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ACQUISITION OF CONSERVATION LIQUIDS OF SYNTHETIC OIL ACIDS ON THE
BASIS OF T-30 MINERAL OIL WITH COBALT, NICKEL AND ZINC SALTS

S.A.Mammadkhanova, A.B.Aliyeva
Azerbaijan State Oil and Industrial University

If we take look at modern world
experience, corrosion protection has turned into
an actual problem related to the development of
technology. This problem is found in oil sector
affected by atmospheric corrosion, mainly in
oil, gas extraction and transportation pipelines,
processing facilities, as well as in different
fields of agriculture.

Conservation liquids are used in order to
protect metals from atmospheric corrosion.
These liquids rarely provide protection of
metals for long-term, but in most cases for
short-term.

It can be mentioned exchange reaction
implemented in hydrocarbon solvent as the
easiest preparation method of salts of synthetic
oil acids that can be dissolved in hydrocarbon
solutions. Organic acid has been dissolved in
mass ratio 1:1; 2:1; 3:1 with distillate fuel or
heptane boiled in 70-100°C temperature for
extraction of salts by this method. 20% alkaline
solution has been added to the reaction
environment in  next phase. Potassium
hydroxide or natrium hydroxide can be used as
an alkaline solution. Alkaline must be added
until the acquisition of neutralization.
Sometimes the amount of alkaline is added 3-
5% less than required. In this case extracted salt
is easily dissolved in water. Then inorganic salt
with 20% water solution of salt of metal that
intended to extract Cs-Cs carbon acids or salt of
it have been mixed and added to the reaction
flask. Temperature condition of reaction that
occurred during 30 minutes in first phase, but
during 2 hour in second phase has been within
the limits of 20-70°C. There have been
extracted cobalt, nickel, zinc salts of organic
acids as a result of reaction. These salts have
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the ability to dissolve easily in organic
solvents. For that reason it is observed their
pass to hydrocarbon phase. But inorganic
anions can not pass to that phase. As a
consequence, salt solution that having high
purity has been synthesized and solvent has
been removed. Dilution of synthesized salt in
hydrocarbon liquids is possible even in -40 °C.

Synthesized salts have been dissolved in
T-30 mineral oils and extracted solutions have
been 3,5,7 and 10%. Synthesized conservation
liqguids have been tested in 3 different
environments : hydro-camera “G-4”, sea water
and 0,001% H2SO4 solution.
Hydro-camera “G-4”
-Cobalt salt of synthetic oil acids — 193 days
-Nickel salt of synthetic oil acids — 171 days
-Zinc salt of synthetic oil acids — 172 days
Sea water
-Cobalt salt of synthetic oil acids — 56 days
-Nickel salt of synthetic oil acids — 49 days
-Zinc salt of synthetic oil acids — 46 days
0,001% H2SO4 solution
-Cobalt salt of synthetic oil acids — 56 days
-Nickel salt of synthetic oil acids — 51 days
-Zinc salt of synthetic oil acids — 48 days

As it is indicated the best result in both
hydro camera, sea water and 0,001% H>SO4
solution belongs to conservation liquid made of
cobalt salt of acid. Thus cobalt salt of synthetic
oil acids has the more protection effect.
Conservation liquid synthesized on the basis of
cobalt salt of synthetic oil acid protects metals
from corrosion for 193,56,56 days respectively
in hydro-camera “G-4”, sea water and 0,001%
H2SOg4solution.

The comparison of test results of
conservation liquids extracted on the basis of
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salts of synthetic oil acids with salts of natural
oil acids indicate that cobalt,nickel,zinc salts of
natural oil acids protect “steel-3” pattern for
less time in hydro-camera “G-4”, sea water
and 0,001% sulfuric acid solution.

Hydro-camera “G-4”
-Cobalt salt of natural oil acids — 80 days,
cobalt salt of synthetic oil acids — 193 days.
-Zinc salt of natural oil acids — 51, zinc salt of
synthetic oil acids — 172 days.

Sea water
-Cobalt salt of natural oil acids — 47 days,
cobalt salt of synthetic oil acids — 56 days.
-Zinc salt of natural oil acids — 34 days, zinc
salt of synthetic oil acids — 46 days

0,001% H2S0O4 solution
-Cobalt salt of natural oil acids — 23 days,
cobalt salt of synthetic oil acids — 56 days.

-Zinc salt of natural oil acids — 18 days, zinc
salt of synthetic oil acids — 48 days.

As it is shown in comparisons,
conservation liquids prepared on the basis of
salts of synthetic oil acids have the higher
quality in comparison with the conservation
liquids prepared from salts of natural oil acids.
They protect metals from atmospheric
corrosion during more time. Reasons of this
advantage have been studied and it has been
came to a conclusion that hydrocarbon ballast
is little in compound of synthetic oil acids
differ from natural oil acids (>2% instead of
>20%, it 1s little 10 times).

Electric conductivity of salts of synthetic
oil acids in T-30 oil have been studied.
Outcomes have been indicated in table.

Table
Electric conductivity

Samples G, cm/m

T-30, Co salt of SOA 3% 5.1.10°1°

T-30, Co salt of SOA 5% 4251011
T-30, Co salt of SOA 7% 9.34.102
T-30, Co salt of SOA 10% 1.89-10°
T-30, Ni salt of SOA 3% 1.82-10°1
T-30, Ni salt of SOA 5% 2.43.102
T-30, Ni salt of SOA 7% 5.68:1012
T-30, Ni salt of SOA 10% 1451011
T-30, Zn salt of SOA 10% 1.13.101°
T-30, Zn salt of SOA 10% 1.41.107%
T-30, Zn salt of SOA 10% 15102

T-30, Zn salt of SOA 10% 4.65-1011

Result

Protective properties of the prepared conservative liquids have been studied. Salts of synthetic
oil acids have been extracted, then solutions of these salts have been prepared in T-30 mineral oil.
Synthesized conservative liquids have been tested in 3 different environments, electric conductivities
have been measured. According to the conducted test outcomes, the best result in every 3

environments belongs to the cobalt salt of acid.
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SINTETIK NEFT TURSULARININ KOBALT,NIKEL,SINK DUZLARI IL9 T-30
MINERAL YAGI 9SASINDA KONSERVASIYA MAYELDRININ ALINMASI
S.9.Ma mma dxanova, A.B.9liyeva

Taqdim olunan maqalede konservasiya mayelo rinin alinmasi ve onlarin metallari
korroziyadan mudafia etme qabiliyya tle ri 6yra nilmisdir.Sintez edilmis konservasiya mayela ri 3
mixte lif mihitds sinaqdan kegirilmisdir. Aparilan sinaqlarin natice la rine gore har 3 mihitde
9 n yaxsl nd tica tursunun kobalt duzuna ma xsusdur. Elektrik kegiricilikla ri dl¢tilmiisdiir.

ACQUISITION OF CONSERVATION LIQUIDS OF SYNTHETIC OIL ACIDS ON THE
BASIS OF T-30 MINERAL OIL WITH COBALT, NICKEL AND ZINC SALTS
S.A.Mammadkhanova, A.B.Aliyeva

There have been studied acquisition of conservation liquids and their ability to protect metals
from corrosion. Synthesized conservation liquids have been tested in 3 different environments.
According to the conducted test outcomes, the best result in every 3 environments belongs to the
cobalt salt of acid. Electric conductivities have been measured.
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ELECTRICAL PROPERTIES OF SOLID SOLUTIONS SnTe - MTe (M- La, Nd, Gd)

|.G.Afandiyeva, Ch.O. Sadiq
Azerbaijan State Oil and Industrial University

One of the most interesting materials is
tin  telluride and germanium telluride
compounds, as well as solid solutions based on
them. Both compounds belong to so-called
“self-regulating” substances i.e., irrespective of
the method of their obtaining and almost
regardless of the purity of raw materials they
always have p-type conductivity and high
concentration of current carriers (8:102°cm3).

There are two points of view on the
nature of tin telluride conductivity. According
to the first viewpoint, the high concentration of
current carriers in these compounds is
explained by the fact that SnTe is considered as
semimetal in which a partial overlap of the
valence and conduction band is assumed. The
second point of view on the nature of
conductivity in tin telluride is that the presence
of a high concentration of current carriers is
due to the non-stoichiometry of tin telluride,
which crystallizes with an excess of tellurium.
Thus, the X-ray investigation of the Sn-Te
system near the compound of SnTe given in [1]
showed that the compounds of tin and
germanium telluride crystallize at the ratio
SnTe (1,025).

It is expected that tin vacancies, which
are atomic point defects, play the role of
acceptors and are responsible for a high
concentration of current carriers in SnTe and
the p-type conductivity.

Our research support the hypothesis that
the properties of [SnTe]ix-[(r.e.e.)Te]x system

similar to tin telluride (x=0,08 mol%) at room
temperature (r.e.e.=La, Nd, Gd).

Key words: solid solutions, valence band, X-
ray phase analysis, conductivity tipe, electrical
conductivity, thermo emf

In this paper we have investigated the
electrical conductivity (o), thermo e.m.f. (a),
thermal conductivity (A), concentration and
mobility (v, p*) of the current carriers of solid
solutions [SnTe]ix-[(r.e.e.)Te]x (r.e.e. =La, Nd,
Gd).

Microstructure, thermal and X-ray phase
analysis have showed that the resulting alloys
are homogeneous and single-phase solid
solutions which are formed with the contents of
La, Gd, Nd in SnTe up to 10mol% [2-5].
Polycrystalline samples are prepared by the
powder-metallurgy techniques — hot pressing.
The electrical properties were measured after
annealing by the conventional compensation
method. The results were reproducible.

Figures 1, 2, 3 and 4 show the dependencies of
concentration (p*), electrical conductivity (o),
mobility (v), thermo e.m.f. (a), total and lattice
thermal conductivity (Awot, M) on  the
composition in the SnTe-( r.e.e.)Te systems at
room temperature.

Analysis of the experimental and calculated
values of electrical parameters shows that the
complex nature of the change in the
thermoelectric properties in the formation of
solid solutions by the replacement of tin with
re.e. in the SnTe-( r.e.e.)Te system can be
explained by the retention of the features of tin
telluride when r.e.e. content is not more than
0,08 mol%.

