ mpoaomKeH -
em nepememnBanus. [lepemeninBanne octaHaB-
JIMBAETCs, CTEKJISTHHBIA COCYJl TUIOTHO 3aKphIBa-
eTcsl MpoOKOIl U MPOBOJIUTCS OTCTaUBAHHUE B Te-
yeHue 6-8 uacoB. KonmudecTBO KOMITIOHEHTOB (B
% wmacc.), BBeJIEHHbIX B HEe(TAHOH LuIaM, Mpea-
cTaBlieHbI B Tabnuie 1.

[lo mocTmxeHuu mnpoiiecca OTCTaWBAHUS
OTMeYaeTcsi 00beM BbIIEIMBILIEICS BOJBI, OTAE-
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nsietcs HedTsaHas ¢aza u ompexdensercs dpdek-
TUBHOCTh 10 KOJHUYECTBY OCTATOYHOW BOJIBI,
XJIOPUJIHBIX COJIEM M MEXAHUYECKUX MPUMECEN B
Hetu. KomnuecTBO ocTtaro4yHoi BOJBI B HEDTH
ompexaensiercss mo meroxy Jluna-Crapka, coot-
BercTBeHHO, ' OCT 14870-77, ocTaTOYHOE KOJIHU-

4yecTBO XJopuaHbIX coneil mo 'OCT 21534-76 u
OCTaTOYHOE KOJUYECTBO MEXaHWYECKUX MpHUMe-
ceit mo 'OCT 6370-83. Pe3ynbrarsl padbot, mpo-
BeneHHble ¢ HedTsaHpiM nutamom HI'JITY umenun
A.AmupoBa u HedTsHbIM nulamMmoM CansHOMN,
MpUBEICHBI B Ta0nuIie 2.

Tabmuma 1
Ne HewnoHOreHHBIH eaMyIIbraTop Na,SiOzNaOH Bona
npumepa I Il Il [\ \Y VI
1 0,3 - - - - - 10,0 89,7
2 0,5 - - - - - 10,0 89,5
3 - 0,3 - - - - 10,0 89,7
4 - 0,5 - - - - 10,0 89,5
5 - - 0,3 - - - 10,0 89,7
6 - - 0,5 - - - 10,0 89,5
7 - - - 0,3 - - 5,0 94,7
8 - - - 0,5 - - 5,0 94,5
9 - - - - 0,3 - 5,0 94,7
10 - - - - 0,5 - 5,0 94,5
11 - - - - - 0,3 5,0 94,7
12 - - - - - 0,5 5,0 94,5

Kak BugHO M3 Tabmuibpl 2 oOpabarbiBaroIias CrOCOOHOCTh BEIICCTB, BBEACHHBIX B HE(TIHOM

nuiaM, Beicokas. [Ipu mesmynbcanuu HeQTSHBIX IIJIAMOB, OTOOPAHHBIE U3 TEPPUTOPHUI 11eXa MOATOTOBKH
He(TU U TPAHCIIOPTUPOBKH, Haxosamuecs Ha ydactke HI'JIY umenn A.AmupoBa u CansHOWn u coaep-
JKalue, COOTBECTBHHO, 63 % Bobl, 1860 Mr/i coeld, 22 % mexanndeckux npumeceid u 46 % Boubl, 2340
Mr/n conert, 22% MeXaHWYECKHUX MPUMECEH, KOJIMYECTBO OCTATOYHON BOJIbI, COJICH W MEXaHHUYECKHX
npumeceid otBedyaer TpedoBanusaM ['OCT 51858-2002, T.e., KOJIUYECTBO OCTATOYHOM BOJABI B HEPTU HE
oonee 0,5% mac., coneii menee 100 mr/mn, a Mexanndeckux npumeceit He 6oiee 0,05% macc.

Tabnuna 2
Ne mprumepoB, OcTaTo4yHoe KOJIMYECTBO BOJBI, co- | OcTaTOYHOE KOJIMYECTBO BOJBI, CONEH U Mexa-
NPUBEICHHBIE Jel M MEXaHWYeCKMX INpHMeced B | HUYECKMX IMpuMeced B HeTu mocie o0paboTKu
B Tabmuie 1 HedTH nocne 00paboTku HeTsHOrO | HedTsaHoro mutaMa CansHOI
nutama HUJIY nmenn A.AMupoBa
Bona, Comu, | Mexanuueckue | Boga, Comu, | MexaHu4eckHue IpUMeECH,
% Mmr/ npumec, % % Mr/ %
1 0,45 88,7 0,05 0,35 78,4 0,05
2 0,24 66,4 0,05 0,2 56,7 0,05
3 04 86,9 0,05 0,4 88,6 0,05
4 0,27 70,3 0,05 0,24 67,6 0,05
5 0,35 75,8 0,05 0,3 65,3 0,05
6 0,18 57,8 0,05 0,21 59,7 0,05
7 0,45 94,5 0,05 0,45 92,1 0,05
8 0,35 77,8 0,05 0,35 76,7 0,05
9 0,5 99,8 0,06 0,5 98,7 0,06
10 0,45 90,7 0,05 0,4 87,9 0,05
11 0,45 93,8 0,05 0,45 92,4 0,05
12 0,35 79,8 0,05 0,4 89,7 0,05

BobiBoabl. PazpaboTtan criocob 1 cocTaB Al pa3pyLIeHUs: CTOMKUX HeTIHBIX dSMyabcuid. Criocoo

paspyimeHusi He()TSHOTO MUTaMa OCYIIECTBISIETCS ITyTeM BBEICHUS BOJBI M HEMOHOTCHHOTO JIEIMYJIbIa-
TOpa B CMECH C JPYTUM peareHTOM, HarpeBaHHEM M MepeMellnBaHueM. B kauecTBe HEMOHOTEHHOTO Jie-
IMYIIBIaToOpa COCTaB couepkut cMmecu peareHta Flexoil CW-288, manpon 3003, wiu gampon 3603-2-18,
wiu nampon 5003-2b-10 u nerkoro raszoiina. B kagectBe BTOpOro peareHrta ObLT MCIIOJIB30BaH CMEChH
»kuakoro crexina NazxSiOs u menoun NaOH.
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Crioco0 paspyiieHus: cToiikoil HepTSHON SMyIbCUU OBUT OCYIIECTBICH «OYTBIJIOYHBIM TECTOM)
(botl-test). B xauecTBe HEDTSIHBIX IIJIAMOB B MCCICAOBAHUSAX HMCIOIb30BAHbBI JIOBYIICYHBIC BOIOHE(TS-
Hble IMYJIbCcUH, UMetomuecs Ha Tepputopun HI'IY umenn A.Amuposa n CansiHONI. Y CTaHOBJIEHO, YTO
IIpHU Je3MYJIbCallMi He(TAHBIX [IIAMOB, pa3pabOTaHHBIM CIIOCOOOM, KOJIMYECTBO OCTATOYHON BOJBI, CO-
JIel 1 MeXaHWYECKUX MpuMeceil B HepTu oTBeYaeT TpeOOBAHMSIM.
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NEFTSLAM TIPLI DAVAMLI SU-NEFT EMULSIYALARININ PARCALANMASI
Aga-zads 9.D., Ssamadov A.M. Olsafarova M.E., 9Okbarova A.F.
SOCAR Neftgazelmitadgigatlayiha institutu

Mogalods davamli neft emulsiyalarinin par¢alanmasi {igiin tisul vo torkiblorin islonilmosi
naticalorine baxilmisdir. Usul suyun vo Laprol, hamginin Flexoil CW-288 reagenti osasinda qeyri-
ionogen deemulgatorun qeyri-iizvi reagentlorlo birgo  qarisiga daxil edilmoesi, qizdirilmasi vo
qarigdirilmasi yolu ilo hoyata kegirilir. Deemulqatorun hazirlanmasi laprol 3003 vo ya laprol 3603-2-18
va ya laprol 5003-2B-10 vo yiingiil gazoylun qarisdirilmasi, hamginin Flexoil CW-288 reagentinin laprol
3003 vo ya laprol 3603-2-18 vo ya laprol 5003-2B-10 ilo ekvikiitlo nisbstindo vo yiingiil qazoylun
qarigdirilmasiyla aparilir. Qeyri-lizvi reagentlor kimi maye siiso Vo Qolovi qarisigindan istifado
olunmusdur. Miioyyan olunmusdur ki, A.Omirov adina NQCI vo Salyanoyl orazisindo yerloson neft
slamlarinin islonmis iisulla deemulsasiyas1 zamani qaliq suyun, duzlarin vo mexaniki qarisiglarin miqdari
tolablars cavab verir.

BREAK OF OIL SLUDGE TYPE STABLE CRUDE-OIL EMULSIONS
Aga-zade A.D., Samedov A.M., Alsafarova M.E., Akberova A.F.
OilGasScientificResearchProject Institute, SOCAR

The article discusses the results of the development of a method and formulation for the break of
stable crude oil emulsions. The method is conducted by injection of water and laprol-based nonionic de-
mulsifier, as well as a Flexoil CW-288 reagent mixed with inorganic reagents,and by heating and stir-
ring.Demulsifier is prepared by mixing of laprol 3003 or laprol 3603-2-18 or laprol 5003-25-10 withlight
gasoil, and also by stirring of Flexoil CW-288 reagent with laprol 3003 or laprol 3603-2-18 or laprol
5003-2Bb-10 in an equal mass ratio and light gasoil. Soluble silicate and alkali in the form of their mix-
tures were usedasan inorganic reagent. It has been established that, the amount of residual water, salts and
mechanical impurities in oil meets the requirements during demulsification of oil sludge, available on the
territory of OGPD named after A. Amirov and SalyanOil.

Key words: oilsludge, nonionic demulsifier, demulsification, residual water, salts, mechanical
impurities.
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SIXILMAYAN OZLU-PLASTIK NEFTIN XOTTi QANUNLA DOYIiSON GEOLOJI-FiZiKi
XASSOLORI OLAN YARIMSFERIK
YATAQDAN QUYUYA SU ILO SIXISDIRILMASI

Haciyeva L.S.
(ADNSU)

Burada neft yataginda quyu otrafi drenaj arasinda yerlosmis holgovi yarimsferik sahadir;
zonast iki konsentrik yarimsferik zonalardan ikinci zona iss radiusu Rk olan yarimsferik sath
ibaratdir. Sok. 1-do “quyu-lay” sisteminin sxemi ilo radiusu Rs olan yarimsferik soth arasinda
toqdim edilmisdir. Birinci neftli zona radiusu Rs galan halgovi sahadir.

olan su-neft sorhaddilo radiusu rq olan quyu

|
—_—
i
| quyu
| -~
|
= xnef’t
2 I ‘é/ -
F | [ I
R-= I I E10 )
|
P Pt
E.

Sokill. Sxemda gostorilmis tozyiglor asagidakilardir:
Pk — gidalama konturunun tozyiqi;P’ — su — neft sarhaddinin tozyiqi;
Pq — quyudibi tozyiq.
Birinci zonada laymn 6zlii-plastik nefto goro kegiriciliyi agsagidaki xotti qanun iizro artir:

K;-K
Ky =Ky + Rl_rz(Rs—r) 1)
s q
Ozlii-plastik neftin struktur 6zliiliiyii bu xatti qanun iizrs artir:
m =+ (R ) 2)
s g

Ozlii-plastik neftin siiziilmosi zamani tozahiir edon baslangic tozyiq qradiyenti asagidaki xotti
ganun uzro artir:

_ Gl_GZ
G| —G1+ R

(Ry—r) (3)
s Iq
Sulu zonada layin suya goro kegiricilik amsali neftli zonada doyison kegiricilik amsalinin orta
hesabi giymatina barabardir, yani:
1
Ky ZE(K1+ Kz) (4)

Suyun lay saraitindoki dinamiki 6zliiliik omsali p-diir.

Birinci zonada ozlii-plastik neftin siizilmosi timumilosdirilmis Darsi ganununa, ikinci zonada
suyun siiziilmasi Darsi ganununa tabedir.

Neftli zonada siiziilma siirati olur:

60



EKOENERGETIKA 4/2018

G, -G
P'—Pq—|:Gl—|— 1 Z(Rs—r}(Rs—rq)

R _
o= — (R -1) ©
Thh—12 1 1
=Gl
Sulu zonada stiziilma stirati olur:
- ©
vy =

pE=y
s k

Kasilmazlik vo maye sorfinin sabitliyi ganununa osason, sixigdirmada bir — birilo garigsmayan
ardicil iki miixtalif mayelorin siiziilma prosesi ti¢iin r = Rs olanda yaziriq:

G, -G
P —P,—| G+ =2——2(Rs—r)|(Rs —r,
P, — P’ B q |: 1 Rs_rq( s ):|( s q) (7)
1 1 L —1> _ 1 1
Hs ( Rs Rk j |:771 + Rs _ rq (RS I") rq Rs

Tonlik (7)-ni P’-o gora hall etsok, alariq:
R R [ R e

R
pr—
Th =172 _ 11\, (r_1
|:771+Rs_rq (RS r):|[rq st #S[RS Rkj

M2 m )| Lo L 1 1 C1-G2 (g _ _
Pk|:771+ RS—I’ (RS r):|[r st+#s(Rs Rk ){Pq+|:Gl+ Rs_r (RS r) (RS rq)

Th=172 (r _ 11| 11, Th=1m2 (g _ 1_1
[771+Rs_rq(RS r)}[rq Rk] ﬂS(RS Rk)[nl+Rs_rq(Rs r)}[rq st

Py +[G1 + GRl G2 (Rs — ")}(Rs —rg) 9)
Tete a4
o lE Al
oo w) R = ]
|:Gl N C;t:?qz (R, — r)}(Rs —rq )} (10)

1 1
voa(w &)

Bu diisturlarla miixtalif siiziilmos zonalarinda siiziilms siiratlorinin giymatlori hesablanirlar.
Diisturlar (9) vo (10)-da cari siiziilmo sothinin sahosini (F = 2nr?) nozoro alsaq, miixtalif
yarimsferik zonalarda debit diisturlarini, alariq:
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— 1 1 1 1 G, -G
ZMZ{Pk[U1+%(Rs*F)J[E*R*S)Jfﬂs[?sfﬁkj[laq +|:Gl+ Rls— 2(Rs—r):|(Rs—rq)}}
Mm—72 (g _ a1 \_ 1 _ 1) =72 1 _ 1
B e G e R & e = U] (b=
G -Gy

ME[ S an

=12 _ 1 1
771+Rs_rq(Rs r)}(rq RS]

Q, =

2712 P,
Q=
luS Rs Rk

_mz{pk[wgs—jé(&_rﬂ(:-;5}%(;5 ) e e mnRn) a2

q
Moz (g || oL 1 1
|:771+Rs_rq (RS r):|(rq Rk J+#S(RS Rkj

Yarimsferik 6zlii-plastik neft yataginin cari su-neft sarhaddinin quyuyadok ari iralilomo miiddatini

toyin etmok ligiin mohsuldar layin neftli zonasindaki masams kanallarindaki orta haqigi harokat siiratilo
cari siizlilma siirati arasindaki malum funksional slagodon istifads edilmisdir:

_dr_ou
S dt m (13)
Buradan aliriq:
vy -dt=m-dr (14)

Diistur (9)-dan neftli zonadaki cari siiziilma stiratinin giymatini diistur (14)-ds yerina qoysaq, alariq:

Afme g e d-d ()[R [er e W)
[nﬁgls‘_’gms—r)}[;—Fi}k]—us[gs—;k]-[nl+’§g_’g(Rs—r>}[;—;Sj (15)

Py +|:G1+ céls__?; (R — r)}(RS —1y)
— -dt=mdr
P =
Owvalca bu differensial tonliyi sadolosdirmak tiglin asagidaki isaralori gobul edirik:
i_i A i_i: B: i_i: E: Th—172 _ =C: ﬁ_ D: ﬂ: E

rq R " g R " Ry Ry " Rg—rg " Re—rg 7 Re—rg

Ifado (15)-do bu isaralori yerina yazmagq alariq:
Py 172 +C(Rs —1)]B+ 415 -E- 1Py +[G1 + D(Rs —1)[Rs —rg )}
[1.+C(Rg —r)]A— s -E [ +C(Rs —1)[B (16)
Py +[G1+C(Rs —1)[Rs — 1)

T [miC(R,_rs dt=mar

Bu differensial tonlikdo doyigson komiyyatlor asagidakilardir:
1) t— funksiyasi (cari su-neft sorhaddinin yarimsferik yataqda iraliloma miiddati);
r — cari radius vektorudur.
Yerds galanlar iso sabit komiyyatlor.
Bu differensial tonliyi konkret xotti doyison geoloji — fiziki sorait iiclin holl edok. Bunun figiin ilk

verilonlorin asagidaki qiymatlorini gobul edirik: quyunun diametri ngg =0,248 m; quyunun radiusu

rq = 0,124 m; gidalanma konturu-nun radiusu Rk =100 m; cari neft-su sorhoddinin radiusu Rs =40
m; Rk—rq=99,88m; A=8,051/m; B=28,0351/m; E=0,015 1/m; quyu divarinda 6zlii-plastik neftin
lay soraitinda struktur dzliilityii 71 = 50 sp = 50-10® atm-s; cari radius —vektorda struktur 6zliiliik 7, = 40
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-9
sp = 40-108 atm-s; Rs—rq=139,9 m; Cz%zZ,SLlO‘g atm-s/m; lay tozyigi Pk = 100 atm; Pq =
70 atm — dinamik quyudibi tozyiq; depressiya Ap = Pk — Pq = 30 atm; Apo = 5 atm — baslangic tozyiq
disgiisii (neftli zonada); baslangic tozyiq qradiyenti G;= Afp S =0,05 atm/m; cari su-neft
Ry -1y 99,88
. _ . _ : G -G, 0,01 2.
sorhoddinda G2 = 0,04 atm/m; Gi — G2 = 0,01 atm/m; D= = =0,0001 atm/m<;
Ry —rq 99,88
_G1-Gy _0,01_ 2
F= R; T =390.9 =251 atm/m-.

Qoabul edilmis ilkin verilonlori (16) fanliyindan yerins yazsaq, alariq:
100[50-10-8 +2,51-10-9(40—r)]-8,035+0,6-10-8 - 0,015 - {70 +[0,05 + 0,0001 - (40 — r)l(40-0124)} .
[50-10-8 +2,51-(40—r)]-8,05—-0,6-10-8-0,015-[50-10-8 +2,51-(40—r)]-8,035
70+[0,05+2,51-10-9(40—r)]-39,9
|50 -1[078 +2,51-10-9 (4(10 - r)])-]8,035 dt=0,2-dr a7)
Ogor tonlik (17)-da ¢evrilmalor aparsaq, o, asagidak: sokilda diisor:
dt = 0,00103 +0,000057 - r —0,000714 - r2
0,26965—0,601-r +238000 -r2
Su-neft sorhaddinin cari vaziyystindon quyuyadok yerdoyismasi miiddstini tapmaq ti¢iin tonlik

(18)-i agagidaki intervallarda inteqrallamaq lazimdir:

RS
jzdt _ J‘ 0,00103+0,000057 -r —0,000714 -
t

o 0,26965—0,601-r +238000 -2

(18)

dr (19)

Bu tonliyin holli naticasindo ogar Rs
yerina Rk qoyularsa, onda su-neft sarhaddinin
gidalanma konturundan quyuyadok iraliloma
vaxti T-nin giymati toyin edilor.

Umumiyyatlo ozli-plastik neft
hissaciyinin  mosamali  miihitdo  yerdoyismo
miiddoti digor barabar soraitlordo nyuton neftino

ohomiyyati vardir, ¢linki doniz hydro-texniki
qurgularin  (stasionar  platformalarin  vo
estakadalarm uzunomiirliyt 25 <+ 30 ildir,
yataglarin tam iglonmasi isa 100 — 200 il ¢akir.
Bu vaziyystdon ugurla ¢ixmaq {iglin donizdos
miintozom suratdo tomir-barpa islori aparilir [1, 2,
3].

nisbaton uzun olur; bu miiddatin qisaldilmasinin
doniz neft yataqlarinin iglonmosinds  xiisusi
Natica va tokliflar

1. Mogalods sixilmayan ozli-plastik neftin xotti ganunla doyison geoloji-fiziki xassolori olan
yarimsferik yataqdan quyuya su ila sixisdirilmasina dair stasionar hidrodinamik masala hall edilmisdir.

2. Doyison fiziki xassalor ozlii-plastik neftin birinci zonada vo suyun ikinci zonada layin
kegiricilikloridir, neftin lay soraitinds struktur 6zliiliiylidiir (I zonada) va birinci zonada tozahiir edon
baslangic tozyiq gradiyentidir.

3. Neftli zonada 6zlii-plastik neftin siiziilmasi imumilasdirmis Darsi qanununa va sulu zonada
suyun siiziilmoasi Darsi ganununa tabedirlar.

4. Neftli zonada 6zlii-plastik neftin siiziilmo siirati ii¢lin vo suyun sulu zonada siiziilma siirati ti¢lin
diisturlar ¢ixarilmisdir.

5. Cari su-neft sarhaddindoki tozyiqi hesablamagq tigilin diistur ¢ixarilmisdir.

6. Su-neft sarhaddinin iraliloma siiratinin toyini tigiin tisul toklif edilmisdir.

7. Doniz neft yatagqlarmin tom islonmo miiddotini ixtisar etmok {i¢lin biitin mdvcud olan
todbirlarin tatbiq edilmasi toklif edilmisdir.
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He(PTH M3 KPYyroBOH HEOTHOPOIHOH 3aJIeKH C MIEPEMEHHBIMU T'€0JIOTO-(PHU3NISCKUMHU YCIOBUSIMHU K CKBa-
xuHe. Dko — DHepr. Hayuno-texuunueckuit sxypHain, Ne 3, 2017, ctp. 23 — 29.
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Tpalus HEC)KUMAeMO! BA3KO-TNIACTUYHON HEPTH C IEPEMEHHBIM Ha4aJIbHBIM I'PaIN€HTOM JaBJICHUS. DKO
— Duepr. Hayuno-texundeckuii sxypaain, Ne 2, 2017, ctp. 59 — 63.

3. Mycradaes C.I., HompyzoBa C.I'. Ilmocko-paauaiibHas (uiIbTpanus HEC)KMMAEMON BSI3KO-
TUTACTUYHONW HEPTH C IEPEeMEHHBIM HavaJIbHBIM T'PaJIMEHTOM JIaBJICHHUS.

BBITECHEHUE HEC)KUMAEMOM BSI3KO-IIJIACTUYHOUW HE®THU U3 NOJTYCPEPUYE-
CKO¥ 3AJIEXXHU, C JMHENHBIM 3AKOHOM, U3MEHSIOLIIMMUCSI TEOJIOIO-
OU3NYECKUMHU CBOUCTBAMM, BOJJOM K CKBAKHHE
I'ag:xkuena JI.C.

(AT'YHII)

B craThe pemniena 3agada BRITECHEHUS BA3KO-TUIACTHYHON HEPTH BOJION M3 MOycheprudecKon 3a-
JICKH C HepeMeHHBIM CJIOKHBIM I‘COJIOFO-(i)I/IBI/I‘-IeCKI/IM YCJIOBI/ICM. CDI/ISI/I‘IGCKI/IC CBOﬁCTBa HpO,D;yKTI/IBHOI‘O
miacTa ¥ B HEM (QrIIBTpYrO-THUXCS (QIIFOMI0B U3MEHSIIOTCS 10 JTMHEHHBIM 3akoHaM. DuibTparus HeTH
o YuHsAeTCs: 0000mEHHOMY 3aKoHy [lapcu u punbTpamnms Boabl moguuHseTcs 3akony Jlapcu.

Jns ckopoctel puiIbTpalluM BSA3KO-TUIACTUYHON HE()TH U BBITCCHSIONICH BOIBI, JUIS JaBICHUS
I‘paHI/IIILI BOIObI U HC(l)TI/I, a TAKXE IJIs1 3aKOHOB pacnpez[eneHHﬂ I[aBJIeHI/If/i B paanqHHx 30HAaX BBIBOJIU-
muck Gopmynsl. Kpome Toro, BeIBOgMINCH (HOpMYIIbI 1eOMTOB HE(TH U BOABI B PAa3UYHBIX 30HAX 3alie-
xu. [lpeanoxen cnoco0 ompeneneHusi MPOAODKUTEILHOCTH NPOABMKCHHUS TEKYIIEH BOJO-HE(PTIHON
I'paHUIIbI 10 CKBA>KHWHBI. A TAaKKC IIPCAJIOKCHO, YTO B MOPCKHUX He(l)TSIHHX MCCTOPOXKIACHUAX IAJIA COKpa-
111(S5155° HpOIIOJDKI/ITeJILHOCTI/I HOHHOﬁ pa3pa60TKH HCO6XOILI/IMO HpI/IMCHSITI) BCC U3BCCTHBIC MCpOHpI/IHTI/Iﬂ.

KJIIO‘leBbIe CJIOBA. BA3KO-IIJIACTHUYHAA He(bTB, JIUHEHHBINA 3aKOH, FCOJIOFO-(I)I/I?»I/I‘IGCKI/IG CBOﬁCTBa,
BBITCCHCHUC, CTaHI/IOHapHaSI 3aJayda, FI/IIIpOI[I/IHaMI/IKa, CTp}IKTypHaﬂ BSA3KOCTD, HaIIaJII)HLIfI FpaIlI/IeHT aaB-
JICHUSA.

DISPLACEMENT OF INCOMPRESSIBLE VISCOUS-PLASTIC OIL FROM A HEMISPHERI-
CAL RESERVOIR, WITH A LINEAR LAW, VARYING GEOLOGICAL AND PHYSICAL
PROPERTIES, WATER TO THE WELL

L.Hacyeva
The article solves the problem of displacing viscous-plastic oil with water from a hemispherical
reservoir with a variable complex geological and physical condition. The physical properties of the reser-
voir and in it the filtering fluids vary linearly. Oil filtration follows the generalized Darcy law and water
filtration follows the Darcy law.
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NEFTCIXARMA PROSESLORININ BOZI GOSTORICILORININ SOTHI GORILMO ILO
OLAQOSININ TODQIQI
9.A. Movsiimzads, Abdullayev M.Q., Manafov Q.R., Quliyev R.A.

Neft vo qaz yataqlarmin istismara daxil
oldugundan bir miiddot sonra yatagin islonmo
gostaricilorinin doyigsmosi praktikadan mslumdur
ki, bu halda da yataq hagqinda yeni molumatlar
miioyyan olunur. Zaman kegdikco bu malumatlar
artir vo nohayatds yatagin neft gaz ehtiyatlarinin
dogiqlosdirilorok  yenidon hesablanmasina va
bununla slagadar yeni islonma layihasinin tortib
edilmasina  ehtiyac yaranir. Osas islonma
gostariciloring lay tozyiqi vo temperaturunu, gaz
faktorunu, fluidlorin fiziki-kimyavi xassalorini vo
s. aid etmak olar. Oksor gostaricilorin doyismasini
adoton laboratoriya soraitinds neft madanlorindan
gotiiriilmiis niimunalorin tam vo ekspress tohlili
(“analizi”) standart qobul edilmis qaydalarla
aparilaraq toyin edilir vo bir sira meyarlarin
giymatlorinin doyismosi miioyyon edilir. Lakin
elo meyarlar var ki, onlar iglonma gostaricisi Kimi
hesab olunmur vo buna géro do nozara alinmur.
Buna misal olaraq lay nefti ilo miixtalif sularin
(mas.: lay, daniz va sirin su) tomasinda yaranan
sathi gorilmani (o) vo onun doyismasini geyd
etmok olar. Bu doyismo islonmonin bir sira
proseslorinin bas vermasi Sobablori vo onlarda
alinmis  somoronin  mexanizmini  vo  buna
osaslanaraq golocokds modonlords  goriilocok
texniki vo geoloji tadbirlorin diizgiin stigilmasina
imkan yarada bilor.

Lakin  miixtalif tosir etmolorlo  o-nin
giymatinin doyismosini dyronmok mogsadi ilo
hololik onun hansi istinad qiymoti ilo miqayiso
edilmasi bir gayda olaraq geobul edilmomisdir.
Oksor todqgiqatlarda alinmig c-nin giymoti, xiisusi
tsulla tomizlonmis kerosinin (ag neft) distillo
edilmis su ilo sarhaddindaki sathi gorilma giymati
ilo miiqayiso edilir. Kerosinin tomizlonmosi tiglin

Acar sozlar: tozyiq, temperatur, sathi garilmo,

adsorbsiya, neft, galavi mahlulu, regressiya.

silistum tursusunun anhidridi olan silikageldon
istifado edilir. Silikagel silikat mohluluna xlorid
Vo sulfat tursusunun natrium duzunu olave
etmoklo alinir. Belo silikagel tizvi mayelar,
yaglar, benzin vo kerosinin sorbent kimi
adsorbsiyali tomizlonmasinds istifado olunur.
Belalikla, kerosin silikageldan siiziiliir vo c-sathi
gorilmo omsali alinan tomiz kerosinlo distilla
edilmis su sarhaddindaki /1/-ds verilmis qayda ilo
toyin edilir. Bir ¢ox todgigatlarda bu gayda ils
toyin olunmus o-nin qiymoti 47,3 ilo 48 mN/m
arasinda olur. o-nin mohz bu giymatini mixtalif
soraitlor ligiin alinmig qiymatlora asason “baza”
giymoti kimi toklif etmok olar. o-nin vo ya
miiqayiso etmok iiclin “prototipin” qiymati kimi
iso konkret sorait {i¢iin proseslordon avvalki vo
sonraki qiymatlorini gobul etmok olar. Natico
etibar1 ilo oco/c1 — Olgiisiiz parametrindon
(simpleks) istifado edilmasi daha mogsadauygun
sayilir.

oo — Sothi gorilmo omsalinin baza qiymati
47,3 mN/m, o —sathi garilmasinin toyin edilmis
giymati oo/c1 — Komiyyatinin doyismasinin
neftcixarmada yaranan hor hansi prosesin bas
vermoasini xarakterizo edo bilmosini Syranmoak
moqsadi il tacriibalor aparilmigdir. Bu mogsadlo,
uzunlugy 1 m, diametri 0,025 m olan lay
modelindo kegiriciliyi 2,3 mkm olan vo hor
tocriibada ardicil olaraq kvars qumu, KS, NKP vo
Abseron toboagosindon  gotiiriilmis mosamali
mihitlor yaradilmis ve onlardan Giirovdag
yayagmin PK horizontundan gétiiriilmiis vo bazi
parametrlori codval 1-doki kimi olan neft
stiziilmisdiir. Modellordon 1, 3, 5, 7, 8, 9, 10
masamalar hacmi
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Cadval 1.
Neftin torkibi vo bazi xassalori

Neft Sixligr, (Ozliiliik, Torkibi, %-lo Tursu Tomiz su
kq/m? mPa-s Naften | Qatran |Asfalten |Parafin odadi, serhoddindo

tursusu ma/q sathi

gorilmo

oamsali,

mN/m

Glirovdag 918 60 11 20,0 7,88 0,55 4,70 20,0

yatagi
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godor neft siiziildiikdon sonra ardicil olaraq har
goabul edilon hacmds modeldan xaric olan neftlo
distilla edilmis su sorhoddindoki sothi garilmo
giymatino  gora oco/o1 - Komiyyati toyin
edilmisdir. co/c1 — ardicil olaraq biitiin baxilmis

masamoali miihitlor tglin Ol¢iilmiisdiir. Naticado
oo/cr  komiyyati ilo  mixtolif  moasamoali
miihitlordon siiziilon neft hacmi (masamalor
hocmindo) arasinda olan asililiq cadval 2-do
verilmigdir.

Codval 2.

oo/c1 kamiyyati ilo miixtalif mosamoli miihitlardan siiziilon neft
hocmi arasinda asililiq

No  Moasamoali oo/c1 Kamiyyatinin dayismosi oo Sathi garilma
miihit amsalinin “baza”
1 3 5 7 8 9 10 qiymoti
1 Kvars qumu 192 (204 |210 (213 |[202 1,9 |194
2 KS 182 |105 |1,88 |187 |196 (1,84 | 1,83 47,3
3 NKP 165 (1,88 |[199 |203 |186 [,68 | 1,66
4 |Abseron toboaqasi 165 (185 |197 |200 |188 [1,67 | 1,66

Codvaldon goriindityli kimi biitiin hallarda
co/c1  Kamiyyatinin - giymoti “1”-don boyiik
olmagla ovvolco gismon artir, sonra azalmaga
dogru getmoklo sabitlogir. Belo doyismo neftin
stiziilmisindo  mosamoli  miihitlorin ~ 6zlarini
adsorbent kimi aparmasi ilo neftin torkibinds olan
aktiv komponentlorin udulmasi ilo izah edilo
bilor. co/o1 —nin Sl¢iilmiis giymotlori udulmanin
mohz 4-5 hacmi  (moasamolor hacmi) neft
stiziilmoasino Qodor bas vermasini, sonra iso
stiztilon va xaric olan neftin torkibinds olan aktiv
komponentlorin =~ goxalmas1 ilo (6 hacm
stiziildikdon sonra) miihitin bu komponentlarlo
tam doymasi bas verir. Belo hal kvars qumundan

ibarot modeldon siiziilon neft hacmi ilo co/c1
komiyyati arasindaki asililigdan aydin goriiniir

(sokil 1).
oyrinin todgigindan belo naticoya golmok
olar ki, baxilan eksperimentlor soraitindos

masamali mithitden 8-9 masamalor hacmi neft
stiziildiikdon sonra, miihit, neftin torkibinds olan
aktiv komponentlorlo tam doymus olur vo oradan
yena avvalki fiziki-kimyavi xassoys malik neft
siziiliir. Mosamoali miihitdon iki fazali maye
stiziildiyii halinda 60/01 Komiyyatinin
doyismasini 6yronmak magsadi ilo yeni tacriibalor
apartlmigdir.

Masamoli miihiti kvars qumundan ibarst olan lay modeli Giirovdag PK yataginin nefti ilo

doydurulmus va neft lay suyu ilo sixisdirilmisdir.
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Tacriibalords su fazast oldugu halda lay modelino
5 masamalor hocmi lay suyu vuruldugdan sonra
ardicil olaraq har bir hacmdo sixigdirilan neftin
distillo edilmis su sorhoddindoki toyin edilmis
sathi gorilmo giymatlorina gora co/c1 komiyyati
hesablanmis vo onunla vurulan maye hacmi
arasindaki  asililiq  qurularagq, sokil  2-do
verilmisdir.

oo/c1  komiyyatinin  doyismoasine  miixtalif
amillor tosir edo bilor. Bu amillordon osason
mosamoli miihitin, neftin, suyun fiziki-Kimyavi
xassolori, islonmo miiddati, laya miixtalif tasir
etmo tsullarinin xtsusiyyatlori vo laya vurulan
reagentlorin xassalori va s. bu kimi kiilli migdarda
amillori gostormok olar. ©lavo olarag onu da
geyd etmok lazimdir ki, bu kamiyyat, laydan iki
Vo i¢ fazali maye siiziildikds, hasil olunan
mohsulun sulagsma doaracasinin doyismasi ilo do
dayiso bilor. Bu va ya digor hallarda doyigsmonin
sabitlosma giymatlorini miiqayiso etmoaklo son
neftvermo haqqinda miiqayisali prognoz vermoak
olar. Laylara golovi mohlullar1  vurmagla
neftvermonin artirilmast  molumdur /2/. Bu
prosesds Qolovinin optimal qatiligi vo Sorfi
golovinin novii, onun laya noagl edilmasi vaxti
(laymn islonmo middsti) vo s. Kimi amillor
neftvermoys tosir edir. Daha otrafli golovi
mohlulu vurmagla son neftvermonin 6yronilmasi
xeyli sayda eksperimental todgiqatlar
aparilmasmi talob edir. Belo halda tacriibalarin
planlagdirilmasi moagsadouygundur.

oo/c1 Kamiyyatinin doyismasi iki vo daha
¢ox amilin birgs tasirini izah eds bilar: neftin, su
Vo golovi mohlulu (NaOH) ilo sixigdiriimasi
prosesindo  sixisdirilan  mohsuldaki  neftin
hocminin, @imumi maye hacmina olan nisbati
Vn/Vim (sulagsma daracasi) va galovi mahlulunun
qatiliginin  co/o1  kemiyyatino  birga  tasirini
Oyranmoak magsadi il tocriibalorin
planlasdirilmast aparilmis vo ii¢ saviyyali iKi
amilo goro hesablama sxemi tortib edilmis vo
regressiya tonliyi (co/c1 kamiyyatina gors) /2/-do
verilon gayda ilo toyin olunmusdur. Amillarin
soviyyasi asagidaki  kimi qgobul edilmisdir:
Vn/Vim: 0,5; 0,35; 0,2. Qoalovinin qatiligr 0,02%;
0,08%; 0,14%.

Reqressiya tonliyi tocriibanin naticalaring
osason, asagidaki (1) diisturunda verildiyi kimi
hesablanmisdir.

co/c1 = 1,62 + 0,11x1 + 0,22x, — 0,12x% +
0,025x% + 0, 5 X1X2 1)

Beloliklo, neft yataqlarinin  iglonmosi
proseslorinin gdstoricilorinin toyin olunmasinda
oo/c1 — koamiyyatinin do askar edilmosi toklif
olunur. Bu 6lg¢iistiz komiyyato konkret sorait ligiin
bir sira amillarin toklikds va birgs tosir etmasinin
oyronilmasi  maslohat goriiliir. Bundan olavs,
miixtolif mosamoli miihitlords neftin siiziilmasi
ilo onun aktiv komponentlorinin  ¢6kma
daracasinin  todqgiq edilmasinds co/c  Olgiisiiz
parametrindon istifado etmok daha miinasibdir.

9dabiyyat
1. N.M.KpaBuenko, 1.J.Mapxacun u ap. - @U3MKO-XUMUYECKHE OCHOBBI TPUMEHEHHSI IOBEPXHOCT-
HO-aKTHBHBIX BEIIECTB NpU pazpadboTke HePTsaHbIX IuacTtoB. - M., «'HTU nedtsHON 1 ropHo-

TOILJIMBHOM JTUTEpaTyphh», -1962. -283c.

2. A.XMup3amxkanzane, [.C.CremanoBa. - «MaTtemaTnueckas TEOpHs SKCIIEpUMEHTa B JOObIUE

HedTu u razay -M: «Henpay, -1977, ¢ 6-9.
HNCCIEJOBAHUA OTHOWEHUSA TIOBEPXHOCTHOE HATSKEHUSI HEKOTOPBIMHU
INOKA3ATEJIAMMU INTPOLECCA PABPABOTKH
Moscym3zane A.A., Adayanaes M.I'., Managos I'.P., I'yines P.A.

[lpakTuka W3MEHEHHMs MHOTHMX [IOKa3zaTelell MpH OSKCIUTyaTallud HE(TAHBIX M Ta30BbIX
MECTOPOKJCHUIM H3BeCTHA U3 MNpakTUKU. [lo3ToMy Ha ompenesneHHOM J3Tane pa3padOTKU BO3HHUKAET
HE00XO0/MMOCTh Tepepacyere 3TUX Moka3aTeneil. M3MeHeHus OONbIIMHCTBO MOKa3zaTelell MOTyT ObITh
orpezieNieHbl B 1a00paTOpHBIX ycloBusAX. OJHAKO €CTh HEKOTOpbIE MapaMeTphl, KOTOPbIE HE CUUTAIOTCS
OCHOBHBIMM IIapaMETpaMU U IIO3TOMY HUTHOPUPYIOTCS. Tak, HampuMmep, MOXKHO OTMEYaTh IOBEPX-
HOCTbHOE HampspkeHUs HepTH (C) B IJIacTe U €€ M3MEHEHHUS OT KOHTAKTaMH pPAa3IMYHBIMH BOJAMH
(HampuMep:. IJIACTOBBIN, MOPCKOM M mpecHoi Boabl). OHAKO 3TO U3MEHEHHE, MOKET NMPUBECTU K BO3-
HUKHOBEHUU HEKOTOPBIM MIPUUMHAM IIpolecca pa3paboTku U MexaHN3Ma 3 (PEeKTUBHOCTH, BHITEKAIOIIETO
U3 HEro, ", CIeJ0BaTeIbHO, K MPABUIBHBIMH BBIOOPY AJIS peaiu3aiui B OyIyIeM TEXHHYECKUX U Ieo-
JIOTUYECKUX Meponpustuid. s 3TOM Leiau peKOMEHIyeTcs Mpu pa3pabdoTKe HEPTIHBIX MECTOPOXKIe-
HUH, PEryJIsIpHO OINpPENeNUTh K03((UIIMEHT MOBEPXHOCTHOTO HATSHXKEHUs Ha IpaHUIaxX He()TH U BOJBI U
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11eecoo0pa3Ho MCIONIb30BaTh €ro 0e3pasMepHyr0 3HadeHHIO (Go/G). JIabopaTOpHBIME 3KCTIEpUMEHTAMHU
OBLIIO OTpeJIeNieHa, YTO Ha M3MEHEHHsI OTHOIIIEHUE Go/G1 BIMSIET ABYX WU Oosiee (aKTOPOB B COUCTAHUU:
B IIpoliecce BhITeCHeHUs He(dTH, BoAoi U pactBopoM menoun (NaOH), cootHomenne o0bema HehTH B
BBITECHCHHOM IPOJYKTE, K 00I1ee 00beMa KuIKoCcT Vi / Vos (CTereH 00BOJHECHHOCTH) M KOHIICHTPALIUT
IesI09HOro pactBopa. C IeNbl0 U3YYeHHsI COBOKYITHOCTH WX BIIHSIHHSI HA BETUYHHBI Go/G1, OBLIO TPOBO-
JICHa TUTAHUPOBAHMSI SKCIIEPUMEHTHI M COCTABJICHAa CXEMa pacydera JIIs TpeX YpOBHEU ABYX (akTOpOB U
OIIpEeJICJIEHO ypaBHEHUE perpeccuu (6o/c1). PekoMeHIyeTcss U3y4nuTh BIMSHUE HEKOTOPHIX (PAKTOPOB Ha
3TO Oe3pa3MepHOE mapaMeTpa B OTJICITHOCTH WK psija (paKTOpOB BMECTO JUISi KOHKPETHOTO yCIIOBAs.