As is known, SnTe crystallizes with a
deviation from stoichiometry of 2% in the
direction of excess of tellurium. Each “defect”
acts as a point center with charge (+2). Owing
to the complexity of the energy bands and the
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violation of stoichiometry, the concentration of
current  carriers calculated from the
measurements of Hall e.m.f. is not true, but is
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related to the last with correlation: puue=p” kK,
where k takes value 0,6-0,7 depending on p*.
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Figure 1

According to our data, the apparent
carrier concentration in SnTe is p*=6 10%° cm,
and if we assume that the crystallization
proceeds according to the SnTeu+x Scheme,
then the number of defect sites in the SnTe
lattice will be N=1/2 p*k=1,8-10%cm,

In the formation of the system solid
solutions SnTe-( r.e.e.)Te type, the total tin

content decreases proportional to x, while the

change of the carrier concentration is not
proportional to x.

Thus, when tin is replaced by La, Nd, Gd
for x = 0,01 Ap™=pz,ro—Preeis 5,64-10%° cm
3. 5.6:10% cm 3; 5,7-10% cm™, respectively.

The change in the carrier densityAp*
corresponds to a change in the number of
defects AN:Ap=5,64-102cm=; 5,6:10° cm?,
57.10° cm® at AN equal 1,69-10®° cm?
1,68:10%cm™ and 1,71-10%cm™3, respectively.

As can be seen from the calculated values
of the defect sites AN for the range x=0,01 the
number of "defects" of tin decreases (in SnTe
N=1,8-10% cm?) by the introduction of additional
atoms of Sn into the lattice of the solution not
included in the crystal lattice of the original SnTe and
constituents 1,8-10%° cm3. If in depleted by tin
SnTe introduce in the form of an admixture
re.e., then p* will decrease, since r.e.e.
dissolving in the lattice reduces the number of
defects.

To explain these results, we examined
two regions of the content of the r.e.e. in the
SnTe- (r.e.e.)Te system. In the first region

where x<0,02 mol% an intense process of

filling the "defects” occurs and hence there is a
decrease in the carrier concentration at 0,01
mol%.

With high MTe content to 0,02 mol% on
the process of filling the “defects”
superimposed the process of creating new
defect centers inherent to the solid solution
itself.

In the second region, x == 0,02 mol%
the process of creating "defects" which is
inherited to a solid solution prevails over the
process of filling the “defects” for tin and
provides a  proportional increase in
concentration.

We will involve the double valence band
model SnTe [1,2] for explaining the change in
thermo e.m.f. depending on the content (Fig. 2)
and the atomic number of the r.e.e.

The proportionality of the thermo e.m.f.
(for x >0,02) to the content of the r.e.e. allows
us to consider the dependence not a(X), but
a(p*). The subband of “light” holes gives
mainly the contribution to the apparent current
density of 2:10%°cm=3, and the change in the
thermo e.m.f. will correspond to the case of a
one-band model.
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Figure 2
The contribution of the “heavy” holes of the and increases if the concentration of current
second subband to the common thermo e.m.f. carriers in the solution increases with a content
at concentrations of 2-102%cm3<p"<6.10%cm of r.e.e. of 0,02 mol%. With a change in the
increases the coefficient of thermo e.m.f. concentration of “defects”, changes the
Hence the thermo e.m.f. decreases with the apparent mobility of the current carriers (Fig.
content of rare earth elements up to 0,01 mol% 3).
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Figure 3

The nature of the change in mobility corresponds to a change in the lattice thermal conductivity (Fig.
4).
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Figure 4
New defects associated with the nature of 0,02 mol% is explained by an increase in the
the solid solution also arise in the formation of thermal resistance of the lattice due to the
a solid solution, what leads to a drop in the complication of the lattice itself, which causes
mobility and thermal conductivity of the crystal the appearance of additional phonon scattering
lattice. This, with a content of r.e.e., more than centers.
Conclusion

The carried out of solid solutions of the system [SnTe]ix -[(r.e.e.)Te]x allow to suppose,

that at formation of the specified solid solutions (at x = 0,02 < 0,08) the «defective» nature of
conductivity characteristic for tellurium of tin is saved; use of model difficult valence band, also
allow well to explain an anomalous behavior of concentration dependence (p™), mobility of carriers

of a current (17), thermo emf (&) and conductivity () in accord to structure at room temperature.
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BORK MOHLULLAR SISTEMININ ELEKTRIK XASS9LORi
1.Q.9fa ndiyeva, X.0.Sadiq

Mikrostruktur, termik ve rentgen-faza analizleri o sasinda alinan o rintile rin bircins ve
birfazal oldugu askar olunmusdur. Aparilan te dgigatlar @ sasinda ma lum olmusdur ki, [SnTe]ix -

[(n.t.e.)Te]x birlesmaloarinin  ahnmasi zaman: tellur-galay birle smasi {gciin xarakterik olan

keciriciliyin ”defekt” ta bia ti saxlanilir.
Ta qdim olunan isde otag temperaturunda zonalar modeli & sasinda ytkdasiyicilarin konsentrasiyasi

(p*),yurikliyd (v), termo eh.q. (a) ve elektrikkegiriciliyinin () terkibden asilihig
Oyra nilmisdir.

JEKTPUYECKHUE CBOMCTBA TBEPJBIX PACTBOPOB SnTe-MTe (M= La, Cd, Nd) )
N.K. Idenauena, X.0.Cagur

MUKpOCTPYKTYPHBIM, TE€PMHUYECKHMM W PEHTTeHO(A30BbIM aHAIU3aMH YCTaHOBJIEHO, YTO
HOJIy4EeHHBIE CIUIaBbl OJTHOPOJIHBIE U OHO(A3HbIE.

IIpoBenennble HcceoBaHus  TBepAbIX pacTBopos cuctembl[SnTe)ix -[(p.2.3.)Te]x nossonsior

IPEIIOI0KNTE, YTO NMPH 00pa30BaHUH YKAa3aHHBIX PACTBOPOB COXPAHSETCS «Ie(eKTHas» MPHpPOa
IIPOBOAMMOCTH XapakTepHas MJI TEJUIypuzaa oJioBa. cronb3oBaHMe MOAENN CIOKHOM BaJCHTHOU

30HBbI, TAKXKC ITO3BOJIAIOT OOBSACHUTH 3aBUCHUMOCTH KOHIOCHTpaluuu (px], MOABMI)XHOCTH HOCHUTEICH

toka (17), TepMo 3.11.Cc. ¥ HIeKTponpoBoaHOCTH () OT cocTaBa MPU KOMHATHOM TeMIIepaType.
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A study of decontamination of municipal solid waste using local montmorillonite clay

H. Kh. Khalilova, N. V. Shirinova
International Ecoenergy Academy
Azerbaijan Architecture and Construction University

At present, the solution of the following
issues is of great concern to all scientific
community worldwide:

- prevention of the disturbance of
ecological balance;

- improvement of people’s life
conditions;

- ecologically sound agriculture and
improvement of soil quality for food
production;

- definition of inexhaustible raw
sources for agricuture and food-stuffs.

The solution of all the abovestated
problems is of great importance. Protection of
the environment is a significant factor for
human’s wellbeing. “The Plan of Complex
Measures about the improvement of ecological
situation for 2006-2010 years” and the
Developemnt Conception “Azerbaijan 2020: a
view to the fiture” adopted by the Decrees of
the President of the Republic of Azerbaijan I.
Aliyev from 28 September 2006 and from 29
December 2012, and other strategic documents
clearly state the environmental protection
concerns of Azerbaijan gowernment [1] .

Today, municipal solid waste (MSW)
discharged to the environment from various
anthropogenic sources is one of the main
pollutants of ecosystem in the republic. From
this viewpoint, the development of methods for
decontamination and processing of MSW based
on the utilization of local materials will play a
significant role in both the rehabilitation of
ecological balance in the country’s polluted
areas and the efficient use of the available
natural resources.

Researches of the recent years showed
that the composion of MSW in the most densily

Keywords: montmorillonite, municipal
solid waste, thermophilic bacteria, reactor

polulated area of the republic — the Absheron
industrial region consist of 35% food waste,
20-40% paper, 3-5% wood, 4-5% textile
materials, 4-5% glass, 1-2% metals and about
10% polymer materials [2]. A large part (97%)
of the waste formed in the towns and
settlements of the Absheron region are not
treated and transported to certain places set by
the local municipal organs causing negative
impact on the sanitary and ecological
conditions throughout the region. Only a small
part of MSW (1,5-2,0%) is incinerated and
processed (1,0-1,5%). An annual increase of
MSW mass is 0,5%. Waste products are not
sorted that does not allow their complete
processing. In rural areas or villages waste are
gathered in yard or in the surrounding ravines,
gorges and other places. If several years ago
the annual amount of waste products was 450-
550 kg, this index has increased by 1, 2 times at
the present time.

Despite the fact that there is a number
of methods of MSW decontamination, but most
of them don’t meet the present requirements.
The studies have shown that many kinds of
MSW can be utilized in economic sectors,
particularly in agriculture [3]. In most cases,
MSW are decontaminated by additon of
various compounds that is unprofitable from
the economic and ecological viewpoints.

Physical, chemical and sanitary
properties of MSW. Food waste and organic
substances are the main constituants of MSW.
These waste contain certain amoun of moisture
and therefore, are degraded within a short time
of period and as a results unpleasant odor is
spreading on the surrounding area. MSW cause
favaourable condition for the growth of
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insecticides and other microorganisms. MSW
become serious threat to human health and
other  ecosystem components, including
atmosphere, lithosphere and hydrosphere when
not decontaminated and removed from the
vicinity of dwelling areas. The sediments
forming during waste water treatment are the
most dangerous pollutants among MSW.

Being one of the hasardous ecosystem
pollutants, MSW at the same time are
important energy sources and materials that can
be used for the production of fertilizers,
intensification and modernization of various
technological processes, etc. A part of these
waste can be used as fuel and additional raw
material in industrial enterprises. Physical
properties MSW define their application as raw
material and influence the quality indexes of
the compost produced from it. These properties
include average density, volume (mass),
content of morphological fraction and
humidity. The mass of the waste is dependent
on different factors, such as morphological
composition, humidity, compactness and the
time of its delivery to the tank, etc.