Knrwouesvie cnosa: oasnenue, memnepamypa, no8epxXHOCMHoe HamsadceHue, adcopoyuonHvle, Heghpmo,
WeNLOUHOU PACMBOP, pecpeccull.

INVESTIGATIONS OF THE SURFACE TENSION RELATIONSHIP BY SOME INDICATORS
OF THE DEVELOPMENT PROCESS
Movsumzade AA, Abdullaev MG, Manafov GR, Guliyev RA
The practice of changing many indicators in the operation of oil and gas fields is known from prac-

tice. Therefore, at a certain stage of development, it becomes necessary to recalculate these indicators.
Changes in most indicators can be determined in the laboratory. However, there are some parameters that
are not considered basic parameters and are therefore ignored. For example, it is possible to mark the sur-
face tension of oil (o) in a formation and its changes from contacts by different waters (for example: res-
ervoir, sea and fresh water). However, this change can lead to some reasons for the development process
and the efficiency mechanism resulting from it, and therefore to the right choice for future technical and
geological activities. For this purpose, it is recommended that when developing oil fields, it is recom-
mended to determine the surface tension coefficient on the boundaries of oil and water regularly and it is
advisable to use its dimensionless value (co/c). Laboratory experiments determined that the change in the
ratio co/o1 IS affected by two or more factors in combination: during the displacement of oil, water and a
solution of alkali (NaOH), the ratio of the volume of oil in the displaced product, to the total volume of
the liquid Voil / Vw (degrees of water cut) ) and the concentration of alkaline solution. In order to study the
totality of their influence on the values of 6o/c1, experiments were planned and a calculation scheme for
three levels of two factors was compiled and a regression equation (co/c1) was determined. It is recom-
mended to study the influence of some factors on this dimensionless parameter in the separateness or a
number of factors instead of for a specific aural.

Key words: pressure, temperature, surface tension, adsorption, oil, alkaline solution, regression.
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YK 622.24.062
K BOIIPOCY O HEPCIIEKTUBAX BYPEHHUS T'OPU30OHTAJIBHBIX CKBAKHWH B
A3EPBAMIKAHE.
Hcmaiiaos @. H.
Azepoaiipxanckuii I'ocynapcreennsblii YHuBepcuter Hedru u IlpombiniennocTn
E-mail:bahshalieva@mail.ru

Annomayusa: B cmamve ucciedosanvl ceonocuyeckuil paspes u aumonozudeckuil cocmas FOucno-Kacnuiickoti

6NAOUHBL OJISL U3YUEHUSI OCBOCHUSL NPOOYKIMUBHOU MOMWU IKCHAYAMAYUOHHBIMU 20PU3OHMATIbHBIMU CKEANCUHAMUL.

Cpagnumenvhblil aHAIU3 IKCHIYAMAYUOHHBIX CKBANICUH NOKA3AN NPEUMYWECTNBA CIMPOUNENbCIEBA 20PUZOHMATb-

HbIX CKBANCUH 6 CDABHEHUU C HAKIIOHHO- HANPAGLCHHBIMU HA HeQMAHBIX MecmopodcOeHusx Azepoaiioicana.
KiarueBble €J10Ba: re0JIOTHYECKUN pa3pes, JTUTOJIOTH-
YECKUH COCTaB, FOPU30HTAJIbHAS CKBa)XMHA, MPOIYK-
THBHAS TOJIIIA, TOPOJIa, TIyOuHa.

MupoBoii onbIT pa3pabOTKH HEPTIHBIX U 3amacel MECTOpOXKIEHHs 3amaaHblii  AGImepoH
ra3oBbIX MECTOPOXKICHUM, KaK Ha Cyllle, TaK U Ha ouieHuBaroTcs B 10 MIIH. TOHH HEQTH.
MOpE TIOKa3bIBa€T aKTyaJbHOCTh OypeHHS TOpH- I'maBHBIM moOKa3aTelleM B MPUHATHM OI-
30HTAJIBHBIX CKB&)XHH. B mepByro ouepens 310 TUMAJIbHOTO PELIeHUs O MpOo(uiIe CKBaXHHBI SIB-
XapaKTEepU3yeTCs MOBBIIIEHUEM MPOU3BOAUTENb- JSieTCsl TeO0JOTMYecKHil paspe3 HedTerazoBoro
HOCTBIO OYypOBBIX paOOT M CHUXKEHUS CPOKOB MECTOPOXKACHUS U PACIONIOKEHUE CKBAXXUHBI K
CTpOMTENbCTBAa CKBaXkUH. Kak mnpasuio, crtou- OPYrUM O0OBEKTaM KHU3HEIEATSITLHOCTH YelloBe-
MOCTb CTPOUTEJIBCTBA TOPU30HTAIBHBIX CKBa)KUH Ka, B COOTBETCTBUHU C 3aKOHOJATEIbHBIMHU HOP-
COM3MEpHUMa CO CTOMMOCTBIO CTPOUTEILCTBA MaMU OXPaHbl OKPYKaroLIEH Cpebl.
HAKJIOHHO-HAIMPAaBJICHHBIX CKBa)XMH, OJTHAKO CPO- B npunsitun pemenus o Beioope npoduis
KM OKYIIa€MOCTH 3HAYUTEIbHO MPEBOCXOISAT UX B HAKJIOHHBIX WJIM TOPU30HTAJIBHBIX CKBOXUH B
pasbl. IIEPBYI0 OYEpPEb PACCMATPUBAETCS I'€0JOrHYe-

HMmess orpoMHBIN ONBIT OypeHMs] HAaKJIOH- CKHME pa3pe3bl MECTOPOKICHUM.
HO- HaIpaBJICHHBIX CKBaxxuH Ha Kacnmiickom Haubonee KpynHbIM U U3Y4YE€HHBIM pPEru-
menbde u Ha cyme AOGIIEPOHCKOTO TIOTYyOCTPOBa OHOM JIJISi OCBOCHHSI HE(TSHBIX M Ta30BBIX Me-
l'ocuedrexomnanus AsepOaiimxana  SOCAR CTOpOXXIeHUI B A3zepOaiimxkane sBusercs FOx-
HCXOJsl U3 NeOJIOTMYECKUX YCIOBUAX CTPOUTEINb- Ho-Kacnuiickas Bnanuna [2,3].
CTBa HE(TAHBIX U Ta30BbIX CKBAXUH U BBICOKHX IOxHo-Kacnuiickass BnaauHa, pacnoJio-
SKOHOMUYECKHX ITOKa3aTelIed JenaeT akLEeHT Ha JKE€Ha B F0’)KHOU Jactu BocTouHo- [IpenkaBkasko-
JanbHeiiee OypeHne ropu30HTANbHBIX CKBaKUH ro XxpedTa M OXBaThIBAET IOKHYIO KOTJIOBHHY
B AzepbaiixaHe. Kacnuiickoro mops.

[To nanueiM SOCAR-AQS 6butn 3aBep- OnHUM M3 OCHOBHBIX Hambosee OoraTbix
IIeHbl PabOThl MO CTPOUTEIHCTBY FOPU30HTANb- He(Tera3aHOCHbIX OTJIOXKEHUH B IMPOAYKTHUBHOU
HOM DJKCIUTyaTallMOHHOM CckBaxkuHbl Ne 350 c¢ tonum (IIT) pacmosnoxeHsl B CeBEpHOH, 3amai-
mnatdopmbl 13 Ha MEITKOBOIBE MECTOPOKICHUU HOM M BOCTOYHOM YacTH ATOW 00JIACTH OXBAaThI-
«['ronanumy [1]. [IpoekTHas riyOuHa CKBaXKHMHbI BAIOT y4YacTKu cymu AsepOaiimkana, Typkme-
cocraBuia 3450 merpa. CkBakuHa ObuIa IPOOY- Huu 1 Mpana.
peHa Ha MEJIKOBOJHOM YaCTU MECTOPOXKICHUS Hwxnnit otaen IIT B crpaturpaduyeckom
«['tonanum» 10 cBuUThl «Pacuis» MOJA MakcCH- pa3pes3e MpeAcTaBiIeH MATHIO CBUTAMH @ KaJlHMH-
MaJlbHBIM 84 rpanyca. ckas (KaC), nogkupmakunckas (I1K), kupmakus-

[To manaeim SOCAR — AQS Ha mecto- ckasa (KC), nankupmakunckas necyanas (HKII),
poxaeHun 3amnagHblii AOIIEpoH OBLIO 3aBepiie- HaskepMmakuHckas rimHuctas (HKT).
HO OypeHHe ropu30HTAIbHON CKBakMHbI. CKBa- Crpyxrypa ceut KaC, KC, HKI" cocrout
xuHa Ne 20 Obuta mpoOypeHa ¢ MOPCKOTO OCHO- U3 TVIMH U NE€CYaHO-TJIMHCTBIMU Y€pEN0BaHUSIMU
BaHusa Ne 20, paxTuueckas TyOuHa €e COCTaBIIs- a [IK u HKII coctoar u3 necyaHuka CBETIIO Ce-
er 790 merpoB, OypeHHE OCYIIECTBIISIOCH J0 poro LBeTa ¢ TOHKMMHU NPOXHIKAMH IIJIOTHBIX
MPOAYKTHBHOTO TutacTa «KupMaknHckas cBuTa-3. [JIMH.
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Bepxuuii ormen IIT mmeer Tpu CBHTHL
OayaxaHckasi, caOyHUMHCKass M CypaxaHCKas a
TaKXe OTJEJIBHO BBIJICJICHA CBUTA «IIEPEPBHIBAY.
banaxaHckasi cBUTa COCTOUT U3 MEIKO3EPHHUCTHIX
CBETJIO CEphIX HM3BECTKOBUCTBIX IECKOB, Iecua-
HUCTBIX TJIMH C TOHKOW MPOCIOHMKOW MeIKo3ep-
HUCTBIX TECKOB, aJIEBPUTOB U MecuaHukoB. Ca-
OyHUYMHCKasi M CypaxaHCKas CBUTHI B OCHOBHOM
COCTOSIT U3 IJIMH C YEpEeJOBaHUEM IIECKOB U IIec-
yaHukoB. Beime Bepxnero otaena IIT pacmoso-
KCHBI aKYarbUTbCKUI 1 a0IIEPOHCKUI SIPYCHI.

3a mocneaHee Bpems IS AKCIUTyaTaluu
3aNekeil OalaXxaHCKOW M CBHTHI «IIEpephIBay, a
taxxe HKII u IIK cBut ¢ ocHoBanuii Ne 5,81 15
ObuTH MPOOYpEeHHBI  HAKIOHHO- HalpaBIICHHBIC
CKBaKMHBI Ha CEBEPO-BOCTOYHOM Kpbuie ['toHe-
LIIJIMHCKOM CKJIQJIKH.

C ocnoBanust Ne 15 rae rimyOuHa Mopsi co-
crapmsuia 121 M. ObUTM TIPOOYpEHBI HAKIOHHO
HampaBjeHHble CKBaXUHBI Ne 93 Ha riyOunHy
3700 m., u Ne 271 nHa raybouny 3862 M. mns
BCKpBITHS U dKcIutyaTanuu cBuThl 11K, Pesynbra-
THI JKCIUTyaTalliy STUX CKBXHUH TMOKa3aJId BbI-
cokue AeOuthl 1o ckBakuHe No 93 CyTOUHBIH
neObutr ra3a W rasa KOHAEHcCAaTa  COCTaBHII
Qraz=200 TteIc. KyO.M., QroH=30T/cyT., a TmO
ckBakuHe  Ne 271 nebutr HedTH cocTaBHI
Qu=2701/CyT.

['eonoruueckue crpoeHus ['roHenwm u3zy-
YEHBI IO KAJIMHCKON CBUTHI, KOTOPHIE COCTOST U3
CJIEIYIOIIUX OTIIOKEHUH :

- CoBpemennsie Kacnuiickue OTI0XKEHUS
TonmuHoit 50- 60 M. B OCHOBHOM COCTOAT U3
TJIMH.

- OTOXEHUs1 B YETBEPTUUHOM TMEPUOJE
1o riyounsl 500 METpoOB COCTOST U3 MSTKUX IO-
pon.

- Bepxauii niamoneH, NOpeacTaBICHHbBINA
abIlIEpOHCKUM M aKYarblJICKUM SIPYCOM, COCTOUT
U3 CepbIX MITKUX 1opoJ A0 TiyOuHsl 1000 M.

- CpegHuil NiauoOLEH NpeaCTaBICHHBIN
CypaxaHCKOW, caOyHUMHCKasi, OallaxaHCKOH,
«TepepbiBa»,  HAJAKEPMAKMHCKOHM  TJIMHHCTOM
(HKT'), nankepmakuncoit necuanoit (HKII), kup-
MakuHckoi (KC), moakupMakuHCKOM W KaJlUH-
CKOW CBHTHMH COCTaBIISTFOT MPOTYKTHUBHBIE TOJI-
1 ¥ pacroyokeHsl Huxke riayounsl 1000 m.

CocraB cypaxaHCKOM © CaOyHUYHMHCKOMN
CBUT B OCHOBHOM COCTOMT W3 pPa3HOLIBETHBIX
[JIMH, HO B IOPOJIaX KOJUIEKTOpaX BCTPEUYaAIOTCs B
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BUJIC MOPOIIACTOB HE Oosee 5 METpOB, MECKU U
MECYaHUKH.

I'eonorudeckwmii pa3pe3 O6amaxaHCKOW CBH-
Th1, peactasieH V,VI, VII, VIII, IX u X ropu-
30HTaMU B HMX COCTaBe Npeo0IagaroT TECKH U
MECYaHUKH.

JIutonorunueckuii cocras VIl u IX ropu-
30HTOB MPEACTABJIECH MNOPOJAMH KOJUIEKTOpaMU
oOpa3yromue B 4acTsIX CKJIaI4aTOCTH IHPOAYK-
TUBHYIO TOILYy 10 10 MeTpoOB.

X TOpPU30HT B OCHOBHOM COCTOMUT W3 II€C-
KOB U IECYaHUKOB OOpa3ylollue IIACThl C pas3-
JIMYHOM CTENEHU LEMEHTalnil. AHaJIOrMYHbII
JIUTOJIOTMYECKUN COCTaB MMEIOT CBUTA «IIEPEPHI-
Ba», NOJKUPMAaKHHCKasi NECUMHUCTAsI U MOAKHUP-
MAaKHHCKasi CBUTBI UX MOPOAbl — KMIJIEKTOPBI pa3-
JIeJIEHbl TOHKUMU TJIMHUCTBIMU IUIaCTaMU.

JluTosiorus HaIKEPMAKUHCKOU TJIMHUCTOU
(HJIT) u xepMakMHCKOM CBHUT, NpeACTaBlEHA
Pa3HOLBETHBIMU TJIMHAMU C POCTOM TBEPIAOCTH
OT BEPXOB K HU3Y.

B pasHble roabl OTHENbHBIE PalOHBI
A3zepbaiipkaHa OBLTM  HCCIICIOBAHBI  OOJBIIAM
KOJIMYECTBOM IOMCKOBO Pa3BEI0YHBIMH CKBAXKH-
HaMH, OJHAKO M3-3a CJIOXKHOCTH T'€0JOTHYECKOT0
CTpPOEHHUS PAiOHOB M HENPaBUIBLHOIO BBIOOpA
MECTOIOJIOKEHUS ITPOEKTHBIX Pa3BEIOYHBIX BEp-
TUKAJIBHBIX CKBaXUH HEOBLIM BCKPBHITHI MHOTHE
He(Tera3oBble OOHEKTHI.

Hcxons u3 reojgorndyeckux paspe3oB pail-
OHOB U INIPOBEICHHBIX ITOMCKOBO-Pa3BEIOYHBIX
pabot Ha TeppuTopuu A3zepOaiipkaHa, UMeeTCs
OCHOBaHUE CUUTATh, YTO ME30-KalHO30UCKHUE OT-
JIO)KEHUSI TPEJCTaBICHbl B JIIOTHQAUMIX s
HedTerazoo0pa3oBaHus U He(Tera3oHaKOIMICHHUS.
Oco0oe BHMMaHWE Al TIOUCKOB He(TH M rasza
3aCIyKUBAIOT TP OCHOBHBIX OTJIOKEHUS BXOJS-
IIMX B 3TOT pa3pe3 3TO IUIMOLEHOBBIMN, MTaJeO0reH-
MHOLICHOBBIN U ME3030MCKHUN.

HuxHe mimoneHoBble OTIOXKEHHS Mpei-
CTaBIAIOT poaykTHBHYIO Tomy (I1T) n mmpoko
pacnpocTpaHeHbl B INpejenax HepTerazoHOCHBIX
paiionax AsepOaiikana. HeoOxoaumo Bbife-
JUTh, YTO HA TPOAYKTUBHON TONIIU J1OOBITO
99% yrmeBogopoaOB OT BCEro 00bhEMa MPOMBIIII-
JICHHOM 3KCIUTyaTalliu B CTPaHE MECTOPOXKIECHUN
HedTH U ra3a. [lepcnextuBHocts otaena 1T pac-
cMmaTpuBaercs ¢ necyanbiM KosuiekropoM (ITK)
CBUTBl MOIIHOCTBIO 20-50 M MecTopoXaeHun
Ksuuszpar, {yBannasl u Jlamruie, KOTOpbie UMe-
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I0T pa3BUTUE B NMpUMOpPCKOH 30He Kacnuiickoro
Oaceiina.

Takum 00pa3oM, MOXXHO TMPEICTaBHUTb,
4TO pa3pabOTKy MEpCHEKTUBHBIX MECTOPOXKIE-
Huil B [IT TpaguLMOHHBIMU BEPTUKAJIBbHBIMU U
HAKJIOHHO HAIIPABJICHHBIMHA CKBa)KMHAMH HE MMeE-
eT 1eJecOO00pa3HOCTH BCJEICTBHE HE BBICOKOH
MOILIHOCTH IPOAYKTHUBHBIX IutacToB. OTKyna ne-
JIa€TCsl €IMHCTBEHHBIN MPAaBUIIbHBIA BBIBOJ MPO-
€KTUPOBATH CTPOUTEIBCTBO HA 3TUX MECTOPOXK-
JNEHUSX OKCIUIyaTallMOHHBIX TOPU30HTAIBHBIX
CKBAYKHUH.

K momoOHBIM MECTOPOXKAECHUSM MOXKHO
otHecTd Yewmnnpir, YM0Oaku, BocTounbiii Amxe-
Benu, JlyBanHbl 1 3anaanbiil lyBaHHbBI rae MoII-
HOCTb IIECUAHBIX PE3E€PBYapOB B pa3pe3e YOKpaka
cocraBisier 50-60 metpoB. EctecTBeHHOE mpa-
BUJIBHOE PEIICHUE ITO AIKCIUIyaTalus Iepeduc-
JICHHBIX IUIOIIAJIEd TOPU30HTAJIbHBIMU CKBAXKH-
HaMM IPU TILATEIBHOM HMCCIE0BAaHUU (PAKTOPOB
BIIMSIFOINMX HAa HEI(P(PEKTUBHOCTh BEPTUKATBHBIX
Y HaKJIOHHO - HAaIIPABJIEHHBIX CTBOJIOB.

[lepeuncinenne mogO00HBIX HE(PTEHOCHBIX
iomazae Ha teppuropun AsepOaiikana 601b-
10€ MHOJKECTBO, KaK Ha Cyllle, TAK U Ha MOpE,
HKCILTyaTaysi KOTOPbIX MOXKET ObITh 3(dexTns-
HOM TOJIBKO IIPU CTPOUTENIHCTBE IKCILTyaTal[MOH-
HBIX TOPU30HTAIbHBIX CKBAXKHH.

['eonoruueckoe crpoeHue HeTAHOTO Me-
CTOPOXKACHMSI HE €IMHCTBEHHBIN (akTop, BIUS-
IOLMI Ha MPUHATHUSA PELICHUs CTPOUTENBCTBA IO-
PU3OHTANBHBIX CKBaKMH. He ManoBakHbI (ak-
TOp 3TO OCHALEHHOCTb TEXHUYECKMMH Cpel-
CTBaMH U pa3pabOTKOI TEXHOJOTMH peaTu3aluu
npo¢ I TOPU30HTATIBHON CKBaKUHBI.

OcHaléHHOCTh OypOBBIX YCTaHOBOK CO-
BPEMEHHBIMU CPEACTBAMHM KOHTPOJIS U YIIpaBile-
HUSl TPOLIECCOM MCKPHBIIEHUS TOPU30HTAJIbHBIX
CTBOJIOB, SIBJII€TCSI BTOPBIM MO 3HAYMMOCTHU (hak-
TOPOM, BIHUSIOIIMM Ha BOIPOC O BO3MOXKHOCTHU
OypeHUsl TOpU30HTAIBHBIX CKBAXUH [4].

HMmest orpoMHBINA ONBIT OypeHHs] HaKJIOH-
HO HalpaBJIEHHBIX CKBAKUH C IOMOIIBIO OPHEH-
TUPYEMBIX U HEOPUEHTUPYEMBIX KOMIIOHOBOK

HU3a OYpUIIBHBIX KOJIOH, azepOaiiyKaHCKHe crie-
[IUATUCTHI 10 OYPEHHIO MOJIHOCTHIO TIOJTOTOBJIE-
HBl K 33ja4e Ui CTPOUTENIbCTBA TOPHU3OHTAIIb-
HBIX CKBaXWH. TEeXHWYECKHE CPEICTBa, HAXOJs-
IIMecss B WX PACHOPSDKEHUH BCErJa MOTYT pe-
HIMTh TIOCTABICHHYIO TEepel HUMH 3a7ady. ITO B
NEPBYI0 OYepeAb OTHOCHUTCA K TNPUMEHEHUIO
00beMHBIX JBUTATENCH U poTOpHBIX cucteM (PC)
KOTOpPBIE HCHOJB3YIOT OypOBBIE KOMITAHUH, CIIE-
UATM3UPYIOIIHUECS Ha TPOBOJKE TOPHU3OHTAIIb-
HBIX CKBR)KUH.

B 1iemom HY)KHO BBIJIEIIUTH OCHOBHBIE BO-
IPOCHI, KOTOphIe HEOOXOAWMO MCCIIE0BATh IS
3¢ pexTBHOrO OypeHUs TOPU3OHTAILHBIX CKBa-
JKUH:

- ONTUMAJIBHBIA TPOPHIL TOPHU3OHTAIb-
HBIX CKBYKUH

- pa3paboTKa TEXHHYECKHX CPEJICTB IS

peanu3any MpoeKTHOro npoduis. - pe-

KHMHBIC TIapaMeTpbl MPH OYpPEHUH TOPH-

30HTAIBHBIX CKBAKHH

- KOHCTPYKIUS TOPH3OHTAIILHBIX CKBa-
JKUH.

- MaTeMaTU4ecKass MOJEIb MPOBOAKH TO-
PHU30OHTAJILHBIX CKBOKUH

- aJrOPUTM TPOBOJAKH TOPH3OHTAIBHBIX
CKBa)XKHH.

- TIOBBIIICHHUSI MEXaHHUYECKOW CKOPOCTH
OypeHUs CKBaKUH

- TIOBBINICHHSI KadecTBa (OPMUPOBAHUS
CTEHOK CKBaXXHH MPU OYPEeHUH TOPU30HTAIBHBIX
CKBaKHH.

- TpeboBaHus K OypOBBIM pacTBOpam Mpu
OypEeHHU TOPU3OHTAIBHBIX CKBAXKUH

- OypoBOi pacTBOp AJIsI TOPU3OHTAIBHBIX
CKBQKUH C YY€TOM MUHUMH3ALUN CUJ COIIPOTUB-
JIEHUS U TPEHHUS.

- pa3paboTKa KOHCTPYKIUU TEXHUYECKUX
CPEICTB ISl PEryJIMpOBaHUS KaK TPAEeKTOpUEN
CTBOJIA , TAK U PEOJIOTUYECKUX CBOMCTB OypOBOro
pacTBOpa mpu OypeHHM TOPH3OHTAJIBHBIX CKBa-
KUH

BrIBOABI M peKOMEH AU
1. I'eonornueckuit paspe3 u autojoruueckuit cocras lOxnHo-Kacnuiickas BmaauHbl, SBISETCS
KIII04eBOI MH(MOpMaIMen 11 IpUHATHS PELIeHNs IPpU BIOOpe MPOoduIIst SIKCIUTYaTallMOHHONW CKBAXKHUHBI.
2. TommuHa poxykTuBHOTO TuTacTa 10 10 MetpoB B VIII 1 IX ropr3oHTOB aeT MOJTHOE OCHOBA-
HHUE CYUTATh, YTO IKCIUTyaTallMOHHAs HAKJIOHHO- HAaIpaBJIEHHAs a TeM 0oJiee U BEPTUKAJIbHBIE CKBAXH-
Hbl HE CMOT'YT B MOJHOM 00bE€Me OCBOMTH MPOAYKTUBHBIN IUIACT Ja)ke C y4EeTOM KyCTOBOTO OYypeHHs.



EKOENERGETIKA 4/2018

JIist TTOJTHOTO OCBOEHUS TUIACTOB C TaKOW MPOAYKTUBHOW TOJNIIEH, Hamboyiee ONTUMAIBHBIM M PaIfo-
HaJIbHBIM SIBJISIETCS TOPU3OHTAIbLHOE OypeHue.

3. PaccmaTpuBas ¢ 1000# TOYKM 3peHUs, C YYETOM MaTepHaJbHBIX 3aTPaT, CPOKOB CTPOUTEIb-
CTB U OKYIIAa€MOCTH 1€J1€CO00Pa3HO CTPOUTEIHCTBO TOPU3OHTANBHBIX CKBAKUH HE BHI3BIBAET COMHEHUU.
Jlaxxe camMo, Ha3BaHWE MPOAYKTHBHBIN TOPU30HT, MOJATAIKUBAET K MBICIH 00 3KCIUTyaTallUd €ro ropu-
30HTAJILHON CKBa)KMHBI.

4. TeXHOJOTrMYECKUM acleKT HauBa)KHEUIIUH, CTPOUTEIBCTBA FTOPU30HTAIBHBIX CKBOKUH BKJIHOYa-
eT B ce0s creneHb 00ecreyeHns] BBICOKOTEXHUYECKHUMH CPEACTBAMH, TAKMMH KaK MEXaHH3M HCKPHBIIE-
HUS CTBOJIA CKBaXKMHBI (poTopHas cucreMa PC) u cpencTBa KOHTpOIIst 3a00HHBIMU MTapaMeTpaMi 3€HHUT-
HBIM YTJIOM ¥ a3UMYTOM HAIpPaBJICHHUS, a TAKXKE JUIsl CHUKEHUS CUJI TPEHUS U aJr€3uu IPUMEHEHUE Clie-
UaIbHOTO OypoBOrOo pactBopa. Ho 3TO TexHHUYEcKHe BOMPOCHI, KOTOPhIE MOTYT OBITh PEIICHBI YK€ B
MIPOLIECCe MPUHSITHUS OKOHYATEIbHOTO PEUICHHSI O 11eJIeCO00Pa3HOCTH CTPOUTEIHCTBA IKCILTyaTallMOHHBIX
TOPU30HTAJIBHBIX CKBAYKUH.

Jlureparypa:
1. SOCAR-AQS 3aBepmmia OypeHHe TOPU30HTAIBHOW CKBAKUHBI HA MECTOPOXKICHUU 3ariaHbINd

Aomiepon http://www.varbur.com/single-post/2016/04/26/SOCARAQS

2. I''H.Memxuno TexHonornueckrue ocOOCHHOCTH M OYpOBBIE PAacTBOPHI MPH MPOBOJKE CKBAXKHH

Ha Tuiomaaax bakunckoro Apxunenara. baky-2001.

432 c.
3. TyceiinoB T.U., KazumoB 3.A. KoMmmieHCHBIN MOAXO K OLEHKE BCKPHITHS OypeHueM ImpoayK-

TUBHBIX IJIACTOB. A3epOaiikanckoe HeTsHOe X03sicTBO. - 1999-Ne§-9-52-55 c.

4. H. C. Toncroii, O. B. Bunorpaznosa, ['opusonrtanbHoe OypeHue 3apyoexom
BHUWMU3apy6exreonorus) http://geolib.ru/OilGasGeo/1991/12/Stat/stat09.html

TO THE QVESTION OF THE PROSPEKTS OF DRILING HORIZONTAL WELLS IN
AZERBAIYJAN
Ismayilov F.N.

The geological section and lithological composition of the South Caspian basin are studied in the arti-
cle to study the development of productive strata by operating horizontal wells. Comparative analysis of
production wells has shown the advantages of horizontal wells construction in comparison with direction-
al wells in oil fields of Azerbaijan.

Key words: geological section, lithological composition, horizontal well, productive strata, rock, depth.

AZORBAYCANDA UFGI GUYULARIN GAZILMASI PERPEKTIVLORI MOSOLOSINO
DAIR
Ismaylov F.N.

Mogaloda {ifliqi istismar quyulari ilo mohsuldar gatin moanimsanilmasinin Gyranilmasi {igiin
Conubi Xozor ¢okokliyinin geoloji kosilisi vo litoloji torkibi todqiq edilmisdir. Istismar quyularmin
miiqayisali tohlili Azorbaycanin neft yataqlarinda maili-istigamatlondirilmis quyularla miiqayisads iifiiqi
quyularin tikintisinin Gstiinliiklorini gostordi.

Acar sozlar: geoloji kasilis, litoloji torkib, tifiiqi quyu, mohsuldar qat, siixur, darinlik.
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MOJAEJMPOBAHUE U OIITUMUM3ALIUSA TPOINECCA AJIKHJIMPOBAHUA COOJIUTI'O-
MEPOM BYTAJUEH-CTUPOJIA OPTOKPE30JIOM
C.H. I'yaneBa
Azepoaiigxanckuii I'ocynapcreennsiii YHuBepcurer Hedpru u IlpombinieHHOCTH
Email: raoztun@mail.ru

Knwuesvie cnosa: opmokpeszon, ¢penon, kamanusa-

mop, cepHas
KUcioma, ankKuiuposanusl.

]_[CJ'IBI-O CTAaThbM 3AKJIKOYACTCA B pa3pa60TI<e
MaTEMATUYECKOI'0 BBIPaKCHUS, OIIMCBLIBAIOIIETO
CYIICCTBYIOIIUX 3aBHCUMOCTEN mponecca  110-
JY4CHUA LCJIO0BOI0 MpPOAYKTa -aJIKujiaTta OT OC-
HOBHBIX ITapaME€TpPOB B BHAC PEIPECHOHHOIO
YPaBHEHUS U HAXOXKJCHHUE 3KCTPEMYMa HaWJECH-
HHOTO (yHKIIMOHaNa. DTOT METOJ MOJEIUPOBa-

y=b, +b;x, +b,x, +byx, (1)

HUS HalleJ MPUMEHEHHE BO MHOTHX O0JacThiX
TEXHOJOTHYECKHX TporieccoB /1,2/.

CocraBuM MaTpHIly TUIAHUPOBAHUS PEAKIHH
ATKUINPOBaHUA (PEHOJIa COOIUTOMEPOM OyTaau-
eH-cTupoJa (Tadmuma 1).

JlaHHBII TTPOLECC MOKHO ONUCATH CIEAYIO-
UM TTOJTHHOMOM:

Yucnennsle 3Hauenus b, ,b, —b, MoxHO onpenenuts cnenyromei hopmyoii:

Taoauna 1.

Martpuua AByX YPOBHEBOI'0 OJTHO(PAKTOPHOI0 IKCIIEPUMEHTA PeaKIUU AJKHUJIMPOBAHUA (e-
HOJIA COOJINTOMEepPOM OyTaaueH-CTHPOoJIa

Ne- omnbl- ®dakTopsl B HaTypaidbHOM MacmrTade| Daxtopsl B 6e3pasmepro] CrerneHb MpeBpalieHus e
Ta CHUCTEME KOOpAUHAT JeBOH (QYHKIMH
Zl,OC Z, L ZS,MI/IH. X, X, X3 ya’“’% ypa”%
2
1 60 0.006 5 -1 -1 -1 13.1 38.32
2 120 0.006 5 +1 -1 -1 98.0 78.16
3 60 0.06 5 -1 +1 -1 27.6 15.54
4 120 0.06 5 +1 +1 -1 47.7 55.38
5 60 0.006 180 -1 -1 +1 60.5 58.10
6 120 0.006 180 +1 -1 +1 100.0 97.94
7 60 0.06 180 -1 +1 +1 45.2 35.32
8 120 0.06 180 +1 +1 +1 60.0 75.16
N
2
Z X jn YM
=1
by == ()
TIe X, — He3aBUCHMBbIC (bakTOophl, BIUSIONINE HA 52 _ 1 i g2 3)
CTeNeHb TpeBpanieHus: (GeHonaa B Oe3pa3MepHOn CNE T
CUCTeME KOOpAauHaT, ¥V 1?4 -3KCTIIepUMEHTAIbHbBIE MONlyYuM OHIMOKY OMbITa, KOTOpas paBHA

3HAYCHUST  TIEPEMCHHOM COCTOSIHUS (CTEIeHU
npeBpaiieHust Genona); N -uncio cTpok (IKcre-
pumenToB) B Tabnune 1. quis b, Beerna x;, = +1.

B pesynbrare pacueToB Ui 3HAYEHUH KO-
03(pUIIMEHTOB MOJIYYEHBI:

b, =56.5125; b, =19.9 1 %
b, =9.8875

VYcpeassst mocTpovHble AUCIIEPCUH 10 (op-
MyJe

b, =11.3875;
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S, =0.00301.ITocTpounas nucnepcust S, moiIy-

YyeHa MOBTOPEHHEM OINBITOB IO KaXXJIOM CTpoKe
MaTpHUILIbI IJIAHA.

[IpoBepka 3HauuMocTu K03(PUIHMEHTOB,
IIpOBEJEHHON 10 KpuTeputo CThIOJIEHTa, MTOKa3a-
Ja, 4To JUIsl BceX K00d(p(UIMEHTOB BbINOJIbHSIET-
Csl yCIIOBHE tp >t., roe t; — TabJIMYHOE 3HaYe-

Hue kpurepust CTprofieHTa; 1, —pacueTHoe ero
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3HaueHue. Toraa MmoiayyuM pPErpecuoHHOE ypaB- y =0.45+0.664z" —421.85z] +0.113z}
HEHHE B BUJE: (6)
y =56.51+19.917, -11.39z, +9.89z; (4) C MOMOIIBIO 9TOM MOJIENU ONPENETHIN BIIK-
Ouenka >QQexTuBHOCTH MOJENIH C IIOMO- STHUE KaXJoro ¢akTopa Ha CTENEeHb IMpeBpallle-
b0 Kputepuss duiiepa mokaspBaeT, YTO ypaB- HUs (DeHONa W ONpeNeNid ONTUMAIIBHBIN BapH-
HEHUE PErpecuu JTAHHOTO MPOoIlecca MOXKHO MpH- aHT.
3HaTh a/ICKBATHBIM. OnTuManbHBIM paCYETHBIM 3HAUCHUEM IIEJIe-
Ouenka >QQEeKTUBHOCTH MOJENU C IIOMO- BOM (YHKIIMH OKA3aJIOCh MPHU TEMIIEPAType peak-
b0 Kputepusa duiepa MOKa3bIBAET, YTO ypaB- mun 120°C, Bpemenu -180 MUHYT M IpH KoONMUe-
HEHME PErpecuM JaHHOIO MpOoLecca MOXKHO IIpU- ctBe ¢enona B cucreme 0.006 r/u. D10 3HAUECHUE
3HaTh a/ICKBATHBIM; CTeneHu (eHoJa COBMATACT C SKCIEPUMEHTANb-
) -170 HBIM, TIPU COOTBETCTBYIOUIUX YCIOBHUSX, B IIpe-
) = T’ nejJaXx MHHHMAJIbHOTO OTKIOHeHHs. OHU OTIIH-
. minl yatorcst Bcero Ha 2%. CpenHee aOCOIIOTHOE OT-
20 = L, —4 _ 90°C, KJIOHEHUE HKCIIEPUMEHTAIbHBIX JaHHBIX CTEIEHU
npeBpamieHus peHosa OT TEOPETUUECKH PacCcuu-
zmex _ 5 min TaHHBIX cocTaBisgeT 20%.
Az, =21 =30°C

Takum o00pa3zoMm, IUIAaHUPOBAHUE SKCIEPU-
MEHTa M MOJEIMPOBAaHUE MpoLecca alKHINPOBa-
HUSL OPTOKpPE30Jla MO3BOJIMIM MOJIYYUTh perpec-
BaHMS; Z, —HATypalbHbIA MacuITab TemmepaTy- CHOHHOE ypaBHEHHE B BHIE (6), KOTOpOE aJeK-
DBL. BaTHO OIIMCBIBAET pacCMaTpUBAEMbIil IIPOLECC.

PaccunTheiBas Takxe u Apyruc nNnepeMCcHHbIC B

3)

Zf —ILEHTp IuIaHa; AZ, - €IMHHLA BapbHPO-

HaTypalbHOM MaciuTabe, Toraa Z,' —B pe3ysbTa-
Te u3 (4) noay4uMm.

BbIBO/IbI

Taxkum 00pa3oM, NPUILLIM K CIETYIOLUIUM BBIBOJAM.

1. IIpouecc ankuaupoBaHus PeHoIa COOTUIOMEpOM OyTaJMEH- CTHpOJIa a/IeKBaTHO OIKCHIBAETCS
PErpecCHOHHBIM METOAOM.

2. OTM4Me pacyeTHBIX JAaHHBIX CTETICHW NpeBpamieHus (eHosia OT SKCIePUMEHTATBHBIX COCTaBIIS-
foliee Bcero B cpeaHeM Ha 20%, CBUJIETENbCTBYET O TOM, YTO YpaBHEHHE B BUAE (4) MOXKHO HCIOJb30-
BaTh MPH pacyueTax MapaMeTpoB W NMPOCKTUPOBAHHMH ITPOIIECCa AIKUIMPOBAHUS (PEHOJIA COOJTMTOMEPOM
OyTasueH-cTUposia B npejenax temmneparypbl 50-120°C; npu komuuectse penona B cmecu 0.006-0.06 r/r
U BpeMeHHU peakiuu 5-180 MuH.
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ORTOKREZOL VASITOSILO IL9 BUTADIYEN STIROL SOOLIQOMERININ
ALKILLISDIRILMOISI PROSESININ MODELLOSDIRILMOSSI VO
OPTIMALLASDIRILMASI
S.N.Quliyeva
Azarbaycan Dovlat Neft va Sanaye Universiteti

74



EKOENERGETIKA 4/2018

Ortokrezolun va fenolun katalizatorun istiraki ilo alkillogdirilmosinin kinetik todgiqatlar1 60-120 °S
temperatur intervalinda, qarisigda fenolun miqdar1 0,006-0,6 qramda baslangic miqdarinda ortokrezolun
152 -0,0067-0,00667 q/q intervalinda, har iki halda tarazliga qodarki reaksiya miiddoti 3 saata godor davam
etmisdir.

Katalizator (H2SOs) miqdart fenolun 5% -ni toskil edir, fenolun miqdar1 iso butadien stirol
sooligomerin 5%-ni toskil edir.

Butadien stirolun vasitasi ilo fenolun alkillosdirilmasi prosesi reqresiya iisulu ilo adekvat olaraq
tosvir edilir.

Fenolun ¢evrilmo daracasinin hesablanmis gostaricilori tocriibi gostaricilorinin comi orta hesabla
20% toskil edir. Bu iso onu gostarir ki, (4) soklinds yazilmis tonliyin parametrlorin hesablanmasinda vo
fenolun butadiyen stirol sooligomeri ilo alkillogdirilmasi prosesinin temperaturun
50-120 °C qiymotinda, qarisigdaki fenolun miqdar1 0.006-0.06 g/q giymotinds vo reaksiya zamaninin
giymatlarinds, hamcinin do fenolun qarsidaki miqdarini reaksiya zamani 5-180 doqige miiddat halinda
istifads etmok olar

Acar sozlar: ortocrezol, fenol, katalizator, kiikiird tursusu, alkillonma

MODELING AND OPTIMIZATION OF THE PROCESS OF ALKYLATION WITH BU-
TADIENE-STYRENE COOLIGOMER WITH ORTHOCRESOL
GULIEVA
Azerbaijan State University of Oil and Industry, ""Petrochemical Technology and Industrial Ecolo-
gy"', Baku, Azerbaijan Republic.

Kinetic studies of the alkylation of orthocresol and phenol in the presence of a catalyst were carried
out in the temperature range 60-1200 C, the initial amount of phenol in the mixture was within the range
of 0.006-0.6 g / g, and orthocresol -0.0067-0.00667 g / g, the time reaction to equilibrium lasted in both
cases up to 3 hours. The amount of catalyst (H2SO4) is 5% of the phenol, and the amount of phenol is
5% of the budadiene-styrene co-oligomer.

The process of alkylation of phenol with the butadiene styrene co-oligomer is adequately de-
scribed by the regression method.

The difference between the calculated data on the degree of conversion of phenol to experimental
ones is only 20% on the average; this indicates that the equation in the form (4) can be used to calculate
the parameters and design the phenol alkylation process with the butadiene-styrene co-oligomer within
the temperature range 50-1200C; when the amount of phenol in the mixture is 0.006-0.06 g / g and the
reaction time is 5-180 minutes.

Key words: orthocresol, phenol, catalyst sulfuric acid, alkylation.
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UOT 635.9
MURDARCAYARPAQ CAYTIKANI (HIPPOPHAE RHAMNOIDES L. ) BITKISININ
ABSERON SORAITINDO INTRODUKSIYASI
K.9. Sadiqova
Azarbaycan Milli Elmlor Akademiyas1 Dendrologiya Institutu
Kemale.Sadigoval960@mail.ru

Acar sozlar: caytikani, introduksiya,

fenologiya,ekologiya, aqrotexnika
Azorbaycan florasinin torkibindoki Iydokimilor (Elaeagnaceae) fosilasino aid
bitkilorin 40%-o qodori dorman bitkisidir. Bu olan Caytikan1 (Hippophae L.) cinsi ilk dofs
bitkilordon xalq tobabatindo genis istifado edilir. Avropadan tosvir edilib. Avropa vo Asiyanin
Caytikani da belo faydal1 bitki ndvlorindondir. miilayim iqlim soraitindo li¢ névii yayilmisdir:
Apardigimiz todqigat zamani murdargayarpaq caytikani (Hippophae

Murdargayarpaq caytikan1 (Hippophae rhamnoides L.) sOyiidyarpaq caytikani (H. rh.
rhamnoides L.) bitkisinin AMEA-nin Salicifolia D.Don.) va Tibet ¢aytikam1 (H. rh.
Dendrologiya Institutunda agiq saho  vo Tibetana Schlecht). Qafqaz, Rusiya, Azorbaycan

oranjereya soraitindo indroduksiyasi, bioekoloji va s. Olkalorda doniz soviyyasindon 2000 m-dok
xlisusiyyatlori,  fenologiyasi,  vegetativ = vo yiiksoklikdo bitir. Cay vadilorinds ¢ox six bitorok
reproduktiv  organlarin  bdyliimo vo inkisaf bazan kegilmoz congalliklor yaradir.
dinamikasi, dekorativ xiisusiyyatlori,
aqrotexnikasi dyronilmisdir.

Murdargayarpaq caytikani hiindiirliyt 1-3 otirli vo sar1 olur. Meyvalori avqust-sentyabr
m, bazon 3-6 m-o godor olan ikievli agac vo ya aylarinda yetigir, fevral-mart aylarma qodor
kol bitkisidir. Zoglar1 tikanlidir. Yarpaqlar kolun {istiindo qala bilir. Polimorf bitki
novbali, xotvari vo ya xotvari-lansetvaridir. oldugundan meyvasinin dlgiilori vo ronglori ¢ox
Aprel-may aylarinda ¢i¢okloyir, ¢igoklari xirda, doyiskondir (1,2).

Sak 1. Hippophae rhamnoides L.
noviiniin birillik sitili

Meyvasi sirali, narinci vo qirmizi rongds Iydokimilor fasilosina aid olan biitiin ndvlorin
olur, asason, oval vo uzunsov formalidir. Dadi koklerindo azot toplayan bakteriyalar vardir ki,
sirin,  turs, tursmozo, ananas  otirlidir. bu da torpagin yaxsilagmasina )
Meyvaosinin torkibindo 3,5% sokor, 3,2% iizvi zonginlogsmosino sorait yaradir. Hom do geyd
tursu, 6% qodor =zilal, 9% yag vardr. etmok

Toxumlarinda yagin miqdarnt 12,5%-0 catir.
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Sok 2. Hippophae rhamnoides L. toxumlarinin ciicartilori

lazimdir ki, ¢aytikan1t isigsevon, duza Vo
qisadavamli agac hesab olunur. Uzvi maddalorlo
zongin torpaqlarda yaxsi bitir (3). Nomisli
orazilordo bitki mohv olur. Todgigatin planina
gora bu bitkinin fenologiyasi, biomorfologiyasi,
boy vo inkisafinin dinamikasi, ekoloji
xiisusiyyatlori dyronilmisdir. Caytikani bitkisinin
miixtolif bioloji xlisusiyyatlorini nazoro alaraq,
onun inkisafinin ilkin vo sonraki fazalar {igiin
becorilmosinin  aqrotexniki  qaydalar1  tortib
olunmugsdur. Molumdur ki, bitkinin inkisafi
dovriindo ekoloji amillor onun daxili vo xarici
qurulusuna miioyyon doracado tosir gdostorir.
Odur ki, bitkinin inkisaft dovriindo onun
biomorfoloji qurulusu doyisib bitmo soraitino
uygunlagir.  S.N.Sokolovun gdstordiyi  kimi
bitkinin bir yerdon basqa yero kogiiriilmosi ilo i
tamamlanmir. Yuxarida yazilanlari nozors alaraq
toxumlarin keyfiyyat qiymati, ciicortisi, clicorma
enerjisi laboratoriya vo agiq torpaq soraitindo
M.K.Firsovun (4) isindo gostorilon metodika
iizrs toyin edilmisdir. Tadqiqatin obyektini togkil

edon c¢aytikan1 (Hippophae rhamnoides L.)
toxumlar1 Azorbaycanin Qabolo rayonundan
gotirilmis, Dendrologiya Institutunun tocriibo
sahosindo oranjereya vo aciq saho soraitindo
sopilorok onun iizorindo I.E.Serebryakov va
N.L.Beydeman metodikas1 {izro hom morfoloji,
hom ds fenoloji miisahidslor aparilmisdir (5,6).

Sopin  qgabagr toxumlar 60  giin
miiddotindo qumda stratifikasiya olunaraq soyuq
soraitdo saxlanilmisdir. Toxumlar fevral - mart
aylarinda optimal temperatur 18° C olmagla
oranjereya vo aclq saho soraitindo sopilmisdir.
Mart - aprel aylarinin II ongiinliiyiinds kiitlovi
clicortilor alinmigdir. Yaz mdvstimiinds optimal
temperatur ~ 18%-20°C  oldugda  caytikani
ciicortilori oranjereyadan aciq sahoyo
kociiriilmiisdiir.

Caytikan1 (Hippophae rhamnoides L.)
bitkisinin inkisafi izorindo morfoloji
misahidoalor aparilmis vo asagidaki codval 1-do
0z oksini tapmigdir.

Cadval 1
Hippophae rhamnoides L. toxumlarinin sopin vaxti
va clicartilorin morfoloji gostaricilori

M  Nov Sopin vaxti | Toxumla- | Ciicortilo- Lopoyarpaginin

rin sayl, rin uzun., eni, formasi

od. alinmasi sm sm
Hippophae

rhamnoides L. | 25.03.2018 25 15.03.2018 2,5 0,5 uzunsov

meyvasi vitaminlorlo zongin olan caytikani tobabotdo dorman bitkisi kimi ¢ox qiymatlidir. Caytikan
meyvasinin torkibindoki maddalor sinir sisteminin foaliyyati liclin shomiyyat kosb edir. Ondan alinan yag
bakteriyalar1 mohvedici xiisusiyyoto malikdir, o ciimlodon mode-bagirsaq, lirok-damar xastaliklorinda,
ginekologiyada, miixtalif dori xastaliyinda va s. genis istifads olunur.
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Natico

Tadgigat isindo introduksiya olunmus Murdargayarpaq c¢aytikani (Hippophae rhamnoides L.)
bitkisina Abseron soraitinds aqrotexniki qulluq gosterilorak toxumla ¢oxaldilmis va yiiksok ciicarti faizi oldo
edilmisdir. Odur ki, bitkinin ilkin inkisaf moarholasinds bioekoloji xiisusiyyatlori, fenologiyasi, morfologiyasi,
vegetativ vo reproduktiv organlarinin boyiimo, inkisaf dinamikasi dyronilmigdir. Qeyd etmok lazimdir ki,
meyvalori vitaminlorlo zongin olan murdargayarpaq caytikani havanin ¢irklonmoasino davamli, dekorativ
goriiniigo malik oldugundan onun Abseron orazisinin yasillagsdirilmasinda istifadesi mogsedouygundur.
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HHTPOJAYKIHUA U BUOSKOJOT'MYECKUE OCOBEHHOCTH OBJENNXU (HIPPOPHAE
RHAMNOIDES L.) B YCJIOBUSX AIIIIEPOHA
K.A.CaabiroBa

B uccnenoBarenbckoil paboTe pacTeHUI0 00JenuxXyM OblI  OKa3aH arpoTEeXHUYECKHHM yXof,
pa3sMHOXEHA CEMEHAMH B YCIOBHSAX AIIICPOHA M IMOJYYCH BBICOKMH IMPOILEHT BCXOXECTU. B HavaibHBIX
CTaIUAX Pa3BUTHS PACTEHUS OBbLIM M3y4eHbl OMOIKOJOTHYECKHe 0COOEHHOCTH, (heHonorus, odmas Mopdo-
JIOTHSl, JMHAMHKA POCTA, PA3BUTHE BETETATHBHBIX U PEIPOTYKTUBHBIX opraHoB. Clenyer yka3arh, 4To 00Ja-
naroriee 60raTbIMU BUTAMHHAMH PAacTEHUE OOJICTIMXH B CBSA3HM C YCTOMUMBOCTBIO K 3arpsS3HEHHIO BO3NyXa U
JICKOPATUBHBIM BUJIOM SIBJIICTCS I1€JICCOOOPA3HBIM IS MCIIOJIb30BAHMS B O3CJICHCHUU Ha TEPPUTOPUU ATl-
epoHa.

INTRODUCTiION AND BIOECOLOGICAL FEATURES
OF (HIPPOPHAE RHAMNOIDES L.) IN ABSHERON
K.A.Sadigova

Hippophae rhamnoides L. plant in the research work was provided with agrotechnical care,
propagated by seeds in Absheron and it was obtained a high percentage of germination. In the initial stages
was studied the plant development, bioecological features, phenology, general morphology, dynamical
growth of development of vegetative and reproductive organs. It should be noted that vitamin —rich plant of
Hippophae rhamnoides L. in connection with resistance to air pollution and decorative appearance is
advisable for landscape architecture in the territory of Absheron.
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UOT 628.543.502

NEFT BURUQ SULARININ OLAVOSI iLO BORK MOISOT TULLANTILARININ
ZORORSIZLOSDIRILOROK iSTIFADO TEXNOLOGIYASININ ISLONMOSI
R.H. Camalova
Azarbaycan Doviat Neft va Sanaye Universiteti
E.mail: rena.camal@inbox.ru

Acar sozlor: Bark moisat tullantilar, neft burug

suyu, baligqulagi, giibra
Bark moaisat tullantilarimin tokrar emalr giiniimiiziin aktual problemlarindan biridir. Tadgigat isindo aSas
Maqsadimiz tullanti mohsullarindan istifado edoarak yiiksok keyfiyyatli giibro almaqdir. Tullanti mahsullart kimi bark
Moaisat tullantilarindan, yer qatindan 50-80°C temperaturla ¢ixan neft buruq suyundan va balqqulagindan istifada
etmigik. Neft buruq sulari yer qatindan yiiksaok temperaturla ¢ixdigina gora tullantilarin torkibindaki zarorli
mikroorganizmlari mahv edir. Bundan basqa istifado etdiyimiz baligqulagi Abseron yarimadasi sahillarinda ¢ox genis

yayumusdur.

Aparilan tadgigat isi naticasinda alda etdiyimiz, tarkibinda bor mikroelementi olan giibra bitkilor ii¢iin ¢ox
ahamiyyatlidir. Buna gora doa kand tosarriifatinda bu ciir giibralora olan talabat yiiksakdir. Eyni zamanda giibranin
alinma texnologiyasi va qurgulart ¢cox sadadir Vo alinan giibra asagi maya doyarina malikdir.

Belalikla, naticada ucuz xammal yani tullantilar asasinda keyfiyyatli va gida elementlari ilo zongin giibra almaga

nail olmusug.

Insan saymin siirotlo artimi, buna uygun
olarag yasam yerlorinin ¢oxalmast  naticasinds
iizvi kompleks tullantilarin miqdar1 hor giin
artmaqda davam edir. Vaxti ilo hor adam basina
giindo 80-90 gqr moaisat tullantis1 oldugu halda
hazirda bu miqdar bir nego dofo ¢oxalmisdir.
Hazirda hor adam basina bu miqdar soraitdon asili
olaraq 180240 qr/giin-diir [1].

Bu todqiqat isindo bizim magsadimiz iizvi
kompleks tullantilarin (maisot tullantilar1) vo tabii
mineral birlosmolorin-neft quyularinin
gazilmasindan alman borlu birlosmalorlo birlikdos
istifadasi texnologiyasini islomoklo iizvi mineral
kompleks giibro vo melorant almaqdir. Bunlarla
borabor hazirda kond tosorriifatinin inkisafi {i¢iin
giiniin aktual masalasi geyri—neft sahasinin inkisafi
osas mosalolordon do biridir. Ciinki hal-hazirda
respublikanin 1500-2000 t miixtalif novlii giibrayo
ehtiyact vardir. Lakin bunun hamisi hal-hazirda
xaricdon alinir.

Digor torafdon hom diinya ham do 6lkamizda
gidaverici element torkibli geotermal, modon va
sonaye sular1 kifayost qodor vardir. Dogrudur,
bunlarin oksariyystindon miixtalif  Xxastaliklorin
miialicasinds, bir ¢ox texnoloji proseslarin
intensivlogdirilmasinda yeni texnologiyanin
tokmillosdirilmasinds istifade edilir. Lakin ad1
kegon bu istifado sahalori geotermal, madon vo
sonaye sularmin totbigini mohdudlasdirir  vo
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bunlarin torkibindski qiymatli gidaverici element
birlogsmolorin itkisine vo eyni zamanda ekoloji
tarazligin pozulmasina sabab olur.

Digor gida elementlori kimi borda bitkilorin
boylimasi Vo inkisafinda mithiim qida elementi
kimi geyd olunur. Bunu nazars alaraq apardigimiz
todgiqat isindo on wucuz borlu birlosmalordon
istifado etmok gonastindoyik. Osas istiinliyli isa
torkibinds B20Os—in miqdar ( kiitla, %) —0,01-0,6
olan neft quyularinin qazilmasi zamani1 amals galon
burug suyundan istifado olunmusdur [2]. Bu vaxta
gadar bark maisot tullantilarini istifado etmak ti¢lin
onu 50° vo ondan yuxari temperaturda qizdirmaq
lazim golirdi. Ona goro ki, onun torkibindo hom
torpagi, hom do onda yetigon bitkini zaharlayan vo
onun inkisafina mane olan c¢ox sayda
mikroorganizmlar (mezolitlor va termitlor) olur. Bu
sobobdon yer altindan 40-65°C—do istilikda ¢ixan
borlu buruq suyu isimiz {iciin daha olverislidir.
Bundan basqa bor ¢ox aktiv oldugu ti¢iin sarbast
yasaya bilmir. Tez bir zamanda miixtalif
elementlorlo birlagib yeni birlosmo oamalo gatirir.
Biitiin bunlar1 nozoro alaraq bor torkibli burug
sularinin istifadasi bor kimi giymatli birlogsmalorin
itkisinin vo eyni zamanda onlarin ekokoji tarazligi
pozmasinin qarsisini alir.

Neft buruq sularinin  olavesi ilo  iizvi
kompleks tullantilarin emali iisulu noticasinda
alman hom bork, hom do maye soklindo olan
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birlosmolor iizvi kompleks giibra Vo eyni zamanda
meliorant kimi istifads oluna bilor.

Moigot tullantilar1 ¢ox yiiksok miqdarda
mikroorqanizmlordon, onlarin osas kiitlori bakteriya

entomoloji  cohatdon  tohliikalidirlor  vo
torpaga

qatyararkon yiiksok temperaturda (50°C-
¢ox) zorarsizlogdirilmalidir [4].

Sohor moisot tullantilarindan  giibrolorin
hazirlanma tisulu molumdur [5] vo bu zaman qgeyri-
iizvi tullantilart konarlagdirib, narin sokilo salirlar,
sohor stansiyalarinda axar sularda qaliglarla
qarisdirib, oksigenlo doydurulub, iizvi biometrik
ayirma apardiqdan sonra alinan {izvi giibroni 75-
105°C temperaturda yiingiil quru sokil alanadok
qurudurlar, quru halda tolobata uygun olan
mikroelementlorlo osas mineral gilibroloro olava
edorok bu kiitloni 0,6-0,8 g/m sokil alanadok
sixirlar.

Bu iisulun ¢atigmayan cohati ondan ibaratdir
ki, qarigigin lazim olan torzds ylingiil-qurulugunu,
aktiv  sokildo patogen mikroflora torkibini,
mikroelementlorin sorfini saxlamaq ticlin elektrik
enerjisinin itkisina yol verilir.

Uzvi tullantilardan da giibralorin hazirlanma
tisulu movcuddur ki, burada geyri-iizvi qarisiglar
konarlagdiqgdan sonra iizvi tullantilara qolovi
reagenti olava olunur, masalon, 3-10 kiit.% kalsium
oksidi, bu zaman 9,5-11,0 kiitlesi pH ¢atdirirlar,
sonra 1s9 dispers aliiminium silikat daxil edib,
masalon, gilli toz soklinde 5-30 kiit.% miqdarinda
olavo edirlor [6]. Alinan garisig1 sonradan yena
olave ilo doldurmaq olar: bitki mongali qrunt, torf,
dispers bitki moigali tullant1 va s.

Bu tiisulun ¢atismayan cohatlorindon biri do
qiymatli olan yiiksok molekullu {izvi birlogsmalarin
goalovi hidrolizindo sondiiriilmoyon oheng itkisi,
mikro- vo makro- orqanizmlor, mikrofloralar va s.
torkibli moisot tullantilari, homginin yerlosdirilmo
nogl edilmosi liclin six sokildo alinmasi vo s.
gostormok olar.

Isimizin  mogsadi ucuz reagentlordon
istifado etmoklo tobii vasitalori 6ziinde oks etdiron
tullantilardan ibarot yiiksok keyfiyyatli gilibro
almaqdir.

Qoyulan mogsado giibrolorin hazirlanmasi,
moisot tullantilarr, mexaniki qarisiglardan ovval
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gruplarindan, homginin mezofil va termofil
bakteriyalardan ibarotdir [3]. Bunun {i¢lin xam
moisot tullantilarinin hazirlanmasina yol verilmir,

belo ki, onlar bakterioloji, gelmintoloji vo
neft-qazma sulart ilo 1-1,5; 5-3,5; 50-80°C
temperaturda qarigdirilir, sonra lazim olan

miqdarda pH 6,5 -7,5 barabor olan giibro alinmasi
iiclin ohong das1 va pulpa ilo neytrallagdirirlar.

Isimizin yeniliyi ondan ibarotdir ki, eyni
vaxtda iki tullantidan istifado olunur: bork moisot
tullantilar1 vo neft buruq sulart burada gqolovi
reagent kimi ohong dasindan (baliqqulagi) istifado
olunur.

Istifado olunan 45-80°C olan yeralt1 neft
buruq sulari, elektrik enerjisi itkisine yol
verilmodon mezofillorin va termofillorin mshvina
sobab olur, giibronin torkibine qidali maddslordon
olan neft buruq sularinin torkibinds bor elementi
daxil edilir.

Bork moigot tullantilarinin vo neft buruq

sularnin  giibrolordon  istifado  normasi, bor
elementin hacmi 0,1-0,2% ke¢momalidir.
Istifado  olunan  tobii  ohong  dasi

(baliqqulagi) eyni zamanda giibronin tursulugunu
azaldan, istifado iicilin yararli vo konsistenliliyini
tomin edon galavi rolunu oynayair.

Gilibralorin  hazirlanmas1 ii¢lin asagidaki
kimyovi torkibo malik olan moisat tullantilarindan
istifads edilir: Nam 0,8-1,5; P20s 0,5-0,8; K20 0,3-
0,6; tizvi birlosmoalor 35-53, nomlik 20-45, pH 6,0-
7,5; C/IN19-24:1.

Istifado olunan neft buruq sularinin torkib
hissasi (q/1): B20s 0,09-0,6; Br 1,20-1,60; CuQO 5-
1,3; Mg 0,1-0,9; sulfatlar 0,1-13; qalan hisso -
sudur.

Neytrallagdirict  kimi  yerli ~ Abseron
yarimadas1 sahillorindeki baliqqulagindan istifado
edilmigdir, torkibi (kiit.%): CaO 51-57, MgO 1,33;
CO, 38-48, Al203 2,0; Fe203 0,3; K20 1,2; N2O
0,5.

Giibralorin hazirlanmasi {igiin toklif olunan
iisul asagidakilardir:

Nimuna 1. Bork moisot tullantilarindan
qarisiglardan (das, sliso, metal materiallar,
polietilen kiitlalor va s.) tomizlonir.
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Uzvi komponentlarin (gida tullantilari, kagiz, agac
yonqart) torkibi (kiit.%): Nam 0,9; P20s 0,5; K20
0,35; tizvi birlosmalar 42, namlik 28.

Hocmi 0,5 1 reaktorda bork garisigqlardan
ayrilmis moisot tullantilar1 xirdalanir vo qarisdirilir.
40-60 dovr/dog. siirati ilo miitomadi qarisdirmagla
60°C temperaturlu, 0,6% bor torkibli neft buruq
suyu olava olunur.

Moigot tullantilarinin  neft buruq suyuna
nisboti 1:2,5-dir. Reaktordan dovri olaraq tullanti
halindan pulpa halina kegon garisigdan qida
elementlorini  miioyyon etmok ii¢glin niimuno
gotlriiliir. Qida elementlori tam olaraq pulpaya
kecdikdos proses dayandirilir. Bu zaman pH~10
borabar olur. Alinan pulpani qarisdirib quruducu
skafda 1,5 saat 100-105°C temperaturda saxlanilir.
Tullantilarin  torkibindo olab iizvi birlogsmoalorin
hidrolitik destruksiyasi bas verir, noticodo qida
tullantilarinin torkibinda olan yaglar,
asagimolekullu karbon tursularina, amin tursulu
zilallara vo peptidlora ¢evrilir. Polisaxaridlori,
selliiloza torkibli tullantilart monosaxaridlors qodar
hidrolizindon sonraki pargalanmada {izvi tursular
vo karbon dioksid omols golir. Lignin bitki
materialt olub, qgida tullantilarinin torkibindo olur
vo benzolpolikarbon tursusuna qodor hidroliz
olunur. Kiitlo formasimin pH-1 3,4-0 borabor olur.
Sonra iso alinan kiitloni dozalasdirmaq ti¢iin 30-40
dogige miiddstinds soyuduruq. Dozalagma zamani
destruksiya prosesi basa catir vo karbon dioksid
cixir. Dozalagsmanin sonunda pH-1 2,6 olan kiitloya
qarisma zamani pH 6,5 olana qodor iiyilidiilmis
baliqqulag: olavo edilir. Alman
donovarlogdirilmomis gilibronin torkibi kiit.%: Nim
1,14; P.Os 0,655; K20 0,51; B 0,152; tizvi
birlosmolor 43,2; nomlik 12,8;

Istifado olunan neft buruq suyu yeraltindan
60°C temperaturda ¢ixir vo bu da movcud olan
bakteriyalarin 85%-ni mohv edir.

Nimuns 2. Bu iisul analoji olaraq niimuns 1
kimidir. Bark maisot tullantilarinin {izvi hissasinin
torkibi kiit.%: Num 1,5; P20s 0,7; KO 0,45; tizvi
birlosmalor 37, nomlik 27. Hocmi 1L olan va siirati
80 dovr/dag. qarisdirict ilo tochiz olunmus kolbaya
80°C temperatura malik, B 0,46% torkibo malik
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neft buruq suyu vo bork moigot tullantist 1:3,5
nisbotindo yerlosdirilir vo pH toxminon 11-0
catdirilir. Alinan pulpan1 quruducu skafda 1.5-2 saat
orzindo 105°C-do  saxlanilir. pH 3.2 olan
formalagsmis kiitlo dozalasdirmaq tiiglin 30 doqigo
miiddotindo soyudulur.  Dozalagsma naticosindo
alinan kiitls pH-1 2,5 borabar olur. Sonra kiitlays
pH 7,5 olana godor iiyldiilmiis baligqulagi alavo
edilir.

Alinan  donovarlosdirilmomis  giibronin
torkibi, kit .%: Nam 1,72; P20s 0,887; K20 0,51; B
0,130; tizvi birlosmolar 38,2; nomlik 9,7.

Istifado olunan neft buruq suyu yeraltindan

80°C temperaturda ¢ixir vo bu da mévcud olan
patogen mikroflorani tamamilo mohv edir.
Niimuna 3. Bu {isul analoji olarag niimuno 1
kimidir. Bork moigat tullantilarinin tizvi hissesinin
tarkibi kiit.%: Num 1,3; P20s 0,8; KO 0,6; tlizvi
birlogsmalor 53, nomlik 27. Hocmi 1L olan vo siirati
80 dovr/daq. qarisdiricili kolbaya 70°C temperatura
malik neft burug suyu vo bork moisat tullantisi 1:3
nisbotindo yerlosdirilir vo pH toxminon 10-a
catdirilir. Aliman pulpani1 quruducu skafda 1.3 saat
orzindo 100°C-do  saxlanilir. pH 3,7 olan
formalasmis kiitlo dozalasdirmaq tigiin 40 doqiqo
miiddatindo soyudulur.  Dozalasmanin sonunda
alinan kiitlo pH-1 2,8 borabor olur vo pH-1 7,5
olana godor tiyiidiilmiis baligqulagi slavs edilir.

Almman  donovorlosdirilmomis  giibronin
tarkibi, kiit .%: Num 1,01; P2Os 0,905; K20 0,61; B
0,114; tizvi birlosmoalar 56,2; nomlik 2,65.

Istifado olunan neft buruq suyu yeraltindan
70°C temperaturda c¢ixir vo bu da mévcud olan
patogen mikrofloranin 90%-ni mohv edir.

Alman iizvi mineral giibrolorin torkibindo
homginin istifads olunan buruq suyunun torkibinds
olan mikroelementlori vardir.

Gostoarilon iisul torkibinds bor kimi vacib
element olan keyfiyyatli giibro almaga imkan verir.
Bu iisulu hoyata ke¢irmok iigiin sado qurgudan
istifado edilir. Burada isti rejimdo islomok {i¢iin
enerji itkisina yol verilmir vo maisot tullantilarinda
bakterioloji cohotdon zororli olan maddalor
zorarsizlosdirilir.
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Sok. 1. Bork maisot tullantisi, neft buruq suyu vo tobii mineral birlosmo-baligqulagidan istifado etmoklo
giibra vo bitki miihafizoedici birlogsmolor alinmasi iigiin texnoloji qurgu
1-bork maisat tullantt iigtin bunker,; 2-neft buruq suyu iigiin ¢on; 3-baliqulagi mineral tigiin ¢on,
4-dozator; 5-snek; 6-donavarlogdirici; 7-quruducu; 8-elevator; 9-alok, 10-retur; 11-azici; 12-hazir mahsul.

Texnoloji sxemin izahi: Bork moisot
tullantilar1 bunkers (1) doldurulur. 2-ci ¢ono iso
neft buruq suyu olave olunur. flk olaraq bunkerin
(1) alt gapilar1 agilir, orada olan tullantilar snekin
(5) tizorino tokdiliir, buraya eyni zamanda 2-Ci
condoki buruq suyu da verilir. Daha sonra snek (3)
tizorindo olan horraya ¢oandon (3) azilib qurudulmusg
baliqulagi olavo edilir. Snekin {izorindoki biitlin
materiallar dozator 4) vasitosilo
denovarlasdiriciys (6), daha sonra quruducu aparata

(7) gondorilir. Hazir mohsul elevatora (8), sonra
oloya (9) daxil olur. ©laok 3 hissodaon ibarotdir: 0,5 —
1,0 mm Ool¢iilii hisso returun (10) komoyi ilo
yenidon donavarlogdiriciys, 1,0 — 5,0 mm olciilii
hisso hazir mohsul kimi (12) istifadoyo, 5,0 mm
Ol¢iilii daha boyiik hisso iso oziciya (11) verilir.
Boyiik hissolor ozicido yenidon ozilorok proseso
qaytarilir.
Proseso daxil olan materiallar vo alinan mohsullarin
miqdari1 cadval 1-do verilmisdir

Cadval 1

Prosess daxil olan materiallar vo alinan mahsullarin miqdan

Prosesa daxil olan materiallar, gqram Alinan mohsullarin
Ne Bork moisot Neft burug Ohoang, Bork hisso, | Maye hisso, | Parcalanma
tullantilar sulart CaCOs3 kq kq omsali, %
1 100 40 60 130 70 81,2
2 100 45 55 115 85 83,8
3 100 50 50 100 100 86,1
4 100 55 55 95 115 87,8
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PA3PABOTKA TEXHOJIOI'HH HCIIOJIB30BAHHA OBE3BPEKEHHBIX TBEP/IbIX BbITO-
BbIX OTX0/10B C IOBABJIEHUHEM HE®TEHHbBIX BYPOBbIX BO/
P. X. Jicamanosa

[ToBTOpHas mepepaboTKa TBEPABIX OBITOBBIX OTXOJIOB OJHA U3 aKTyaJbHBIX MMPo0sieM Hammx aHer. Oc-
HOBHAsl II€TIb HAIICH HCCIICAOBATEILCKOW Pa0OThI MOIYYUTh YHOOpPEHHE BBICOKOTO KAuecTBa, HMCIIOJIB3YS
MPOAYKTH 0TX010B. Kak MPOIYKTHI OTXOJI0B MBI HCIOJIB30BAIU TBEP/bIe OBITOBBIE OTXObI, HEPTIHYIO OYy-
POBYIO BOJY, BRIXOASIILYIO M3 MIacTd 3emmu pu Temneparype 50-70°C u paxymeunuk. Tak kak HeTIHHEIE
OypoBBI€ BOJABI BBIXOJAT U3 IUIACTA 3€MJIM C BHICOKOW TEMIEpaTypoil, OHM YHHUYTOXKAIOT BPEIHBIE MUKPOOP-
TaHU3MBI, COJIepIKalIrecs B 0Txonax. Kpome 3Toro, UCIonb3yemMbplii HAMH PaKylIeYHUK OYEHb IUPOKO pac-
npocTpaHeH Ha Oeperax AGIIEPOHCKOTO MOIYyOCTPOBA.

[TonmyyeHHOEe HaMH B pe3yJibTaTe MPOBEACHHOW HCCIIEIOBATEIbCKON paboOThl YI0OpEHHE, CoIeprKaniee
MHUKPORJIEMEHT OOp, OYEHb BaXHO JJIsi pacTeHui. [1o3TOMy B CEbCKOM X03aliCTBE OYEH BBICOKAs MOTPEO-
HOCTb K TaKHM YA0OpeHUsIM. B TO ke Bpemsi TeXHOJIOTHsI TIOTy4YeHUs] yIOOPSHUSI U YCTaHOBKA OYEH MPOCTHI
U TIOJIy4€HHOE YI00peHe NMEeT HU3KYIO C€0ECTOMMOCTb.

Takum 00pa3om, B pe3yibTaTe Mbl JOCTUTIM TOJIYYCHHS YAOOpEHHs, OOraToro MUTATEIbHBIMU Je-
MEHTaMH C UCIIOJIH30BAHNEM JICIIEBOTO CHIPBS, TO €CTh OTXOOB.

KiioueBble ¢jioBa: 7gepovie Obimosbie 0mxoobl, HeghmenHoe OYposas 68004, PAKyUeyHUK, Yy0obpeHue

DEVELOPMENT OF THE APPLICATION TECHNOLOGY OF NEUTRALIZATION OF SOLID
HOUSEHOLD WASTES BY ADDING OIL FIELD WATERS
R.H. Jamalova

Secondary processing of solid household waste one of the urgent problems of our life. The main goal of
the research is to get high quality fertilizer using waste products. As waste products we have used solid
household waste, oil fields water extracted from the layer at 50-70° temperature and cockleshell. As the oil
field waters are extracted at high temperature they annihilate harmfull microorganisms in the content of
wastes. Besides, used cockleshell is widely spread in the shores of Apsheron peninsula.

Boron containing fertilizer obtained as a result of research is very useful for plants. That's why there is
a big demand for such fertilizers in the agriculture. At the same time the technology and equipment for ob-
taining fertilizer is simple and cost price of the obtained fertilizer is low.

Thus, we succeeded in obtaining waste based qualitative fertilizer enriched with food elements.

Key words: solid household waste, oil fields waters, cockshell, fertilizer
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TOBRIZIN TARIXi BINALARINDA DAVAMLI MEMARLQ PRINSIPLORI (TODQiQ UCUN
SECILMIS GOY MOSCiD)
Ahmadi B. K
Azarbaycan Memarliq vo Insaat Universiteti
E-mail: En_ahmadi babak @yahoo.com
Acar sozlar: Davamli memarliqg, ekologiya, iqlim,
Goy Moscid, Tabriz.

Giris: Iqlim doyiskonliyi ilo bagli bas veron
bohranlar, otraf miihitin ¢irklonmasi vo tobii enerji
monbalarinin - mohv  edilmasi  diinyanin  global
problemlarindan sayilir [1]. Diqqgot yetirsok gorarik
Ki, ononavi memarligimiz nisbi davamli memarliq
sayilir. Masalon, modoniyyat, orijinalliq, iglim,
yerli tikinti materiallar1 vo bunlarin qarsiligh
olagesi zaman kegdikco binalara tosir edir [2]. iran
soharlarinin  anonavi toxunusuna noazor saldigda
soyuq bolgalorin memarligi xiisusi diqqgat ¢okKir.
Iranin soyuq iglimo malik regionlarinda yerloson
sohorlordoki  binalar  koskin iglim  soraitinin
movcudluguna baxmayaraq sakinlorin rahatligini
tomin edon vo insanin hal-hazirki vo golocok
ehtiyaclarina cavab veran bir miihit
formalasdirmisdir [3]. Insan vo tobiot arasinda
harmoniya miihitdo miisbat enerjinin yaranmasina
sobob olur. ©Oksino, harmoniyanin olmamast vo
sohv isullarin totbiqi miisbat enerjinin itmasino
sobob olur. Binanin qurulusu iqlim noqteyi-
nozorindon buradaki insanlarin komfort soraitini
tomin eda bilon mexaniki bir obyekto banzomoalidir
[4].

Moévzunun aktualhgi: Yiiksok keyfiyyot
standartlari, tohliikkasizlik vo istirahat insan
saglamligini tomin edir vo davamli memarligin an
mithim mogsadidir. Bu baximdan, memarligin
keyfiyyatinin yiiksaldilmasindo ke¢mis memarliq
tocriibalorinin nozars alinmasi vo istifadosi davamli
memarliga nail olmaq igiin yol gdstoracokdir.
Tobriz sohorindoki Goy Mascid iizorinds aparilan
todqiqatlar gostarir ki, Tobrizin soyuq iglimi nazara
alinaraq moscidin tikintisinds istifado olunan bazi
tisullar, o climlodon qiibbali eyvan va yiiksok istilik
tutumu olan yerli materiallarin totbigi soyuq hava
iglimina qars1 insanlarin rahatligini tomin etmok
ticlin istifado edilmisdir.

Tadqiqatin maqgsadi:
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1. Goy Moscidin meyarlara uygunlugu vo
davaml memarliq meyarlarinin
mioyyanlosdirilmasi.

2 Tabrizin onanovi memarliginda istifado
edilon iglim hollorini 6yranmok va tobii enerji
monbalorindon istifado etmoklo otraf miihitin
cirklonmasinin  garsisim1  almaq moqsadilo  bu

hollorin  yeni  binalarin  layihalondirilmosinda
totbigi.
Tadgigat metodu: Bu  arasdirmalarin

aparilmasinda tosviri-analitik metoddan istifads
edilmigdir. Burada ilk névbads, davamli memarliq
anlayislari vo niimunolori, sonra isa Tabriz
sohoarinin ononavi mascidlorinin memarliq tahlili
aciqlanmigdir. Sonda davamlh memarliq
nimunalori  Tabriz sohorinin  Goy Moascidinin
tikintisinds todqiq edilmisdir.

Arasdirma hipotezlari:

1. Iglim mosalolori Tobrizdoki Goy Mascidin
dizaynina va tikintisina boyiik tosir gostormisdir;

2. Tobrizdoki Goy Mascidin dizayninda vo
tikintisindo davamli memarliq sahasinds bir ¢ox
yeni konsepsiyalara riayat edilmisdir;

3. Tabrizdoki Goy Moascidin dizayni regionun
iglim amillorini nazors almaqgla yanast hom do
davamli inkisafin ugurlu niimunasidir.

Davamhi memarhq: Memar ii¢iin davamliliq
miirokkob bir anlayigdir. Davamli anlayiginin
boyiik bir hissasi - enerjinin davamliligi vo
texnologiyalarin istifadosi, masalon hayat dovriiniin
balansinin qorunmasi {igiin sarmayoanin dayari vo
uzunmiiddatli aktiv doyor arasindaki forq global
istilosmays isaro edir. Davamli dizayn hom do
saglam mokanlarin yaranmasini tomin edir, davaml
igtisadiyyat isa sosial ehtiyaclarin &danilmasini
tomin edir [4].

Davamliliq baximindan elo bir dizayn totbiq

edilir ki, miivafiq kommunikasiya dovriindo
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yuxarida gostarilon hor {i¢ masalo yerino yetirilsin
Vo naticada galocokds do tobii ehtiyatlardan istifads
edilo bililsin.

Davamhi memarhq iisullari: Davamh
inkisafa nail olmaq iiclin asagidaki strategiya vo
prinsiplors riayat edilmalidir:

1. Borpa olunan enerji monbalarinin tatbiqi vo
davamlilig1 (giinas va kiilok).

2. Tobii ehtiyatlarin istifadasini
optimallasdirmaq vo minimuma endirmok.

3. Tullanti vo otraf miihit ¢irklonmalarini
minimuma endirmak.

4. Insan vo comiyyatin osas ehtiyaclarim
tomin etmok vo goalacok nasillor iiglin saglam bir
miihit yaratmagq [5].

Tabrizin iglimi: Tebriz Sorqi Azorbaycan
vilayatinin markazidir. 46 doraco 25 dogige sorq
uzunlugunda va 38 doroco 2 dogigo simal eninda
Qrinvi¢ meridianinda yerlasir. Daniz saviyyasindan
1,340 metr yiiksoklikdadir [6]. 1951-2005-ci illords
Tobrizin orta ayliq temperaturu vo ayliq yagmnti
miqdar1 cadval 1-do verilmisdir.