In the recent 10-15 years, the
composition of MSW is significantly changed
due to the people’s life mode which seriously
affects many properties of MSW, first of all on
its weight mass [4]. The weight mass of MSW
consisting of light paper is continuously

decreasing. The character of MSW changes
depending on the size of its fractions (lower
than150 mm) [5].

MSW are mainly composed of paper
and food waste. It should be noted that 31,5-
44,6% of waste products consist of food
residue in large cities. The humidity of MSW
increses up to 40,0-66,5% during autumn and
winter seasons.

Chemical properties of MSW. It is
necessaty to know the chemical composition of
MSW when used for compost production.
MSWcan be used for the production of bio-fuel
and organic fertilizers according to the
components formed it.

Sanitary properties of MSW. MSW s
rich in organic compounds which are easily
degraded. Table 1 presents the number of
microorganisms in the municipal waste
depending on seasons of year.

As it can be seen from the table, the
municipal wastes have great number of
microorganisms belonging to bacterium group.
The number of mesophillous bacterium varies
from 1 to 40 billion. Based on the data
presented in Table 1, we can say that the
microbial pollution of residential areas are
mainly observed in summer seasons, which
create conditions for arising epidemiological
disseases [6-7].

Table 1.

The number of micro organisms in the municipal waste
(million/1 gram dry weight)

Seasons | Bacterium Coelenterates worm
Mesophillous | Organisms living under | Termites | Organisms living under
high temperature high temperature

Spring 14983.0 0.550 0.051 0.0144

Summer | 40077.0 2.389 1.750 0.0002

Autumn | 4219.5 0.360 0.070 0.0050

Winter | 1567.0 0.006 - 0.0060

Average | 15211 0.826 0.0023 0.0004

annual

The following methods are used for the
decontamination of MSW:

10

- heating at 50 -80°C temperature;
- treatment with any mineral acid;
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- treatment with alkali;
- treatment with acid-alkali mixture.

Complex and efficient utilization of
natural resources, particularly the soil
resources, is one of the topical issues of the
day. It would be better to consider it in the
following 3 aspects:

e average price of minerals should be
determined at the time of its extraction from the
deposit;

¢ a scheme of complex use of fossils should be
prepared,;

e new methods should be developed for the use
of natural mineral compounds.

Currently, geological explorations are
conducted by scientists to determine the
resources of natural mineral compounds.
According to estimations, about 55-65 % of
natural minerals are used presently [8]. The
other part almost remains untapped disturbing
the ecological balance.

Incomplete use of the natural minerals
Is the main factor causing land scarcity. It
should be noted that at one time the countries
of the former Soviet Union, as well as our
country, were faced many difficulties in this
area.

The natural mineral compound used in
the proposed work is montmopillonite clay. It
contain active compounds Killing insects,
microbes and mesophillous bacterium [9]. The
chemical formula of montmorillonite is as
follows:

AlzMg [SisO10] (OH) -2nH20

In another form: m{Mgs[SisO10] (OH)2};
P {(Al, Fe) 2[Si4O10] (OH)2}-H-O

The main purpose of this research was
decontamination of microorganisms in MSW
and development of a technology for the use of
the obtained product. The following material
and methods were used to achieve this goal.
The content of MSW used during the research
was: paper and cardboard — 25-30 %; food

11

residues — 30-38 %; wood —1,5-3,0 %; metals —
2-3,5%; glass scraps —5-8 %; leather and
rubber—2-4%; different-1-2% and the crumb
passing through sieve size less than 15 mm-7-
13%.

The content of the used natural mineral
compound was (mass in %): MgO- 4-9; Al>Os
—-11-22; Fe;03 —5-6; H,0-12-24 and etc.

The following equipment was used for
the implementation of researches under
laboratory condition: bunker for MSD, small-
size bunker for clay rock, electric motor,
container for colledction of the obtained
product, and pipe and vessel for the collection
of the gas emitted during the process.

A three-necked reactor in  which
experiments are carried out is provided with
mixer. The first reactor is filled with 50 ml of
distilled water and mixer switches. First, 90
grams MSW is given into the reactor,
afterwards 10 grams of montmorillonite is
added. Some time later, the samples taken
from the reactor are analysed for the main
components. The process is stopped when the
necessary components are found in the
analysed solution. The results of the
experiments are shown in Table 2.

The results derived from the researches
have shown that MSW discharged to the
environment must be decontamnated in due
time, otherwise they can become a serious
danger to all the ecosystem components
including human health. Accumulation or
incineration of the solid waste rich in various
chemical compounds may lead to undesirable
results.  Laboratory analyses have confirmed
that MSW contain various nutrients, such as P,
K, N and others. This gives a possibility of
developing a new technology for production of
fertilizer on the basis of the product obtained
from  decomposition of MSW  with
montmorillonite clay.
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Table 2.
Kinetics of the decomposition of MSW and montmorillonite mixture (90:10) depending on the time

The main | Time, minute
components

of the
mixture 5 |10 [15 |20 |25 [30 |35 [40 [45 |50 |55

Change of the amounts of components in the solution (%)*

P20s 897 s | Zho | Pos | Ta | “36| %0 61| Toal 40| B0

K0 "%.0 1904 1%6 2%9 3%0 4%6 0 6%3 7%4 8%0 8%4

Niampl 913 s | s 2% 3%5 Yol %aa 56| "ol 8%47) B9

coorrgni)r:)iﬁnds V| e | A 23 3%0 sl a0 %%o| %1 B¥50| B47

Micro- O'%.:% 0'%.4 1‘%.9 1'%1 1%4 1%4 1‘%2 %.1 ~/~ ~/~ ~/~

elements

*Note: The upper part of the fractional line shows the amounts of components in the solution and the
lower part shows the neutralization degree.
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Montmorillonit gilinin istifada si ile ba rk ma isa t tullantilarinin za ra rsizla sdirilma sinin
ta dqiqi
H. X. Xa lilova, N.V. Sirinova

Ma gala da a traf muhitin @ sas cirkle nma ma nba la rinda n olan ba rk ma ise t tullantilar
haqqinda ma lumat verilir ve onlarin ekosistema manfi tasiri gostarilir. Bark meisat
tullantilarinin yerli xammal — te bii montmorillonit gilinin istifada si ile za ra rsizle sdirilma si ¢ln
se ma ra li tisulun isle nma si Uizra aparilan ta dqiqatin na tice la ri te qdim olunur.

Acar sozla r: montmorillonit, bae rk ma isa t tullantilari, termofil bakteriyalar, reaktor

HccaenoBanue o0e3Bpe:KUBAHNS TBEPAbIX ObITOBBIX 0TX0/JA0B C HCIOJL30BAHUEM MECTHOI
MOHTMOPHJIJIOHUTOBOM IJIMHBI
X. X. Xaauaosa, H. B. lllupunosa

B crathe paccmaTpuBaroTCsl BOIIPOCHI 3arPsA3HEHUS OKPYXKAlOIIed cpelibl TBEPAbIMU OBITOBBIMU
OTXOJaMU M MX HETaTHUBHOE BJIMSAHUE HA KOMIIOHEHTBI JKOCUCTeMBI. IIpencraBiieHbl pe3yiabTaThl
UCCIICIOBAaHUN 110 OOE3BPEKMBAHHUIO TBEPABIX OBITOBBIX OTXOJOB C HCIOJIB30BAHHEM MECTHOTO
IIPUPOJHOTO CBIPb — MOHTMOPUIUIOHUT COACPIKALUX TJIUH.

KiawueBble c¢JI0Ba: MOHTMOPWIJIOHUT, TBEpAbIe OBITOBBIE OTXOIBI, TEPMO(HIbHBIE OaKTEPHH,
peaxkTop
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VIIK 622.692.4

KOMIIO3UIIMOHHBIEHABUBHBIE TPYBbI KPYITHOI'O IUAMETPA

AnueB WU.3., Aragxanos P.I'., Anue H.H.
Cymeaumckuti Texnonoeuueckuu Ilapx
A3zepbatiodrcanckuii ynugepcumem apxumekmypul U CHpOUmeibCmed

KioueBble ¢JI0Ba: KOMIIO3UTHBIE TPYOBI, SKCTPY3Us,

MOJIMATUIICH, TTOJIMTIPOTIHIICH, TOTMMEPHBIA KOMITO3HT,
MeKTpoPy3MOHHAS CBapKa

Boma—>»T0 nmap nmpupoasl U OHaA
MIPUHAIICKUAT BCEMIKHBBIM CYLIECTBAM.
HepaBHoMepHoe pacnpenieieHue OCaJKOB U
BOJHBIX PECYpCOB Ha 3emjieé MPUBOJIUT K
HEJOCTAaTKy BOJABl BO MHOTHX pEruoHax
TJIAHETHI. V&e  CerogHSOKOJIO  OJHOTO
MWIIKMApJa JIIoJAed HE HMEIT IOCTOSHHO-
roJI0CTyNa K YKMCTOM MUTHEBOM BOJE, a JBa
MUJUIMApJa JIFOJIEd HE paclojaratoT JOCTYIIOM

K CaHUTapHbBIM YyCTpoWcTBam. EkeromHo
3arpsi3HEHHass BOJA IPUBOAMT K CMEPTH
ThICSIUM  Jrofed. [nobanbHOE  M3MEHEHHE

KJIMMAaTa JIMIIb YCUJIUBAET MPoOIeMy.