Codval 1.
Tabriz meteoroloji stansiyasinin orta ayliq temperatur vo yaginti gostaricilori
Ay va parametr Yanv. | Fevr.| Mart| Apr. | May | Iyu | Iyul| Avg. | Sent. | Okt| Noy. | Dek.
Orta temperatur, 1/7 0/3 |2/4 |11/4 |16/6 |51/ |56 |52/8 |51/3 |14/ |7 1/1
OC 5 4
Orta ayhq 55/3 | 54/5 | 40/6 | 25/7 | 45/6 |16/ |2/8 |3/5 |7/6 |51/ |57/5 |53/
yaginti, m® 5 5 5
Tabriz soharindaki ananavi mascidlar: Korpic konstruksiyali vo daha qalin olmalar
Tobriz  moascidlorinin =~ memarliginda  mascid olveriglidirr  Bu  moscidlordoki  gobistanlarin

hoyatlorinin  buradaki iglimo hor hansi tasiri
miisahido edilmir. Iranmn basqa soharlorindo
yerloson moscidlorin planinda hayatin iglims heg
bir tosiri olmadigindan md&vcudlugu nozords
tutulmur vo moscidlor digar bina vo abidalora
bitisik tikilir. GOy Moscid, Seyyid Hamzeh
moscidinin  hayatinin isa iglima shomiyyatli
doracada tosirinin olacagi avvalcadan
diigiintilditytindon bu mascidlorin - memarliginda
hoyatlorin layihalondirilmasi nozords tutulmusdur.
Moascidlorin plan1 osason 6z otraf toxumasi ilo
birlogir vo bitisik binaya bagli olur ki, bu da

acilislariin 6l¢isi kicik vo mohduddur. Tabrizdoki
ononavi mascidlorin memarliginda yiiksok istilik
tutumuna malik tikinti materiallarindan - karpic, gil
Vo dasdan istifado olunur. Bu materiallar ucuz va
sorfali olmagqla yanasi, hom do binanin igorisindaki
temperaturu qoruyur vo gecalor soyuq olmur. Bu
bolgada boyiikk mascidlorin  oksariyyatinin  dami
korpicdon horiilmokla qilibba vo ya tag soklindadir
Vo istilik tutumunu artiraraq enerji sorfini azaldir.
Bu orazilords yerlogan mascidlor hiindiir olmur va
binanin xarici miihitlo slagasinin az olmasi istiliyin
icorido saxlanmasini tomin edir [7]. Soyuq miihitin

moscidlorin igarisindaki istilik itkilori baximindan ononavi iqlim memarligr prinsiplori asagidaki
mithiimdiir. Tobrizdoki soyuq iqlim soraiti ilo cadvalda geyd olunur.
olagodar buradaki moscidlorin tamamilo qapall,
Codval 2.
Yerli vo ananavi memarliqda soyuq iqlim prinsiplari
Iqlim tipi Materiallarin Planin | Bina Sath va Tabii  Toxunus | Xarici
novii novii pancaranin |ventilyasiya rang
sayl
soyuq va daglhiq | yiiksak istilik sixilmis | yerd | az az yigcam | gara
gabiliyyati 9
Goy Moscid: GOy Moascidin  dini  abidosi tamamlanmigdir. GOy Moascidin memarligi mokan

Cahansah Ibn Qara Yusuf torofindon istifadoyo
verilmis Qaraqusunlu dovriiniin  an  qiymatli
asarlarindan biridir. Mascidin binas1 1466-c1 ilda
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baximindan qap1 Ustli, minaro, qiibba Vo
sobistandan ibarotdir. 17 metr asirim vo 20 metr
yuksoklikdo olan mascidin karpic qiibbasi islam
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memarligiin 1466-c1 ilo aid on bdyiik asarlarindan
biridir vo karpicdon tikilmis Goy Mascid Elxanilor
dovriiniin memarliq tislubundan ilham almisdir. Bu
moscidin gorkomli vo niifuzlu olmasi mohtosom
memarlig1 ilo yanasi, ham do nafis sonat asari olan
korpic vo plitolorin mozaik kombinasiyasi ilo
baglidir. Bunlar birlikds daxili va xarici qurulusun
biitlin ~ saviyyalorinds  mohtosom  bir  bozok

olmusdur. Mavi va @Oy ronglorin plitalords
fantastik gozoalliyina gora bu mascido Firoozeh
Islam  adi  verilmisdir. =~ Rongarong  ¢ini
birlosmolarinin xiisusi uygunlugu ilo bozadilmis bu
mascidin  tay1 c¢ox az tapilar. Tobriz GOy
Moscidinin tavami  quzili  bazoklorlo islonib vo
binaya go6zollik, mohtosomlik vo fantastik goriiniis
boxs edir (Sakil 1) [8].

Sakil 1. Goy Mascid

goruya bilsin, yayda iso oksins, sorin olsun [9].
Umumiyyatlo, Tobriz soharindoki binalar 20° gorb,
45° sorq torofds, simal-conub oxunda yerlosirlor
[10]. Todgig olunan mascid do taxminon 20° gorb
vo 45° sorqdo,
edilmisdir [11].

Binanin movqgeyi vo mokan qurulusu:
Soyuq bolgolords memarligin aragdirilmast gostarir
ki, bu orazilordo ananavi binalarin tikintisinda
soyuq hava soraiti ilo baglh lazimi todbirlor
goriilmiisdiir. Iqlim soraitine uygun olmasi iiciin
bina elo planlagdirilmalidir ki, qisda giinos
enerjisindon maksimum yararlanaraq bu |st|I|y|

simal-conub istigamatinds insa

Sokil 2. Goy Mssc1d1n movqeyl

Xarici sathin hacma gora nisbati azdir:
Soyuq hava zonalarimin memarliginda binanin
daxili vo xaricindoki istilik miibadilesi t¢ilin
diizbucaqli kub formasindan istifadoe olunur. Ciinki
bu formalarda binanin xarici sathinin daxili
hocminoa nisbati asagidir (Soki 3) [12].

Kompakt plan va markazi hayat iglims
uygundur: Iranin ononavi memarhigina nozor
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saldigda aydin olur ki, 6lko memarliginin biitiin
nimunoalorinds giines vo kiilok va s. kimi iglim
faktorlarina osaslanan dizayn nozoro alinmisdir.
Goy Moascid do basqa sobistanli mascidlor Kimi
dord balkonlu vo morkazi hayat
formasindadir. Iranin morkozi rayonlarinda soyuq
iglim naticasindo hoyat boyiik bir qiibbaya
cevrilmisdir. Bu o demok deyil ki, Gy Mascidin



EKOENERGETIKA 4/2018

memart bu moéhtosom moscidin - qurulusunda
bundan ovvol tosdiq edilmis vo Qobul edilmis
movcud niimunslorin formalarini toqlid etmisdir.

Balka do Toabriz saharinin iglimi nozars alinaraq bu
struktur totbiq edilmisdir.

G BT

Sokil 3. Gy Moscid diizbucagh kub soklindadir

Yiiksok istilik tutumuna malik qalin
divarlar: iranin ononovi memarliginda soyuq
bolgolordo nisboton qalin  divarlardan istifado
edilmisdir ki, giin arzinds giinasin istiliyi divarlarda
y1gilsin vo geca boyunca tadricon azad edilsin [13].
Goy Mascidin divarlarinin qalinligi 90 santimetrdir.

Soyuq iglim soraitinin asas prinsiplarindan
biri istilik tutumu yiiksok tikinti materiallarinin

istifadoasidir. Todgiq edilon moscidds istifade
olunan materiallarin oksoriyyati das, korpic vo
agacdir. Bozok materiali kimi Tobriz goharinin
iglimina uygun olaraq secilmis xiisusi yapisdirict
material, ohong dasi vo samanla gildon istifads
edilmisgdir (sokil 4).

Saokil 4: Goy Mascidin daxili

Soarg Vvo Qorb fasadlarinda  Kicik
oyuglar: Bu saholordo daxili vo xarici miihit
arasindaki istilik miibadilesinin qarsisin1 almaq
tciin kicik vo mohdud sayda oyuglar istifads
olunur. Boyiik pancaralor goyuldugda iss kolgo
salan c¢ixintilarin istifadasi tolob olunur. Conub
torofdo daha boyiik vo uzun pancaralor totbiq
olunur ki, giinas isigindan va istiliyindon daha ¢ox

istifado  edilsin.  Soyuq  kiiloklorin  asdiyi
istigamatlorde  isa  pancarslorin  qoyulmasini
mohdudlagdirmaq ~ moslohot  goriiliir.  Istilik

miibadilosini minimuma endirmak {giin ikigat
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stisolorin totbiq edilir. Bununla yanasi binanin
daxili istiliyinin ¢6lo ¢ixmamasi tiglin daxili hava
Vo tobii ventilyasiyanin miqdart minimuma
endirilmalidir. Nozoro alsaq ki, Toabrizin arzu
olunmayan soyuq kiiloklori simal sorgdon conub
gorb istigamatindo asir, soyuq havanin tasirini
minimuma endirmok moagsadilo Tabrizin onanavi
memarliginda sorq va gorb istigamatlorinds boyiik
pancaralordan istifade edilmomisdir. Arasdirilan
moascidin sarg va gorb istigamatlorinds har torafds
bes poncaro vardir. Sarq Va garb pancaralarinin
qarsisinda Korpicdon islonilmis bacali divarlar
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tikilib. Bu bacali divarlar sorg istigamotindan soyuq li¢ pancara da var va magbaranin pancaralari istisna
kiiloyin tasirini, gorb istigamotindon iso binaya olmagla, digar iki pancara bloklanmisdir.
diison giin is1gim1 azaldir. Binanin conub tarafinda

Natica

Qeyri-onanoavi istifado edilon bitki vo heyvan qaliglarindan alinan yanacaglar vo otraf miihitin
cirklonmasi ciddi va tohliikali bir mévzu halina galdiyindon, insanlar otraf miihitlo davamliligi yaratmagq tigtin
miixtolif ¢ixis yollar1 axtarirlar. Otraf mithitin davamliliginin (davamli inkisafin osas infrastrukturlarindan
biri kimi) tomin edilmasi insanlarin ehtiyaclarmm &donilmosi iigiin effektiv vasito olacaq. Iranm yerli
memarlig1 xiisusi todbirlordon istifado etmoklo vo estetik gorliniis faktorlarini nozors alaraq mixtalif iglim
sortlorinds forgli ehtiyaclart 6domoakls bir ¢ox iglim problemlarinin aradan qaldirilmasini tomin edir. Bu
aragdirma ilo GOy Mascidin memarliq xiisusiyyatlorini ifads etmoys ¢alisdim.
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CTOUMKHUE APXUTEKTYPHBIE NPUHOUIIBI B UCTOPUYECKUX 3JJAHUAX
TEBPU3A(BBIBPAHHASI MEUETDb HEBA JIJIS1 UCCJIIEJOBAHMUS)
Axmaau b. K
A3epOaiiIxkaHCKN YHUBEPCUTET APXUTEKTYPbI U CTPOUTEIbCTBA
AHHOTaNUA: DTOT MPOEKT OCHOBAH HA KOHIIEMIHUHM YCTOMYMBOIO PA3BUTHUS M €r0 BaKHOCTHU BO BCEM
MHUpE U UHTEPIPETHPYET €ro NmpuMeHeHue B apxuTektype TebOpuza. Ucxons u3 storo, mzyueHa [omybas
MeueTh ropoja TeOpu3 U OCHOBHOE BHHMAHHE YyJETSETCS BHEIPEHHUIO OOMIUX KPUTEPUEB W KOHIEHIIUN B
YCTOMYMBOW apXUTEKTYpE, BKIIOYASl MCIIOJb30BAaHUE MECTHBIX MATEPUAJIOB B MECTHBIX 3JaHUSAX, MECTHOE
MPUMEHEHNUE, UCTONIEHWE HMCTOYHUKOB HSHEPrUH, BO3BPAIICHUE MAaTEpPUAlIOB B 3JaHUA U YBaXEHUE K
npupoae. C 3Toi Touku 3peHus ['onydas MedeTh MOMYyUUT BBITOJY OT HEKOTOPBIX CBOMX MPOIYKTOB, TAKUX
Kak MOJIEJIM MECTHOM apXHUTEKTYpPhl, KIMMATUYECKUW AU3AiH, CTPOUTEIbHBIE TEXHOJIOTUH, MaTEpHUalbl,
OXJIKJEHUE, KOJTUYECTBO CBeTa U T. [I. U 3TH pe3ynbTaThl ObUIM MONYYEHBI, uTO ['0omy0as ME4eTh CMOXKET

88



EKOENERGETIKA 4/2018

YIOBJICTBOPUTH KJIMMAT M YAOBJIETBOPUTH MOTPEOHOCTH PErHMOHA, UCHOJb3ysS YCTOHYMBBIE apXUTEKTYpPHBIE
METOABI ISl JOCTHKEHUST (POPMBI U 2JIACTUYHOCTH 3/1aHUS.
KutoueBble cji0Ba: YcToHYNBasi apXUTEKTYypa, 3KoJiorusi, kaumar, He6o Meuers, TeOpus.

PERSISTENT ARCHITECTURAL PRINCIPLES IN TABRIZ'S HISTORIC BUILDINGS
(SELECTED BLUE MOSQUE FOR STUDY)
Ahmadi B. K
Azerbaijan Architecture and Construction University

Abstract: This project is based on the concept of sustainable development and its relevance to the world
and explains the extent to which it is applied in trench architecture. Accordingly, the Blue Mosque of the city
of Tabriz has been studied and introduced the general criteria and concepts in sustainable architecture,
including the use of local materials in local buildings, local application, exhaustion of energy sources,
attention to the return of materials to buildings, and respect for nature. From this point of view, the Blue
Mosque will benefit from some of its products, such as native architecture models, Climate design, building
techniques, materials, cooling, light amount, etc. and these results were obtained that the Blue Mosque would
be able to suit the climate and meet the needs of the region by using sustainable architectural methods in
achieving the shape and elasticity of a building.

Key words: Sustainable architecture, ecology, climate, Blue Mosque, Tabriz.
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AZIORBAYCANDA BORPA OLUNAN ENERJi POTENSIALI VO ABOEM-DON iSTiFADO UZRO

DOVLOT STRATEGIYASI

C.S. Karimova
Azarbaycan Memarlyq va Ingaat Universiteti

karimova.chinara@gmail.com
Magalada Azarbaycanda olan barpa oluna bilon: giinas, kiilok,hidro,geotermal, biokiitla enerji potensiall,
Azorbaycan Respublikasinmin alternativ va barpa olunan enerji manbalarindon somorali istifada olunmasi
sahasinda doviat siyasati, idaraetma sisteminin tokmillogdirilmasi maqsadi ilo hayata kegirilon Doviat

Strategiyasi barado atrafli malumat verilmisdir.

Acar sozlar: enerji, barpa olunan, strategiya, potensial.

Qloballagsan diinyada bir ¢ox dovletlor 6z
siyasatlorini daha ¢ox davamli inkisafi tomin etmoak
istigamatindo qururlar. Kegon osrin sonlarinda
miistaqilliyini barpa etmis Azorbaycan neft vo gaz
0lkasi olmasina, hamginin diinya enerji bazarina 6z
tobii resurslarin1 satmagqla iqtisadiyyatini inkisaf
etdirmasine baxmayaraq uzunmiiddatli davamli
inkisaf {i¢tin 6lkamiz alternativ enerji manbalarinin
inkisafina da digqot yetirmokdadir.[6]

Olkomizin zongin karbohidrogen ehtiyatlarina
malikdir vo bu ehtiyatlarin, xiisusilo, tobii gaz
yataqlarinin bundan sonra da uzun miiddat arzinds
daxili tolobatimizi 6domays, homg¢inin ixracatina
imkan vermasina baxmayaraq, olkemiz Kkifayat
gadar boyiik barpa olunan enerji manbalarinin po-
tensiali da malik olmast bu enerji moanbalorindon
istifadoni qagilmaz edir. Azorbaycan Respu-

blikasinin bu tiikono bilon enerji ehtiyatlarinin
galacak nasillora saxlanmasi tigiin, eloco do global
iglim doyisikliklorinin tosirinin  yumsaldilmasi,
ekoloji tarazligin qorunmasi vo Olkads dayanigh
enerji tominatinin hoayata kegirilmosi, Azarbaycan-
da alternativ vo barpa olunan enerji monbalarindan
istifadoni  prioritet istigamot kimi miioyyan
etmisdir. Olkonin tobii enerji potensialindan isti-
fado borpa olunan enerji manbalarine kegid, yana-
caq ehtiyatlarinin qorunub saxlanmasina, 6lkonin
enerji dasiyicilarinin ixrac potensialinin artmasi ilo
yanasi, eloco do, bu resurslarin kimya, neft-kimya
vo digor sonaye saholorindo totbiq olunmasina
tokan verir.

Azorbaycan Respublikasinda borpa olunan
enerji manbalarindon (su, kiilok va giinas enerjisi)
istifads potensiali shamiyyatli doracads boyiikdiir.

Azarbaycan Respublikasinda ABOEM-in potensiali, MVt
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Giinas enerjisi: Azarbaycanda giinas siialanmasinin davamiyyati ildo 2000-3000 saata godor miisahida

olunur.
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Beynolxalq Enerji Agentliyinin 2011-ci ildo darc
etdirdiyi hesabatinda Azorbaycan iizrs iifiigi saths
diison gilinos radiasiyasi  gostaricisinin - 1566
kVtesaat/m2 oldugu qeyd edilmisdir. IRENA-nin

tosnifatina  goéro bu, “alverigli” vo “yiiksok
doracadoslverisli”  enerji  potensiali  siniflaring
aiddir.

Kiilok enerjisi: Kiilok Xozor sahili boyu ensiz
zolagdan, Boyik vo Kicik Qafqaz daglan
arasindaki hava dohlizindon Azorbaycan orazisino
daxil oldugundan bu orazilordo kiiloyin tez-tez

Barpa olunan

enerji kadastri sistemi

Hidro enerjisi: Azorbaycan Respublikasindaki
caylarin tam hidroenerji potensialinin 40 mlrd.
kVtesaat, texniki cohotdon olverisli potensialin iso
16 mlrd. kVtesaat oldugu miioyyon edilmis, bunun

da 5 mlrd kVtesaat-1 kigik su elektrik
stansiyalarinin ~ payma  diisiir. ~ Azorbaycan
Respublikasinin Qanunvericiliyinds KSES-1

dedikds biz giicii 50 KVt-dan 10 000 KVt-a gqodor
olan, sabit su aximinda yerlosdirilon vo istifado
edilon suyun dorhal yenidon 06z macrasina
qaytarilmasini tomin edon SES-lori nozaords tuturugq.
Borpa olunan enerji monbolorindon sorfslilorindon
biri do kicik hidroenergetikadir, ¢iinki bu iisulla
alinan elektrik enerjisi hom ucuz, praktiki olaraq
hava soraitindon asli olmadan dayanigh elektrik
enerjisini vo tikintiys qoyulan vesaitin 3,5-5 il
miiddstinds geri qaytarilmasini tomin edir.[5]
Geotermal enerji: Yerin dibinds olan enerjinin
geotermal stansiyalarinin  vasitosi ilo istifado
edilmosi ilo elektrik vo basqa cesid enerjilorin
alimmasidir. Vulkanlarin piiskiirdiiyii yerlordo dovr
edon suyun horaroti qaynama temperaturundan
yiiksok olur vo yerin {izlino geyzerlor soklindo ¢ixir.
Yeralt1 isti sulara iso xiisusi qurgularin yerin dibino

Kulak atlas:
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giiclonmosi miisahido olunur. Xozor donizina dogru
ensiz zolaqla uzanan Abseron yarimadasinda vo
Abseron doniz  akvatoriyasinda bu  effekt
maksimuma c¢atir. Dovlot Agentliyi torofindon
apartlmis arasdirmalara goro burada il orzindo
kiiloyin orta siliroti yer sothindon 80 metr
hiindiirlikde 7.0- 8.5 m/s toskil edir ki, bu da
Beynolxalqg Borpa Olunan Enerji Agentliyinin
(IRENA) tosnifatina gdro “yiiksok doracoda
olverisli” enerji potensiali sinifino aid edilir.

salinmast ilo ¢atmaq olar. Bu tipli qurgular
diinyanin bir ¢ox Olkolorindo islomokdadir. Bu
sobobdon Azorbaycanda geotermal enerji ndviiniin
do istehsali faydali ola bilor. Miixtalif orazilor iizro
termal sularin temperaturu 20-97 C arasinda
doyisir. Olko {izro on perspektivli orazilor Kiir
cokokliyi, Qusar dagotoyi zonast vo Abseron
yarimadast hesab edilir. Bu orazilordo miivafiq
olaraq 480, 70, 65 MVt giiclinds potensial qoyulus
imkanlar1 vardir. Umumilikdo 6lke iizro termal
sularin potensiali 245.6 min m3/giin vo ya 800 MVt
hacminds qiymotlondirilir. Gostorilon orazilords
olan termal sular istifadoys colb etmoklo moisotdo
vo digar saholords istilik enerjising olan ehtiyacin
bir hissasini 6domak miimkiindiir (4)

Azorbaycan Respublikasinda Abseron
yarimadasi, Kiir ¢cokokliyinin genis arazilori, Boyiik
Qafqaz vo Kigik Qafqaz, Talis daglari, Xozorsahili-
Quba zonalalr1 prognozlasdirilmis ehtiyatt 245,6
min m2/sutka togkil edon geotermal sularla ¢ox
zongindir. Geotermal su ehtiyatlar1 Ki¢ik Qafgazin
Tort vo Arpacay hovzalorinda (tenperatur 62-80° C,
sutkaliq debit 800-900 min m?®/sutka) Naxg¢ivan
MR-in Daridag rayonunda (tenperatur 41-52°C,
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sutkaliq debit 1080-2850 m/sutka): Conub
bolgosinin Lonkoran, Masalli, Astara rayonlarinda
(tenperatur 35-50° C) sunkaliq debit 2260-23625
m/sunka), Boyik Qafgazin, Qaxin, Abseron
Qabolo, Quba, Xa¢cmaz rayonlarinda (temperatur
50-95° C, 100-135°C sutkaliq debit 400-500 min
m/sutka hotta 2470 n/sutka ) vo Kiir ¢okokliyi
vilayatindo (tenperatur 45-120°C, sutkaliq debit
1000-2000  min3/sunka) daha  zongindir.[2]
Biokiitlo vo tullantilar: Azorbaycanda toqribon 2.7
mln bas iri buynuzlu, 10 milyon bas xirda buynuzlu
mal-gara vo 25.5 mln bas qus vardir ki, onlarin illik
com atqilar1 togriban 25 miln tona borabordir. Iri
sohorlorin bark maisat tullantilarinin hocmi ilds 2.4
mln ton toskil edir. Bundan slavo Azaorbaycanda il
orzindo kifayot godor agac qirintilari, agac emali
tullantilari, kond tesarriifat1 qaliglar1 vo tullantilari,
heyvan atqilar1 amolo golir. Biitlin bunlar da borpa
olunan bioenerji resurslari kimi boyiik potensiala
malikdir.

“Alternativ.  vo  Borpa olunan  Enerji
monbolorindon istifads 2015-2020” tizro Dovlot
Strategiyas1 layihosi ABEMDA torofindon hazir-
lanmis vo aidiyyati qurumlarla razilasdirildigdan
sonra  Prezident = Administrasiyasina  toqdim
edilmigdir. Sonad hazirda tesdiq olunmamisdir.
Layiho {izro straetji ekoloji qiymotlondirmenin
aparilmasi vo naticolori tizro ABEMDA torofindon
qobul edilocok boyannamonin NK-ns togdim olun-
mast planlagdirilmisdir.  “Alternativ. vo Borpa
olunan Enerji monbolorindon istifade 2015-2020”
iizro Dovloat Strategiyasinin asas mogsodi ABOEM-
in genis totbiqi hesabina elektrik va istilik enerjisi
istehsal1, enerjidon somarali istifads, enerji tochi-
zatinin effektivliyinin artirtlmasi vo istehlak¢ilarin
dayaniqgli enerji tominatina nail olmaqdir. ABOEM-
don istifado sayesindo generasiya giiclorinin
paylanilmig strukturunun inkisafi, enerji
manbalarinin diversifikasiyasi, istilik effekti yara-
dan gaz tullantilarinin azaldilmasi, ABOEM-in
igtisadiyyatin biitiin sahalorine totbiqi vo enerji
istehlak1 balansinda yeni yaradilacaq generasiya
giiclori hesabina ABOEM-in istehlak paymin 2020-
ci ili shato etmokls, 20 faizo ¢atdirilmasi ilo bagh
zoruri tadbirlor hoyata kecirilocokdir. Bu monada
“Strategiya” hodoflari Avropa Ittifaqinin “Enerjinin
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somoraliliyi” tizro 2012/27/EU noémrali direktivino
uygunlasdirilmisdir. Dovlot Strategiyasmin real-
lagdirilmas1 mogsadi vo hadoflori asagidakilardan
ibaratdir:

e ABOEM-in toyini, onun potensialinin
respublika lizro hesablanmasi vo enerji resurslari
tizra dovlat kadastrinin yaradilmast,

e saho 1lizro normativ hiiquqi bazanin
yaradilmasi, o ciimlodon faaliyyati tonzimloyon
ganunvericilik aktlarinin hazirlanmasi;

® saho iizro tominath tarif siyasstinin, stimul-
lagdirici tadbirlorin vo dovlot innovasiya siyasatinin
formalasdirilmast;

e ABOEM hesabina yeni generasiya giiclorin-

in yaradilmast vo onlardan somorali istifado
edilmosinin togkili;
e saho {izro morkozlogdirilmis idaroetmo

strukturlarinin togkili vo digor icra hakimiyysti vo
Oziintiidaroetma orqanlart ilo qarsiligh foaliyyetin

yaradilmasi;
e saho iizro ixtisaslagdirilmig kadr potensi-
alinin yaradilmasi moqsadi ilo tohsil

miiossisalorindo vo elmi todqigat markozlorindo
todris prosesinin togkil olunmasi.

e Bu todbirlorin yering yetirilmasi respublika-
da ABOEM-dan istifadonin genislonmasi vo dii-
nyanin inkisaf etmis Olkolori arasinda layigli yer
tutmasi ilo yanasi, yeni is yerlorinin yaradilmasi vo
ohalinin sosial hoyat soraitinin yaxsilagdirilmasi,
tobii ehtiyatlardan daha somoroli istifado etmok
liciin zomin yaradacaqdir.

Qeyd etmok lazimdir ki, “Strategiya”
layihosindo planlagdirilan hadoflorin icrast detalli
verilmadiyi lig¢lin sonod daha ¢ox “siyasi orienta-
siyal1” strateji sonad olaraq qobul edilmis (mos:
yerlosma movqgeyi, toklif olunan mohsuldarligi) vo
analizlor bu baximdan yerino yetirilmisdir.

Strateji plana osason osas hodoflor olaraq,
2020-ci ilodok Olko orazisi iizro 2065 MVt giinos,
512,5 MVt kiilok, 515 MVt biokiitls, 60 MVt Kigcik
Su Elektrik Stansiyalarimin vo geotermal istilik
stansiyalarimin ~ qurulmasit  nozordo  tutulur.
Azorbaycan 2020-ci ilodok barpa olunan ener-
getikanin inkisafi ilo bagh asagidaki mogsadlori
miioyyan etmigdir:


https://az.wikipedia.org/wiki/B%C3%B6y%C3%BCk_Qafqaz
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2013-2020-ci illards ABOEM iizra qurasdirilacaq
guclarin manbalar lizra xilisusi ¢akisi

Killok 20%

Biokitla 6%

_Giinag-elektrik 14%

Elektrik enerjisi istehsalinda ABOE-nin payi -
20%;

Umumi istehlakda ABOE-nin pay1 - 9,7%;

ABOE-nin miioyyan edilmis giicii - 2.000M V1.

Asagida ABOEM-in toxmini inkisafin1 oks
etdiron diaqram yerlosdirilmisdir.[1]
“Strategiya” lizro yuxarida qeyd olunan tadbirlorin
icrasinin  basa c¢atdirilmast vo ya golocokds
geniglondirilmasi nazardo tutulmusdur.
Azorbaycanin biitiin regionlarinda ABOEM  sa-
hasindo uzunmiiddotli vo effektli foaliyystin tomin
edilmasi, layihalorin planli sokildo vo regionlarin
enerji tolobatina uygun hoyata kegirilmosi tigiin
Dovlat Agentliyi torafindon gobul edilmis strateji
plana (2015-2020) osason “Azorbaycan Respu-
blikasinin ABOEM {izro inkisaf xoritosi 20207,
“Azorbaycan Respublikasinin gohar vo rayonlari
tizra 2020-ci ilodok ABOEM-in inkisaf xoritolori”
Vo “Azorbaycan Respublikasinin ABOEM {izro
idaroetmo sxemi” hazirlanmigdir. “Strategiya”
Layihasi izro proses straetji ekoloji
giymatlondirmaindon aldo edilon naticalor tizra roy
vo tokliflor Strategiya, habelo golocokds Strategiya
cor¢ivasindo  hazirlanacaq Foaliyyat Planinda
nozors alinacaqdir. Hazirda “Strategiya” tizro Tod-
birlor Planin hazirlanmas:1 islori davam etdirilir.
Plan {izro Azarbaycan Respublikasinda 2020-2030-
cu illords qurasdirilacaq alternativ vo barpa olunan
enerji stansiyalarmin iqtisadi vo inzibati rayonlar
tizra bolgiisii aparilmisdir. Biitiin igtisadi va inziba-
ti rayonlarda goyulacaq stansiyalarin giicii toyin
olunmus vo ABEM ndévlarina goroa boliinmiisdiir
(bax asagidaki xarito). Stansiyalarin tipi regionlarin
ABEOM potensiali vo istehlak olunacaq enerjinin
miqdar1 nazars alinmagqla segilmisdir. Cadvalda hor
bir rayon iizro Giinos elektrik stansiyalari, Giinog
istilik stansiyalari, Istilik nasoslari, Bioenerji vo
kogenerasiya qurgulari, Kiilok elektrik stansiyalari,

_Hidro (0.01<10) 1%
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Giinag-istilik 59%

Kigik Su Elektrik Stansiyalar1 vo geotermal (va ge-
otermik) stansiyalarinin giiclori  gostorilmisdir.
Molumdur ki, 2020-ci ilo qodor qurasdirilan
stansiyalar hesabina {imumi elektrik enerjisi
istehsalinda alternativ vo boarpa olunan enerjinin
payt 20%-o qodor catdirilacaqdir. 2020-2030-cu
illordo gostorilon stansiyalarin qurasdirilmasindan
sonra imumi elektrik enerjisi istehsalinda alternativ
Vo borpa olunan enerjinin payr 50%-o Qodor
yiksolocokdir. 2011-ci ildo elektrik enerjisi
istehsalinda ABOE-nin pay1 10%, o ctimladon, hi-
droenerjido 9,8% , timumi istehlakda ABOE-nin
pay1 2,3% toskil etmisdir.

Hazirda  Diinyada  alternativ enerji
resurslarindan genis istifado edilmasina gabaqcil
elm vo texnologiyalar colb edilir. Artan enerji
tolobat1 oksor Slkolorin igtisadiyyatina manfi tasir
gostormokloa, onlar1 enerji istehsalgilarindan asili
vaziyyato salir. Diinyada oananavi karbohidrogen
yanacagindan istifado naticasindoomala  galon
zororli tullantilar XX osrin ortalarindan etibaron
otraf miihitin ¢irklonmasina ¢ox ciddi tasir
gostormisdir vo bu tesir son dovrlorde miisahido
edilon global iglim doyisikliyino sabab olan ossas
amillordondir. Bu problemlarinin halli yollarindan
biri kimi daha produktiv olan vootrafa daha az
tullanti atan borpa olunan enerji monboalordan
istifado hesab olunur. Olkalorimizdods bu saha
iloolagali strateji hodoflor hoyata kegirilmasi ils,
ABOEM hesabina yeni generasiya giiclarinin
qoyulusu osasinda enerji istehlaki balansinda
ABOEM-in payinin artirtlmasi, enerjidon Somarali
istifado olunmasi, ekoloji tasirlorin vo istixana
qazlarinin emissiyasinin saviyyasinin
azaldilmasina, ABOEM hesabina yaranan yeni
generasiya  giiclorinin  Otlirici  gobokalors
qosulmasimi tomin etmok {igiin infrastrukturun
yaradilmasina, ABOEM sahosindo innovasiya
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siyasatinin formalasmasi, o climladon energetika
sahasindo  yiiksok  texnologiyalar  parklarinin
yaradilmasina, ABOEM-don istifado sahasinda
foaliyyati tonzimloyacok “Alternativ. vo borpa
olunan enerji monbalarindon istifade haqqinda”
Azorbaycan  Respublikast  Qanununun, digor
ganunvericlilik aktlarinin, o ciimlodon igtisadiyyat
Vo sosial sahalordo dovlst vosaiti hesabina tikilon
Vo ya osasli tomir olunan tikinti obyektlorinin
layiholondirilmoasindo alternativ vo borpa olunan
energetikanin  totbiqine dair normativ  hiiquqi
aktlarin hazirlanmasina, tariflor osasinda elektrik
enerjisinin  satinalma  miigavilasi  siyasatinin
formalasdirilmasina, saho {izro foaliyyoto vergi
giizostlorinin totbiq olunmasina, sahonin inkisafini
tomin etmok moqgsadi iloslverisli kreditlorin vo
dovlet  biidcosindon  investisiyalarin  calb
olunmasina, ABOEM-don istifado sahasinin siiratli

biitiin saholori iizro istifado olunan avadanliglarin
Vo onlarin ehtiyat hissalorinin gémriik riisumlarinin
vaolava dayar vergisinin tonzimlonmasing, hoyata
kegirilon layihalordo yerli istehsal olan avadanliq
Vo qurgulardan istifado olunmasinin vo O6lkoda
ABOEM sahasi lizra avadanliq vo qurgularin yerli
istehsalimi  toskil  edilmasi  mogsadi  ilo
stimullasdirict todbirlorin - hoyata kegirilmasina,
somarali foaliyyatini toskil etmok magsadi ilo
idaroetms strukturlarinin yaradilmasina, ali tahsil
miiossisalorinds vo elmi toadgigat markazlorinda
ABOEM-dan istifadonin asaslarinin tadrisi, tadqiqi,
kadr potensialinin giiclondirilmosi, ixtisaslagmisg
morkazlorin yaradilmasina boyiik stimul olacaqdir.
Hoyata kegirilon strateji hodoflor goalocokds giinii
giindon artan ekoloji problemlarinin bir gisminin
azalmasia va stabil, miinaqisosiz diinyavi hoyat
yaranmasina sabab olacaqdir.

inkisafi tomin respublikaya gotirilon ABOEM-in
9dabiyyat siyahisi
1 .“Alternativ vo Borpa olunan Enerji monbalorindon istifads tizro 2015-2020”Strategiyasi; Strateji Ekoloji
Qiymatlondirmo Hesabat Layihasi. Baki. 2015;
2. https://az.wikipedia.org/wiki/Alternativ_enerji#sitat_geyd-5
3. http://area.gov.az/page/6
4.Yasil Inkisaf: Enerji Somoraliliyi vo Alternativ Monbalor. Azarbaycan Respublikasinin Prezidenti Yaninda
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RENEWABLE ENERGY POTENTIAL IN AZERBAIJAN AND GOVERNMENT STRATEGY IN
AZERBAIJAN RENEWABLE ENERGY SOURCE USE
Karimova Chinara
The Republic of Azerbaijan, Baku city, Azerbaijan Architecture and Construction University
This article is giving comprehensive information about renewable solar, wind, hydro, geothermal, biomass
energy potential , government policy in field of using efficiently sources of alternative and renewable ener-
gy and government strategy which carried out by aim of improving it’s management systems in Azerbaijan
Republic.
Keyword: energy, renewable, strategy, potential.

BO30OBHOBJISIEMbII SHEPTETUUYECKU IIOTEHIIUAJL B ABEPBAMJI’KAHE U CTPATE-
I'isi NIPABUTEJIbBCTBA B UHCITOJIb30BAHWUHU BO3OBHOBJISIEMbBIX NICTOYHUKOB
SHEPT'UU B ABEPBAWIKAHE
Kapumosa Yunapa

B cratbe mogpoOHa omMchIBae€TCS MOTEHIIMAT HCTOYHUKOB BO30OHOBIISIEMON COJHEYHOM, BETPEHHOMU, TH/I-
PO, TEOMETpoJIbHOI, OMOMaccoBOM eHepruu umeronrecs B AzepoOaiikaHe, o MOJIUTUKE B 001acTH 3 dex-
TUBHOTO €r0 HCIOJb30BAHUS ,0 FOCYIAPCTBEHHON CTPaTeruy KOTOPAast OCYIIECTBIISETCS B LEJIAX COBEPILEH-
CTBOBAHUA CUCTEM €I'0 YIIPaBJICHUA .
KuroueBoe ¢J10BO: SHEpPrusi, BO30OHOBISEMBIH, CTpaTerus, MOTEHIUAL.
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POLIIZOBUTILENIN KATALITIK DESTRUKSIYASI PROSESININ KiNETiK MODELININ
ISLONIB HAZIRLANMASI
C.S.Ibrahimov, V.H.Cafarov
Azarbaycan Dovlat Neft vo Sonaye Universiteti

Destruksiya prosesi polimer materiallarinin tokrar
emali, tullantilardan istifado vo yeni xassali
polimerlarin alinmasi sahasinds avozsiz metoddur.
Hazirda destruksiya prosesi yiiksokmolekullu
birlosmolorin modifikasiyasi sahosindo do genis
totbig edilir vo bu da polimerlorin sintetik
imkanlarinin genislonmasinds mithim rol oynayir.

Destruksiyanin ~ ¢cox  sayli  dsullan
movcuddur vo asagidakilar xiisusi ilo gqeyd etmok
olar:
1.Radikal inisiatorun istiraki
destruksiyasi.
Bu iisul daha genis yayilmisdir. Bir ¢ox hallarda
sintetik polimerlor istismar olundugu middotdo
molekulyar dagilmaya sobob olurlar. Belo hal
sorbost-radikal zoncir mexanizmi {lizro gedir.
Destruksiya noticasindo yaranan alkil radikallar
polimerlarin sorbast radikal ¢evrilmalorinds istirak
edirlar va, naticads noainki onlarin molekul kitloasi,
hom do grulusunu toyin edir.

X+RH—XH+~R’
X'+H2C=CH~— XCH2- C'H~

Burada X" -alkil radikalidir,~RH- polimerdir.
2.Termiki destruksiya.
Destruksiyanin bu névii an ¢ox polimerlarin
istismar1 zamani termooksidlosdirici vo termiki
dagilma naticasindo yaranir. Miiayyon edilmisdir
ki, poliolefinlorin destruksiyasinin aktivlik enerjisi
Vo siiroti  polimerin  molekulyar kiitlosi  vo
qrulusundan asilidir. Xotti qruluslu polimerlarin
destruksiya  siiroti  saxolonmis  polimerlarin
destruksiyasinin siiratindon asagidir, lakin xotti
gruluslu polimerlorin ~ destruksiyasinin  aktivlik
enerjisi saxalonmis polimerinkindon ytiksokdir.
3.Polimerlorin radiasiya kimyavi emali
Polimerlor radiasiya kimyoavi emal edilorkon
onlarin modifikasiyas1 prosesi bas verir va
moalumdur ki, bu zaman polimerlor yeni xassalora

ilo polimerlarin
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Agar sozlar: polimerlar, poliizobutilen,
destruksiya, riyazi modellosdirma, kine-

tik modellosdirma, Lyuis tursulari

sahib olurlar. Polimerlordo ionlasdiric1 stialarin
tosirindon asagidaki doyismolor bas veir:

Tikilma, doymazligin doyismasi, destruksiyanin
bas vermosi Vvo S. Destruksiya polimerlarin
radiasiya Kimyovi emalina homiso komok edir.

Polimerlorin termiki vo radiasiya kimyovi
emali, oliqgomer mohsullarinin alinmasi vo onlarin
modifikasiyas: intensiv inkisaf edir. Ancaq bu
proseslor polimer emali {iglin yeni texnologiyalarin
islonib hazirlanmasi zaruratini ortaya g¢ixarir , saba
iSo onlarin ¢ox enerji hocmli olmasidir. Ona goéra
do hazirda polimerlorin Lyuis tursularinin istiraki
ilo katalitik destruksiyasi proseslorino maraq
artmigdir.[3]

Polimerlorin Lyuis tursularinin istiraki ilo
katalitik destruksiyasi reaksiyalarina olan maraq iki
2sas sobabo baglhidir.

1.Bu reaksiyalarin nozori aspekti maraq
dogurur.

2.Bu reaksiyalarin mexanizminin
oyronilmasi yeni tip polimer materiallar almaq
liciin imkan yaradir.