UTo0Bl yNy4IIUTh CHUTYAlMI0 U HalTH
peuieHue, MHOTHE [IPaBUTEIbCTBEHHBIE
OpraHu3ali, WHXECHEPHbIE U CTPOMTEIIbHBIC
KOMITAHUH, a TaKXe MpPOU3BOIUTENN TpyO
CKOHLICHTPUPOBAINCh ~ HAa  PEIICHUUAITOW,
CTOSsILIEH mepen BceM MHpoM, Mpodieme.3a

IOCIICTHHE JECATUIICTUS XapaKTepHbIE
HEeOCTaTKW OeTOHa, TJMHBI, MOJUBUHMI-
XJIopuja CTaIn BBI3BIBATHCEPHE3HBIC
npobaemMbl B CYHIECTBYIOIIHMX  CHUCTEMax
BOJOOTBEJIEHNA, T.K. O3TH  MaTepHaJIbl
OKa3bIBAIOTCSA  CIMIIKOM  XPYNKUMHU  HIIHU
YpPE3MEPHO YYBCTBUTEIBHBIMH K arpeCCUBHBIM
XUMUYECKUM  BEUIECTBAM U COCTOSIHUIO
TPYHTOB. Boscém MHpE aBapuu

KaHAJIN3alIUOHHBIX W BOJOIIPOBOJHBIX CHUCTEM

OOJBIIOTO  JMAMeTpa  CTATH  OOBIYHBIM
sBieHueM. Kpomeroro, Takwe  CHCTEMBI
HpeJICTaBHHIOTCH HEBBIT'OAHBIMU (o} TOYKHN

SPpCHUACOOTHOIICHUA LICHBI U CPOKa CJ'Iy)K6LI.
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B umensix cooTBETCTBUS COBpPEMEHHBIM
TpeOOBaHUSIM  CHUCTeM  HH(PACTPYKTYpHI,
HeMmerickas kommanus Krah AG paspaboraina
HAJIC)KHBIE M BBITOJHBIE CHUCTEMBI TPYOOIpoO-
Bo10B Oonbmux auamerpos(d=300+4000 mm),
WCII0JIb30BAaB BBICOKHE MIPEUMYIIECTBA
nonuoneruHOB, Tak  Kak OHHU OO0JanaroT
HEOOBIUaHHOMIIETKOCTRIOB  00paboTke, Tipe-
BOCXO/JIHONUCTOWKOCTBIO KBO3/ICHCTBUIO
OKpy)Xarolmen  cpeapl U XUMHYECKHX-
BellecTB. Jlaxxke B CEHCMUYECKM AaKTUBHBIX
palioHax 9TH TpYyOBl TMOJBEPrarOTCs OTHO-
CHUTEJIbHO MEHBIIINM MmoBpekaeHusM[1,2].

Mamepuanwvi mpy6. IlonusTunex u
MOJUTIPOTNTUJICH SIBIISIFOTCSI TEPMOIUIACTUKAMU,
oOnajaronue MPEeBOCXOJHBIMU  KadeCTBAaMU
JUSIOPUMEHEHUSI HMX  BBOJAOINPOBOMSIIUX U
KaHAIM3AIMOHHBIXCUCTEMAX, a Takke A

HU3IrOTOBJICHUA éMKOCTCfI, I XpaHCHUA
)KI/I}IKOCTGI\/'I n TBEPABIX MaTCcpHraJIoB.
IonusTunenu MOJIMITPOITHIICH - 9TO
OKOJIOTUYHEBIEC MaTcpualbl, yCTOfI‘-IHBI:IG K
BO3HCI>'ICTBPIIO OOJIBIIIMHCTBA XUMHNYCCKHUX~

BELIECTB, W MPEKPACHO NOAXOIAUINE IJIf
TPAHCIIOPTUPOBKUU  XPAaHEHUS  Pa3JINYHBIX
Kuakocted. Ot TpyObl  MOTYT  OBITH

W3TOTOBJICHBI U3 CIEAYIOIIUXTEPMOILIACTOB:
* Tlonuatunen Beicokoil mioTHocTH (PE
80 u PE100)
* [Tosumponuien-panaom (PP-R)
* l'omorennsbIit monmnponuieH (PP-H)
» HeBocmmamMeHSIOMMICS MOTUTPOITHIICH

(PP-S).
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Huwxenexamuecion c MOMOIIIbIO Brpeaenax 170°C - 200°C, uro oGecrieunBaOT
CHUCTEMBI nH(ppaKpacHOro HarpeBamno/I- TOMOT€HHOCTh TpyOHOI cTeHKH (puc. 1).
JIEpKUBAIOT TeEMIIEpATypPy MOBEPXHOCTHU

}' —

& B
|

Puc. 1. IIporiecc HAMOTKH TPYO METOJJOM SKCTPY3HH.

Ilpouzeoocmeennviii.  npoyecc. ITH TPyOBl TNPOU3BOIATCA C  HCIOJIb30BaHHUEMIIPOIECCA
CIHMPAIIbLHO-BUTOBOM MEPEeKPECTHON HAMOTKHU IKCTPY3HH. PesynbraTom siBisiercst 6eclioBHasTpyOa, a
BCE JTalbl

a - pacCcTosTHUE MeKay npoduaem (Mm)

sl - TonuKMHA CTEHOK KaHaa 1J1s MponycKa BoAbl (MM)
s4 - TonuuHa npodust (Mm)

h - BeicoTa npoduas (Mm)

Puc.2. TIpodunupoBanHbie TpyObl B pa3zpese

MIPOU3BOJICTBEHHOI0 TpOIlecca HEMPEPhIBHO KOHTPOJIUPYIOTCS C€ MOMOULIbI0 HHTErPUPOBAHHBIX
(hOTORPNIEMEHTOB M MPOTrPaMMHOr000ECIeYeHHsI BU3YaIU3UPOBAHHOTO KOHTPOJIs. BHyTpeHHMI cioit
TpyObl HAMATHIBACTCS HA MPEIBAPUTEIHHO HATPETYIO OCHACTKY

15
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(kamOpOBOUHEIIOapabaH), a MOCIEAYIONINE CIION HAKJIAILIBAIOTCS TIEPEKPECTHO TOBEPX MEPBOTO.

bnarogaps ucnosnb30BaHUIO KO-3KCTPY-
Jiepa, BHYTPEHHsISI [IOBEPXHOCTh TPYOBI B IIEIAX
y100CTBaMEKIKCIUTYaTallMOHHBIX ~ OCMOTPOB
TpyOONpOBOJAMOXKET OBbITb H3rOTOBJIEHA W3
OKpalIeHHBIX  monuoieguHoB. PaguanbHas
OpHUEHTHPOBKa 4acTull 3(pPexTuBHO pabdoTaer
OpU  BBICOKMX  3HAYEHMSIX  BHYTPEHHEIO
JaBieHuss B cucreMe. Eme — ogHUM
BaXHBIMIIDEUMYIIECTBOM SIBIISIETCSI TO, YTO
Osaronaps nporeccy HOCTENIEHHOTO
OCTHIBAaHUS B CTEHKaX TpyO He oOpa30BbIBAaETCS
ocraToYHOeHarnpsbkeHue. bonbepazMepHble
TPyOBl M3 TOJIHOJIEHUHOBXAPAKTEPUZYIOTCS
JMANa30HOM BHYTPEHHUX JuameTrpoB oT 300
MM 710 4000 mm.

IIpogunuposannvie mpyObIHUZKO20
0a6neHUs0NsL KAHAIU3AYUU U CHMOYHBIX 800.
['maBHBIM IpEeUMyLIECTBOM IPOGUINPOBAHHBIX
TpyO  sABISETCS WX  MaJblii  Bec  IpH
BO3MOXHOCTH JKCIUTyaTalliM IPU BBICOKUX
Harpy3kx. [lis mpousBoacTBa mpoduIMpoBaH-
HOU TpyObl TpeOyeTcsl 3aTpaTUTh CYIIECTBEH-
HO MEHBIIE ChIPbSl IOCPABHEHUIO C OOBIYHOMU
MOHOJIMTHOM TpyOOH C  IJIaJKOMCTEHKOI,
oOnanaromiell TakKUMHU K€  CTaTHUYECKUMU
IIOKa3aTeNsIMM, a 3TO, B CBOKO OYEPE]b, O3HA-
YyaeT 3HAYUTEJbHYIODKOHOMHUIO MAaTepuasoB
[3,4].

BrayTpenHunii tuaMeTp U ruipaBInyECKHe
CBOWCTBa TPYO COXPaHSIOTCANOCTOSHBIMU BHE
3aBUCUMOCTM  OT TOJIIUHBI CTEHOK WIH
npodwiielt, Omarojapsi TJaJKOH BHYTpEHHEH
MOBEPXHOCTUTPYO,HOMUHAIIbHBIN IameTp
COOTBETCTBYET BHYTpPEHHEMYyIUaMeTpy (puc.
2). B cpaBHeHMH cC JApyruMu TpYOHBIMU
MaTepHajamMM (TaKUMHU Kak, HallpuMep,0€ToH),
MNOJIUATUIIEH W  TOJIUIPOINUJIEH TMO3BOJISIOT
UCIIOJIb30BaTh TPYObl MEHBIIIETO AUAMETPA, UYTO
O3HAy4aeT CYLIECTBEHHYIO HKOHOMUIO
MaTepuaioB U CTOMMOCTHM  MOHTaXa.
KonpreBass KecTkocTh — 3TO OJHA U3
OCHOBHBIX  IPOYHOCTHBIX  XapaKTEPUCTHUK
nonuMepHbIx  TpyO.Pacuérnas craruueckas
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Harpy3ka  KOJBIIEBOM  JKECTKOCTH  OIpe-
JENSAETCAUISL TEOMETPUH MPOoQUWiIst ¢ y4EToM
KO3 UIIMEHTaAKPATKOBPEMEHHOWAIACTUYHOCT
u Eo [N/MM?] COOTBETCTBYIOIIErO MaTepuaian
MoMeHTa mHepuuul [MM*/MM] B 3aBHCHMOCTH
ot auametpa d (Mm) TpyOsI[5,6]:

SN=Eo I/d (1)

[TpumeHeHnenpopUINPOBAHHBIX  TPYO
no3BoJiAeT 10 65% yMeHbIlaTh BeC TPYObI 1O
CPaBHEHHIO C MAaCCHUBHBIMUIJIAIKOCTEHHBIMU
Tpy0aMH C aHaAJOTUYHBIMU IOKa3aTelsIMU
KOJIBIICBOW KECTKOCTU. T TpyOBI o00na-
JAIOTBBICOKON HAJEKHOCTHIO M MPOY-HOCTHIO.
JUis  HamIydlIerocoOTBETCTBUS  MPOEKTHBIM
HArpy3KaMTOJIIIMHACTEHOK MOXET HU3MEHSTHCS
HOLLIAr0BO.