Polimer emalmin  noazori  osaslarinin
yaradilmast moqsadi ilo prosesin mexanizmi vo
kinetikasinin oyranilmasi COX vacib
mosalolordondir.  Destruksiyanin ~ mexanizminin
askar edilmosi poliolefinlorin modifikasiyasi va
funksionallagsmast proseslorinin islonib
hazirlanmasi istigamotinds genis imkanlar yaradir.

Hal-hazirda digor sahslordo oldugu kimi

yiksokmolekullu  birlosmoalorin  texnologiyasi
istigamatindo do riyazi modellosdirma vacib
moasalolordon  biri  hesab edilir. Ancaq bu

istigamotds islorin goriilmasinds bir sira ¢atinliklor

yaranmigdir.  Belo ki,  polimer  sintezinin
Ozlinomoxsus  xiisusiyyatlorindon  biri, alinan
mohsulun  molekulyar  strukturunun  qgeyri-

birgiymotli olmasidir vo bu sobobdon mohsulun



EKOENERGETIKA 4/2018

fiziki kimyovi xiisusiyyatlori do onun kimidir. Beloa
oldugu halda prosesin kinetik va riyazi modelinin
islonib hazirlanmasi ¢atinlogir.[2]

Kinetik model reaksiyanin siiratinin va
polimerin  strukturunun  zamandan, fozadaki
yerindon asililigina temperatur, tozyiq, reagentlorin
qatilig1 vo basqa amillarin tasirini Gyranir.

Isin elmi yeniliyi poliizobutilenin Fridel-
Krafts katalizatorunun istiraki ilo destruksiyasi
prosesinin riyazi modelinin islonib
hazirlanmasindan ibaroatdir.
1.Poliizobutilenin  AIEtClz tursusunun tasiri ilo
katalitik ~ destruksiyas1 ~ prosesinin  kinetik
todqiqatlar1 aparilmisdir.
2.Poliizobutilenin katalitik destruksiyasi prosesinda

proseso tosir edon amillorin  tapilmast  va
tocriibalorin -~ saymin  minimuma  endirilmasi
masalasi hall edilmisdir.

3.Poliizobutilenin destruksiya daracasinin

hesablanmasi ti¢iin tonliklor islonib hazirlanmisdir.
4.Yeni fiziki-kimyavi  xassoli  poliizobutilen
Mmohsullarin sintezini pragnozlasdiran hesablama
iisullar1 islonib hazirlanmigdir.

5.Poliizobutilenin destruksiyasi prosesinin optimal
soraitinin tapilmasi ti¢lin ona tosir edon amillarin
doyismo intervallari miiayyanlogdirilmisdir.
6.Prosesin optimallasdirilmasi tiglin riyazi model
islonib hazirlanmisgdir.

Qeyd etmok lazzmdir ki, miivafiq
proseslorin riyazi modelinin yaradilmasi miixtolif
moarhalalordon kecir vo homin moarhoalalori nozardon
kegirmoak zoruridir. Prosesin kinetik ifads edilmasi
tiglin ovvolco Kkimyovi reaksiyanin mahiyyoti vo
molum olan kinetik ganunauygunluqlarin totbiq
edilmasinin miimkiin olub-olmamasi
oyronilmalidir.  Bundan  sonra  reaksiyanin
mexanizmini, kinetik xarakteristikalarint miiayyan
etmok va kinetik tonliklori yazmaq lazimdir. Biitiin
bunlar laboratoriya qurgusunda tacriibalor osasinda
hoyata kegirilir.[1]

Poliizobutilenin Lyuis tursularinin tasiri ilo
katalitik ~ destruksiyasi prosesi nisbaton yeni
istigamatdir. Bu tursular yiiksok reaksiyaya girmo
gabiliyyatli olduqglarma goérs, onlar polimerlarls
qarsiligh tosirdo oldugda hom molekul kiitlasinin
doyismasino sobab olur, hom do bu polimerlarin
modifikasiya edilorok xassolorini  doyisdirmok
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miimkiin olur. Polimerlorin katalitik destruksiyasini
nozoro almadan onun omologalms mexanizmi
haqqinda tam tasavviir aldo etmok miimkiin deyil.
PiB-nin destruksiyast prosesi vakuum
soraitindo  aparildigmma goéra onun  moagsad
funksiyasi olan nisbi 6zliilik-n vo molekulyar
kiitlo-M-o poliizobutilenin tacriibs {igiin gotiiriilmiis
miqdar1 —I1,q, katalizatorun qatihgi- [kt], mol/l,
temperatur-T, °C, reaksiya miiddoti- t, saat kimi
amillarin tasirini bir reaksiya varianti ilo miioyyen
etmok miimkiin olmur. Ona goro do bu amillorin
moqsad funksiyasina tosirini onlarin  miixtolif

giymotlorindo ¢oxsayli reaksiyalar aparmagqla
mioyyon etmok olur. Moagsadimiz aparimis
miixtolif raksiya variantlar1 arasinda slago

yaratmaq tigclin riyazi model toklif etmok vo bu
modelin kdmayi ilo tacriibalorde alinmasi miimkiin
olmayan gostoricilori hesablama yolu ilo oldo
etmokdir. Bunun ti¢lin asagidaki formullar toklif
edilmisdir vo naticolordon goriindyli kimi, onlar
tocriibi  goOstoricilori  adekvat olaraq  tostiq
etmisdir.[4]

ni=ao + a,1l; + az[kt]+asTi+ast; + asll[kt]; +
aGHiTi + a7Hiti + (l)

+aglkt];t; + as[kt];t; + aqoTit;

Burada, n - mogsad funksiyasi olub, nisbi 6zliiliik,
ao, ai, ..., aio, tonliyin omsallaridir.

(1)tonliyi tocriibalorin sayinin minimuma
endirilmasini tomin edir, yoni n -nin giymatlorinin
bir hissasi tocriibalorlo  olda edilir, istonilon
miqdarda galan hissasi isa (1) tonliyindan istifado
edilorok  hesablanir.  Bunun {igiin  tocriibi
gostaricilordan istifads edarok ao vo ai-aio-un adadi
giymotlori alinir, n -nin qalan ¢oxlu sayda tocriibi
giymatlari hesablama yolu ilo alds edilir:

Mi=f(ny)
2

M- n asililigi Mark-Hauving tonliyi ilo toyin edilir:

n=6,1-10"% - M056
lgn+4-0,7853_lgn

IgM= +5,7405 voya
0,56 0,56
M:exp(%ﬂs,zlsl) ©)

(3) tonliyini inkisaf etdirarok n-nin yerina
(1) tonliyini goyurug ki, bu da M-ls n-nin tacriiba
car¢ivasindaki alagasinin biitiin variantlarini
hesablamaga imkan verir.
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kvadratlar tisulundan istifads etmokloa 11 tonlikdan
ibarat normal tonliklor sistemi aliriq.[5]

Omsallar1 tapmaq magsadilo codval 1-doki
tocriibi gostaricilari (1) tanliyinds yerlarina goyaraq
20 sorti tonlikdon ibarat sistem aliriq vo on kigik

Codval 1.

AIEtCI; tursusunun tasiri ilo poliizobutilenin destruksiyasi prosesinin tocriibi vo hesablanmis giymatlori

Sira Iq [kt] T, |t n e n e M e M hec Xota,

Ne Mol/Il °C | dog %

1 0,6012 0,23 40 |2 1,67 1,40 1374700 | 1003330 |16

2 0,6012 0,23 40 |12 1,47 1,40 1094660 | 1003330 |5

3 0,6012 0,23 40 |25 1,31 1,39 891071 990567 -6,2

4 0,6012 0,23 40 |60 1,25 1,37 819509 965261 -9,73

5 0,6012 0,23 40 | 300 1,20 1,25 761895 819509 -3,87

6 0,6012 0,23 40 | 600 1,18 1,09 739368 641701 7,6

7 0,6012 0,23 40 |30 1,28 1,39 854961 990567 -8,4

8 0,80255 | 0,23 40 |30 1,19 1,26 750594 831254 -6,2

9 1,00815 | 0,23 40 |30 1,17 1,14 728216 695210 -2,63

Kimya reaksiyasinin kinetikasi kimya prosesini ohomiyyatli dorocodo miioyyon edir. Umumiyytlo
kinetika kimya texnologiyasinda ¢ox miihim rol oynayir. Belo Ki, Sonaye proseslorinin intellektual siirotdo
idaro edilmasino imkanlar agir, onlarin intensivlasdirilmasine boyiik komoklik gostorir. Bununla slagadar
olaraq kinetik ganunauygunluglarin miiayyan edilmasi, texnoloji proseslorin aparilmasi vo idars olunmasi
tiglin vacib sortdir. Kinetik ganunauygunluglarin ifadoesi olan diferensial tonliklorin halli ii¢iin onlar
inteqrallamaq lazimdir. Homin tonliklori analitik vo ya togribi integrallamaqg yolu ilo EHM-doa holl edilir.
Eyni zamanda inteqrallamani sado reaksiyalara totbigq etmoak olar.

Naticalar

Isdo poliizobutilenin katalitik destruksiyasi prosesinin riyazi tosviri islonib hazirlanmis, bununla da
poliizobutilenin destruksiyasini aldo etmoklo yeni fiziki-kimyovi poliizobutilen maddolori alinmisdir.

Almmig tonliklor tocriibolorin saymin minimuma endirilmasini, prosesin layihalondirilmasinda
istifado edilmasini, prosesin Sonaye miqyasina catdrilmasi t¢iin onun miqyaslasdirilmasini tomin edir.
Homginin do prosesin sanayeds idara edilmasinds istifads edilir.
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HCCJIEJOBAHUE MPOCIECCA KATAJIMTUYECKOM JECTPYKIIUH
MMOJIMN30BYTHUJIIEHA
Y.lII.U6parumos, B.X. /Izkadapos

B pabore pa3zpaboTana mMaTemaTnveckas MOJEb MpPOIEecca KaTATUTUISCKOW NECTPYKIMU MOTHHU30-
OyTHIICHA, TEM CaMbIM MOJBEPrasi KaTATUTUYECKOM JIECTPYKIUH JAHHOTO TPOIECcCca MOTYUCHbI HOBBIC MOJH-
U300y THIICHBI, UMEIOIIHNE HOBbIE (PU3UKO-XMMUYIECKUE XapaKTEPUCTHKH.
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[Tony4yeHHbIE ypaBHEHUS CHOCOOCTBYIOT CHIDKEHHS 10 MHUHMMYyMa BapuUaHTOB SKCIEPUMEHTa, UC-
[10JIb30BaHKE BBIBOJIOB ITPU NMPOEKTUPOBAHUH, MACIITAOMPOBAHUM MPOLIEcca 10 MPOMBIIUIEHHOTO MacilTaa,
a TaKXKe IIPU YIIPABJICHUU IIPOLIECCOM.

MATHEMATICAL MODELLING OF THE CATALYTiC DESTRUCTION PROCESS OF
POLYISOBUTYLENE
Ch.Sh.Ibragimov, V.H.Jafarov

In this work mathematical representation of the catalytic destruction process of polyisobutylene is
done and along with it new physical and chemical polyisobutylene substances are received.

Obtained equations minimize the number of experimentation, are used in the projection process of the
process and ensure the mesuring of the process in order to make the process reach industrial level. Besides,
they are used to control the process.
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YK 553.982

IIYTHU 3BOJIOIUHN OPTAHUYECKOI'O BEHIECTBA U ET'O BUTYMHBIX KOM-
ITOHEHTOB B JIMTOI'EHE3E
I' A.Mamenos, 3.M.IlamaesB
Azepbaiimxanckuii ['ocynapctBennsiii YauBepcutetr Hedru u IlpombliiennocTr
KiroueBble ¢J10Ba: 3Br€OCHHKIMHAIBHBIE 00J1aCTH,
anupaTHuecKas CTPYKTypa, KOHAEHCATbI, KHUCIOPOAHBIE CO-
eIUHEHUs, OUTYMBI.

DBOIIIOLIMOHHBIE MTPE0Opa3oBaHUsl TOP-
HBIX IIOPOJ B IIPOLECCAaX JIMTOT€HE3a CIyXaT B
MOCJIEAHUE TOJbl IPEIMETOM HMHTEHCUBHBIX HC-
cienoBanuii. OCHOBHONM HMX OCOOEHHOCTHIO SIB-
JSeTCsl CTPOro pa3lesIbHOE H3Y4YEHHE JIBYX CO-
CTaBJIAIOIIMX IIOPONY KOMIIOHEHTOB — MHHE-
paJIbHOM 4YacTW M OPraHUYEeCKOro BEIIECTBA
(OB). CnexnctBueM Takoro 1nojaxoja siBUWIOCH pa-
3UTEJIbHOE MPOTUBOPEUHE B IPEJCTABICHUSX O
IVIABHEWIINX 3aKOHOMEPHOCTSIX Pa3BUTHS JIUTO-
TFE€HETUYECKUX IPOLIECCOB U CBSI3aHHBIX C HUMU
reoJ0rM4ecKux ycaoBusax. Kpome toro, u o toi
K€ TMpUYMHE, OOHApyKUBAETCA OTCYTCTBUE
OYEeHb BaXXHOH MH(OpPMAIMM O B3aHMMOBIIUSHUU
YKa3aHHbIX KOMIIOHEHTOB IOpPOJABI B IPOUCXO-
JSIIUX TIPH 3TOM (PU3UKO-XMMHUYECKHX Ipeolpa-
30BaHUSAX.

B oTHOmEHMM MUHEpPAJIBHOW COCTaB-
JAIOLEN MOPOA NETPOJIOTaMU U TEKTOHUCTAMU
YCTaHOBJIEHO, YTO (aKTOphl JIMTOT€HE3a KOH-
TPOJUPYIOTCSI T€OTEKTOHUYECKONW 30HAJIBHOCTBIO
36MHON KOpPBI U B 3aBUCHUMOCTH OT 3THX (paKTo-
POB pa3IU4YarOTCs CIEAYIOLUIUE OCHOBHBIE THIIBI
MeTaMoppUYeCKUX MpeoOpa3oBaHUM: TUHAMO-
MeTaMop(hu3M, KOHTAKTOBBIH MeTaMophu3M U
pPErHOHANIBHBIN (AMHAMOTEPMaJIbHBIN) METaMop-
¢u3M. X0opoIo U3y4yeHbl CyIIECTBEHHbIE Pa3Jiu-
YUl CTPYKTYPHBIX U MHUHEPAJIOTUYECKUX MpPeo0d-
pa3oBaHUi NOPOJI, CBOMCTBEHHBIX ATUM JINHUSM.
[To npeobnanaromemMy AEHCTBUIO TOTO WU HHO-
ro gaxkrtopa Ha NpeodOpa3zoBaHHE MHHEPATHLHOMN
4acTU MOPOJ BBLACISAIOT U COOTBETCTBYIOLIUI
tun Metamopdusma [3, 14]. Uro kacaetcst 3Bo-
JIIOLIMOHHBIX W3MEHEHUN OpPraHu4eCcKOM COCTaB-
JAOLEH 1OpoA, TO Cpeld  TEeOXHMHUKOB-
He(TAHUKOB, 3aHUMAIOIIUXCS 3TUMHU BOIPOCA-
MH, TOCHOJCTBYET IPEJICTaBICHHE O €IUHOM
npouecce npeodpazosanuss OB B npupone, cBs-
3aHHOM C PErMOHAJIbHBIM MIOTPYKEHUEM OCATKOB
B Oacceline cequmenTtaruu [4]. ToT ke equHBIN
nporecc UMENCs B BUIY IS «OCaAOYHBIX Oac-
CEefHOB, ()OPMUPOBABIIUXCS B YCIOBUSAX Oojee
WIM MEHEE DPABHOMEPHOI'O OIyCKaHWs», IpHU
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pa3paboTKe Kbl JIUTOTeHe3a, B KOTOPOU TIO-
Ka3aHO MOCJIe[0BaTeIbHOE HapacTaHue TiIyOouH
MOTPY>KEHUS] U COOTBETCTBYIOIIMX UM TEMIIepa-
Typ B COIIOCTaBJIEHUU CO CTAJIUSAMM JINTOTECHE3A,
OT CeIMMEHTOreHe3a 0 TpadUTU3AIMU BKITFOUU-
TenbHO [2]. Tombko B HEKOTOpHIX padotax [10],
BHE CBSI3M C 3TOM BCCOOBEMITIONIECH KOHIIECTIIUEH,
paccMaTpuBaeTCsi KOHTAKTOBBIA MeTaMop(u3M
OB kak MecTHO€ sIBJIEHHE, KOTOPOMY OTBOJIUTCS
BTOpOCTENEHHAs: poib. OTCYTCTBYIOT YIIOMHHA-
HUSI 0 BOBMOXXHOCTH MHBIX MyTei 3Bosonuu OB
U B CHENHAIBHBIX paboTax MOCIEeTHEr0 BpeMEH!
[6,12 u 1p.].

DTO MpeacTaBiseTCs TeM 0oliee CTpaH-
HBIM, YTO XOPOIIO M3BEeCTHAs criocoOHOCTh OB,
Oojee 3HAUYMTENbHAS CPABHUTEIBHO C MUHE-
paIbHOM YacThIO, K PaIMKaIbHBIM MIpeoOpa3oBa-
HUSIM Ha MOJICKYJISIPHOM YPOBHE TOJA BO3JEH-
CTBUEM JIUTOTCHETHUYECKUX (PAKTOpPOB, HAmpu-
Mep, JaKe Ha HAYaJIbHBIX dTarax peruoHaIbHO-
ro JUTOreHEe3a, IJIe MUHEepabHas 4acTh MOPOAbI
pearupyeT B OCHOBHOM TOJIBKO CTPYKTYPHO-
TEKCTYPHBIMH W3MEHEHUSMU. MOXHO ObLIO Ty-
MaTh, YTO PA3JIMYHBIC THUIHI JTUTOTEHETUUYECKUX
npeoOpa3oBaHuii, OMpEAENAoNe KOpeHHbIS
paznuuusl CTPYKTYpPhl U MHHEPATLHOTO COCTaBa
TOPHBIX TOPOJ, HE MEHEE PE3KO CKaXyTCs M Ha
cocrae OB. OnmHako uues O «EAUHOM ITYTH»
npeobpazoBanus OB okazanack MPOYHO YCBOCH-
HOH. Ja’ke Ipu CONPUKOCHOBEHHH C IPUPOIHBIM
MarepuaioM U BCTYIas C HUM B MOJIHOE MPOTHU-
BOpEYHE, OHA BBIHYK/IA€T MCCIIeIOBATENCH K TIe-
PECMOTpPY U NEPEUHTEPIPETALUNA FTOTO MaTEPH-
ama, a He K peBusuu camout uaeu [15]. Tlpen-
CTaBJIeHHas cxema (Tal.1) pa3nuuHbIX MyTel -
TOreHeTH4eckux mnpeolOpazoBanuii OB ropHbix
MOPO/I COCTABJIEHA HA OCHOBE T€OXUMHYECKOTO U
nerporpaduueckoro uszydenuss OB B mopomax
LIMPOKOTO IMana3zoHa reoJIorH4eckoro Bo3pacra,
(hanMambHBIX TUIIOB, MPUYPOYCHHOCTH K Pa3HO-
00pa3HbIM CTPYKTYPHBIM YCJIOBHSIM, OIpeaems-
IOIUM OCHOBHYIO TE€OTEKTOHHYECKYIO 30HAJIb-
HOCTh 3€éMHOHM KOpbl. OTUETIMBO HAMETUBIIHECS
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HAIpPaBIICHUST SBOJIOIMOHHBIX MPeoOpa3oBaHUS
OB COOTBETCTBYIOT TE€M € OCHOBHBIM THIIAM
Metamoppu3Ma, KOTOpbIe OBUIM yCTaHOBJICHBI
JUIsl MUHEpaJIbHOM cocTaBiisitolei mopon [7, 9].
Taxkum oOpa3zoM ObUIM BBIIEIEHBI TUIIBI JTUTOTE-
HeTHYECKHX mpeoOpazoBanuii OB u ero murpa-
LUOHHBIX KOMIIOHEHTOB — TBEPJABIX OMTYMOB B
JIOKQJIbHBIX BTOPUYHBIX CKOIUICHUSX U HeTU B
MEPBUYHBIX 3ajie)KaX, BHE BIUSHUS THIEPreH-
HbIX (QakTopoB. [IepBbIM U3 TaKUX TUIIOB SBIIS-
€TCA PETMOHAJIbHBI JTUHAMOTEPMAIbHbBINA JIUTO-
reie3. OH mnposBisiercds B IIATHOPMEHHBIX,
rJIaBHBIM 00pa30M, IEPUKPATOHHBIX MPOrudax, a
TaK)kK€ B MHOT'C€OCHHKIIMHAIBHBIX U MEXTOPHBIX
HaJIOXKEHHBIX nporudax. dakTopoM mpeodpaso-
BaHus OB B 3THX YCHOBHSIX SIBIIIETCS 3aKOHO-
MEpHOE TOBBIIIEHUE AUHAMOTEPMUYECKOTO pe-
’KUMa TJIACTOB MPHU TMOTPYKEHUU UX B OacceiiHe
cenuMeHTanuu. M3meHeHust oOuie CTPyKTYypsl
ocajJika MOPOJbl 3aKI0YaeTcs 37eCh B YIUJIOTHE-
HUU U CBA3aHHOM C HHUM COKpallleHUU OOIIero
o0beMa MOPOBOTO MPOCTPAHCTBA, YTO MOXKET
3HAYUTEJIBHO KOPPEKTUPOBATHCS METacoMaTHye-
CKMMH IpolieccaMu. MuHepaioruueckue HOBO-
o0pa3oBaHMs CBOJATCS K MOSBICHHUIO CYIb(H-
JI0B, @ TAK)K€ INIAYKOHUTA U JPYTUX CUIMKATOB.
Nunorna (Koppenc, 1968) ykasbiBaeTcsi mosiBiie-
HUE€ Ha IMO3JHUX dTanax MOJEBbIX IINATOB B H3-
BECTHSKAX M TIE€CUAaHUKaX. XOpOILIO H3BECTHO
npeoOpa3oBaHKe TJIMHUCTHIX MHHEPAJIOB — TH/I-
pocIrou3alus MOHTMOPUIUIOHUTa B 00pa3oBa-
HUE WIIUTA U XJIOPUTA.

PernonanbHblil TUTOTE€HE3 MOTPYKEHUSI OXBAThI-
BaeT CTaJMU JuareHe3a W kKarareHesa. [Ipaktu-
YeCKH Ha TIYOOKHX U CBEPXTITYOOKUX YPOBHSX
CeIMMEHTAllMOHHBIX 0accellHOB MIaTPOpMeH-
HBIX U MHUOTE€OCUHKJIMHAIBHBIX 30H, HE 3aTPOHY-
THIX MarMaTUYeCKUMH BHEIPEHUSMH, HE BCTpE-
qaeTcsi MopoJi COOCTBEHHO MeTaMOp(UUECKHX,
peoOpa30BaHHBIX /10 3€JIEHOCIAHIIEBOW CTaIUU.
Hauano merarenesa onpenensiercs [3, 14 u ap.]
MEPBBIM TPOSIBJICHUEM HCTUHHO MeTamopduue-
CKOM MHMHEpPAJIbHOM accOolMaluy, MpPeCTaBIICH-
HOM JIOMOHTUTOM, JIABCOHUTOM, TJayKodaHOM,
OUPOQUIUTUTOM H Jp. C BEPXHUM TIPEICIIOM
yeroitanBoctn oxosno 200°C. 310 BmoONMHE COOT-
BETCTBYeT  (DaKTHUYECKUM  TeOTEPMHUUYECKUM
YCIIOBUSIM TIIYOOKHX TNpOruOoB, rae (Gukcupy-
IOTCSI YpE3BBIYATHO HHU3KOE TE€OTEPMHUUYECKHUE
rpanuentel. Hampumep, B HOkHO-Kacmuiickmx
BraguHe rinyornaam 4600-6021 M COOTBETCTBYIOT

100

temnepatypsl 79 — 91°C. kak U3BeCTHO, sBIIEHHE
CHIDKEHUS T€0TepPMUYECKOro IrpajiieHTa, Koppe-
JTHUPYIOUIUICS C MOBBIIICHUEM TITYyOUH 3aJleraHus
¢dbyHIaMeHTa, HAXOAUT CBOE OOBSICHEHHE B IIO-
HUOKEHHOM  TEIUIONPOBOJHOCTH  HEM3MEHHBIX
0CaJIOYHBIX MOPOJ [0 CPAaBHEHHUIO C KPUCTAJLIHU-
4ecKMMHU Mopojaamu ¢yHaameHTa. 1o obecre-
YUBAET, B YACTHOCTH, MOABEM I'€OU30TEPM IPHU
COKpALIEHUH MOIIHOCTH OCaJOYHOro yexja. To
e SIBJICHHE — HEBBICOKas IMPEoOpPa30BaHHOCTh
OB B rinyOMHHBIX 30HAaX CEIUMEHTAIIMOHHBIX
0acceitHOB yCyryOusieTcs emie OAHUM (aKTOpOM
— IOBBIILIEHUEM JIaBJICHUS, YTO 33JEpKUBAcT (B
COOTBETCTBUM C NMpHUHLMIIOM Jlemarenne) peax-
MU JIeCTPYKTUBHBIX mpeobpasoanuii OB. Ta-
KHM 00pa3oM, B YCIOBHSIX PErHOHAIBHOTO JTUTO-
reHes3a, Jake B OYeHb IITyOOKUX CEIUMEHTAlU-
OHHBIX OacceiiHax OB HCHBITBIBa€T TOJBKO
HayaJlbHbIE 3Tallbl IPEoOpa3OBaHUsA, HE BBIXO-
nsamme 3a npenensl cranuu toimu yriuei (T).
MUKpOCKONIUYECKOE TETPOJIOTUYECKOE H3yue-
Hue Mnokaszano, 4to OB B OCHOBHOM cCOXpaHseT
3/1eCh NIEPBUYHBIE CBS3H C TJIMHUCTOM (hpaKmmeit
KaK B TEPPUTCHHBIX, TaK U B KapOOHATHBIX MO-
poliax, He HapyIIalTCA TaKkKe U ero MepBUYHbIC
CBSI3U CO CTPYKTYPHO-TEKCTYPHBIMH HX (opma-
MHU.

IIpouecc xmmuyeckoro mnpeoOpa3oBa-
Husi OB MMeET OTYeTIMBO BBIPAXKEHHBIH CTa-
JTUIHBIA XapakTep Ha (OHE 3aKOHOMEPHOTrO IO-
BBIILICHUSI €r0 yrieguKaluu U HOBOOOpa30BaHUs
OMTYMHBIX KOMIIOHEHTOB [7]. B mpenenax cra-
muit b—/I B coctaBe OB mnoBebIaercs coaepxa-
HHE KHCIIOPOJHBIX CTPYKTYp, B YB — cocraBe
pacdeT OTHOCHUTEIBHOE COJAEPKAHUE aPOMATUKH.
B nansHeimem nponecc pe3ko U3MEHSETCs — Ha
cranuax ['—K mnpoucxomuT cHukKEHHE KHUCIIO-
poaHBIX CTPYKTYp B coctaBe OB, B coctaBe YB
pacTeT conepkaHue aln(aTHUYECKUX CTPYKTYP.
Hanee, mpu mnpopokaromieics anudaruzanuu
YB npoucxoguT MOCTENEHHOE 3aTyXaHUE Ipo-
1eccoB OMTyM00Opa3oBaHusl.

[Tporieccel Murpanuu OUTYMHBIX KOM-
MMOHEHTOB, HAUYMHAIOTCA B paHHEM JMareHe3e U
OXBAaThIBalOT BECh JAJIBHEWUIIWI IIyTh pETHO-
HajbHOro JuTOoreHesa. OHHM  OHpeNeNsIIoTCs
MPAKTUYECKH €JMHBIM (PAKTOPOM — CHHEPE3UCOM
nopoAabl, (GpOPMHUPOBAHUEM IOJHOIO WIH Ya-
CTMYHOT'O BaKyyMa B 00pa3yromemMcsi TpeuHHO-
MOPOBOM TIPOCTPAHCTBE, YTO OOecleynuBaeT
¢pakuronuposanne OB U MuUTrpanuio MOIABHXK-
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HBIX €ro KOMIIOHEHTOB [7]. Murpupyromue u3
OB nedrenonoOHpie OUTYMBI U HEPTH, B HOBBIX
JUISE HUX YCIIOBHUSIX, B BHJIC JIOKAJIBHBIX BTOPHY-
HBIX CKOIUIGHWH, TOJBEPraloTcsi Hemocpen-

CTBCHHOMY KAaTar¢HCTHUYCCKOMY B03I[el‘/JICTBI/IIO
MUHEPAITBHBIX KOMIIOHEHTOB TTOPOJIBI U BOIHBIX
pacTBOpPOB.

Tabmnuua 1

HYTI/I HpCO6p330BaHI/IH OpraHn4eCKOro BCIeCTBa U €ro 6I/ITYMHI)IX KOMIIOHCHTOB B JIMTOI'CHE3C

Tumnbl TUTOTEHETHUYE-
CKHUX Ipeo0pazoBaHui,
TF€OTEKTOHUYECKHUE 30-

HBI UX TIPOSIBIICHUS 1
(hakTophI MpeobpazoBa-

Xapakrep npeobpa3oBa-
Hus OB B ycnoBusx neu-
CTBUS Pa3IUYHBIX JIUTE-
TEHETHIECKNX (DaKTOPOB

Kiaccrsl TBepapIx OMTYMOB
B JKMJIBHBIX, TIJIACTOBO-
JIUH30BUIHBIX, TTIOPOBO-
KaBEPHO3HBIX H JIp. JIO-
KaJIbHBIX MPOSIBIICHUSX,

Tumer HedTel mepBuy-
HBIX 3aJIeXkKeH (BHE BIIH-
SIHHSI TUIIEPTCHHBIX
(haKTOpOB) M UX Kpat-
Kasl XapaKTePUCTUKA

Hus OB BHE BJIMSIHUSI THIIEPTCHHBIX
(hakTOpOB
Pezuonansno- CraguitHbpIil XapakTep ManbThl 1 achanbTel HA Pezuonansno-
ounamomepmuueckuii | npeodpasoanus OB Ha | HU3IUX CTagUSIX JTUTOTE- JIUMO2EHeMUYEeCKUTL

[Tnatpopmennsie (me-
PUKPAaTOHHBIE) U MUO-
TCOCHHKIIMHAJIbHbIC
nporu6sl. [ToBbimeHne
JMHAMOTEPMHUYECKOTO
peXuMa Ipu peruo-
HAJILHOM TTOTPY>KEHUH
OTJIOKEHUI1 B Oacceiine

(hoHE 3aKOHOMEPHOTO
TIOBBIIIICHHS €ro yriiedu-
KaIy ¥ HOBOOOpa3oBa-
HUA 6I/IT}/MHI>IX KOMIIO-
HEHTOB.

Cramus b-J1: B coctaBe
OB mnoBrbIIIEHHE COACP-
JKaHUs KUCJIIOPOAHBIX

uesa (b-/1).
AchanbTHTBI, KEPHUTEHI,
HU3MINE aHTPAKCOIUTHI —
Ha MOCIEeIYIOINX CTAIHIX
(I-T)

CranuitHbli XapakTep
npeoOpazoBaHus HePTH
B 3aJIEKU
Cranuu bs-J1. Hedu
BBICOKOM IIIIOTHOCTH,
oborarieHnble achanb-
TOBO-CMOJIUCTBIMHU
komnoHeHTamu. [Ipe-

CeMMEHTAITUN coenuHenHwni. [loBpIre- obnamaroT HaPTEHOBO-
HHE apOMATHYHOCTH Y B. apoOMaTUYECKUE CTPYK-
Cramuu I'-K: B cocraBe TYPHIL.
OB cHmxeHue conepxa- Cragnu I'-XK. Hedpru
HUSI KUCJIOPOAHBIX MEPEXOAHOTO THIA K
CTpYKTYyp. Anudarusa- Cleyromel CTaauH.
s YB. Craguu K-T. Hedptu
Craguu OC-T: IIpu npo- JIErKH€ BBICOKOIapa-
JOJDKAFOIIEHCs amudaTh- (uHUCTBIE, MajIOCep-
3anuu Y B, nocreneHHoe HUCTBIE C Mpeodiiaa-
3aTyXaHue MPOLECCOB HUEM ann(aTHIECKUX
OuTYyMO0Opa30oBaHUs cTpyktyp. MHorma
KOHJICHCATBI.
Cmpeccoego- Pe3ko BeIpaXkeHHas 1e- AHTpakcomuT, rpaduTon] Cmpeccogo-
meKmoHuvecKuil CTPYKUUS JINIIHTHBIX 1 HETIOJHOKPHUCTAIIIHYE- mMeKmoHu1ecKuil
OBreoCHHKIIMHAIBHBIE | CTPYKTYp. B coctaBe OB CKUl TpaduT, IBHOKPH- (bopmuporanue 3ae-
o0JacTH. MOHKEHHOE COofIepIKa- CTaJUIMYeCKUH rpaduT HA | >Keil HeTH BO3MOXKHO

TekToHHYECKUI cTpecc

(HampaBiIeHHOE Hampsi-

YKEHHE) U BBICOKOTEP-
MaJIbHBIE PACTBOPBI.

HUEe OUTYMHBIX KOMIIO-
HEHTOB, a B COCTaBE UX —
BBICOKOE COJIEpKaHne
VB. Pe3koe npeobana-
HUE anmu(paTHISCKUX

CTPYKTYD.

CTaJUsIX (COOTBETCTBEH-
HO): 3€JICHBIX CIIAHEI] ITH-
J0T-aM(pUOOIUTOBOMU, aM-
(hnOOTUTOBOM U TpaHyIH-

TOBOIA.

TOJBKO B YCIIOBHSX UH-
BEPCHOHHOTO TIOTPY-
JKeHHs 00s1acTy U op-
MHUPOBAHHS BEPXHETO
CTPYKTYPHOT'O dTaxa).
Hedtu nerkue, ma-
JIOCMOJIMCTBIE, TTIOYTH
0eCCEepHUCTBIE C PE3KO
BBIpaKEHHOH anmdaTu-
YECKOH CTPYKTYpOH,
oOoraieHHbIe TBEpAbI-
Mmu napadunamu. Ha
KOHEYHOM 3Tare KOH-
JICHCATHI.

Konmaxmoeo-

HOJ’II/IKOH,I[CHC AllMOHHBIC, BI/ITYMLI TUIIA TPUPOIAHBIX

Konmaxmoeo-
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Mazmamuueckuil
I'eocuHKIMHATBHBIE,
uHor/Aa matGopMeH-

HBIE 00JTACTH C IITUPOKO
pacipocTpaHeHHBIMH
MarmMaTu4eCKUMH IPO-
SIBICHUSIMU. BpicOKO-
TeMIlepaTypHbIe KOH-
TaKTOBBIC BO3JICHCTBUS
UHTPY3UH uin 3G dy3uit
(TIportecchl THITa Kpe-
KHMHTa U IUPOJTN3a).

YacThIO IECTPYKTUBHBIC
npeobpaszoBanus. B co-
ctase OB, pu nonu-
KEHHOM COJIepKaHHH
VB, Benuka poib KUCIIO-
POIHBIX CTPYKTYp. B yr-
JIEBOJIOPOTHOM COCTaBE
MTOBBIIIIEHHOE CO/IepKa-
HUE HU3IIEH apOMaTHUKH.
XapakTepHbI HEMPEaeIIb-
HbIe coequHeHus. B co-
CTaBe KUCIOPOJIHBIX
CTPYKTYp MPUCYTCTBYIOT
(ranatel ¥ XHHOMIHAS
TPYIIAPOBKA.

KokcoB. Ha xoHeuHOI1 cTa-

JIH — IIYHTUT (HEeymopsi-

JIOUEHHasl CTPYKTypa yriie-

POIHCTOTO BEIIECTRA).

Mazmamuyeckui.
HedTu manocepuu-
CThIC, MAJIOCMOJIUCTHIC,
oborarieHHbIe apoMa-
THYecKUMH Y B Bo Bcex
¢dpakuusax. XapakTepHo
coueTaHue HUKINIe-
CKHX CTPYKTYp U JIeT-
KOT0 (hpaKIIMOHHOTO
cocraBa. B BeicInx
(hpakumsix 0OBIIHO BHI-
COKOE cofiepKaHue ma-
paduna. Unorna mpu-
CYTCTBYIOT HEIPEIeb-
Hble YB.

B3puwienoii ouamep-
MabHbLI
JlokemMOpucKHe Breo-
CUHKJIMHAJIbHBIE 00J1a-
CTH B IpC€aciiax NIUTOB
WA aKTUBU3UPOBAH-

Pe3ko BeIpaxxeHHast
JECPYKLHUS YTIEPOTHBIX
CTPYKTYP, pa3pbIB Iep-
BUYHBIX CBSI3€U yIJiepo-
na. Kpucranmnmzanus
CBOOOAHOTO yTiIepoa

Anma3s, 6opT, kKapOOHAII

HBIX TUIATHOPM,
OCJIO’)KHEHHBIE KpYTI-
HBIMH YJIBTPaOCHOBHBI-
MU HUHTPY3HSIMU.
B3peiBHBIE ITpOLIECCHI,
COIIPOBOXKIAIOIINE YIIb-
TPaOCHOBHBIE HHTPY3UU
Ha OOJIBIINX TITyOWHAX
B YCJIOBHSX 3KCTpe-
MaJIbHO-BBICOKHX J1aB-
JICHUU U TeMIepaTyp.

3TO HECOMHEHHO CITIOCOOCTBYET IMpOLIEC-
caM MOJIMMEPHU3alMi U TOJIMKOHJIEHCAIlUM MHU-
rpupyromux BemiectB. Hameuaercs, 4ro Ha
HavyanbHbIX ctagusax (b— /1) obpasyrorcs MaabThI
1 ac(anbThl, HA MOCIEAYIOIHUX, B 00JIee KECTKHX
YCIIOBUSIX MPOLECC MOCIEI0BATENbHO Pa3BUBAET-
Csl 11O JINHUM ac(alIbTUThl — KEPUTHl — HU3ILIUE
aHTpakconuThl. Ho, kak mokazanu Halu NeTpo-
JIOTHYECKUE HAOJIIOJICHHs], UMEHHO Ha 3TUX BbI-
COKHMX CTaJusiX, B CIIy4asX 3HAUUTEIBHOIO pa3-
BUTHS METACOMAaTHUYECKUX IIPOLIECCOB, JaHHas
3aKOHOMEPHOCTh HECKOJIbKO HapyIlaeTcCsl.
ITporieccel  oOpa3oBaHusi | IpeoOpa3oBaHUs
He()TH B YCIIOBUSIX DPETHOHAJIHHOTO JIMTOTEHE3a
UMEIOT CTAJUNHBIA XapakTep, B COOTBETCTBUM C
3aKOHOMEPHOCTSIMU CTaJIMMHOTO M3MEHEHMS CO-
craBa OB. B cBsi3u ¢ 3TUM He(Th NMEPBUUHBIX 3a-
JIe)KeHN TOJINTUITHA.

HampasnenHocTb npeodpa3oBaHus
He(Tel B YCIIOBUSAX PETMOHAILHOTO JINTOTEHE3a,
C KOTOPBIM CBSI3aHO OOJIBLIIMHCTBO OTKPBITBIX K
HACTOAIIEMY BPEMEHH MECTOPOXKJIEHUH, JeTallb-

HO n3y4yeHa. Ha HauanpHBIX dTanax (ctaauu bz —
J1) mepBUYHBIC 3aJIEKU TPEICTABICHBI CPABHH-
TENBHO TSKEIBIMU CMOJIUCTBIMU HEPTSIMH C BbI-
COKHUM COJIepKaHueM HaTEHOBO-apOMATHICCKHX
cTpykTyp. [lo Mepe MOBBIIEHUS AUHAMOTEPMHU-
yeckoro pexuma (ctaauu I' — XK) xapakrep 00-
pasyrommxcs HeTei JOBOJIBHO PE3KO U3MEHSET-
Csi, B COCTaBe HX TIPeoOJATaAl0T METaHOBO-
apoMaTHUYeCKHE CTPYKTYphI, CHIDKAETCS IJIOT-
HOCTh W COJIep)KaHHE ac(abTOBO-CMOJIMCTHIX
KOMITOHEHTOB. Ha koHeuHbIX 3Tamax (ctaaumm K
— T) — HeTH NEeTrKHe MAJOCEPHUCTHIC, BHICOKO-
napauHUCTBIE ¢ TpeoOiagaHueM anudaTude-
CKHX CTPYKTYp, HHOTJa KOHAEHCATHI [7].