B kauecTBE OCHOBHOrO Marepuaa-
UCIIOJIB3YETCSMNOINATUIIEH BBICOKOM IIIOTHOCTU
(PE 80, mua. MRS 8.0 H/mm*> wmu PE 100,
muH. MRS 10.0 H/mm?), KakmpaBuio,
CTaOUIM3UPOBAHHBI  J00aBKaMH  TEXHH-
YECKOro yriepona. B crnenumanbHbIX HEIsIX
JOMYCTUMO  NPUMEHEHHE  JIPYruxX  IMOJH-
ONe(UHOB, HANpUMep, Pa3TUYHBIX BHUIOB
nonunponuwieHa.BHyTpeHHss U BHEWIHsA
MOBEpPXHOCTh  TpyOrmagkas. Jlomyckarorcs
HeOONIbIIINe IIePOXOBA-TOCTH (OCOOEHHO Ha
BHEIIHEH MOBEpPX-HOCTU TPYObI), MPUBOASIINE
K pa3NIuyu-siM B  TOJIIMHE CTEHKU,HOHE
MpeBbIIIAlONINE €€ HOMMHAJIbHOE 3HAuYeHUE
(puc.3).CrangapTHOE COOTHOIIEHHE DPa3MEpOB
(SDR-Standart Dimension Ratio) sBisiercs
pasHuieil Mexay BHemHUM auameTpomMOD u
TOJIIIIUHON CTEHKH (S) TPYOBI:

SDR=0D/s (2)

KonbreBas XeCTKOCTb TIaJKOCTEHHON
TpyOBl XOpolio Koppecnonaupyetrcs ¢ SDR —
K CTaHIAPTHBIM pa3sMEPHBLIM OTHOIICHUEM>>
TpyObl. B Tabmune 1 mnpuBeaeHbl HOPMU-
pOBaHHbIE 3HAUEHUSI KOJIBIEBOW JKECTKOCTH M
noka3aHo, kakue 3Hadenust SDR tpyo u3 I1D
UM COOTBETCTBYIOT [7].
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L - onunHa TpyOBI (MM)
S - TONLIHHA CTEHKH (MM)

ID - BHyTpeHHHH aunameTp (MM)
OD- BHemiHMil quameTp (M)

Puc. 3. CTpyKTypa HaBMBHbIX
HanopHbIX Tpy6.

Hasuenvie nanopuvle mpyoul.

Tabn. 1.

CoOoTBeTCTBHE KOJ'IBI.[GBOﬁ KECCTKOCTH ITOJIMITUIICHOBBIX Tp}/'6 3HayeHusM SDR.

SN, KN/m? 2 4 8 16 32 64
SDR 33 26 21 17 13,6 11
g ynoBieTBOpeHHs crpoca Obu1a (ocHacTKy), AMaMeTp KOTOPOTO Ompeaesser

pa3paboTaHa HOBBIS TEXHOJIOTHS TTPOU3BOICTBA

HAIlTOPHBIX MMOJINOTUIICHOBBIX Tp}/'6
PaCCUUTAHHBIX Ha pa60Ty moJd  BBICOKHM
JaBJICHHCM. Texnomorus npeaycMarpuBacT

MHOTOCJIOMHYIO ~ CIUPAJIbHOBUTYIO HAMOTKY
3KCcTpy3uoHHON cmecu [1D9 100 , pesanoro
CTEKJIOBOJIOKHA (C JUTMHOM BOJIOKOH /10 7 MM) U
CBSA3YIOUIEr0 Marepuaia Ha MpeABapPUTEIBHO
HarpeThIi MeTaJNIN4eCKUil Oapaban
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BHYTpEHHUN 1uameTp TpyObl. TexHosorus
MO3BOJISIET MOJYYUTh TPYOy C TPEXCIOWHBIM
CEYCHHEM CTEHKH, BBIICPKUBAIOIIYI0 pabouee
nasnenue 10 3,0 MIla (30 6ap), ¢ BHyTpeHHUM
u HapyXxHbIM cnosimu u3 [19 100 u cpennero
KOMIIO3UTHOTO cios u3 cmecu 119 100,
pEe3aHOTO  CTEKJIOIUIACTHKA W CBSI3YIOLIETO
MaTepuaga B COOTHOLIEHUH o Macce 78 % X
20%x2%.
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CBA3yOLIEE BElecTBO - 2%

/

CTEKJIOBOJIOKHO - 20%

nonuaTHieH - 78%

NOJTHATHICH

KOMIIO3HTHAA CMECh

MOJTHITHIIEH

Puc. 4.CocTaB KOMIIO3UTHOW MOJTUITUICHOBOM TPYOBI.

CTreHKka KOMIO3UTHOM IOJUATUIECHOBOU
TPpyObI COCTOUT M3 TPEX YacTeil: BHYTPEHHHUN H
Hapy)XHBIII ~ CJIOM  COCTOMT W3  YHUCTOIO
HOJIMATUIIEHA, & CpEeIHUN (Hecyluid) CJou,
3aal0lUil ~ MEXaHWYeCKHUe  CBOWMCTBA U
00eCTIeYnBarOIIUI YCTOHYUBOCTD BCEH TPYOBI K
BHYTPEHHEMY  JaBIIGHUIO U  BHEIIHUM
Harpy3kam — H3 KOMIIO3UIIMOHHON cMecHu
(monMATUIIEH  BBICOKOW  IUIOTHOCTH — +
apMUPYIOIIKE CTEKJIOBOJIOKHA + CBS3bIBYIOILINE
BemecTBa) (puc. 4).

Cyl111ecTBEHHON OTIMYUTENBHONH OCOOEH-
HOCTBIO TaKUX TPYO SBIISIETCS MCIOJIb30BAHUE
KoMmmo3uTHoi cMecu (Hampumep PE-GF 200)
MpU UX MPOU3BOJICTBE ,[TO3BOJISIONICH CHU3UTH
10 40 % pomo 11D 100, 9TO CyIIECTBEHHO
BIIUSET Ha CTOMMOCTH IMPOHU3BOJICTBA OJIHOTO

IOTOHHOTO  MeTpa  TpyObl ~ KOHKPETHOTO
auaMerpa W jgaBieHud.  Mcnosb3oBanue
IIOMHMO MOJMUATUIIEHA  JOMOJHUTEIbHBIX

KOMITOHEHTOB B HECKOJIBKO pa3 IOBBIIIAIOT
NPOYHOCTHBIE XapPaKTEPHUCTUKH MOJTYIECHHOTO
KOMITO3WTa Hapsily C COXPaHEHUEM  ero
anactuyHoctd. K mpumepy, MUHHManbHas
JUINTENIbHAS MIPOYHOCTH MRS(Minimum
Required Strength) y manHOro KOMIO3UTHOTO
Matepuana cocrasisier 18-20 MIla, Torna kak
y nosmatuineHa mapku PE 80 u PE 100 sta
BenuunHa pasHa 8 MIla m 10 MlIla
cootBeTcTBeHHO [8,9].

- JIONyCTUMOE HOMHHAJIbHOEC 3HAUYCHHE B
akcuiabHOM — Hampaeinenuu — [Axial  tensile
strength of the pipe] 24MPa (PE-GF 200),
-I0NyCTHMOCHOMHUHAIBbHOC3HAYEHUEBKPYTO-
BoMHarnpasnenuu [Tensile strength in extrusion
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the

direction (circumference of
35MPa (PE-GF 200),

- wmoayas ympyroctd (Imunu.) [E-Modulus
(Imin)] - 2500N/mm2,

- MoayJsb yrpyroctu (244) [E-Modulus (24h)] -
1600N/mm2,

- ko3 dunueHt auneinoro pacrmpenus (-20C
+50C) [linear termal expansion coefficient [(-
20C +500)]] - 0,05mm/m C,

- koaddurment Ilyaccona [Poisson's ratio] - B
npenenax~0,4.

Cpenu OCHOBHBIX MIPEUMYIIIECTB
KOMITO3UTHBIX TPYO, KOTOPBIC IMPOHU3BOMASTCS
nuametpamu oT 300 MM g0 4000 MM, MOXXHO
OTMETUTH HOMUHaJIbHBIN BHYTPEHHUI
IUaMeTp, JIETKUM BeC W MPOCTOTY MOHTa)Ka
Onarogaps CUCTEME WHTETPUPOBAHHOTO
TEPMOPE3UCTOPHOTO coeauHenus. Kpome Toro,
JTaHHbIE TpyObI obnaaroT TaKUMH
MpEeuMYyIIeCTBaMHU KaK CTOMKOCTh K
XUMUYECKUM BEIIECTBAaM, YyIbTpaduOIETOBHIM
ay4yaMm,  TpbI3yHaMm,  TEpPMUTaM,  MHKPO-
OopraHM3Mam, a Takke 00JaJaroT MPEeBOCXOA-
HBIMH  THIPABIMYECKUMH  CBOWCTBAMU H
31aCTUYHOCTBIO.

OnexkTpody3noHHasE CBapKa  SBISETCS
caMbIM MPEANOYTUTETHHBIM crocobom
COCIMHEHHUS]  HANOPHBIX KOMIO3UIIMOHHBIX
TpyO Oompmioro amamerpa. Kaxormerwm,
HaropHbIE  KOMIIO3UTHBIE  TPYOBI  Takxke
MPOU3BOJIATCS METOJOM TIPSIMOM OSKCTPY3UH.

pipe)

CoenuHsOTCS  Takue  TPyObl ~ METOJOM
9MeKTpody3MOHHON cBapku (OIMH  KOHeEIl
Kax /1011 TpyObI M3rOTaBIINBAETCS c

«pacTpyOboM», B KOTOpPBI HHTETpHUPOBaHA
TEPMOPE3UCTOPHAS CTIUpalib) (puc.S).
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L TERTH

Puc. 5.Pacnionoxenne cnupaibHON MPOBOJIOKU IPHU AIIEKTPODY3HOHHOH CBapKe.