OcoOblif TyTh BOJIOLMOHHBIX MPEeoOpa3oBaHUN
WCIIBITBIBAIOT TOPHBIC MOPOBI B YCIOBHSIX IBIEO-
CUHKJIUHAJIbHOM T'€O0TEKTOHUYECKOM 30HBI, CBS-
3aHHOH C IEHTPATBHBIMU YUACTKAMHU CKJIQ9aThIX
cucteMm. [ maBHeimuM QakTopoM mpeodpa3oBa-
HUS SIBISIETCS 37I6Ch TEKTOHWYECKHU CcTpecc, T.e.
HANPaBIEHHOE HAMpPSHKEHHUE, B Pe3yJabTaTe KOTO-
poro oOpa3yroTCsl CKIa4aToCTh, CIIAHIIEBATOCTD,

102



EKOENERGETIKA 4/2018

KIIMBaX, TPEIIMHOBATOCTh, Pa3pPhIBBI. Y Ka3aHHBIC
dbopmbl mposiBIeHUs 3TOro ¢akropa obecreun-
BAaIOT BJIMSIHHE BTOPOTO BAXHOTO (hakTopa — Tep-
MaJbHBIX TIYOMHHBIX («CKBO3bMArMaTHYECKHX,
o J[.C.KopxxuHckomy) pacTBOpPOB.

MunepanbHas 4acTh MOPOJABI pearupyet

Ha COBMECTHOE JeHCcTBHE 3THX (PAKTOPOB BKIIO-
YEeHUEM B CTaIUWHBIA MeTaMOp(UUECKHH Mpo-
LIECC, CTYNEHU KOTOPOTO XapaKTEpU3YIOTCS Tep-
MOJIMHAMUYECKU PAaBHOMECHBIMH MHUHEPaIbHBIMU
napareHe3ucaMu. BplieneHsl OCHOBHBIE CTaJuu
(damuu) meramopdusma [13]: 3emeHocnanmeBas,
MUA0T — aMpubonuToBasi, aMmpuOOIUTOBAS, TPa-
HYJIUTOBAsl, CO CBOMCTBEHHBIMU UM TpeJesiaMu
Temneparyp u nasnenuii (450°C, 3-4 xGap —
780°C, 6-8 x6ap) u ¢ mojpa3jeleHHeM Ha Cy0-
cranuu (cyodarmm).
Y CTaHOBNIEHO, YTO MO/ BIMSHHUEM TeX ke (aKTo-
POB 3BreoCMHKIMHAIBHOM (a3bl OB ucnbIThIBaeT
HE MEHee pajJHKajbHbIe MpeoOpa3oBaHus [8, 9].
[TponcxomuT pe3Ko BBIpAKEHHAS AECTPYKIUSI
JUNUAHBIX CTPYKTYp. B coctaBe OB oTmeuaercs
MOHMKEHHOE COZIep)KaHuEe OUTYMHBIX KOMITOHEH-
TOB, @ B X COCTaBe — BBICOKOE cojiepkanue YB ¢
npeobiaganuem anudarudeckux cTpykryp. Cpe-
o (GaKTOpOB, OOECIIEYMBAIOIIUX CTOIb CYIIE-
CTBEHHBIE NPEoOpa30BaHMUsl, ClIeAyeT 0co00e 3Ha-
YeHUE MPHUABaTh TEPMAIbHBIM BOJHBIM PaCTBO-
pam. DOTH pacTBOPHI, MOCTYMAONIUE U3 HUKHUX
30H 3€MHOM KOpBI, a 4acTbl0, BO3MOXKHO, U M3
BEpXHEW MaHTUHU, OOTaThl COCTUHEHUSIMU TSKe-
JBIX METAJJIOB U UMEIOT KOJUIOMIHBIN XapakTep.
OHM, HECOMHEHHO, SBJISIOTCSI MOLTHBIMHM KaTaJlu-
3aTopaMu JIECTPYKTUBHBIX TpeoOpazoBanuii OB,
YTO JIOKa3bIBAaeTCs, HANpUMep, MPAKTHKON Kpe-
KUHTa HEPTETPOIYKTOB.

[Terponoruueckue HCCleAOBAaHUS IMOKa-
3a]ii, YTO YIJIEPOAMCTOE BEIIECTBO MeTaMopdu-
YeCKUX TOPOJI HMCIBITHIBAJIO MPOIECCH aKKyMYy-
JAUAA W IepBUYHOM wmurpanuu. Ilo crenenn
CTPYKTYPHOH YHOPSIIOYEHHOCTH OHO COCTaBISET
PST CIIEAYIONIMX KJIACCOB TPUPOIHBIX TBEPABIX
OUTYMOB: aHTPAKCOMUT —> TpadUTOUI U HEIOJI-
HOKPHUCTAJUTMYECKUN TpaduT — SBHOKPUCTAIIIH-
4ecKuil rpaduT, IpUYpPOYCHHBIX K CTaausM (Co-
OTBETCTBEHHO): 3€JICHOCIAHIIeBOW — 3MUI0T —
amMpuOoIUTOBOM — aM(puOOIUTOBON U TpaHyIHU-
TOBOW [5, 8].

3anexxu HeTU B 3BreOCHHKIMHAIBHBIX 30-
HaX YCTaHOBJICHBI TOJBKO B T€X MUX 00JACTAX, KO-
TOpBIE TOCIIE 3aBEPILIEHUS CKIAI4aTOCTH U TOA-
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HATUSI TOHOTO MAcCCUBA, UCIIBITAIM HHBEPCUOHHOE
norpyxeHue u (GOpMHUPOBAHHE BEPXHETO CTPYK-
TypHOTO 3Taxa. Ele He SICHbI MPUYMHBI BO300-
HOBJICHUS T€HEPALIMOHHBIX CIOCOOHOCTEI MOpO.
B OTUX YCIOBUSX,CCIM TMPUHATH BO BHUMaHUE
IIOJIHOE OTCYTCTBHE 3aiexed YB um ciemnoB ux
ObUIOrO HAJIWYUS B OTKPBITBIX 3HIMCOCHHKIIN-
HalbHBIX cucTteMax. lIpencraBnsercs, 4yTo Takou
IIPOLIECC MOKHO CBSI3BIBATH JIUIIL C OKPAUHHBIMU
y4acTKaMU 3BF€OCHUHKIMHAIHN, MPU 3HAUYUTENb-
HOM IOI'PYKEHUU CPABHUTEJIBHO MaJ0 METaMOp-
¢uzoBanubix nopoxa. Hedtu manHoro tuma, Ko-
TOPBIA ~ MOXET OBITh Ha3BaH  CTPECCOBO-
TEKTOHHYECKHM, MpeICTaBiIstone coboil mpo-
OYKT PE3KUX JAECTPYKTHBHBIX IPEOOpa3OBaHUN
HCXOJHOTO BEIIECTBA, HE OTIMYAIOTCS Pa3HO00-
pasueM cocraBa. JTO JIETKHE, MOYTH OeccepHH-
CThI€ MaJIOCMOJIMCTbIE HE(TU C PE3KO BBIPAKEH-
HOM anudaruyeckoil cTpykTypoil, oOoramieHHbIe
TBepAbIMU NapaduHamu. PacipocTpaHeHbl Takxke
ra30KOHJICHCAThl U 3aJI€KU METAHOBBIX U a30THO-
YIJIEKUCIOMETAaHOBBIX T'a30B, KOTOPbIE SBISIOTCSA
MPOJYKTaMU BBICHICH CTaauU ACCTPYKTUBHBIX
npeoOpazoBanuid. [Ipumepamu 3anexeil JaHHOTO
TUMA SIBIAIOTCS KOHAEHcaThl W ra3el  Eiicko-
bepeszanckoro paitona u lLlentpansHoro Ilpen-
KaBKa3bsl, MPUYPOUEHHBIE K CIOKHOAMCIOLHUPO-
BaHHBIM II0pPOJIaM MEPMH U JI€BOHA, CIararoliuM
TepUUHUABl HIKHETO CTPYKTypHOro sTaxa. K
TOMY K€ TUITy OTHOCSITCSI HEKOTOpble HeQpTH Mu-
HYCUHCKOM BIAJWHBI, TEHETUYECKH CBSI3aHHBIE C
KeMOpHeM, CIaralmIliuM CKJIaJ4aToe €€ OCHOBa-
HUE.

CoBepiieHHO 0COOBINM XapakTep JIMTOreHe-
TUYECKUX TMpeoOpa3oBaHUN yCTaHOBJIEH B YCIO-
BUSIX MarMaTU4eCKUX KOHTaKTOB. 3/1€Ch, IIPU BBI-
COKHX TeMIlepaTypax, CPaBHUTEJIbHO MaJOM MO-
JIBIDKHOCTH MUHEPAJIbHBIX KOMIIOHEHTOB M TIO-
HIKeHHOM ToTeHiane Boasl u CO2, oOpaszyror-
Csl MEJIKO3E€PHUCTHIE MOPO/IbI IPYIIBI POTOBUKOB.
OB B pe3ynbTare NpoOLECCOB THMA KPEKHUHIra U
MUPOJIM3a UCTIBITHIBAET PEAKIMU MOJMKOHACHCA-
MU U, OTYaCTH, aecTpykuuu. [lo mepe ycunenus
TEpMAJIbHOTO BO3AEHCTBUSA, B cocTaBe OB moBbI-
[Ia€TCS POJIb KUCIOPOJHBIX CTPYKTYpP, B OUTYM-
HOM YacTH CHUIKAETCs coaepkanue Y B u Bo3pac-
TaeT KOJUYECTBO ac(albTOBO-CMOJIHMCTBIX KOM-
nmoHeHToB. B YB-uactn,3a cuer MeTaHOBBIX, IO-
BBIIIAETCSI KOJMYECTBO APOMATUYECKUX CTPYK-
Typ, B 0COOEHHOCTH HU3MUX UX (pakuuid. Ilo
JAaHHBIM UHQPAKPACHOH CIEKTPOMETPHUH, B XJIO-
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pOoOpPMEHHBIX  AKCTpaKTax OOHAPYKUBAIOTCS
¢ranatel. MUKPOCKONMHYECKUMHU METPOJIOrHye-
CKUMH HCCIICIOBAaHUSIMU B IUIH(AX yCTaHOBIIEHA
spKasi OpaH’)KeBas WJIM KpacHO-OpaH)KeBasi IUT-
MeHTanusi Outyma. DTa MUTMEHTALus, BEPOSATHO,
CBsI3aHa ¢ 00pa3OBaHUMEM B YCIIOBUSAX BBICOKO-
TEMIEPaTYypHOTO  KOHTAaKTa  CHEHU(PHUUECKUX
IpyNI COeIWHEHUH, HallpuUMep, O- U H- OCH3XU-
HOHOB - TPOM3BOJHBIX JUTHAPOOEH30JIOB WU
KOHJICHCUPOBAHHBIX T'€TEPOLMKINYECKUX COEIM-
HEHUW THUIA aKpUXUHA, WKW KE MPOU3BOIHBIX
aHTpalleHa- AHTPAXUHOHA U aJIM3apUHA.
MHOrouncaeHHbIE KUJIbHBIE IPOSBICHUS
TBEPAbIX OUTYMOB, COMPOBOKIAIOIINE KOHTAKTO-
BBIE OPEOJIbl C MHTPY3UEH, KaK 3TO YCTaHOBJIEHO
Hamu B Kapenuu, npeacraBieHbl pa3HOCTSIMU TH-
Ma NOpUPOJIHBIX KOKCOB. Ha kOHeuHOM craauu
3TOT WIYHTMT-COBEPUIEHHO HEPACTBOpUMAs pa3-
HOCTb, OTJIMYAOIASACSA HEYNOPSAJOUYEHHOU CTPYK-
TYpOM yTI€pOJIUCTOTO BEIIECTBA.
CymecTtBoBanue B npupoje Hedred KOoH-
TaKTOBO-MarMaTH4eCKOro TuMa ObUIO YCTaHOB-
neHo eule B Hadane 60-x romoB O.A.Pamuenko.
Ot HepTH OBUIM BBIJEICHBI €10 Kak OCOOBIN
MOJATHUIT MAJOCEPHUCTHIX He(dTeH, MOABEPTIINXCS
BO3JICHCTBUIO BBICOKUX T°, CBSI3aHHBIX C BYJIKa-
HUYECKOU aesTenbHOCThio. [1o nanHbiM Paguen-
KO W  YCHEeHCKOro, He(pTH  KOHTAKTOBO-
MarMaTU4eCcKOro TUIA OTIMYAKOTCS HU3KOWU cep-
HUCTOCTBIO, JIETKMM (PPaKIIMOHHBIM COCTaBOM,
BBICOKMM COJIEpP’)KaHUEM apoMarudyeckux YB Bo
BceX (pakuMsx, MHOIA 3HAYUTEIBHOU obora-
IIeHbl TBepAbIMU MapaduHaMu. [ HUX Xapak-
TEPHO COYETAaHUE IUKIMYECKHX CTPYKTYp C
OUEHb HM3KOM CMOJIUCTOCTBIO, IIPU JIETKOM
¢pakuuoHHoM cocraBe. Hedtu manHoro tuna
nmerotcs Ha Kamuarke B MHaonesuiickoi u Ac-
camo-bupmanckoil obnactsax, B SAnonun. Bepo-
ATHO, K TOMY >K€ THUITy OTHOCcUTCS HePTh Mypaa-
XaHJIMHCKOT'O MECTOPOXI€HUS B A3epOaiiixkaHe.
B Ttan.l mpencraBieHa eme oaHa JIMHUS
npeoOpazoBanusi OB, cBs3aHHas ¢ JOKEMOpHii-

CKUMH  JBTCOCHHKJIMHATBHBIMA  OOJACTSAMH,
OCJIOKHEHHBIMU KPYITHBIMU  YJIBTPAOCHOBHBIMHU
UHTPY3USMHU, KOTOPBIE PACIIOJIOKEHBI B IIPEIEnax
[IMTOB WIA aKTUBU3UPOBAHHBIX Matgopm. Dak-
TOPOM TIPeoOpa30BaHUs 3/1€Ch SBISIOTCS B3PbIB-
HBIE IIPOLIECCHI, CONPOBOXKAAIOLIUE ITU UHTPY3UU
Ha OOJIBIINX TIIyOMHAX B YCIIOBHSIX SKCTPEMallb-
HO-BBICOKMX JaBJICHUN M TeMmmeparyp. 371ech, B
o0pa3yromuxcst BCJIEACTBUE B3phIBOB AMATEpMaXx,
B KOHTAKTOBBIX OpeoJyiax OOKOBBIX MOpPOA, 000-
raimieHHbIXx OB, pe3ko BbIpa)keH mpolecc Je-
CTPYKLIMU YTJIEPOJIHBIX CTPYKTYP M pa3pbIB Mep-
BUYHBIX CBA3eH yriepona. [Ipoucxonur xpucrai-
au3anusi CBOOOJAHOTO yIiepoAa B BHUJAE aiMasa
WIA CBETJIOW MEJIKOArperaTHoM pasHocTH Oopra
WIK XK€ OO0OrameHHOro TrpadUTOM MEIKOKPH-
CTaJJIM4YECKOro KapOoHano. [laHHast JuHUA TIpe-
o0pa3oBaHUsl HM3y4eHA Mayo, a HHTEpIpeTanus
reoJI0rM4ecKoil 0OCTaHOBKH, ¢ KOTOPOW OHA CBS-
3aHa, HE BCErJa yJIOBJIETBOPUTEIIbHA.

Takum 00pa3zoM, pa3inuyue JUTOTCHETHYE-
CKUX (paKTOPOB, CBSI3AHHBIX C F€OTEKTOHUYECKON
30HAJILHOCTBIO 3€MHOM KOPBI, OIIPENEIISAET XapaK-
Tep mpeoOpa3oBaHUl KaK MUHEPAIbHOW, Tak U
OpraHWYEeCKOM COCTABJSIOIIEH TOPHBIX MOPOJ.
Boinenennsie HeckobKo TyTei sBosmonuu OB
JIOCTaTOYHO PE3KO Pa3IMyaloTCs MEXIy coOou
II0 TEOXMMHUYECKOM XAPAKTEPUCTUKE HE TOJIBKO
camoro OB, HO U MHUIpalMOHHBIX €r0 MPOAYK-
TOB-TBEpAbIX OUTyMOB U HedTeil. [lomyueHHble
MaTepuaIbl MOTYT OBITh MOJIOKEHBI B OCHOBY HX
F€HETUYECKON KIacCU(pUKaLlMU, a YCTaHOBJIEH-
HbI€ 3aKOHOMEPHOCTH - TIOCIYXHUThb B JAEJE IpO-
THO3HOM OILIEHKH UX THUIIOB.

Upe3BbplualiHO BayKHBIN ISl IIO3HAHUS T€HE-
3uca TunoB OB Bonmpoc 0 KaTaJTUTUYECKOM BIIHS-
HUHU MUHEPAIbHBIX KOMIIOHEHTOB MOPOABI U CO-
MYTCTBYIOIIMM WM TEpPMaJbHBIX PACTBOPOB Ha
IpOoIecChl JTUTOI€HETHUECKUX €ro Mmpeodpa3oBa-
HUN TpeOyeT aHaJIUTUYECKOTrO0 M HKCIIEPUMEH-
TaJbHOI'O N3YYEHUS.
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UZVi MADDOLORIN VO ONUN BITUMLU KOMPONENTLORININ LITOGENEZDO
TOKAMUL YOLLARI
Mammadov H.A., Pasayev Z.M.

Miixtalif tektonik zonalarin {izvi maddolorinin geokimyavi vo petroloji Oyronilmasi osasinda
stixurlarin litogenetik doyismalori vo bitumlarin xarakterino uygun olaraq, lizvi maddslorin ¢evrilmo
yollart miiayyan edilmisdir. Platforma, geosinklinali vo evgeosinklinal vilayatlor {igiin metamorfizmin
tipino vo faktorlarina uygun olaraq, ilkin neftlorin 3 asas tipinin ayrilmasi ehtimal olunur.

THE EVOLUTION WAYS OF HYDROCARBON'S SUBSTANCE AND IST BITUMINOUS
COMPONENT IN ALITHOQENESIS
H.A. Mammadov, Z.M.Pashayev

The ways of reformed of organic substance’s rocks of the variety tectonic zones were studied
based on the geochemistry and petrology. These ways are according with lithogenic changins of rocks
and hard bituminous. In according with dominant type of metamorphism and factors are caused for the
cratons, geosyncline and eugeosyncline areas is expected the priority development at three different types
of mother’s oil.
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ANM KATALIZATORU UZORINDO DIiZEL YANACAGININ HIDROTOMIZLONMOSI
PROSESI
N.T.Oliyeva, P.I.Hiiseyn
huseynpolad@mail.ru
Azorbaycan Déviat Neft va Sanaye Universisteti

Acar

sozlor:  dizel yanacagi, hidrotomizloms,

kiikiirdlosdirici agent, seolittorkibli katalizator, kiikiird-
tizvi birlogmoalor

Yanacaqlarin hidrotomizlonmasi — neft emalinin
miimithm proseslorindan biridir, bu proses neft
fraksiyalarindan kiikiird-iizvi birlogsmalorin, azot-
tizvi birlosmolorin, metal-iizvi  birlogsmolorin
tomizlonmoasi, hamginin olefinlarin vo dienlarin
hidrogenlosdirilmasi mogsadilo istifado olunur.
Hal-hazirda yanacaqlarda kiikiird-iizvi
birlogsmoalorin miqdarina goéra daha sort normalar
mioyyanlosdirilmisdir. Xiisusilo, dizel
yanacaqlar1 tigiin standart miioyyon edilmisdir ki,
buna asason mdveud sinif birlogsmalorin miqdari
0,05% (kiit.)-don ¢ox olmamalidir [1].

Moveud standarta riayot olunmasi {igiin
daha miikemmol Katalizatorlar talob olunur ki,
bunlar da iqtisadi  olverisliliyine  gora
forglonmalidir.  Hal-hazirda istifado  olunan
katalizatorlar sixilma zamani qeyri-gonastboxs
mohkamliys vo yeyilmoys malikdir ki, bu da
onlarin reaktora doldurulmast vo prosesin
gedisindo sonraki  regenerasiya  zamani
problemlar yaradir.

Moveud todgigat isinin mogsadi yiiksok
mohkomliyi ilo forglonon dizel yanacaginin
hidrotomizlonmasi katalizatorunun yaradilmasi

hesab edilir.
700

Tacriibonin metodikasi

Hidrotomizloma katalizatorunun
hazirlanmast  iiciin  hopdurma texnologiyasi
secilmisdir. Al-Ni-Mo katalizatorunun
hazirlanma marhalalori asagidak: sokildadir:

I morhalo — katalizator dasiyicist — aliiminium
oksidin 200°C temperaturda sobada
qurudulmasi;

Il morholo — dasiyict tizorine 25°C
temperaturda vo intensiv qarisdirma ilo 12%
(kiit.)  miqdarinda ~ ammonium  molibdat
(NH4)4aM03026 mohlulunun hopdurulmast;

1l marhalo — temperaturlu saxlanma ilo
coxpillali texnologiya {izro sobada katalizatorun
kozordilmasi (sak. 1.);

IV. morhalo - dasiyicimin - 25°C
temperaturda vo intensiv qarisdirma ilo 10%
(kiit.) miqdarinda nikel mohlulu  Ni(NOz3)2
mohlulu ilo hopdurulmast;

V moarhalo — temperaturlu saxlanma ils
coxpillali texnologiya iizro sobada katalizatorun
yenidon kozardilmasi.

Aliimonikelmolibden katalizatorunun
alinmas1 metodikasi sokil 1-do gostorilmisdir.

600 -
500 -
400 A
300 A
200 - qurutma
100 A

0

Temperatur, °C

kozartma

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Zaman, saat

Sak. 1. Katalizator dasiyicisinin termiki emal rejimlori

Owvalcadon dogranilmis vo olonmis katalizator

100 sm® miqdarinda reaktora doldurulur.
Katalizator tobogolori iizorino vo altina inert
garmaglar yerlosdirilir. Temperaturun

yiiksaldilmasi saatda 25-30°C siiratlo 200°C-ys

godor bas verir. Bu zaman tozyiq 35 atm.,
hidrogenin verilmasi iso 30 I/saat toskil edir.
200°C-ys catdiqda sistemdo 2 saat saxlanma
hoyata kegirilir vo katalizatorun kiikiirdlogmasi
bas verir. Kiikiirdlogdirici agent — torkibinds 1%
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(kiit.)-ya godar kiikiird-iisvi birlosmalar olan dizel
yanacagidir.  Temperatur  310°C-yo  qodor
yuksaldilir. 250°C, 280°C vo 310°C-do maye
mohsul yigilir ki, bu da sonradan katalizatorun
sulfidlogsma doracasinin miioyyan edilmasi igiin
analiz edilir.

Xammal kimi tocriibalords  torkibinda
1,08% (kiit.) kiikiird-iizvi birlosmolor olan dizel
yanacagindan istifado olunmusdur.

Katalizatorun sinaqlar1 zamani istifado
olunan dizel yanacagmin torkibindo kiikiirdiin
miqdar1 1,08% (kiit.) toskil edir. Sulfidlogsmo
zamani maye mohsulun (hidrogenizat) analizi
cadval 1-do gostorilmisdir. Dalillor onu gostarir
ki, katalizator tamamilo sulfidlogmisdir.

Cod.1.
Temperatur, °C 250 280 310
Tozyiq, atm 35 35 35
Hidrogenizatda kiikiird-iizvi birlosmolorin miqdari, % (kiit.) 0,83 0,34 0,19

Dizel fraksiyasiin hidrotomizlonmasi 300-380°C
temperaturlarda, 2-5 MPa tozyiqdo, xammalin
verilmasinin 2-4 saat™ hocmi siiratlorinds aparilir.
Hidrokiikiirdstizlosma prosesinda asasan
alimokobaltmolibden (AKM) Vo
alimonikelmolibden (ANM) katalizatorlarindan
[2-6], o ctimlodan, seolittorkibli katalizatorlardan
[7-9] istifads olunur. Onlarin {izorindo xammalin

kiikiird-tizvi birlogsmolordon tomizlonmo daracasi
98%-o catir.

Katalizator mohkomliya goro
yoxlanmigdir. ©zmo qilivvasi 60 N/mm dono
diametri toskil etmisdir. Cadval 2-do sonayedo
istifado olunan katalizatorun xarakteristikalari,
homginin  texniki  sorait  {izro  toloblor
gostorilmisdir.

Cod. 2.

Katalizatorun xarakteristikasi

Ne Adi Maohkamliyi, N/mm Xikiirdsiiz, 70

1 TV 38.30240-95 > 15 85

2 Alinmis > 60 96

3 ro-70 20 97

4 PKK-222 22 96

5 TK-554 25 98
t=360°C, v=3 saat™*, P=3MPa-da Xxikirdsi

Tadqiqatlarin naticalori gostormisdir ki, ¢oxpillali
kozortmo texnologiyasindan istifado etmoklo
dizel yanacaginin hidrotomizlonmosi prosesinin
katalizatoru alinmigdir ki, bu da moévcud xiisusi
mohsuldarliqli katalizator ilo miiqayisodo 3 dofo
yiikksok mohkomliya malikdir. Hidrotomizlonmis

xammalin ¢iximi 99% (kiit.) toskil edir. Qeyd
etmok lazimdir ki, modvcud todqiqatin osas
stlinliiyli yiikksok mohkomliya malik katalizator
almaga imkan veron katalizator dasiyicisinin
termiki emali iisulu hesab edilir.

Naticalar
Coxpillali k6zardilma naticasinds dizel yanacaginin hidrotomizlonmasi prosesi tigiin katalizator
alinmigdir ki, bu da mévcud olan xiisusi mohsuldarligli katalizator ilo miiqayisads yiiksok moéhkomliyi
il farglonir. Bu zaman hidrotomizlonmis xammalin ¢ixim1 99% (kiit.) toskil edir.

9dabiyyat siyahisi
1. Kamunckwii 2.0., Yepnakona ['.H. // XTTM-1997-Ne 1-C. 14-15.
2. TanarapoB M.A. u np. TexHonoruyeckue pacdyersl yCTaHOBOK nepepaboTku Hedptu. — M.: Xumus-

1987-352 c.

B w

VYa: I'mnem-2002. — 672 c.

Yukynaesa B.B., CagsikoB P.P., Hukutun P.H. UnTepner pecypc: M. Xumus-2005-200 c.
AxwmetoB C.A. Texnonorus riyookoil nmepepaboTku HedTHu U raza: YuebHoe nocobue ans BY3os.



EKOENERGETIKA 4/2018

Baiine 10.X., CyxopykoB A.M., Hukonaituyk B.A. u ap. // XTTM-1998-Ne 1-C. 25-27.

. Hemumu E.N., Ps6oukuna O.B., T'oponernkuit M.JI. // XTTM-1998,-Ne 2-C. 45-46.

. Hedénor b.K., Paguenko E.Jl., Anues P.P. Karanuzaropsr yrnyonennoi nepepaboTku HeGTH. — M.:
Xumu-1992-272 c.

. Myng C.JI., Tanmucman E.JI., Hacupos P.K. u ap. // XTTM-1997-Ne 1-C. 38-39.

. Kypranos B.M., Baceiiko A.W. u np. I'mapoouynctka HePTEnpoayKTOB Ha AIFOMOHHKEILMOIHOIEHO-
BBIX KaTanmu3aTopax. Temarndeckuii 0030p. — M.: [IHUMHedrexum-1975-C. 59-63.

NPOLNECC T'MIAPOOUYUCTKHU AU3EJIBbHOI'O TOIIVIMBA HA AHM-KATAJIN3ATOPE
H.T.AJIMEBA, I.LU.I'YCEVH
B pe3ynbrare MHOTOCTYyNEHYATON MPOKAJIKH, MOJYUYEH KaTajau3aTop Mpoliecca TUIPOOYUCTKU
JIN3EIIBHOTO TOIUIMBA, KOTOPBIN, IPU CPAaBHUMOW ¢ MMEIOIIMMHUCS KaTaln3aTopaMu YAEIbHOW MPOH3-
BOJMTEIBLHOCTH, OTIHYACTCS OOJIbIIEH MPOYHOCTHIO. [Ipy 3TOM BBIXOJI THIPOOUYHUIIICHHOTO CHIPhS CO-
craBisieT 99% macc.

PROCESS OF HYDROCLEANING OF DIESEL FUEL ON ANM-CATALYST
N.T.ALIEVA, P.I.HUSEYN
As a result of multi-stage calcination, a catalyst was obtained for the process of hydrocleaning
diesel fuel, which, when compared with the available catalysts, the specific productivity, is more dura-
ble. The yield of hydrocleaning raw materials is 99% of the mass.
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XANOGAH YANAR SISTININ PIROLIZINDON ALINAN DISTILLATIN HIDROKREKINQI
S.9. Mammadxanova, E.9. Cabrayilzads
Azarbaycan Dovlat Neft va Sanaye Universiteti
elnur.cebrayilzade@mail.ru
Acgar sozlor: hidrokreking prosesi, hidrogen sulfid,
olefin, azot, bifunksional katalizatorlar, yanar sist

Hidrokreking neft distillatlarinin = vo
qaliglarinin algaq temperaturlarda va hidrogenin
yiiksok tozyiqi altinda hidrogenlosdirici tursu
xassali polifunksional katalizatorlar {izorindo
katalitik emal1 prosesidir. Hidrokreking prosesi
bir vo ya iki pillali katalitik prosesdir. Proses
hidrogen miihitindo | pillodo 430°, Il pillodo
480° C-don yiiksok olmayan temperaturlarda
apartlir. Hidrogen sorfi 1-5 %, xammalin hacmi
siirati 1,5 saat™ o godar olur. Hidrogenin tozyiqi
32 MPa—a qodar, dovr etdirilon hidrogen tarkibli
gazin xammala nisbati 500-2000 m%*m? olur

[1].

Proses xammalin yiiksok molekullu
komponentlarinin - gismon  pargalanmasi ilo
miisayiot olunur. Par¢alanma naticasindo amalo
galon karbohidrogenlordon, xammalin nviindan
Vo prosesin soraitindon asili olaraq, maye
gqazdan yaglara vo kiikiirdslizlosmis neft
fraksiyalarina gador miixtalif mahsullar almagq
mimkiindiir.

Xammal mogsadli mohsulun néviing
osason secilir: maye qaz istehsali liclin xammal
kimi benzin fraksiyasindan; benzin, kerosin vo
dizel yanacagi almaq {g¢iin kerosin dizel
fraksiyasindan, habelo neft emalinin qaliq
mohsullarinda istifads olunur [2].

Qag vo parafinlor yiiksok indeksli yaglar
istehsalinin -~ xammalidir.  Yiiksok  kiikiirdlii
neftlordon, kiikiirdlii  vo yiiksok  kiikiirdlii
mazutlardam, distillat mohsullart vo ya az
kiikiirdlii qazan yanacaqlar1 istehsali liciin
xammal kimi istifado etmok miimkiindiir.
Hidrokreking prosesi zamani asagida gostorilon
kimyovi reaksiyalar bas verir [3].
kiikiird, azot vo oksigenin
birlosmalarinin hidrogenolizi;
aromatik karbohidrogenlorin hidrogenlogmasi;
naften holgolorinin agilmast;
tsiklik strukturlarin dealkillosmasi;
parafin va alkil zancirlorinin pargalanmast;
omoala golmis fragmentlorin izomerlogmasi;
pargalanmig rabitalorin hidrogenlo doymasi

heterotsiklik
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Kiikiirdli, azotlu, oksigenli birlosmalarin
hidrogenolizi noticasinds uygun olaraq H»S,
NH3, H20 vo miivafiq karobhidrogenlor amolo
golir. Xammalin torkibindo metal iizvi
birlosmoalor olur ki, onlar da hidrokreking
prosesi zaman1 miixtalif doracads pargalanir vo
bu zaman ayrilan metallar katalizatorun sathins
cokiir. Bu da katalizatorun aktivliyinin asagi
diismoasina sobab olur.

Hidrokreking prosesinin yiiksok
temperaturda aparilmasi olefin vo poliaromatik
karbohidrogenlorin  hidrogenlogsmasina  mane
olur. Ona goéra do prosesin hor iki pillasinda
tozyiq hidrotomizlomo  prosesino  nishoton
yiksok saxlanilir. Hidrokreking prosesindo
miirokkob kompleks reaksiyalar getdiyi {gilin
reaksiya istiliyini toyin etmok o godords asan
deyil.

Bir pilloli hidrokreking qurgularinda
hidrotomizloms, hidrogenlasdirmoa Vo
hidrokreking eyni reaksiya sisteminds hoyata
kegirilir. Belo qurgular o zaman istifads olunur
ki, maksimal ¢iximla orta distillat (dizel
fraksiyasi tipli), hom¢inin mayelosdirilmis neft
qaz1 vo ya yiingiil xammaldan tarkibindos azotun
miqdar1 az olan benzin fraksiyas: almaq lazim
olsun. iki pilloli prosesdon, hidrotomizloma va
hidrogenlogdirmoni hidrokrekingdon ayr1 hoyata
kecirmok lazim goldikdo istifado olunur.
Mogsad xammalin boyiik ¢iximla benzin vo
reaktiv yanacaga c¢evrilmasidir. Bu zaman
birinci pillodo katalizator kimi nikel, kobalt,
volfram oksid vo ya sulfidlorindan, ikinci
pillada isa, platin va ya nacib metal olavali seolit
torkibli kontakt totbiq edilir.

Hidrogen sorfi hidrokreking prosesinin
somorali olmasinda ohomiyyatli rola malikdir.
Ogor xammalin tarkibinds hidrogen qatiligini He
, aliman mohsullarm torkibindoki hidrogen
qatiligimm1 Ho ilo isaro etsok, onda prosess lazim
olan hidrogen miqdar1i X maddi balans
tonliyindan toyin edilo bilor [4].

100H + X = Ho(100-X)
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Maddi balansa aid tocriibi ragomlor
molum oldugda hidrokreking prosesinin tam
maddi balansini asagidaki kimi yazmag olar:

100H; + X = aHa + bHy + dHq

Burada ab,d — miivafiq olaraq qaz,
benzin va qazoyl fraksiyalarinin miqdari, %, Ha,
Hp, Ha — xammal + H; —yo goro miivafiq

konsentrasiyasidir. Bu zaman a + b + d = 100
+ X olur [5].

Hidrokreking  prosesinds  katalizator
gismindoa Ganca “Giltorpaq Istehsalat birliyinin”
aliminium istehsalatinin tullantt mohsulu —
slamdan istifado edilmisdir. Katalizatorun
kimyavi torkibi cad.1 - do gostorilmisdir.

mohsullarin ~ torkibinds  olan  hidrogenin
Codval 1.
Katalizatorun komponent torkibi
Komponent Migqdari, %
SiO» 84
Al>;03 10
Fe203 5,4
K20 0,4
Na20O 0,2

Hidrokreking prosesi zamami omalo
golmis qazin kimyavi torkibi “Hewlet Packard”
HP — 6890 qaz xromatografinda toyin
edilmisdir. Dom va karbon qazlari, homginin Ci
— C4 karbohidrogen qazlarindan ibarat garisigi
analiz etmoak ti¢iin daxili diametri 3 mm olan iig
ardicil birlogdirilmis xromatoqrafik kalondan
istifads edilmisdir. Dasiyic1 qaz kimi 25 ml/daq
stiratlo verilon hidrogendon istifado edilmisdir.
Kalonda temperatur 30° C, detektor vo
injektorda 100° C toskil edir. Birinci kalonda Cs
— C4 karbohidrogen qazlari, ikincido C2 — COg,
ticiinciido CH4 vo CO analiz edilmisdir. ©moalo

Vv =2 [mifq]

Burada: 1, —qazometrda dl¢iilmiis gazin hacmi,
ml;

Vy — qazin torkibindoki hidrogenin hocmi, ml;
Gx — xammalin kiitlasi, q

Qazin torkibindski har hansi i komponentin
miqdart (hocm, %) daxili normallasdirma
metodu ilo hesablanmigdir.

Si
Ci= s 100 (%)
Burada: S; - komponentin pikinin sahasi, sm?;

Y. S; - xromatoqramdaki piklorin imumi sahosi,
2.
sm*;

galmis qazin miqdant asagidaki diisturlarla . o
hesablanmisdir. Xromatoqgrafik kalonlarin gostericilori cod.2 —
do verilmisdir.
Codval 2.
Xromatoqrafik kalonlarin gostoricilori
Kalon .
Anal lon D
Uzunlugu Dastyici Maye faza aliz edila astylet
No maddalor gaz
1 6 Xromosorb — P 20% bis(2 Cz3—Cs
etoksietil)
2 2 Paropak Q adipinat + 20% C2-CO2 H,
di(etiheksil)
3 1.5 Molekulyar alok 5 | sebasinat CHavo CO
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Qazlarin analizinin infraqirmizi spektrlori sok.1 — do verilmigdir.
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kolon 1
Sakil 1. Qazlarin analizinin xromatoqrami
NOTICO
Yuxarida deyilonlar asasinda miiayyan olunmusdur ki, hidrokreking prosesi naticosinds alinmis

mohsullar1 benzin, kerosin va dizel fraksiyalarina ayirmaq elocs do gaz mahsullar sldo etmok olar.
Prosesds hidrokreking katalizatoru gismindo yerli materialdan — “Gancas Giltorpaq istehsalat Birliyinin”
tullant1 mohsulundan istifads edilmisdir. istifade olunan katalizatorun hidrokreking prosesinds aktivliyini
sartlondiran sath vo masamali strukturu todqiq edilmisdir.
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HYDROCRACKING OF THE DISTILLATE FROM THE PYROLYSIS OF THE XHANAGAH
BURNING SCHIST
S.A.Mammadkhanova, E.A.Jabrayilzadeh
Hydro-cracking is a process of catalytic processing of polyfunctional catalysts at low temperatures
and hydrogenated acids under high pressure hydrogen. The hydrocracking process is a one or two step
catalytic process. As a result of hydrogenolysis of sulfur, nitrogen, oxygenated compounds, H>S, NHs,
H>O and corresponding carbohydrates are formed. The raw material contains metal-organic compounds
that break down at different levels in the hydrocarbon process. This leads to a decrease in the activity of
the catalyst.
IT'MJAPOKPEKUHI JUCTUWISATA, IOJAYUYEHHOI'O ITPU ITUPOJIN3E I'OPKOYEI'O
CJIAHUOA MECTOPOXIEHUSA “XAHAT'AX”
C.A. MamenxaHnoBa, J.A. JI:xadpaunb3aae
Heq)THHLIe AUCTUJIJIATBI U OCTAaTKU THAPOKPCKHUHIA BOAOPOJa B HHU3KHUX TEMIICpATypax U IO
BBICOKMM JlaBlieHHeM KucioTel hidrogenlosdirici MHOroyHKIIMOHAJIBHBIX CBOMCTB KaTajiu3aTOPOB
KaTaAJIMTHYCECKOI'0 IIponecca OYHCTKHU. Karanurnueckuii nmponecc THUAPOKPCKUHIA Ui OJHOI0 HWIIH
IBYXCTyIeH49aroro mpoiecca. Cepa, a3oT, KUCIOPOJ coenuHeHne B pedynbrare hidrogenolizi H2S, NHs,
H20 u cBs3annblil ¢ HUMHU karobhidrogenlor o6pa3zyrores. McxonHble MaTepuaibl MpeICTaBIsAIOT co00M
OPraHn4Y€CKUC COCAUHCHUS, COACPKAIIUE MCTAJIJI, OHN TAKXE B IMPOLECCE KaTaan3aTopa TUAPOKPEKHUHTA
paBHH‘{HOﬁ CTCIICHU CJIOMAHBI U OTACJICHA OT IMOBCPXHOCTU aBapHﬁ. OTO Takxke MNPUBOAUT K CHUIKCHUTIO
AKTUBHOCTH KaTajJnu3aTopa.
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HNCCJIIEJOBAHUE IMPOLHECCA OKUCJIEHUSA N30BYTUJIEHA HA SN-SB-V-O KATAJIU-
3ATOPAX.
A.C. TI'yceiinoB, U.A. Xanadoa
Azepbaiimxanckuii ['ocynapcrBennsiii Yuusepcuter Hedtu n Ilpombliiennoctu
KnioueBbie cioBa: okucieHue, n300yTHUiICH, METHIIA-
KpOJICHH, METaKpUJIOBas KHCIIOTA, KaTaIu3aTop.

OnHOI M3 OCHOBHBIX 3a/1a4 HedTeXUMU-
YECKOM IPOMBIIIEHHOCTH MPOJOJKAET OCTa-
BaThCsl MOJyYEHHE METAKPHIIOBBIX MOHOMEPOB, B
YaCTHOCTH, METHJIAKPOJIEMHA W METaKpUIOBOMH
KHUCJIOThl KaTaJUTHYECKHUM OKHUCIEHHEM H300Yy-
TUJICHA.