Heb6onpmue rabapuThl u BeEC
MOHTa)KHOTO 000opyI0BaHUS
TIO3BOJISIOTONIEPATHBHO u Ka4eCTBEHHO

IPOBOJUTH CBAPOYHBIEPAOOTHI B CTECHEHHBIX
YCIOBUSAX TpaHIled. BakHbIMIpEUMyIIeCTBOM
CBApHOTO COEIMHEHUS SBISIETCS MEXaHUYeCKast
OPOYHOCTh,  Jalomias  BO3MOKHOCTHCBApPKH
CTaHJApTHBIX 6-METPOBBIX OTPE3KOB TpYO
HAaOpOBKE TpaHIIeH, B IUJIETH JuMHOU 12, 18 u
0osieeMeTpoB M,T€M CaMbIM, COKpPaTUTh oOliee
BpeMsi MoHTaxa. I3 mpomecca cBapku
HOYTHUIIOJIHOCTBIO UCKJIIOUEH 4YeJOBEYECKHU
(axTop, T.K. MPOIECC MPOXOIUT TOJTHOCTHIO B
aBTOMAaTHUYECKOM PEXHUME U KOHTpPOJIUpYeTcs
armapatom [10].

B xoMmo3uTHBIX TpyOax HE BO3HUKAET
HUKAaKHX MOBpexJeHud u Tpeumd npu 30%-
HoU nedopmanuu. Takum oOpas3oM, Jaxke MpH
BO3HUKHOBeHUH  30%-HONl  gedopmanuu,
TpyOOIpOBOJ croco0eH IIOJIHOLIEHHO
GyHKIMOHUPOBATh 0€3 KaKuxX-InOO TOTeph B

MPOAYKTUBHOCTH U
MIPEUMYIIIECTB:

-HOMUHAIBHBIA JUaMETp TPYO sBIsETCS
BHYTPEHHUM JHAMETPOM;

-TIOBBIIICHHAS TPOYHOCTH;

-TIOBBIIICHHAS H3HOCOCTOMKOCTD;

-pacTpyOHOE CBapHOE COCAMHCHHE, HE
TpeOyer 3arpaT Ha  JOPOTOCTOfAIIEe H
TPOMO3JIKO€  CBapOYHOE OO0OpYyIOBaHWE W
JOTIOTHUTEIBHYIO TEXHUKY:;

-IpOIleCC  CBapKU OYEeHb NPOCT U
OCYIIECTBISIETCS JakK€ B  OYEHb  Y3KHX
TpaHIIEsX;

-OoJiee NErkuil Bec MO3BOJISIET YBEIMUUTH
CKOPOCTh MOHTAXA ;

-TpyObl KOMIIO3UTHBIE TPUMEHSIOTCS KaK
JUIST HQJ3EMHBIX, TakK W JUISI TOJ3EMHBIX
TpYyOOIIPOBO/IOB;

-00J1a1aroT YCTOWYHUBOCTHIO K
BO3JIeHCTBUIO YD (COMHEUHBIX ) JTYUEH.

o0JIaaroT psaIOM

9 da biyyat siyahisi

1.Krah pipes. Applications PE and PP structured wall pipes.

2.9liyev 1.Z. , Agacanov R.Q. Sumqayit Texnologiyalar Parkinda istehsal olunan plastik borularin
ekoloji ustlinltikle ri. “Yasil iqtisadiyyat, enerji effektivliyi v o traf miihit” Beyna Ixalq elmi-praktiki
konfransin materiallar1. Baki, 21-22 oktyabr 2014-cii il, s.

3.Musayev S.A., 9liyev 1.Z., Agacanov R.Q., 9liyev N.I.. STP markali profilli sarmnmis borularin su
to hcizati vo kanalizasiya sistemlarinds istifads sinin texniki imkanlari. EKOENERGETICS,
Sceintifik — technical journal, 2014, Ne 3, s. 84-95.

4.9liyevi.Z., Musayev S.A., ©Oliyev N.I, Agacanov R.Q.. STP markali polimer borular.
Monogqrafiya. Baki1-2015, 234 s.

5.DIN 16961-1Thermoplastics pipes and fittings with profiled wall and smooth pipe inside - Part 1:
Dimensions.

6.1SO 9969:2016 Thermoplastics pipes. Determination of ring stiffness.

7.11IBabaysp B., Epmonaes 1., ['oroBko H.. Konbuesas sxectkocts 1 Bec Tpyd Kopcuc mmtoc: Be16op
skoHoMuuHOTrOo npodumiis. XK. [oaumepnsie TpyOst Ne 2(20)/ utons 2008.
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8.PamenkunA.K., CepreeBC.M., I'myxoBaO.B. nuTenpHasnpoyHOCTHIIONUITHICHOBBIXTPYO 7S
CUCTEM Ta30CHAOKEeHHS. Y PUMCKHI rOCy1apCTBEHHBIN HE(DTIHONW TEXHUYECKUH YHHUBEPCHUTET.
9.TpyOsl Hamopuble u3 mnonudTUIeHa. Texuuyeckue ycenoBusa. [OCT 18599-2001. MUIIK.
N3patenscTBO cranaaptos, M. 2002.

10.bucepoBa H.B., bucepoB B.T., Merénkun B.A., Kospura B.B. OcoOGenHoctu cBapku Tpyo
6onpimmx auamerpoB. ] pynna [lonunnactux

iRi DIAMETRLI SARINMA KOMPOZIT BORULAR
dliyev i.Z., Agacanov R.Q., 9liyev N.i

Poliolefinla r a sasinda daxili diametri 300-4000 mm,divar qalinligi 200 mm-8 @@ dar olan
boyuk diametrli profille nmis borular ve te zyige davamli hamar divarli kompozit borular o lde
etmoe k miimkiindiir. Almaniyanin Krah sirka tinin texnologiyasi @ sasinda istehsal olunan boylik
diametrli borular sads liyina, etibarli konstruksiyasina, o traf muhitin ve kimya vi madda la rin
tasirine  qars1 davamliligina gére diga r borulardan o sasli sure tde forgla nirla r. Onlarin diga r
ustlin xassa lo ri, elastiki olmalar1 saya sinde boyuk yikle nma le re va xarici quvva la rin ta sirine
tab ge tirma sidir ki, bu da onlarin agir tonnajli masinlar isle ya n yollarin altindan kegma sine imkan
verir. Ha tta seysmik aktiv rayonlarda bu borular diga r materiallardan hazirlanmis borulara nisba ta n
daha az ze de alirlar.

LARGE DIAMETER WINDING KOMPOUND PIPES
Aliev I.Z., Agajanov R.G., Aliev N.I.

Polyolefine pressure pipes have been used for water transportation for several decades. Their
penetration in the market of plastics pipes is still increasing to the decrement of steel and ductile pipes
dueto its excellent performance. As a consequence the market is requesting increasingnumbers of pipes
and fittings in all kinds of diameters and higher pressurerates fornovel applications.

In order to fulfill these requests new productiontechniques using fibre-reinforced compounds have
been developed Krah latest development is the pressure pipe production machine to produce complete
pipe systems up to a maximum diameter of 300-4000mm. The pipes are jointed together by the electro
fusion jointing technique. The fittings are fabricated by using electrofusion technology. The complete
range of fittings round up this technology.
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YK:622.276.4;622.276.6

Hccienosanue npouecca 00BoAHEHN 3aJ1e5Kei,
€ro BJMAHHSA HA IKCIUIyaTALMIO H MeTOAbI 00PbOBI ¢ HUM

C.2.Taruesa, P.K.I'yceitnoBa, M.U.AxmenoB
SOCAR HHUITHnegpms, komnanus Halliburton

Kak n3BecTHO, HedTera30BbIe MECTOPOIKIEC-
HMS, Haxo[dIIMecs Ha TocieoHed CTaguu
pa3paboTKH,  XapaKTepU3YIOTCS  MOCTOSHHBIM
pPOCTOM OOBOJHEHHOCTH TPOAYKIIMU CKBaXKHH.
[TocrosiHHBIE pOCT OOBOJAHEHHOCTH B IIEJIOM
MPUBOUT K CHIDKEHHIO TOOBIYM He(TH, a TAKKe K
POCTY HENMpPOU3BOAUTENHHBIX 3aTpaT Ha JOOBITY

IUIACTOBOM  BOJIbI, €€ BHYTPUIPOMBICIIOBYIO
MIOATOTOBKY 51 TPaHCIIOPTUPOBKY, Ha
MeponpusiTUsi 1o  Ooppde ¢ Kopposuen

He(TEePOMBICIIOBOr0 000PYA0BAHUS 1 COJIEBBIMU
OTJIO)KEHUSIMH, YTO MTPUBOAUT K HEIPPEKTUBHOMY
VICTIOJIb30BAHUIO TIIACTOBOW SHEPTHH.

[TpenoTBpaiienne 0OBOAHEHUS CKBAXKHH
n OIrpaHU4YCHUC BOAOIIPUTOKOB SIBJISICTCA
OJTHUM HU3 BaXXKHBIX BOIIPOCOB pPa3pabOTKU H
AKCIUTyaTaIlil MECTOPOKICHHH.

[TIpu pa3paboTke MHOTUX HEPTAHBIX H
ra3oBBIX MECTOPOKIACHUIN IIpUMEHEHNE
METO/IOB MOJIEPKaHUS IUIACTOBOTO JABICHUS
IIyTeEM WHTESHCHUBHOM 3aKauyKH BOABI YCKOPSET
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KaioueBbie cjioBa: 0OBOJHEHHOCTH, I0OBIYA,
NPUYHHBI 00BOAHEHUS, O0phOa c 00BOAHEHUEM,
BIUSTHUE OOBOJHEHHOCTH Ha pa3paboTKy

TeMIT OOBOJHEHMsI IUIacTa M CKBAXHUH B
3aJIe’Kax C HEOJJHOPOJHBIM CTPOCHHUEM.
HecmoTpst Ha paznuuust B Temnax 0OBOJIHEHUS,
oM (GakTopoM ISl BCEX MECTOPOXKIACHUN
SIBJISIETCSL TO, YTO TIPU BBICOKOW CTETICHH

OOBOJIHEHHOCTH  He(Th COCTaBJISET  JIUIIb
MaJylo 4acTb OT CyMMapHOU JOOBIYY.
OKcIulyaTtanuss CKBa&XHH C  BBICOKOM

00BOJIHEHHOCTBIO 00YyCIaBIMBAETCs HEO0XO0-
JUMOCTBIO BBITECHEHHsS] HE(TH U3 IIIACTOB C

HHA3KOM mnpoHunaeMmoctero. Ilpm  3TOM

BBICOKOIIPOHUIIAEMBIX CIIOSIX JBUXKYTCS
00JIbIIME MAacChl BOJBI, HE BBHIOIHAAIPH ITOM
HUKaKoW  moje3Hoi  pabotel.  [loaTomy
BCJIE/ICTBUE  HEOAHOPOJHOCTH HEPTAHBIX H
ra3oBplX  IUIACTOB  OCHOBHBIMHU  IYTSMHU
YBEJIUYECHUS ¢ dexTrBHOCTH SHEPIUH

HarHeTaeMoM BOJbI SBJISIOTCS OIrpaHU4YCHUC

WX II0JJHass OCTaHOBKa JOBHWXKCEHHS BOJbI B

CHJIBHO
CJIOAX.