Pemienne MMEHHO 3THX BONPOCOB O00Y-
CJIOBWJIO HAYYHOE HAlpaBJIEHHE HAIIUX MCCIEN0-
BAaHMM.

Pa3paboTka mnpoiieccoB OKHUCIIEHUS H30-
OyTUJIEeHa B METAKPWIOBYIO KHCJIOTY B peakTope
C JBYXCIIOMHOM 3arpy3koil karamuzaropa ( mep-
BbIM CIION - KaTaJu3aTop IJisi OKUCIEHHUs H300Yy-
THJICHA B METHUJIAKPOJIEMH, BTOPOM CIJIOM - KaTa-
JU3aTOp JUIsl TMPEBpaLleHHUs METHIAKpOJeHHa B
METaKpWJIOBYIO KHCJIOTY) BBbISIBUIA HEOOXOAM-
MOCTh IO0Opa A MEepBOH cTaauu mpolecca
Karajn3aropa, pabOTaroLIero ¢ BbICOKOM aKTHB-
HOCTBbIO M CEJIEKTUBHOCTBIO IIPU OTHOCHUTEIBHO

HU3KHUX TEMIIepaTrypax, MPEANOYTUTESIBHBIX IS
BTOPOU CTaJMH - OKHCICHHE METHIIAKPOJICHHA B
METAKPUJIOBYIO KHCIIOTY. DTO MO3BOJIWIO OBI CY-
IIECTBEHHO OOJIETYMTh IOJICPKAaHUE TeMIiepa-
TYpHOTO pEXHMa B PEaKTOPE W YIMPOCTHTH aria-
parypHoe odopmiieHuE.

C 1enpl0 MOMCKa TAaKOTO KaTalu3aTopa
OBLIO PEIICHO B35ATh 32 OCHOBY OJIOBO - CYPbMsi-
HYIO0 OKCHJIHYIO CUCTEMY, KOTOpasi y’Ke B TCUCHUE
HECKOJIbKUX JICT M3Y4aeTCsl HaMU, U MPOCICAUTh
BJIMSIHME HA KaTAJIUTHYECKUE CBOWCTBA TPU BBE-
JICHUU B €€ COCTaB HEKOTOPBIX OKCHIIOB, H3BECT-
HBIX KaK KaTaJu3aTopbl IIyOOKOTO OKUCIICHHS.

[IpuroroBneHo 6 00pa3IOB OJIOBO - Cyph-
MSTHBIX KaTaJH3aTOPOB C pa3IMYHBIM COZICpIKaA-
HUEM BaHAJHS; UX COCTaB, a TAKXKe MOBEPXHOCT-
HBIC U CTPYKTYPHBIC XapaKTEPUCTUKU MTPUBEICHBI
B Ta0nuie 1.

Tabmuna 1
No Cocran VYnenpHas HOBzer- HaCLInHoﬁSBec 0,
HOCTh Qyn.,M/G r/cM
1 Sh7,55n25020 15,30 1,417
2 Sbe,0SN2,0V2,0021 4,25 1,961
3 Shs0Sn17V3 3021 7 11,53 1,611
4 Sh3755n1.25V500225 6,03 1,640
5 Sbe,0SN2,0V2,0021 4,01 1,650
6 Sb7,355n2,45V0,2020,1 17,29 1,339

Bce oOpasipbl, kpome obpaszia NeS, rorto-
B u3 OkcuaoB SNO4 u Sb20s. O6pazerr Ne5
UJCHTUYEH 10 cocTaBy oOpasiy Ne2, HO oTiinya-
eTCs OT HEro CII0COOOM MPHUTOTOBICHUS. B kaue-
CTBE HCXOAHBIX BEIIECTB JJs €ro CHUHTE3a MHC-
MOJTb30BAJIM  METAJUIMYECKHE OJIOBO U CYPBbMY.
Tonkou3mMenpu€HHBIE METAJIBI pa3ieibHO Mepe-
BOJIWJTH B COOTBETCTBYIOIIHE TUIAPOOKCUIBI JCH-
CTBHEM KOHIICHTPHPOBAHHOW a30THOM KHCIIOTHI
npu HarpeBanuu (353 K) .

Karanuzaropsl Takoro cocraBa XapakTe-
PHU3YIOTCSl BBICOKOH aKTHBHOCTBIO W M30MpaTeib-
HOCTBIO B OKHCJECHHU H300yTHUJIEHa B METHIIa-
KpOJIEVH, ONTUMAJIBHOW TEMIIEPATYpO SIBISETCS
673 K. C nenpio CHWXEHHS TemIeparypsl 3¢-
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(bexTUBHON PabOTHl KaTanu3aTopa B HacTOsIIEH
paboTe ucnonp30BaHbl ABa (akropa: 1) MeHbIas
IPOJOJDKUTEIBHOCTh U 0Oo0Jiee HU3Kasg TemIiepa-
Typa MpOoKaJMBaHUs 00pa3lloB B XO/€ UX CUHTE-
3a; 2) BBeJIEHHE BaHA/Us B COCTaB OJOBO - CYpb-
MSTHOTO KaTaJlu3aTopa.

DKCIIepUMEHTAbHOE HM3YYE€HUE BIUSHUS
3THUX CbaKTOpOB Ha aKTHUBHOCTH KaTajin3aTOPOB B
OKHCIICHHH HW300yTHUJIeHa MPOBOJMWIM Ha Jlabopa-
TOPHOW YCTaHOBKE MMPOTOYHOT'O THIIA.

Oxucnenue M300yTHIEHA KHUCIOPOAOM
BO3/1yXa TPOBOIWIA B HWHTEpBAIE TEMIIEPATYp
573-723 K npu noctossHHON 00BEMHOI CKOpOCTH
ra30BO3ynIHON cmecH 3600 ut u KoHIEHTpanUn
B Heil onedpuHa 5 06.%.
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YroObl MMETh BO3MOXHOCTH CPAaBHUBATh
KaTaJM3aToOphl MO0 aKTUBHOCTU EIWHUIIBI UX TIO-
BEPXHOCTH (3a YCJIOBHYIO €IMHHILY TOBEPXHOCTHU
npuHATa 0=40 M?), B PeakTOp 3arpyKaim TaKoe
KOJIMYECTBO KaTtanu3aropa (B T), KOTopoe obec-
MeYMBAIO Obl 3aJaHHYIO BEIMYMHY [TOBEPXHOCTH.

C uenpro obyerdyeHus MOAAEPKaHMUs H30-
TEPMUYECKOTO PEKMMa B PEAKTOpPE KaTaau3aTrop
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Puc.2 3aBUCUMOCTb CTEIEHHU IITy0OKOTO
OKHCJIEHUs H300yTHIIEHA OT TEMIIEPATYPHI.
1 - Sb75Sn25020
2 - Sb7,355N2,45V0,2020,1
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CMEIIMBAIM C PaBHBIM O0BEMOM KBApIIEBBIX 3E-
PEH TOTO K€ pa3Mepa.

PesynbraTtbl UCHBITAHUS CUHTE3UPOBAH-
HBIX 00pa3loB B IpoOIecCce OKUCIECHUS M300yTH-
JIeHa BO3JYXOM B BBIOPAHHBIX YCIOBHSX TpE-
cTaBJieHbl Ha puc.l - 4.

3 - SheSn2V2021
4 - ShsSn1,67V3,33021,7
5 - Sb3755N1,25V5022,5
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Puc.3 TemneparypHasi 3aBUCUMOCTb CT€-
IIEHU IIPEBpalleHHs H300yTUIICHA B METUIIAKPO-
JICHH.
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Puc.4 I3meHeHue CeeKTUBHOCTH TIpe-
BpaIeHus: 300yTUJIeHa B METUJIAKPOJICHH C
TEeMIIepaTypoH mpouecca.
1 - Sh75SNn25020
2 - Sb7,355N2,45V0,20201




EKOENERGETIKA 4/2018

3 - SheSn2V2021
4 - ShsSn1,67V333021,7
5 - Sha755n1,25V5022
Kax Buano u3 puc.l BBeneHue BaHaaus B
COCTaB 0JIOBO - CYpbMSIHOT'O KaTajau3aTopa Cylle-
CTBEHHO IOBBIIIAET €r0 aKTUBHOCTh B OKHCIIEHUU
oneduHa.

Jo6aBka yxe 2,0 at% Bananus (B pacuére
Ha METAJJI) YBEIMYMBAET KOHBEPCHIO H300YTH-
neHa, Harpumep npu 623 K, B monropa pasa (¢ 42
10 65%).

IIpu conepxxanuu 50 at% BaHamus B 00-
pasiie KOHBEpCHs Ha HEM IIPHU TOM K€ Temmepa-
type cocrasimsier 100%. Temneparypa npu no-
crikennn 80% KOHBepcHH U300yTHIIEHA B TIPO-
JYKThI OKUCIIeHUs cHuxkaeTcs ¢ 683 K Ha o10BoO -
cypbMsiHOM KaTtanuzatope no 668 K. [leiictBu-
TeJIbHO, U3 pUC.2 BUAHO, YTO Ha oOpasmax ¢ Jo-
6aBkoii > 30% BaHagus M300yTHUIICH MOIHOCTHIO
cropaet yxe mnpu 598 K, ckopocTb TopeHust pe3ko
BO3pacraet, HaunHas ¢ T=523 K.

[TapanmnensHO ¢ AECTPYKTUBHBIM OKHCIIE-
HueM u3od0ytmieHa 10 CO2 u CO uzpér u cropa-
Hue oOpa3yrolerocs MeTuiakpojenHa. Makcu-
MaJbHbIE BBIXOJBI IMOCIEAHETO B HCCIETYEMOM
TEMIIEpaTypHOM WHTEpBajJ€ HAa BCEX BaHAIUICO-
JepXKalmux oOpaslax HIKE, YeM Ha OJIOBO -
CypbMSIHOM Kartanu3aTtope 0e3 no0aBku (puc.3),
HO A3TH MaKCHUMyMbl JIOCTHTraroTcsi mpu Oosee
HU3KUX TEeMIIepaTypax, 4TO SBJSETCS JIOTMOJHH-
TeJIbHBIM MOATBEPXKACHUEM (PaKTa CrOpaHUs Me-
TUJIAKPOJIEHHA.

TakuMm oOpa3om, BBeJIEHUE BaHA/IUA B CO-
CTaB OJIOBO - CYpbMSIHOTO KaTaju3aTopa aKTHUBH-
3UpyeT peaKkluu TIyOOKOTO OKUCICHHS KaK H30-
OyTuieHa, TaK U MPOJYKTA €r0 OKHCIUTEIbHOTO
MpeBpalieHusl - MeTuiakposnenHa. CrencTBueM
ATOTO SIBJIAETCS CHUKEHUE M30MPATETLHOCTH Ka-
TaJM3aTOPOB OTHOCUTENBHO MpoIlecca mapluaib-
HOTO OKUCIIEHUsI M300yTHJIEHA B METHJIAKPOJIECHH
(puc.4)

Ecmun nob6aBka 2,0 at % BaHaaus pe3ko
CHIDKAET CENIEeKTUBHOCTh OOpPAa3IOB, OCTaBIsAsA €&
Ha yJOBJIETBOPUTEIHFHOM YPOBHE, TO MPU COJIEP-
*aHuu > 30% BaHaaus B KaTanu3aTropax u3oupa-
TEJIbHOCTh MX, HauuHas ¢ 523-553 K, pe3ko na-
naet, nocturas Hys mpu 598 K.
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BMmecte ¢ Tem, B 00JIaCTH OTHOCHTEIBHO
HU3KUX Temmepatryp (1o 523-573 K, B 3aBucumo-
CTH OT KOHLEHTpAllMu BaHAJus), CEJIEKTUBHOCTD
BaHaJMIcOepKaIIUX KaTaIU3aTOPOB BhIIIE, YeM
y OJIOBO - CYpbMSIHOTO, YTO OOBSACHSETCA, MO-
BUJUMOMY, CPaBHHUTEIbHO HH3KOH CKOPOCTBIO
rOpeHusl METUJIAKPOJIEHHA IPU 3TUX TEMIEpary-
pax.

Tak, ceneKTHBHOCTh 00pa3la ¢ coaepka-
HueMm 2,0 at % Banamusa gocturaet 90% npu 548
K, Torna kak MakcuMasibHasi CEJIEKTUBHOCTD OJIO-
BO - CYPbMSHOIO KaTaju3aTopa B BBIOPaHHBIX
ycioBHsIX okuciaeHus paBHa 80% u gocturaercs
nipu 633-643 K.

W3 BBISBICHHOW 3aKOHOMEPHOCTH H3MeE-
HEHUSl KaTaIUTUYECKUX CBOWCTB 00Opa3loB Mpu
BapbUPOBAHUM B HUX BaHAMA BBITIAIACT 00pa3ern
¢ 20 at % BaHaou4.

KpuBple TemnepaTypHONl 3aBUCHMOCTH
CyMMapHOM KOHBEpPCHHM H300YyTHJIEHA, a TakKkKe
CTEIIEHH MpEBpAalllEHUsI €ro B METHJIAKPOJIEUH U
OKCHJIbl yIJIepOoJia Ha STOM KaTallu3aTope pacro-
JIAraroTCsl HUKE COOTBETCTBYIOIIEW KPHUBOW IS
OJIOBO - CYpbMSIHOTO KaTanu3aropa 0e3 go0aBKu,
YTO YKa3bIBACT Ha MEHBIIYI0 AKTUBHOCTH €ro
OKUCIIUTENbHBIX peakuuil. CeleKTUBHOCTh K€
3TOro obpasia BO BCEM M3y4YEHHOM TEMIEpaTyp-
HOM UHTEpBaJIE BBILIE, YEM Y OJIOBO - CYpPbMSHO-
ro KOHTaKTa.

Hcnonb3oBaHue 0JIOBO - CypbMSIHOTO Ka-
Tanuzaropa ¢ 1o6aBkoit 20 at % BaHaIus M03BO-
JSIeT BECTH MPOIECC OKMUCIEHHUS U300yTHIIEHA B
METHJIAKPOJIEUH € CEIEKTUBHOCTHIO 10 90% mpu
OTHOCHUTEJILHO HU3KOM Temmeparype (563 K).

OpHako eciay CHHTE3MpPOBAaTh YKa3aHHBIN
KaTaJau3aTop U3 METAJUINYECKUX OJIOBO U CYpbMBbI
METOJIOM COBMECTHOTO OCaKJIEHUS MX TMAPOOK-
CUJIOB, TO OH OKa3bIBaeTCsl 3HAYUTEIbHO AKTHB-
HEe B OKHCIIMTENBHBIX peakiusx (0COOEHHO B
peakiuu TIyOOKOTO OKHCJIEHHSs), 4yeM olpaszell
TOTO € COCTaBa, NPUTOTOBJIEHHBIM U3 OKCUIOB.
OTO0 BUAHO U3 TaOJIUIBI 2, T/Ie CPABHUBAIOTCS MPU
JBYX BBIOpaHHBIX TemIiepatrypax o6a 3T oOpas-
113, a TaK)Ke MPUBOJIUTCS JUIsl CPAaBHEHMSI aKTHB-
HOCTh B T€X XK€ YCIOBUAX (00BEMHAs CKOPOCTh
3600 ul, KOHIICHTpalus M300yTHUJICHA B MCXO]I-
HOI razoBoii cmecu 5,0 06.%) 0JI0BO - CypbMSIHO-
ro KaTajau3aropa 0e3 BaHaIusl.
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Tab6muna 2

CpaBHeHuE 0JI0BO - CYpPbMSIHOTO U BaHAIUHCOAEPIKALIUX KaTaTu3aTOPOB.

Konsepcus nzo0yrunena, Mon.% CeNeKTUBHOCTb T10

Karanusatop T, K B METUJIAKPOJIEUH B OKCHJIBI METHUIIAKPOJIEUHY,
cyMMapHast o

yriiepozaa Mou1.%

She,0SNn2,0V2,0021 350 25,4 215 3,9 84,6
(W13 OKCHJIOB) 400 55,1 45,0 10,2 81,8
Sbe.0Sn2,0021 350 74.8 23,3 51,5 31,2
(W3 METaIOB) 400 89,9 8,8 80,8 9,8
350 41,7 33,0 8,7 79,2
Sb7,5Sn25020 400 72,2 55,8 16,4 77,1

Bricokast akTHBHOCTH 00pasiia, CHHTE3UPOBAHHO-
r0 U3 TUIPOOKCUIOB OJIOBO U CYpPbMbI METOAOM
COOCXKJICHUS, 1 OKUCITUTEIHHBIX PEAKIHIX 00h-

MOJICHCTBHEM KOMITOHEHTOB KaTaJln3aTopa B
IpOILIECCe ero CHHTE3a, MPUBOIAIIUM K (HhOpMH-
POBaHUIO aKTHBHOH (a3bl.

SICHAETCS, TIO-BUUMOMY, OoJiee TITyOOKUM B3au-
Jlureparypa

1. KaTanutuyeckass akTUBHOCTh HaHECEHHBIX MOJIMKOMIIOHEHTHBIX MoO-collepKaliiux KaTaliu3aro-
POB ISl TIpoliecca okucieHus n3ooyruieHa B metmwiakposieud. A.C. I'yceiinos, 3.A. Mawmenos, J1.O. Ky-
JUeBa. HAYYHO-TEeXHUYECKH xypHan DxosHepretuka, b:, -2011, Ne 2.-C.49-52,

2. MonuOaeH-CypbMIHOOKUCHBIE KAaTaJIM3aTOPhl B MPOLIECCE OKUCIICHUS MPOMWICHA U U300yTH-
nena. A.C. I'yceitnos, Y.I1I. U6parumoB.Matepuanst VIII bakunckoii MexayHapogHol KoH(epeHIIUN
o Herexumun b:, -2012, Ne 2.-C.214-215.

3. Oxucnenue u300yTUiIeHa B METHJIAKPOJIEUH: TeOpeTudecKas pa3paboTKa U 3KCHEPHUMEHTaNb-
ueie uccnenoanus. A.C. I'yceitnos, Y.11I. M6parumos.

Hayuno-teopernueckuii xxypHan «Hayka obpazoBanue cerogus», M:, -2017 r, Nel11,C.252-26.

IZOBUTILENIN SN - SB -V — O KATALIZATORUNUN iSTIiRAKI iL9 OKSIiDLOSMO
PROSESININ TODQIQi
A.S. Hiiseynov, 1. A. Xalofova
Izobutilenin metilakroleina oksidlosmasi prosesi {iciin yeni torkibdo Kkatalizator islonib
hazirlanmisdir.
Bu ciir katalizatoru tapmaq mogsadi ilo galay — siirmo oksidi sistemi osasinda katalizatorun
gotiirtilmoasi gorara alinmigdir.

STUDY OF THE PROCESS OF ISOBUTYLENE OXIDATIONONSN-SB-V -0
CATALYSTS
A. S. Guseinov, I. A.Khalafova
There is developed an absolutely new catalyst for the process of oxidation of isobutylene into
methylacrolein. For the purpose of searching such catalyst it was decided to take as a basis tin - antimony
oxide-coated system.
By adding some vanadium oxides known as a catalyst of deep oxidation into the content of the
catalyst there were studied their properties.
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UOT 678.660.541.64

POLIVINILXLORID VO BIOPOLIMER 9SASINDA EKOLOJ TOMIZ KOMPOZISIYALARIN
ALINMASININ ToDQIQI
F.9. Omirov, G.H. 9zizova

Acarsozlar:biopolimer(tirks),polivinilxlorid,kompozisiya,
vulkanizasiya,qirilmada davamliq, nisbi uzanma.

Polyar gruplara malik polimerlar , o ciimlodan
PVX kauguku ils yaxsi, tikirks ilo(biopolimer)
iSo nisbaton pis qarisirlar[1-5] .Buna goro do

nitrik kauguku \olavo olunmusdur.
.Gostorilmisdir ki, SKN-40M-Tikirka-PVX
(10:10:80) qarisig1 osasinda vulkanizatlar, yalniz

tikirkonin-istilik ~ vo  ozon tesirino  yiiksok SKN-40M vulkanizatlarina nisboton , yiiksok
miiqavimat,  elastiklik  xassalorinin  PVX deformasiya (nisbi uzanma-45% ,barklik-75 s.v.,
xassolorini yaxsilasdirmaq {igiin istifado etmasi asagl kovraklik temperaturu-18°C)
edilmasi mogsadi ilo PVX-Tikirka qarisiqlart gostaricilorine,  istilik  vo  ozon  tasirino
todqiq edilmisdir. PVX +tirko qarigiginin miiqavimoato malikdirlor[5-7]. (Cad.1)
plastikliyini artirmaq moagsadi ilo ona butadiev
Cadval.1.
PV X-SKN-40M-Tikirko garis1g1 asasinda kompozisiyalarin xassolori
Gostaricilor
Gostaricilorin adlari 1 2 3 4 5
1.Dartilmada davamliliq, MPa 20 19 19 19 21
2.Qirillmada nisbi uzanma , % 450 350 340 280 340
3.Qaliq uzanma ,% 20.0 16.0 16.0 12.0 12.0
4. TM-2 tizrs borklik, s.v. 75 80 84 85 82
5.Cirilmaya miigavimat ,kN/M 72 68 60 65 74
6.Rezinin metalla olago 6.0 5.8 6.0 5.5 6.2
davamliligi, MPa
7.K6vraklik temperauturu ,°C -18 -22 -12 -10 -11
8.Siirtiinmo miigavimoti m%/KC 66.6 37.3 54.7 75 58.3
9.Sismoado kiitlonin doyismosi (20°C
,24saat ), %kiitlo izoktan-toluol (1 14 23.1 22 30 12
1)
10.0stilik  tosirino  miigavimot
omsallar1 (100°C 48 saat) Ko 1.04 0.85 1.05 1.03 0.95
0.60 0.70 0.77 0.64 0.64
11.Elastiklik % 10 11 10 10 10
12.0zona dayaniqliq 25°C ,72 saat , 27  saat
deformasiya - 20% Co3=0.01% tim. | dagilmir | dagilmir | dagilmir dagilmir | orzindo
tam
dagilir

Qarsiglarin torkibi SKN-40M TikirK© PVX-nin
100 kiitlo hissasino

Texniki stearin-1.0 ; tiuram-1.5; kaptaks-0.5; sink
oksidi-5.0; texniki karbon I1-324-50;Kiikiird-2.0;
Vulkanizasiya 150°C , 30 doqigo olmusdur.

.Alinan naticolor cadval 2- do verilmisdir.
Hazirlanmis kompozisiyalarin \E)
vulkanizatlarin yaga-benzina qars1 davamlilig
Oyranilmisdir,alinan naticalor sokil 1,2,vo 3-ds da
verilmisdir .
Codval 2

Ingredientlor

Hallolma

Benzol

Hall olub
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Toloul Sisib
Spirt- butil Holl olmur
Dimetilformamid Qizdirildigdan sonra tam hall olur
Dioksan Holl olub
Heptan Sisib
Natica

1. PVX-SKN-40vo biopolimer ssasinda kompozisiya hazirlanmis vo onun vulkanizasiyasinin optimal
rejimi miioyyanlosdirilmisdir. Vulkanizasiya rejiminin 155°C va 25 daqiqge oldugu tosdiq olunmusdur.

3. IKS analizi iisulu ilo isifado etdiyimiz biopolimerds funksional qruplarmn (COOH,0H,0) oldugu
miloyyon olunmusdur.

2. Vulkanizasiya vaxti tikilmo reaksiyalarinin getmasi noticesinde polimerin makromolekulunda foza
qurulusunu amolo golmasi alinan rezinlorin aqressiv miihito dayaniqli olmasini tomin edir.

3. Vulkanizasiya naticesinds polifunksional vulkanizasiya diiyiinlorinin amalo golmasi hesabina alinan
rezinlorin yaga-benzino qarsi davamliligi ciddi suratdo yaxsilasmasi tosdiq olunmusdur.

4. Optimal resept vo vulkanizasiya prosesi noticosindo hazirlanmis kiplosdiricilor neftgixarma
avadanliglarinda istifado etmok tigiin toklif olunmusdur.

5. Kompozisiyada biopolimer ilk dofs istifads oldugundan patent almaq {igiin sifaris hazirlayiriq.

9dabiyat

1. H.M.Yanas. IlpousBoacrso npoaykiuu u3 [IBX peanbnocts u nepcnektuBa. [lnactuueckue
macchel. Ne3, 2005, c.4-7
[IpuHuunel  co3maHus  NOJMMEPHBIX  KOMIIO3MIIMOHHBIX — Mare. puanoB.An.bepmen u
ap.»XumusinM.:1980.-240C.

2.VccnenoBanue BIMSHUSA KOHIEHTPALIMH, PEeKUMAa MPUTOTOBIICHUS U BEJIMYUHBI B3aUMOJICHCTBHS
MOJIEKYJI Ha CTPYKTYPY KOMIIO3ULIMKA MOJMBUHUIXJIOPHUAA ¢ OyTalMeHAKPUIOHUTPUIIBHBIMU 3J1acTOMEpa-
mu / P. b. Txakaxos [u ap. | // Ilnactuueckue maccel. - 2005. - N 10. - C. 7-9.

3.C.JI. baxenos, T. E. I'poxoBckas, /1. I'. Hocoa, B. A. ABunkun, O. A. Cepenko // Beicokomorn.
Coen. 2002. Cep. A. T.4. Ne 11. C. 1990 — 2007

4.Shiraz M. Mammadov , Sehrana A. Rzayeva , Adil A. Garibov, American Journal of Polymer
Science, 2014, 4(2): 32-39,E-book,http://article.sapub.org/pdf/10.5923.j.ajps.20140402.02.pdf, [Ac-
cessed:2017-05-13]

5.01cTaBHOB, A. A. DKcriepUMeHTalIbHbIE CCIIeI0OBAaHUS POJIM U TTOBE/IEHUS pacTBOpUTENEH MpU
CKJIEMBaHUM TPyO U3 HerulacTU(UIMpOBaHHOTO nonuBuHMWIXKIOpUaa / A. A. OtcraBHoB // [Tnactnueckue
Mmaccsl. - 2005. - Ne 6. — C. 42 — 46.

6.Kospura B.B., I'BozneB U.B. [IpumeHeHre TOJTUMEPHBIX MaTEPHATIOB B IIPOU3BOJICTBE TPYO
pasnuyHoro HazHayeHus. [lomumepusie TpyOsl. Ne 1, 2003,C.16 — 20.

7 . Wexanmues K.C., MogsnaeB U.I'. UccnegoBaHusi COBMECTUMOCTH MMOJTUMEPOB,XUMHUECKUX U
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HCCJEIOBAHME YKOJOTMYECKH YUCTHIX KOMITIO3UIINIA HA OCHOBE
MNOJINBUHUJIXJIOPUJAA U BUOIIOJIMMEPA
®.A. Amupos, I'.I'.A3u3oBa
beut pazpaboran cocraB PV X-SKN-40 u Guononumepa, oOHapyKeH ONTUMAIbHBINA PEXHUM €r0 BYJIKaHH-
3aruu. Pexxum Bynkanuzauuu 155 °C u 25 MUHYT.

B merone ananmza ICS oOHapykeHO, yTO B OHOINOJIMMEpE KOTOPBIA MBI HCIIOJIB3YEM €CTb
¢yukuonansHble rpynnsl (COOH, OH, O)®opMupoBaHue NpoCTPAaHCTBEHHON CTPYKTYpPbI MOJIUMEPHON
MaKpOMOJIEKYJIbl B PE3YJIbTATE CTPOUTEILCTBA BPEMEHM BYJKAHMU3AIMM T'APAHTHPYET, UYTO IOJYyUEHHBIE
CMOJIbl YCTOMYMBBI K arPECCUBHBIM CPE/IaM.
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[ToaTBepkneHO, 4TO OcTaTOYHas HE(PTEra30CTONKOCTh OCTATKOB M3-3a 00pa3oBaHUs MOIUGO-
HUYECKHUX BYJKAHW3AIMOHHBIX Y3JIOB B PE3YJIbTaTe BYJIKAaHU3AIMK OblJIa CEPhe3HO m3ieueHa. ONTUMHU3H-
POBaHHBIN MPOIECC PEHENTYPhl U BYJIKAHU3AIIUU ObLT MPEIIOKEH I UCIIONIb30BaHUs B Herenepepada-
THIBAIOIIIEM 00OPY/I0BAHHH.

THE STUDY OF ENVIRONMENTALLY FRIENDLY COMPOSITIONS BASED ON POLYVI-
NYL CHLORIDE AND BIOPOLYMER
F.A.Amirov, G.H.Azizova
The composition of the PVX-SKN-40 and the biopolymer was developed, and the optimum
mode of its vulcanization was found. Cure mode 155°Cand25minutes.
In the ICS analysis method, it was found that in the biopolymer that we use there are functional
groups (COOH, OH, O) The formation of the spatial structure of the polymer macromolecule as a result
of the construction of the vulcanization time ensures that the resins obtained are resistant to aggressive
media.
It is confirmed that the residual oil and gas resistance of the residues due to the formation of poly-
phonic vulcanization nodes as a result of vulcanization was seriously cured. An optimized formulation
and vulcanization process has been proposed for use in refining equipment.

YK 622.24:622.276
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O HOBOM NNOPAJAKE CBOPKHM NCIIOJIb30BAHHBIX TYPBOBYPOB,
11O 3AJAHHBIM ABUMYTAM UX TYPBUHHBIX ITAP.
P.I'.BesineB
I1.O.A3HedTH
KiioueBble cioBa: nap, Typ000ypoB, TypOMHHBIX Map, cTa-

TOp, POTOp, OYpOBOIl pacTBOp, a3UMYTHI CTaTOpa U POTOpa,

KIIJI Typ6o0ypa,

THJIPaBIMYECKUN ynap, BUHTOOOpa3HOe

JBIDKEHUE, TTOPSIIOK cOopa

IIpu cOope pPEeMOHTHPYEMBIX HCIOJIb30BaHHBIX
MIMUHACTBHBIX TYpOOOYpOB, B HACTOSIIIEE BPEMS,
He oOpalaloT BHUMAHUE Ha YIJIbl PAcIOJIOXKe-
HUS, T.€. HA a3UMYThl CTAaTOPOB U POTOpPOB (pa-
00uYnX KoJIeC TYpOMHHBIX MMap) B OTACIBHOCTH U
MOSTOMY HE MOXKET UATH Peyb O KaKOM-HHOYIb
nopsiike ux coopa.

Ecnu c6op peMOHTHPOBAHHBIX MCIOIB30-
BaHHBIX TypOOOypoB ocyuiecTBisercs 0e3 pe-
TJIAMEHTUPOBAHHOTO TOPSAJKA, T.€. Ha OCHOBE
OIPEJICJIEHHO YCTAHOBJIEHHOM 3aKOHOMEPHOCTH,
TO  OYEBUIHO, BEPOATHOCTH  JOCTHIKCHHS
HAWTYYILEro pexuma padoThl, ITUX TypOoOypoB
He Oy/eT BBICOKOH.

MakcumanbHast 3(PGEeKTUBHOCTh PabOTHI
Typ600ypOB MOXKET OBITH JOCTUTHYTA TOJBKO CO
cOOpoM WX BCEX TYpOMHHBIX Hap 1O TOYHO
OIpEJICJIEHHbIM 3aKOHAM HM3MEHEHHUs a3MMYTOB
WX DIIEMEHTOB.

Crnenyer OTMETUTb, 4YTO HEOOXOIUMBIE
3aKOHOMEPHOCTH M3MEHEHHUs a3UMYTOB DPa3lIny-
HBIX 2JIEMEHTOB TYpOMH 3aBHUCAT OT THIA, T.€.
KOHCTPYKLUHU TypOoOypa, Tak Kak MMeeTcsl pas-
HUIIA B YMCIIE JIONMATOK (KAaHAJOB) B 3JIEMEHTax
TypOMH JUIsl pa3IMYHbIX Mapok TypOoOypa, Tak
Hanpumep, B TypOoOype Tuma AG6ILl  kaxmbiit
CTaToOp U KaKIplil poTop nMeeT 24 nonaTtku (Ka-
Hayia); B Typ6oOype tuna A7II -26, a B TypOO-
oype tuna A9T'THI - 30 u 38 nonaTtok (KaHaloOB)
i pa3nuuHbIX Moaudukanuid. ITostomy 1eH-
TPaJbHBIA yroJdl MEXIY OCSIMH ABYX COCEIHUX
KaHaJIOB, IMOMEpPEeYHble CEYeHUs KOTOPBIX Mpea-
CTaBIISIIOT COOOH OJIMHAKOBBIE TparenenaaIbHbIe
(bopMBbl, paBHSETCS:

st A6IL, 360°:24 = 15°

s A7, 360": 26 =
13,85

s A9TTIIL, 360°:30 = 12°

u 3607:38 =9,47°

3aKOHLI N3MCHCHUS a3I/IMyTOB CTaTOpOB 158
pPOTOPOB, TpeOyeMbIe I TIOTYICHHSI TTOPSIKA X
c6opa, B3aUMOCBs3aHbI U HOSTOMy OHHU onpene-
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JSIFOTCSL B 3aBUCUMOCTH JPYT OT JIpYyra B pe3ylib-
TaTe€ CIEUUAIBHBIX T'€OMETPHUECKUX BBIYHCIIC-
HUM.

Kak u3BecTHO, KaHaJbl CTATOPOB U POTO-
poB Typ60Oypa KpHUBOJIIMHEHHBI, IPUTOM, €CIIU B
KaHaJllax CTaTopa J>KUAKOCTh (TIIMHUCTBIA WU
JIpyroil  NpOMBIBOYHBI  OypoBOH  pacTBOp)
HayalbHbIE CEYCHHS KAaHAJIOB CTAaTOPOB HMEIOT
OJIMHAKOBBIC A3UMYTHI, a IPU 3TOM, BCE KOHEY-
HbIE CEYCHHUs KAHAJOB CTATOPOB 0€3 YCIIOBHO,
OynyT cmeliaTbcs IO  HAlpaBJIEHUIO YacOBOIi
CTpEJIKM Ha OJWHAKOBBIE a3UMYTHl. B Takom
cilyyae, BCe a3MMYTbl KOHEYHBIX CE€YEHHUIl KaHa-
JIOB CTaTOPOB W BCE a3MMYTHl KOHEUHBIX Cede-
HUIl pOTOPOB OYAYT COOTBETCTBOBAaTh a3UMyTaM
HayaJbHbIX CEUEHHUH CTaTOpPOB.

[Ipu Takom mopske cbopa TypOoOypa,
OCH BBILIEYNOMSHYTBIX CUHYCOUJA OyIyT MPSMBI-
MU JIMHSMH, TapaJIeIbHBIMUA OCH TypOoOypa. B
3TOM IpuMepe coopa HMeeTcs KakoW TO mops-
JIOK; HO J3TOT TOPSIOK HE MOXXET OBITh HAWITy4-
IIMM, TaK KaK BbI3bIBACT TUAPABINYECKHE YAAPHI,
OueHue, IyM | T.JI., KOTOPBIE SIBIISIETCS HEXela-
TEJbHBIMU YPPEKTaMU.

[Tpu cOope TypO60Oypa HE MO MPEITOKEH-
HOMY TOPSIJIKY, @ TaK KakK 3TO JIeNaeTcsi 0OBIYHO
BO BCEX 3aBOJAaX-M3TOTOBUTENSX M B TPYOHBIX
0a3ax, oOure KaHanbl OyAyT pe3KO OTKIOHSATHCS
OT CHHYCOH/Ia, T.€. He OyJIyT MOIYUHSATHCS MaTe-
MaTH4YecKoMy 3akoHy. llpum 3ToM, mosiBiIeHUE
MOIIHBIX MyJIbCALUK, THIPABIUYECKUX YIApOB,
Ouenue u BuOpanuii mpu pabore TypO6oOypa B
CKB&KMHE 3HAYUTEIBbHO CHMXaeT 3PQPEeKTuB-
HOCTb paboThl TypOOOypa U COKpaIaeT CPOK ero
CITYXKOBI.

C uenpio ompeneneHuss HAWIYYIIUX 3a-
KOHOB HM3MEHEHHUSI a3UMYTOB CTaTOPOB M POTO-
pPOB Ul KaXAoro Tuma TypboOypa B OTIEIbHO-
CTH, OB OCYIIECTBJICHBI CIEIIHAIbHBIE TEOMET-
pHUYECKHE pacyeThl OCHOBHBIX ITapaMeTpoB cOopa,
IIpeJICTaBICHHbIX B Tabnule 1.
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CHavana TNpPUHUMAETCS OIpENeICHHBIN
3aKOHOB HM3MEHEHHUs a3UMYTOB JUIsl BCEX CTaTO-
poB TypO0Oypa, a 3aTeM OCHOBE 3TOT'0 MPUHSATOTO
3aKOHA OMpeleNsieTcss 3aKOH H3MEHEHUS a3uMy-
TOB BCEX POTOPOB TypOOOypa. DTH 3aKOHBI H3-
MEHEHUSI a3UMYTOB CTaTOPOB U POTOPOB Mpe-
CTaBISIOTCS B BUAE OTACIBHON TaOaMIbI s
Ka)XJIOTO TUIIa TypOoOypa.

Jiis mpumepa mpuBOAMTCS Tabmuna 2 s
TypO0Oypa tuma A6ILL. 3neck npeacTaBiaeH TOJIb-

KO OJMH IMKJ CMELIEHUH 3J1eMEHTOB 16-u Typ-
OMH, TJe mIar CMELEHUs KaKJI0ro AJIEMEHTa paB-
Haercs 17, M03TOMy asUMyT 16 — U cTaToOpoB
cocrapyser 15°.

Taoauna 1
OcHOBHBIE MapaMeTPbl cOOPKH TYpPOOOYpPOB

Ha3sanne mapamerpa cOOpKH, Tun Typ6o0ypa

dbopMyna u eMHALIA U3MEPCHUS AT A9I'TII
Imogudu- | Il mogudukanms
Karm

Hapy:xublii uamerp craropa [lyap, MM 164 204 204

Uwuciro mamoTok (kaHaiaoB) N 26 30 38

JlnuHa BHEIIHEW OKpPYKHOCTH CTAaTOPA,

L =n yap, MM 439,60 | 515,0 640,56
640,56

LleHTpanbHbId Yyroa MEXIy OCSAMH CEYEHUU

JIBYX COCEHUX KaHAJIOB, 13,85 12 9,47

A(p:36_00, o

n

JnuHa nyru Hapy>KHOH OKpPY>KHOCTHU
CTaTopa, COOTBETCTBYIOIIEH K yriy A,

AL=£, MM
n

19,81 21,45 16,81

JnuHa nyru Hapy>KHOH OKpY>KHOCTHU CTaTopa,

TOPAIO OTHOIIIEHUIO €T0 HAYAIbHOTO CEUCHHS
o
B ,B MM

COOTBETCTBYIOIIEH |-My IeHTpambHOMY yT- 1,43 1,79 1,78

7y, MM

CMenieHre KOHEYHOTO CEYEHHUs] KaHalla CTa- 4,19 2,80 4,50
6 5 8

COop xaxmoro Tuma TypOoOypa ocCy-
IIECTBIISIETCS CTPOTO 1O CBOEH TabuuIe.

[To mpenyoXeHHbIM 3aKOHAM W3MEHEHHS
a3UMYTOB Kbl MOCIEIYIOUIM cTaTop cMe-
maetcs Ha 1° MO HAMpPaBIEHMIO YACOBOM CTpel-
KH; CTaTop MepBOH TypOMHBI 3aHMMAeT HYJeBOE
M0JIOXKEHUE, IT03TOMY JUIsl TypooOypa A6ILl onuu
nukn 1°-HOIO CMeIeHHs CTaTopa 3aBepIIaeTcs
B IIECTHA/IIIaTOM mape (TypOuHe), s Typoooypa
A7l B nsaTHaamaTo mape, AIA TypOboOypa
ATT'THI l-off mMogudukauuu — B TPUHAIIATOM
nape u T.1.

ITocne 3aBepiieHuss cOopa MEpBOro IUKIIA,
HaYWHAETCs cOOp BTOPOTO IHKJIA M TaKUM 00Opa-
30M, TOBTOPSIIOTCS LMKJIBl 70 MOJHOro cOopa
Bcero Typ6oOypa (1 u 2 cexkuun). [Ipu nocneno-
BaTeJILHOM cOOpe, MOocieIHss mapa mpeablayIe-

T IMKJIa TPUHUMAETCS 32 MEPBYIO Mapy ¢ HyJe-
BBIM IOJIOKEHHEM TOCIIEYIOLIETo HUKJIA.