Pa3MbITBIX BBICOKOITPOHUIIACMBIX
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JUis  mpaBUIIBHOTO — PEIICHUs
NpEfOTBpAllICHUs M OTPAaHWYCHUS  POCTa
OOBOJHEHHOCTH  CKBXHH  OUY€Hb  BAaXKHO
ONPENCTNTh  TIPUYUHBI  OOBOXHEHUS |
BO3MOXHBIE ITyTH MPHUTOKA BOAbI. CII0XXHOCTB
nporuecca 0OBOZHEHUS POTYKIIUH
IU1aCTa,00JIbII0E KOJTMYECTBO MPUYUH U IMyTeH
IpopslBa BOABI B CKBAXHHBI eme Ooiee
3aTPYAHSAIOT PEUIeHNE 3a0a4H.

B cBA3M c  BBIIECKa3aHHBIM, B
NPEICTAaBICHHON CTaTbe pPaccMaTPHUBAIOTCA
OCHOBHBIC TIPHYUHBI OOBOJHEHUS M METOJBI
OOpBOBI C HUM.

Ha ocnHoBe anamms3a Teopuum U
NPaKTHKU HEPTEra3zo o069 MOXKHO yKa3aTh
HECKOJIBKO 00mmX (pakTOpoB €CTECTBEHHOTO

3aJadu

WIIn MPEKIESBPEMEHHOTO 00BOHEHHUS
3aJexei. OcHoBHBIE dbakTopsl,
ONpeNeNsIoNIMe MPOUecC W HPUIUHBI
O0OBOJHEHHSI TMJIACTOB M CKBAXHUH, MOXKHO
pa3eNuTh Ha MPUPOAHBIC, T.€. T€OJIOTO-
¢uznueckue  (akTopel, OOYCIOBICHHBIE
NPUPOAHBIMU  CBOHCTBAMHM  3ajiekel, U
TEXHOTCHHBIE, 3aBUCSIINE OT CHCTEMBI

pa3paboOTKM M DKCIUTyaTallUM MECTOPOXK-
neaus /1-5/. K  reonoro-dusnueckum
(akTOpaM MOXKHO OTHECTH THUIl KOJUIEKTOPA,
¢usnyeckue CcBOWCTBAa TMOpOJ, CBOHCTBa
MJIACTOBBIX JKUJIKOCTEH M ra3oB, MEXaHU3MBbI
ux JBH)KEHUS B IJ1acTe. N3-3a
HEOJHOPOJAHOCTH IUIACTOB B pe3yJbTaTe
oOpa3oBaBieics pa3sHUIIBI JlaBJICHUHN
00pa3yroTcsa MEepPEeTOKHU IIACTOBOW BOJBI U3
TaK Ha3bIBAEMBIX (IMTOJIOTHYECKHX OKOHY,
YTO TMPUBOAUT K POCTY OOBOJHEHHOCTH
CKBA)KMH.

OgHuM W3 TPUPOAHBIX  (DAKTOPOB,
BJIMSIIOIIUM Ha pOCT OOBOJAHEHHOCTH, SIBIISETCS
yroJl 3ajeraHusi MpOAYKTUBHBIX IuiacToB. [Ipu
OOJNBIIOM 3HAYEHHWHU YIJla 3ajeraHus 3a CyeT
rpaBUTALlMM  IUJIACTOBOM BOJBI JIBUYKEHHE Ha
KPBUIbSIX IJIACTA CTAHOBUTCS 00JI€e aKTUBHBIM.
C yBenuueHueM yrja 3ajieraHus, MpU MPOUMX
pPaBHBIX  YCIOBUSIX, TIpollecC  OOBOJHEHUS
CT@HOBHTCSI 00JIe€ UHTEHCHUBHBIM, YTO TPUBOAUT
K pOCTy OOBOJHEHUSI TPOTYKLIMH CKBAKHH.

HeoOxomnMo  OTMETHTH  €IIe  OOUH
IIPUPOIHBIN daxTop, BIIUSIFOILIAN Ha
00BOJHEHHE CKBAXXMH — MPUTOK MOJIOIIBEHHBIX
U KOHTYpPHBIX BOJI K 30HE 320051 CKBaXXHH. DTOT
¢dakTop OOBOJHEHUS MPOSBIAETCS npu
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JKCIUTyaTalMd KaK HEOJHOPOAHBIX, TaK H
OJIHOPOJIHBIX IIJIACTOB.

HNHTeHCUBHBIN IIPUTOKKPAECBBIX u
3aKa4yMBa€MbIX BOJl MOXKET CTaTh NMPUYUMHOH
pocta O0OBOJNHEHHOCTHM TuTacTa. Takoi
Xapakrep 00BOIHEHUS B OCHOBHOM
NPOUCXOJUT IIpU IKCIUIyaTallMd CHUJIBHO
HEOJHOpOAHBIX mactoB. Ha  mpouecc
OOBOJHEHUST OYEHb  OONBINOE  BIUSHUE
OKa3bIBaeT emie OJIMH u3

MPUPOAHBIX(AKTOPOB — OTHOIICHHE HedTe-
HOCHOM MOIIHOCTH ILTacTa K OOBOIHEHHON
MOIIIHOCTH, a TaK)Ke€ OTHOIIEHHE BI3KOCTEH

Heptu u  Bomel. Ilpu  yBenuueHuu
COOTHOIICHUSI HEePTIHOH © OOBOJIHCHHOM
MOUIHOCTEM YBEJIMYMBACTCSA epUo.
0e3BOJHONM  JOOBIYM, YTO NTPHUBOIUT K
NOBBbINICHUIO HedTeoTAaun. Takxke mpH
NpUOIU3UTENBHO PaBHBIX 3HAYEHUAX

BA3KOCTH IIJIACTOBOM HG(I)TI/I U BA3KOCTH
IJ1aCTOBOH BOJZbl HC IMPOUCXOAUT CHJIBbHBIX
BOJOIIPUTOKOB U A3BIKOB 06BOI[HCHI/I${.

K OCHOBHBIM TEXHHKO-TEXHOJOTHYEC-
KM (baKTOpaM O6BOI[H€HI/I${ CKBAXXHUH H
m1acToB MOXHO OTHCECTU HMHTCHCHBHOCTD

3aKadyk¥  BOJABI, PEXHM  OKCIUTyaTallHH
3aJICKHU, TEMII HU3BJICYCHHUA XKUAKOCTHU U3
macTta, 3aTsArMBaHHE KOHTYPOB BOJABI U
o0pa3oBaHHE BOJSHBIX KOHYCOB, a TaKXe
HapyluieHue IrepPMETUYHOCTH KOJIOHH
CKBa>XXUH.

Temn oT6opa KUIKOCTH U3 MJIACTa WUIU
PEXKUM DKCIUTyaTallHM OKa3bIBaeT CHUIBHOC
BIUSHHE Ha Tpolecc 0o0BomaHeHusa. Tak, c
yBEJIMYEHUEM TeMIlia OTOopa MPOUCXOIUT
MOATSITHBAaHUE BOJHOTO  KOHTypa, B
pesynbTare YBEITHYHUBACTCS CKOpOCTh
obBonHeHUs. B ToO ke Bpems, B IeIOM
YBCIMUCHUC TCEMIIA I[O6I)I‘-H/I OJHO3HA4YHO
BIUAET Ha MPOABUKEHUE BOJOHEPTIHOTO
KOHTAaKTa, qTo MpUBOJIUT K
MPEXKIECBPEMEHHOMY OOBOJHEHUIO CKBAXKUH.

OO6pa3oBanre THAPABIMYECKUX CBSI3EH
MEXIy CKBOXHUHONM U BOJOHACHIIICHHBIMU
MpoIIaCTKaMH  —  €IIe  OJHAa  TEeXHHUKO-
TEXHOJOTHYECKass NpUYWHA, BIMSIONIAs Ha
nporecc OOBOJHEHHUS, B Pe3ylbTaTe 4YEro B
3aTpyOHOM  TPOCTPAHCTBE  MOSBISIOTCS
MPUTOKH BOJBI. DTO MOXET 00pa30BBIBATHCS
TaK¥Ke BO BpeMst OypeHus u3-3a
HEKAYCCTBCHHOT'O HNEMCHTHUPOBAHUA u
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MOCIIEAYIOIIETO
KaMHs.

OgHUM W3 JpYTUX TEXHUYECKHX (hak-
TOPOB, BIIMSIOIIMX Ha TPOIECC OOBOTHEHHUS,
SIBJISIETCS HapYyIICHUE TePMETUIHOCTH
KOJIOHHBI. B 3TOM ciiydyae  BO3MOXHBI
MOBPEKACHUSIBCIICICTBUECKOPPO3UH,0CTA0ICHH
€ pe3bOOBBIX  COCIMHEHUH, 00pa3oBaHUE
TPEmIMH B TpyOax © Jpyrue HaPYIICHHUS.
HapymieHne repMeTHYHOCTH B CBOKO OYEpe.lb
MPUBOUT K POHUKHOBEHHIO IIOTOKOB BO/IBI.