Hwxe, st mpuMepa, BBIYUCISETCS YHACIO
IIUKJIOB B 2-X CEKUMOHHOM Typ6oOype A7ITII
I-oit Mo pUKAITIT (Duap. =
20 4mM, puig ctatopa n = 30).

BricoTa ogHOM TypOMHBI JaHHOTO TUTIA TYPOOOY-
pa h=50 mMM; IHHA OXHOW CEKIMU ITOTO TYyp-
600ypa cocraBnsier L=7000 m, mmmua 13-u Typ-

oun cocrasiier |=50-13 = 650 mm. Taxum
00pazoM, YUCIIO IUKIIOB B OJHOM CEKITHH, OYy/IeT:
L _ 7000

=77 %50 - 1%
Uwuciio 1MUKIOB B JIBYX CEKIIMOHHOM TypOoOype,
Oyner:
N,=2 N, =2-10,8 =21,6

A Ternepb MOKHO BBIYHCIIUTH a3UMYT Tocieanero cratopa | 1-oit cexuum TypOoOypa:
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¢ =12 - 21,6 = 259,2
Kak BUIHO, 7151 TOTY4YEHHs OAHOTO IIOJHOTO BUTKA HE XBAaTACT YrOJI Ha :

360 — 259,2 = 109, 8°

B stoM TypOoOype umcio TypOMH B OJHON CEKIM COCTaBIseT:

Taoaumna 2
IMopsinok coopa TypooOypa A6LLL
(Muap = 140 MM, n =24)

Ne | HauansHoe Koneunoe Hauansnoe Koneunoe
CeUyeHHE KaHasa cedyeHHe KaHaia CeUyeHHE KaHasla ceyeHHe KaHaja
Azumyr, © | Cmere- Azumyr, ° Cwmemenue, MM | Asumyr, ° | CMmemienue, | A3umyT, °

HHE, MM MM

1 |0 0 4,1 5,00 9,2 11,22 51 6,22

2 |1 1,22 51 6,22 10,2 12,44 6,1 7,44

3 |2 2,44 6,1 7,44 11,2 13,66 7,1 8,66

4 13 3,66 7,1 8,66 12,2 14,88 8,1 9,88

5 |4 4,88 8,1 9,88 13,2 16,10 91 11,10

6 |5 6,10 9,1 11,10 14,2 17,32 10,1 12,32

7 |6 7,32 10,1 12,32 15,2 18,54 11,1 13,54

8 |7 8,54 11,1 13,54 16,2 19,76 12,1 14,76

9 |8 9,75 12,1 14,76 17,2 20,98 13,1 15,98

10 |9 10,98 13,1 15,98 18,2 22,20 14,1 17,30

11|10 12,20 14,1 17,20 19,2 23,32 15,1 18,42

12 | 11 13,42 15,1 18,42 20,2 24,54 16,1 19,64

13| 12 14,64 16,1 19,64 21,2 25,76 17,1 20,86

14 | 13 15,86 17,1 20,86 22,2 26,98 18,1 22,08

15| 14 17,08 18,1 22,08 23,2 28,20 19,1 23,30

16 | 15 18,30 19,1 23,30 24,2 29,42 20,1 24,52

10,813 = 140, a yncno TypOHH B JBYX CEKIHU- TOPOB Ha BOJLY, €CJIH KO€ - TJIe HapYIIUTCS TOpsi-

OHHOM TypOOOype paBHSETCS:

140 - 2 = 280.

W3 Hux 66 TypOUH SBISIIOTCS TOPMO3S-
IIMMU TYpOMHAaMHU C NPSAMBIMHU JIOTIaTKaMHu  (Ka-
Hanamu). Takum oOpa3om, yuciio pabouyux Typ-
OWH COCTaBIIsIET

208 -66=214.

Crnenyer OTMETHUTh, YTO JIi OCTaJIbHBIX
TUIIOB TypOOOYpOB TaKKe MPOBOJWINCH MOA00-
Hble pacueTsl. [locne cbopa Bcex TypOuH, Ha Ba-
Ty KaXJI0M CEKIIUHU TI0 PEIOKEHHOMY TTOPSIKY,
HE00X0AMMO C)KUMaTh JAPYr K JAPYry BCE€ POTO-
pBl, coOpaHHbIe Ha 001eM Baity TypOoOypa. Ilpu
TOM MOXXET HapYIIMTHCS OCYLIECTBIEHHBIM MMO-
psamoK cOopa, Tak Kak CKUMAHHE MPOMCXOUT C
MOMOIIBIO CIIEIUAIBHON JieTanu (raiiku) TypOo-
Oypa c pe3nOoii, T.e. 3aBUHUMBaHUEM. C IEJIBIO
yCTpaHEHUs] TOJ0OHOTO  HapyIIEHHs, CIEIyeT
TaK 3aKpETUISATh TEPBbIE POTOPHI HA Baly, YTOOBI
OHHU HE BpAIlAJIMCh, B CJIEACTBHM YETO MPH CHKU-
MaHHH , BCE OCTaJbHBIC POTOPHI OYAYT TMPHKH-
MaTbcs JAPYT ApYry U He OyAyT MOBOpaYMBATh-
cs Ha pas3Hble yribl. [locie cxumaHus Bcex po-
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JIOK cOOpa CTaTOpoOB, TO BCE UX MOYKHO MPUBECTH
B TpekHHE (UKCUpOBaHHBIE ToJIokeHUs. Kak
BHUJIHO U3 BBILIE U3JI0KEHHOIO, IIPU OJIHOTPayC-
HBIX CMEUIEHUSIX CTaTOPOB, MOJY4YaeTCs MOYTH
OJIVH TIOJHBINA JTOMOTHUTENbHBIM BUHTOOOPA3HBIN
BUTOK JJII HHCXOJSIIETO IIOTOKA TIHMHUCTOIO
pactBopa. C 1eNbI0 YBEIMUEHUS YUCIIa BUHTO00-
pa3HbIX BUTKOB, MOKHO OCYIIIECTBUTh 2 - X, 3 - X
U T.JA. TpanyCHble CMelleHus craropoB. [Ipu
coope TypboOypa Mo TPEMIOKEHHOMY MOPSIKY
MOJTYYaloTCs CIEAYIONIUE TMOJIOKUTEIbHBIE (-
(bexThI:

1) co3maercs MOMOJHUTEILHOE BUHTOO0-
pa3HOE [BW)KCHUE HUCXOJSIIEW ITPOMBIBOYHOU
OypoBO#l KUAKOCTH MO BCEM 3UI3aro00pa3HbIM
CTPYSM, ITOXOKUM Ha CUHYCOU/JIBI;

2) yBEIUYMBACTCS CHUIIOBOE BO3JCHCTBUE
MMOTOKA TPOMBIBOYHOM JKHUIKOCTH Ha
pOTOpBI, T.€. YBEIUUYUBACTCA KPYTS-
WA MOMEHT 3a CYET YBEJIMYEHUS
CYMMAapHOW  CWJbI, JEHCTBYIOLIEH
OJTHOBPEMEHHO Ha BCE JIOMATKH PO-
TOPOB;
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3) yBenuM4MBaeTCS MOJIE3HAS MOIIHOCTh
TypOoOypa 3a cUeT COKpalleHUus He
MOJIE3HOH MOIIHOCTH, CIIEI0BATEIb-
Ho, noBbitaeTcs KITJ] Typ6obypa;
YMEHBIIAETCS TEpernaj JaBICHUS B
TypO0Oype 3a CUeT yMEHBIIECHUS TH/I-
PaBJIMUYECKUX TIOTEPh - YIAPHBIX TO-
TEepb Ha BXOJIE B CTATOP U POTOP;
ycTpaHseT OueHue, BUOpaluu U 1IymMm
BO BpeMs 3amyck TypOooOypa B pabo-
Ty, T.e. TypOoOyp 3amyckaercs mpu
CPaBHHUTEIBbHO HU3KHUX JaBJICHUIX H
TEM CaMbIM YBEIHYHUBACTCS HMX CPOK
CITYXKOBI.

3TO BCE MPOUCXOJNUT B PE3yibTaTe YIyd-
HIeHus] 00TEKaeMOCTH BO BpeMsi paboThl TypOo-
Oypa, cOOpaHHOTO IO TPEIOKCHHOMY MOPSIJIKY.
Typ6oOypsl, coOpaHHBIE MO MPEATOKEHHOMY
MOPSZIKY, HE TPEOYIOT 0COOBIX KOHCTPYKTHBHBIX
U3MEHEHUNW M 00aBIEHU, JAIOT BO3MOXKHOCTH
MOBBICUTh CKOPOCTh TPOXOJIKA TpU OypeHuu
CKBa)KUH, HE TPEOYIOT IOIMOJHUTEIBHBIX PacXo-
JI0B MaTepHalIbHBIX CPEJICTB, COKPAIAIOT Pacxo-
JIbl XUMUYECKHX PEareHTOB, CHIXKAIOT CTOMMOCTh
OypeHHsT CKBaXHH, IMPOJJIEBAIOT CBOM CPOKHU
CIy’)KOBI U T. 1. B pe3ynprare cyMMapHBIX Aeii-
CTBUI BBIIIE MEPEUYUCTCHHBIX (AKTOPOB C IMpH-
MEHEHHEM HCIOJIb30BaHHBIX TypOOOYypoOB, CO-
OpaHHBIX MO MPEIJIOKEHHOMY MOPSJIKY, OTy4a-
eTcsi BBICOKMM dKOHOMHYeckui addext. [TorTo-
MY 3TOT MOPSA0K cOOpa HEOOXOTUMO TPUMEHSATH

5)

6)

4) mocturaercsi IOMOJIHUTEIbHAs paboTa
TypO0oOypa 3a CYeT 3HAYUTEIHLHOTO
COKpAIIICHUS TYyIbCAIlMH U THAPABIIU-
YECKUX Y/IapOB;

B JaJbHEWIIIEM BO BCEX 3aBOJIaX U3TOTOBUTEISIX U
TpyOHBIX 0azax. Typ6oOyp tuma A6III, cobpan-
HBI TI0 TIPEIOKECHHOMY TOPSIKY OBLT HCIOJIb-
30BaH IMpH OypeHUU Pa3BEIOYHON CKBAXKHHBI
Ne2502 mmomaau «Hedts Hanutapsr» ¢ CIIBY
«Xazap-4» ynpasienueM YPb c IIY B unrepaie
riyoun 2510 - 2797 m. CpenHss MexaHHYEcKas
CKOpPOCTbh MPOXOJKH IIpU 3TOM coctaBuia 1,51
M/4ac, mpoxojaka 287 M, BpeMs MEXaHHYECKOTO
Oypenuss — 190 yac, Bpems npombiBku — 34,45
gac, BpeMms MpopadOTKH 8,3 wac, Bpems pa-
60ThI TypOOOYpa — 233,15 vac. B ckBaxune 1795
TOM e IIomaan ObLI MPUMEHEH TypOOoOyp THIIa
ATI'THI, coOpaHHBIM TO MPEIOKEHHONH METO-
IUKe Tpu OypeHuW uWHTepBana Tayomn 1356-
1955 m. Cpennssi MexaHuuyeckasi CKOpocthb 6,24
M/4ac, mpoxoaka — 599 m, BpeMsi MeXaHU4eCKOTo
Oypenus — 96 yac, Bpems npombiBKH — 4,45 yac,
Bpems paboTel TypO6oOypa - 100,45 gac. [dpyroi
Typ600yp Tina A7II GplT IpUMEHEH B CKBOKHUHE
No 271 mnmomamu «['roHenun»  YmopaBiaeHuUs
«baiibu1 JluTaHel» npu OypeHHM B HHTEpBaie
ryOun 3285-3495 M. Cpeansisi MexaHuuecKkas
ckopocTh 1,6 M/gac, mpoxoaka - 210 M, Bpems
Mexanuueckoro Oypenust 135,3 yac, Bpems mpo-
MBIBKH - 5,15 uac, Bpemst paboTsl TypboOypa -
140,45 ygac.

BriBoabl
1. 3pech paccMaTpUBAIOTCS 3HAYEHHS IIEHTPAIBHBIX YIJIOB MEXAY OCSAMHU ABYX

COCE/IHUX KaHAJIOB, MOTIEPEYHBIE CEYCHUsI KOTOPhIX HMEIOT OJMHAKOBBIC TpareneuaaibHbie Gop-
MBI B Pa3JIMYHBIX TUIIAX TypOOOypOB.

2. 3aKOHBI U3MEHEHHS a3MMYTOB CTaTOPOB W POTOPOB TYpOWHHBIX IMap B3aMMOCBSI3aHBI; OHU OIIpe-
JEJSI0TCS B pe3ysIbTaTe CleUaIbHBIX T€OMETPUYECKUX BBIYUCICHUH.

3. Tlo mpemmokeHHBIM 3aKOHAM W3MEHEHHS a3UMYTOB, KOKIBIA MMOCICTYIOIIUNA CTATOp CMEIIacTCs
Ha 1° 1o HampaBJIEHMIO YAaCOBOW CTPEJKHU; CTATOP MEPBOM TypOMHBI 3aHHMAET HYJIEBOE IMOJIOXKE-
Hue. [locnenoBaTenbHOCTD BHIMOJIHEHUS BCEX ONEpaIfil MoIpOOHO U3JI0’KEHA B CTAaThE.

4. TlpennoxeHHbI TOPAAOK COOpKH TypOOOYypOB MMEET pa3 MPEUMYIIECTB: CO3JAET JOMOTHUTENb-
HO€ BMHTOOOpa3HOE JIBM)KEHHE OYpOBOTO pacTBOpPA; YBEJIWYMBAETCS CHIIOBOE BO3JEHCTBUE NPO-
MBIBOYHOH JKHAKOCTH Ha POTOPHI, PACTET KPYTAILINI MOMEHT; YMEHBIIAETCS MMOTEPh JABJICHUS B
TypOoOype; ycTpansier 6uenue, BUOpauus 1 TeM Ipu 3aIycKe ero B paboTy U T.1I.

Jlureparypa
1. 3.1. llymoBa “CnpaBo4yHMK 110 Typb60Oypam”, 13a. «Hexpa»
Mockga, 1970,191 ctp.
2. S.M.Quliyev“Neft vo qaz quyularinin qazilmas1”, Qostoptexizdat,
Baki - 1953, 525 soh.
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ISTIFAD® OLUNMUS TURBOBURLARIN ONLARIN TURBIN CUTLORININ
VERILMIiS AZIMUTLARINA GOR®O YENIi YIGILMA QAYDASI HAQQINDA
R.H.Valiyev
Azneft I.B.

Mogalodo, istifado olunmus vo tomir edilmis turboburlarin onlarin turbin ciitlorinin verilmis
azimutlarina gors yeni yigilma qaydas1 toklif edilir.

Iki gqonsu kanallarin oxlar1 arasinda markazi bucaqlarin gqiymatlarina baxilir, hansilarin an kasiklori
turboburlarin  miixtalif tiplorindo eyni trapeseidal formalara malikdirlor. Burda turbin ciitlarinin
statorlarinin vo rotorlarinin azimutlarinin doyismoa qanunlari qarsilighi slagslidirlor; onlar xiisusi hondasi
hesablamalarin naticasindo tayin edilirlor.

ON THE NEW ASSEMBLY ORDER USED TURBO DRILLS
FOR GIVEN AZIMUTHS OF THEIR TURBINE PAIRS
R.G.VELIYEV
(P.U.AZNEFT)

The article proposes a nem procedure for assembling used and repaired turbo-drills for given
azimuths of their turbine pairs. The values of central angles between the axes of two adjacent channels,
the cross sections of which have the same trapezoidal shape in different types of turbo-drills, are
considered. Here, the laws of the azimuth variation of the stators and rotors of turbine pairs are
interconnected; they are determined as a result of special geometric calculations.

UOT 665.658.2
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ASAGI DONMA TEMPERATURLU YAGLARIN ALINMASI
S.9.Mammadxanova, R.S.Hiiseynov
Azarbaycan Dovlat Neft vo Sanaye Universiteti
h.rovsen1995@gmail.com

izopropilxlorid,

Acar

sozlar: sintetik  yaglar, aliiminium,

etilen, 1-heksen, kalsium xlorid,

sooligomerlosma golovi mohlulu

Moalumdur ki,neftdon ononovi tsullarin
komayi ilo,yani asfaltsizlagdirma,segici
holledicilorlo ekstraksiya, parafinsizlosdirmoa vo
hidrogenlogsdirmo  proseslorinin ~ komayi ilo
miixtolif keyfiyystdo vo ¢esiddo yag almaq
olar.Lakin bu yaglarin ozlilik indeksi neftin
keyfiyyatindan asili olaraq 85-95-o gadar olur.

Gostarilon proseslordan forqli
olarag,yalmiz yag fraksiyalarinin hidrokrekingi
ozlilik indeksi 100-don ¢ox olan yaglar almaga
imkan verir.Prosesdo 6zliiliik indeksi 100-don ¢ox
olan yaglarin alinmasi,yag fraksiyalarini togkil
edon komponentlarin qurulusunun
doayisdirilmasinin hesabina olur.

Hidrokrekinglo yiiksok ozliiliik indeksino
malik olan yaglarin alinmasi iso yiiksok
temperatur vo tozyiglo xiisusi katalizatorlarin
istiraki ilo basa golir.Bu da gostorilon soraitdos
isloya bilon xtisusi avadanliq talab edir.

Lakin ozlilik indeksi 95-100 vo donma
temperaturu asagi olan yaglart almaq igiin
sintetik tisullardan istifado olunur.Sintetik
yaglarin komponentlorindon istifado edilmasi
daha somorali vo daha olverislidir.Ciinki belo

yaglar ekstermal soraitdo onlarin istismar
xassolorini yaxsilagdirmaga imkan verir.
Indiki  zamanda  diinyanin  aparict

olkolorinds sintetik siirtkii yaglarin iglonmasi
yaglarin timumi islonmasindan xeyli pay toskil
edir.Hal-hazirda sonayenin miixtalif saholorinds
istifado olunan on keyfiyyatli yaglar da elo
sintetik yaglardir.

Diqgotinizo yetirilon bu is mohz sintetik
yaglarin alinmasi {igiin bir tisuldur.

Elmi-texnoloji progressin siiratlonmoasi ilo
miiasir ucucu aparatlarin yaradilmasi
ilo,avtomobil sonayesinin inkisafi ilo olagodar
olaraq siirtkii yaglarmin keyfiyystino tolabat
getdikco artir.Yiiksok keyfiyyatli sintetik siirtkii
yaglarinin istehsali imumidiinya tendensiyasinin
genislonmasi ilo slagadardir.

Xiisusi ilo keyfiyyatlorina goro donma
temperaturu  asagr olan sintetik  yaglarin
alinmasina boyiik maraq gostarilir.
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Molumdur ki, hal-hazirda ssnayenin
miixtolif ~ sahslorinde  istifade  olunan  on
keyfiyyotli yaglar sintetik yaglardir.Xiisusilo
keyfiyyatlorina géra donma temperaturu asagi
olan sintetik yaglarin alimmasma boyiik maraq
gostarilir.

Odabiyyat gostoricilorinin analizi onu
gostorir  ki,yliksok keyfiyyatli sintetik siirtkii
yaglarinin yeni sintez yollarinin axtarisi1 davam
edir.

Bu somtdo yeni Kkatalitik kompleksinin
totbiqi noticasinds etilen vo heksen-1 osasinda
alman sintetik siirtkii yaglart miioyyan maraq
toskil edir.

Qeyd etmok lazimdir Kki,etilen-heksen
yaglar1 yiikksok oOzlilii temperatur xassoaloring
malikdirlor vo xammal ucuz homds olverisli
oldugda onlar industrial,kompressor,vakuum va
s.yaglar kimi istifado oluna bilar.

Etilenin  heksen ilo oligomerlogsmasi
heksen soraitindo he¢ bir inert holledicilordon
istifado etmodon aparilir ¢iinki ,sonradan
holledicilori ayormaq {giin olavo enerji sorfi vo
yeni gatinliklorlo rastlagsmaq olar.[1]

Bu isdo homin yaglarin
katalizatorun istiraki ilo miiayyan
gotlirtilmiis etilenin 1-heksenlo birgo
oligomerlogmasi  ilo aparilir. Oliqgomerlosma
reaksiyasina tosir gOstoron parametrlor todqiq
edilmis vo dyronilmisdir.[2-4]

Xammal vo komokgi reagentlor. Prosesds
xammal kimi, tomizliyi yiiksok dorocali olan
etilen va 1-heksen istifads edilir.

Katalizator kimi, metallik aliiminiumun
izopropilxlorid vo etilenlo  qarsiliglt  tosiri
noticasindo alman mohsul istifado edilmisdir.
Metallik aliiminium disk, yonma, hob vo toz
soklindo istifado edilir, izopropilxlorid kimyavi
tomiz halda istifado olunur.

Bundan olava sooligomerlogma
mohsulunun ayrilmasi ti¢iin 3% li galovi mahlulu
Vo qurudulmasi {igiin kalsium xloriddon istifads
edilir.

alinmasi
nisbatdo
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Asagi donma temperaturlu yaglarin
alinmas1 prosesi fasiloli vo fasilosiz qurgularda
aparilmigdir.Proseso Vo  yag  fraksiyasinin

xassalarinag miixtalif parametrlarin
(temperatur,reaksiya miiddatinin,IPX-din
reaksiya zonasinda miqdarinin,kontakt

middatinin,somonomerlorin nisbatinin vo maye
fazada etilen migdarinin) tosiri dyronilmisdir.
Alman yaglarin todbiqi {ig¢iin rasional
soraitlor miioyyan edilmisdir.Miioyyan edilmisdir
ki,alinan yaglar tibbi vo parfiimer yaglar kimi
todbiq edils bilorlar vo onlar 0z xassalorine goéra

DUST-in tolobatlarmi &dayir vo bazon da iistiin
olurlar

Etilenin 1-heksenle sooligomerlosmasi prosesi 2
qurguda aparila bilir:

a) Etilenin  1-heksenlo  sooliqgomerlogsma
prosesi fasilali isloyan 2 litirlik avtoklavda
apartlmisdir.

Kipkoacsiz  tipli  avtoklav ~ 1X18H9T
markalt paslanmayan poladdan hazirlanir vo
garigdirici, manometr, temperatura {icilin ciblo,
maye vo qaz soklinda olan mohsullar ti¢lin giris
Vo ¢ixigla tomin edilir.

Etilenin 1-heksenls fasilali sooligomerlosmoa qurgusunun sxemi sok.1 — do
verilmisdir.

y &
b

(fg e LG

— /‘Ii ) T /M{L
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R — |
Sakil 1. Etilenin 1-heksenlos fasiloli sooligomerlogsma qurgusunun sxemi
1-avtoklav, 2-qgarisdirici, 3- 1-heksenin tutumu, 4-sokalizatoruu tutumu, 5- termociit, 6-aliiminium diski,
7-soba, 8-etilenin balonu, 9-su hamami, 1 O-niimunos i¢iin ¢ix1s, 11-saygac
b) Etilenin 1-heksenls sooliqgomerlosmasi fasilasiz isloyan qurguda aparilmigdir. Qurgunun sxemi sok. 2 —
do verilmisdir.

57 - i' T 777"L
g o—

{

Al

=

L Ty
L ] [==p / ; "’

)| [ =
=]

—

1

]

LT

L]

Sakil 2. Etilenin 1-heksenlos fasilosiz sooligomerlosmo qurgusunun sxemi
I-heksenin tutumu, 2-3-dozatorlar (xlorlu birlogsmalor va katalizator {igiin), 4- redaktor, 5-reaksiya qarisigi
ticiin tutum, 6-tozyiq toenzimlayicisi, 7-yuyucu tutumu, 8- quruducu, 9-yiingiil fraksiyani ayirmaq ti¢tin
kolon, 10-hidrogenlosmo qurgusu, 11- hidrogen tutumii, 12-hazir yagin tutumu, 13-qarisdirici, 14-
termociit, 15-nlimuns ti¢lin ¢ix1g, 16-saygac.
Natica
Fasiloli  isloyon qurguda (Al+iPX+C2H4) katalitik sistemin istiraki ilo etilenin ~ 1- heksenlos
sooligomerlosma tadqiq edilmisdir. Homin katalizator tizarinds etilenin  1-heksenlo sooliqgomerlasma
prosesi siiratlo gedir vo yag tipli oliqomer alinir.Proseso vo yag fraksiyasinin xassolorino miixtolif
parametrlorn (temperaturun,reaksiya miiddotinin, IPX-din reaksiya zonasinda migdarinin vo maye fazada
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etilen etilen miqdarinin) tasiri todqiq edilmisdir.Yaxs1 xassoli yag osasinin sintezi {igiin optimal goraitlori
mioyyaon edilmisdir.Todqiq edilmis Kkatalizatorlar tizorindo etilenin heksenlo sooliqomerlogmosi
naticasinds alinan yaglat toyinath sintetik yaglarin asaslart kimi totbig oluna bilor.

Katalizator tizorinds etilenin 1-heksenls sooliqgomerlosmo prosesi fasilssiz isloyan qurguda tadqiq
edilmisdir.Katalizator metallik aliiminiumun izopropilxloridlo va etilenlo qarsiligli tasiri ilo reaksiya
zonasinda reaksiya zamani alinmisdir.Prosess miixtalif parametrlorn (temperaturun,reaksiya miiddstinin,
[PX-din reaksiya zonasmnda miqdari,kontakt miiddoti vo somonomerlorin  nishoti)  tosiri
Oyronilmisdir.Miixtalif 6zliiliiyli olan yaglarin alinmasi {i¢lin optimal sorait miioyyon edilmisdir.
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SHYNTHESIS OF OiLS FROZEN iN LOW TEMPERATURE
S.A.Mammadkhanova,R.S.Huseynov
It is obvious that with the help of traditional methods deasphalting process,extraction and
dehydrogenation of oil,it is easy to get oils in different qualification and type.However,viscosity index of
these oils ranges 85-95 because of raw oil qualification.On the other hand,oils which have viscosity index
95-100 and frozen in low temperature are producted by shyntetic methods.

IHony4yenne maces1 ¢ HU3KOH TeMIepaTypoi 3aMmep3aHus

C.A. Mamenxanosa,P.111. I'yceiinoB
W3BecTHO 4TO, N3 HE(PTHU MPH MOMOIIH TPATUIUOHHBIX METOJIOB, TO €CTh IPH ITIOMOIIH IIPOIIECCOB
0e3achanbTUPOBAaHU,IKCTPAKIIMHA BHIOOPOYHBIMU PACTBOPUTEISIMU,Tapa(GpUHUPOBAHIS ¥ TUAPUPOBAHUS
MO>KHO TOJIYYUTh Maciia pa3HbIX BUJIOB M KauecTB.Ho y 3THX Macen MHAEKC BSI3KOCTH B 3aBUCUMOCTH OT
kauecTBa HeTH ObiBaeT 10 85-90.UT0OBI MmoNyduTh Macia ¢ HU3KOW TEeMIEpaTypoil 3aMep3aHus u y
KOTOPBIX MHJEKC BA3KOCTH 95-100 MCIonb3yroTCS CMHTETHUYECKHE METOAbl nmoiyuyeHus.Vcnonbp3oBanue
KOMIIOHEHTOB CHHTETHUYECKHMX Macen Oosiee 3¢ddexruBHO m BbiromHo.Iloromy duro Takume macna B

HKCTPEMAJIbHBIX YCIOBHSX YIy4IIAIOT UX 3KCILTyaTallMOHHbIE CBOMCTBA.

YK 621.316.925.45
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BBIYUCJIEHUE KOOOUIIMEHTA AJIMABATBI U3 YPABHEHUSA COCTOSHUSA
JIJIS "SKUJIKUX CMECEM BBICHINX YTIJIEBOJIOPOJIOB.
J1.51. HazueB
AzepOarimxanckuii 'ocynapctBennbiii YauBepcuteT Hedtu u [IpombinuieHHOCTH
e-mail: j_naziyev@yahoo.com
Annomayusn: B pabome npeonazaemcsi cnocod evluucieHus Kodghguyuenma aouabamsi 0s 6bic-
wux yeneeo0opo0os u ux cmecell. /lannoe ypasnenue 6bl8600UMCA U3 YPAGHEHUS COCOSHUS NPEONO0NHCEH-
Hoe agmopom. Omo ypaeHeHue COCMOAHUSL IMRUPUYEcKoe U ABNIAEeMcs pe3yIbmamom aHaAIumu4eckol
00pabomKu OAHHBIX NO IKCNEPUMEHMATLHOMY UCCAEO08AHUIO 8bICULUX Y2lle8000PO008 U UX cMecell 8 Ui~

POKOM unmepeaie napamempoe COCmosAHUA.

KiioueBble ciaoBa: xodddunument aanadarsl,

BBICILIUE YIIIEBOAOPOIBL, CMECH YIJIEBOJOPOJIOB, OKTAH-
HU300KTaH.
MecTo g1 GopMy.JIbL.

Termnopusnyeckne CcBOMCTBA PA3TUUHBIX
TEIUIOHOCHUTEJICH HM3y4aeTcsi Uil MPOTHO3MPOBA-
HUS UX TIOBEJICHHUS B XOJI€ MPOIECCOB, UAYIIUX B
TEIUIOOOMEHHBIX yCTaHOBKax. 3ydeHne BhICIIUX
YIII€BOAOPOAOB TPEACTABISIET OTPOMHBIN WHTE-
pec, T.K. OHH SIBJSIFOTCS OCHOBHBIMH KOMITOHEH-
tamu HedTei. MHopmarus mo cBoiicTBam Jier-
KkuXx ¢pakuuii HedTeld HeoOXoauMa IS IPOSKTH-
poBaHus TporeccoB HedTenepepadoTku. B mpo-
W3BOJICTBE 4allle HAXOMAT IMPHUMEHEHHE CMECH
BEIIECTB, HANpUMeEp, YIIIeBOIOponoB. M3yuas
OMHApHBIC CMECH W MPOAHAIM3UPOBAB TOJTYYCH-
HBIC JIaHHBIE MOXKHO JIEJIaTh BBIBOJIBI U JUISI MHO-
TOKOMIIOHEHTHBIX ~cMecedl. 3Has HEKOTOpoe
CBOWCTBO ISl YHCTBIX BEIIECTB W HCIIOIB3YS
aHAJIMTUYECKHE BBIPAKEHMS, MOXKHO BBIYUCIUTH
9TO K€ CBOMCTBO I WX JIBOMHBIX CMeced, a
uMesl JaHHbIe TI0 OMHAPHBIM CMECSM NPOU3BECTH
BBIUUCIICHUS U JUII MHOTOKOMITOHEHTHOW CMeCH
[0 JaHHBIM IO B3aMMHBIM OWHApHBIM CMECSM
ITHX K€ KOMIIOHEHTOB.

Koapduument ammabatsl momoraer B pe-
MICHWH 3a/a4 TUAPO W TepMoauHamMuku [1-2].
Kak u3BecTHO, KO3pduuMeHT aguadatsl (K03¢-
¢unment Ilyaccona) k = C,,/C,, s upeanbHbIX
ra3oB €CTh IOCTOSIHHASI BEIWYMHA W HAXOIHUTCS
10 CTEneHsM cBo6o bl Moiekyi. C,, C;, — Temio-
€MKOCTH TP MOCTOSIHHBIX JIABICHUU U 00BEME.
Koaddutment anmnadarsl CHIBHO 3aBUCUT OT Ta-
paMeTpoB COCTOSIHHS JUIsl PEANbHBIX Ta30B H,
0COOEHHO, JKUIKOCTEH.

W3 ypaBHeHHUs1 anmmabaThl M3BECTHO CIIENY-
IolIIee BhIpaKeHUE
V (0p "
V= p ((’W)S D

I'me V - 00BéMm, p - naBieHue, S — SHTPO-
must, 1= f(p,V) - kosdunmeHt axuadaror.
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Ucnonb3yss u3BECTHBIE TEpMOIAMHAMUYE-
CKHE BbIpaxkeHus [3] HaxoauM :

Vo C C
y=-=(s0) Z=02, @
p av TCv Cv
6 = Y/ k - nmompaBka K KOIPPHUIUCHTY
amrabaThl, KOTOPask OMPEIEISETCS U3
Y V 0p p (0p
=_=__(_) =_(—) . 3)
k p\oV/r p\dp/,

ABTOpPOM OBUIM TPOBEJAEHBI IKCIEPUMEH-
TaJbHbIE MCCIEAOBAaHUS MO0 METOAY THIPOCTATH-
YeCKOr0 B3BCUIMBAHUS W HAWJICHBI 3HAYCHUS
IUIOTHOCTH HEKOTOPBIX CMecel BBICHINX YTJIEBO-
JI0poJ1oB B uHTepBase Temmeparyp 290 — 560 K u
napienuit 0.1 — 60 MlIla. IlorpemHocTh 3KCIE-
PUMEHTOB 10 JaHHOMY METOJY HE IpeBhIIIalia
0.08 %.

ITo maHHBIM HCCIIETOBAHUN aBTOPOM MpPEJ-
JI0’)KEHO YPaBHEHHE COCTOSIHUS JIJISI UCCIIEyEeMbIX
BEIICCTB:

p* = A(T) + B(T)P*> + C(T)P , (5)

p - TIIOTHOCTb, 2/emd, p - naBnenue, Mlla, T
- Temneparypa, K.

AB,C - xodpduimentsr, 3aBUCAIINE OT
TEMIIEPATYPHI:

A=Y ,a;Th

f=ociT" (6)

Koaddumuents ai , bi , Ci Oblau HaiigeHbI
METOJIOM HaMEHBIINX KBaJIPaToB.

VYpaBHeHue coctosiHus (5) MPOBEpPEHO aB-
TOPOM Ha MHOTHX BBICHIMX YTJIEBOJIOPOAAX U
CIIUPTaXx, a TAKXKE X CMECSX.

YuuteiBas ypaBHeHus (3) u (5) momyuaem

4
6 = i ™)
0,5B(T)p%> + C(T)p

W3 mocnemHero BBIPAKEHUS BBIYHCIISACTCS

nompaBka K kodddummenty anuabarel. Hmes

B=Y5,bT, C=
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JaHHBIE TO TEIUIOEMKOCTSM TMPH IMOCTOSHHBIX
TaBIICHUH M TEMIIEPATyphI Cp M Cy MOXKHO BBIYHIC-
muTh ¥ Kod(hdummueHT aauabaThl. DKCIIEPUMEH-
TaJIBbHO HAWJICHHBIC JaHHBIC MO TEIJIOEMKOCTSIM
MHOTHUX BEIIECTB UMEETCSI B IUTEPATYypE.

B kauecTBe mpumepa, paccMOTpeHa CMECh
YIJIEBOAOPOAOB H.OKTaH — MU300KTAaH IPU PaBHOU
MacCOBOM KOHIIEHTpAallMM KOMIIOHEHTOB CMECH.
Jis naHHOHM cMmecu naHHbIe 1O KOo3(duuueHTam
BeIpakeHuil (5) u (6) npencrasnens! (Tabmuusl 1,

2).
Tab6muna 1.
3navenns kodbdunmrentos A, B, C B ypaBHenuu (5) .
T, K A B C
300 2,21+10t 1,53+1073 8,82:10*
320 2,03-10% 1,35+10° 9,49+10™
340 1,82-10% 1,74+10°3 9,57+10*
360 1,62+10% 2,74+103 9,10+ 10
380 1,41+10" 4,08-10°% 8,32:10*
400 1,21+10% 549107 74910
420 1,02-10% 6,79:107 6,77-10*
440 8,29:102 7,96+107 6,14+10*
460 6,46+102 9,18+10°° 5,45+10™
480 4,67+1072 1,07+102 4444107
500 2,94+102 1,27+102 2,97+10%
520 1,29+107 1,50+107? 1,18+10*
540 -2,47+107 1,69+102 -1,87+10°
Tabauua 2.
3naycHus KO3PPHUIUEHTOB ai , Di , Ci B ypaBHeHuu (6) .

I ai bi Ci

0 -2,19 -6,25 5,60+10"

1 3,15+107? 9,84+107? -8,87:107°

2 -1,53+10* -6,36+10™ 5,77+10°

3 3,57:107 2,16+10° -1,97+107

4 -4,13+1071° -4,07+10° 3,73:101°

5 1,90+108 4,03+101? -3,72+1013

6 - -1,65+107° 1,53+10716

ITo pe3ynbraTtam BbIYMCIEHUN ObUla cocTaBieHa Tabmuma 3. Taxke HarlsaIHO MPECTaBICHBI Ipa-
(uyeckue 3aBUCUMOCTH ONPABOYHOT0 KO3PPHUIIMEHTA OT TeMIIEpaTypbl (PUCYHOK 1).

Tab6muna 3.
PacuetHble 3HaueHus nonpaBku 6 Kak PyHKIMS OT JaBJIEHUs P U TeMIieparypsl T.

T, K\P,

Mpa 0,1 5 10 20 30 40 50 60
300 2771,20 154,13 85,97 47,95 34,29 27,21 22,85 19,89
320 271447 138,32 76,48 42,45 30,37 24,14 20,32 17,74
340 2029,08 116,64 65,77 37,25 26,98 21,63 18,34 16,11
360 - 93,32 55,00 32,46 24,04 19,57 16,79 14,88
380 - 73,36 45,47 28,18 21,47 17,81 15,50 13,88
400 - 58,01 37,63 24,47 19,17 16,22 14,31 12,97
420 - 46,38 31,28 21,25 \17,08 | 14,71 13,16 12,05
440 - 37,27 26,04 18,41 15,16 13,30 12,06 11,16
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460 - 29,63 21,53 15,88 13,44 12,01 11,04 10,34
480 - 23,04 17,56 13,67 11,94 10,90 10,19 9,67
500 - 17,37 14,11 11,74 10,66 10,00 9,54 9,19
520 - 12,78 11,22 10,09 9,57 9,24 9,02 8,84
540 - 9,20 8,85 8,61 8,51 8,44 8,40 8,37

Puc. 1. 3aBucumMocts nonpaBounoro kodddurmenta 0 = f (T) or Temmeparyps o uzodapam: 1 —5
MPa, 2 - 10 MPa, 3 — 20 MPa, 4 — 50 MPa.

W3 pe3yabTaToB BBIYUCICHUI BUAHO, 4TO 3HaYeHUs 0 = Y/ K ¢ yBenu4ueHHEM JaBICHHUS M TEMIIe-
paTypbl YMEHBIIIAIOTCS, ¥ YeM MEHbIIIC TEMIIEpaTypa U JAaBJICHUE, TeM CHbHEe d3(GEKT OT HX U3MEHe-
Hus. [Ipu BBICOKHX Temreparypax, Korja COCTOSHHE CMECH MPUOIMKACTCS K CKATOMY a3y M3MCHEHHE
Y/ k cnaboe. YpaBHeHHE COCTOSIHUSA (5) HEMPUMEHHUMO K COCTOSHHUIO YKHIKOCTH BOJM3U KPUTHUYCCKOM
obnactu. [ToaTomy 3Ta 061aCTh B JAHHOW paboTe HE paccMaTpUBAJIACh.

JUTEPATYPA
1. Bejan A. Advanced Engineering Thermodynamics. 2™ Edition. John Wiley & Sons Ltd. (New
York, USA). - 1997. - 850 p.
2. CriueB B.B. [Muddepennuansusie ypaBHeHus TepmoauHamuku. MockBa (Poccus). Beiciias
mKkona. -1992. -224 c.
3. Naziyev C.Y. Termodinamikanin ganunlari. Baki. Tohsil. — 2014. — 226 s.

ALI KARBOHIDROGENLORIN QARISIQLARI UCUN ADIABATIK OMSALININ HAL
TONLIYINDON HESABLANMASI
C.Y. Naziyev
Ali karbohidrogenlorin vo onlarin qarisiqlarinin adiabatik omsalinin hesablanmasi tiglin bir tisul
toklif olunur. Bu tonlik, miollifin toklif etdiyi hal tonliyi osasinda yaranir. Bu hal tonliyi empirikdir vo
genis hal parametrlords yiiksok karbohidrogenlorin vo onlarin garisiglarinin eksperimental todqiqatlarda
aliman molumatlarin analitik islonmasinin naticosidir.
CALCULATION OF THE ADIABATIC FACTOR FOR THE LIQUID MIXTURE OF
HIGH HYDROCARBONS
J.Y. Naziyev
Calculating method of the adiabatic coefficient for higher hydrocarbons and their mixtures is pro-
posed. This equation is derived from the equation of state proposed by the author. This equation of state is
empirical and is the result of analytical processing of data on the experimental study of higher hydrocar-
bons and their mixtures in a wide range of state parameters.
Keywords: adiabatic coefficient, high hydrocarbons, mixture of hydrocarbons, octane-isooctane.
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