O000meHHas cXxeMa BBIIIEONUCAHHBIX
OpUYMH OOBOAHEHHOCTH TPOAYKIIUU CKBAKUH
npeJcTaBIeHa Ha puc. 1.

HeszaBucumo oT MHOTOYHMCIECHHBIX
OPUYMH  OOBOJHCHMS  IUIACTOB,  IMPOIECC
0OBOHEHHS OKa3bIBACT CUJIBHOE BIIMSHUE Ha
TEXHHKO-D)KOHOMHYECKHE [MOKa3aTen
HePTeTOOBIYM M B LEIOM Ha 3(PPEKTHBHOCTD
yIpaBJICHUS IIPOU3BOJICTBOM. [TosTOoMy

paspylIeHUs  LIEMEHTHOIO

TEXHOJIOTUYECKOT0 PEeXHUMa JKCIUTyaTalld |
panMoOHANIBEHOTO UCTIONIb30BAHMS ¢donma
CKBa)XHMH B YCIIOBHSIX TEKYyIIEH 0OBOJHEHHOCTH
B 0COOCHHOCTH Ha JUTUTEIBHO
pa3pabaTbiBaéMbIX MECTOPOXACHUSAX HMEET
O4YeHb  BaHoe  3HaueHwe. K  Takum
MECTOPOXKJICHHSAM  MOXXHO  OTHECTH  H
MECTOPOXKJCHHUS, PACHOJIOKEHHBIE Ha CyIe
AzepOaitypkana /6/. AHamu3 TPOMBICIOBBIX
JAHHBIX TTOKAa3bIBAET, YTO CTEICHb OOBOTHEHUS
MECTOPOKIEHUI Ha cymie cocTasiser 90 %, a
Ha MOPCKHX MECTOPOXKICHHUSX OOBOIHEHHOCTD
OTHOCHUTEIIBHO MEHbIIE. IJTO OO0BACHSIETCA
Oosee paHHen craauen pa3paboTku
MecTopoxaeHuii Ha wmope. C uenbto Oonee
HaIJIIAHOTO CPaBHHUTENILHOTO IPEICTABICHHS
mpoiiecca OOBOJHEHHOCTH TMPOAYKIIMH Ha
TaKHUX MECTOPOXICHHUAX OBUTH TOCTPOCHBI U
POaHATM3NUPOBAHBI TPAPUKU CTATUCTHYECKOTO
pacnpesieneHusi MpoLeHTa OOBOJHEHHOCTH II0
CKBa)XHHAM.

3aga4du

peryaupoBaHus

[TpyuriHBl 0OBOIHEHUS MPOAYKIIMH CKBAKUHBI

Texunueckue

I'eonmornueckue Texnonornueckue
-CTpOeHUe -cucTeMa pa3paboTKu
MPOAYKTHBHOTO TJIACTA - THJIPABIIUYECKUE
- INTOJIOTUYECKHE CBOMCTBA IIJIacTa
(bakTopsI - PEXKUM IKCIUTyaTalluu
- KOJUIGKTOPCKHE CKBOXUH

CBO¥CTBa U (HU3HKO-
XUMHYECKHE CBOMCTBA
JKUJIKOCTEH

- HEOTHOPOIHBIN
XapakTep IIaCTOB U JP.

- PeXKHM 3aKauyKd BOJBI
B IJ1IaCT

- 0c0OEeHHOCTH OypeHHs
CKBQ)XUH H JIp.

-BCKPBITHE TIJIACTa
- 0COOEHHOCTH
CTPOUTECIIBCTBA CKBAKNH
-00ycTporicTBa 3a00i

- FCPMECTUYHOCTD
00caHON KOJOHHBI
-nepdopanus GunpTpa u
Ap.

Puc 1. O606menHas cxema NpuIuH 0OBOTHEHHUS
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Jlns cpaBHEHMs Ha puC.2 TOKa3aHbI
rpaduKu  pacmnpeleNeHus IO CKBaXHHAM
OOBOJTHEHHOCTH  Ha TEKyIee COCTOSHUE
pa3paboTKU 71 MOPCKOTO0 MECTOPOXKICHUS

['roHemIM W MECTOpPOXKAEHHs Ha cyule
banaxanpi-CabyHnun-Pamanbl (bCP),
HaxXOJAIIErocss Ha  MOCIEIHEH  CTaauu

pa3zpaboTku. Bech ananazoH 0OBOJHEHHOCTH
Obl1  pasgenen Ha 10 wuHTEepBaNoOB, IS
Ka)KJIOr0 M3 KOTOPBIX PAaCCUHUTAHBl CPEIHUE
3HAYEHUs.

Kak BuOHO U3  IPEACTaBIECHHBIX
3aBUCUMOCTEH, [JJIi JBYX MECTOPOXKICHUU
3aKOHBI PACIIPEAEICHUS 3aMETHO Pa3JInYaroTCs.
Tax, Ha MECTOPOXKACHUU ['ronenum,
KOJIMYECTBO CKBAaXHUH, MPUXOJALIMXCA Ha
UHTEpBAa c BBICOKOH CTEIIEHBIO
OOBOJIHEHHOCTH,  YMEHbIIAeTcH, a Ha
mectopoxacann bCP  — nHaobopor pacrer.
[IpoBenenHble nccieI0BaHUS MOKA3BIBAIOT, YTO
30%  Bcex CKBaXXUMH Ha MECTOPOXKJIECHUU

INonenum - Oe3poxanble, 34% CKBa)XUH
pabortaroT C 30% 00BOJHEHHOCTHIO,
OCTaBIITUECS CKBAXXUHBI JIKCILTyaTUPYIOTCS C
0oJiee BBICOKOM CTEIEHBIO 00BOaHEHHOCTH. [10
MecTopoxkaeHnio bCP GoIbIIMHCTBO CKBaXHH

(90%) oxcrutyatupytorcss npu  80-100 %
O0OBOJTHEHHOCTH. Takue pa3IuYHbBIE
3aKOHOMEPHOCTH PacCMOTPEHHBIX
pacrpeiesieHui MOXHO OO0BSCHUTH
0COOEHHOCTSIMH TPOIECCOB Pa3pabOTKH ITUX
MECTOPOKICHUM.

OyHKIMU  pacripenesieHus  00BOJIHEH-

HoctH (S) mo ckBaxuaaMm (N) s kaxmoro us
MECTOPOXKICHUN MPEICTABICHBI CIICIYIOIINMH
ypaBHCHHUSIMHU:

it MectopoxkaeHus [tonenum: N = 0,0002S?
- 0,1507S + 14,06 ;

st MmectopoxaeHusi bCP:
0,6806S + 11,833

N = 0,0095S? -

78]
[}

[
Lh

—
Lh

KomiuecTBo cKBaxKHH, %o
[ o]
[e=]

—
o
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o

0 1-10

11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100

B[ roHenmun MBCP

HHTepBansl 00BOOHCHHOCTH, %0

Puc. 2. Pacnpenenenne 00BOJHEHHOCTH 1O CKBAKMHAM

C menpl0o  OmpeAesieHUus — BIUSHUSA
0OBOJHEHHMSI Ha SKCILTyaTallli0 CKBAKUH OBLITH
paccunTaHbl CcpelHue AeOUThl O TIpyINIam
CKBQ)XKUH JInE Ka)KI0ro WHTEpBala
OOBOJIHEHHOCTH, a TaK)Ke YACIbHBIA BeC
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IOOBIYHM DTHUX CKBaXKUH B 0OIIeH n0ObIUe B %o-
ax. [IpoBeneHHbIe HCClIeIOBAaHUS MMOKA3bIBAIOT,
YTO Ha MECTOPOXKICHHUH [OHEIITH C POCTOM
OOBOAHEHHOCTH CpEAHMI NeOUT U yAenbHas
n00bIYa YMEHBIIAIOTCS, HAa MECTOPOXKICHUU
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BCP ¢ pocToM 0OBOJHEHHOCTU CpeHUI ACOUT
CHW)KAeTCs, a ylelbHas J00b4a HA000pOT

I'paduku 3aBucumocreit nebuta HedTH
(9) u yaensHol 100614n (Q) OT 0OBOJHEHHOCTH

pacter. 3mech HEOOXOUMO OTMETUTh, YTO HA (S) npencraBnenst Ha puc. 3 wu 4.
CTapblX MECTOPOXKICHUAX C yBEIHUYCHHEM MareMaTHUeCKUe TPEHIbl  PACCMOTPEHHBIX
no0bYM HepTH HAOIIOMACTCS POCT JOOBIYH 3aBUCHUMOCTENl  BBIPAXKEHBl  CIEAYIOIUMU
BOJIBL. A 93TO, Kak OBUIO OTMEUYEHO BBINIE, ypaBHCHHUSMHU:
OPUBOAUT K  OONBIIMM  HENPOIYKTUBHBIM
9HEepro3arparam.
st mectopoxkaenns ['ronenua: = 0,0002 S $+0,0269S2 +1,4496 S + 37,355 Q =0,0082 S 2
--0,6477 S + 14,607
msimectTopoxaeHusIbCP: gqg= 10°S3--0,0021 S2+0,0782S + 1,1715
Q=0,002S2% 70,3472 S + 15,351
C nomMomiplo 3TUX MoOjiENed BO3MOKHO pa3IU4HbIM MECTOPOKICHUIM OBLIO

IMPOIrHO3UPOBAHUC I[O6BI‘II/I B 3aBHUCHMOCTH OT
O6BOIIH€HHOCTI/I Ha MCCTOPOXKIACHUAX, UMCHO-

OIMX  TIOXOXKME  Te0JIOTO-TEeXHUYECKHEe U
AKCIUTYaTal[MOHHBIE YCIIOBUS.

Takum oOpazom, Ha npuMepe
PacCMOTPEHHBIX MECTOPOXKACHUH, pa3pada-

TBIBAEMBIX Ha CyIIE U HA MOpPE, UCCIICIOBAHKE
BIUSHUS ~ OOBOJHEGHHOCTH  Ha  JIOOBIUY
yKa3bIBaeT Ha HEOoOXOaUMOCTh OOpBOBI C
OOBOJHEHHEM  HE3aBHCUMO  OT  CTaJguu
pa3paboTKH.

B pesynprare BCECTOPOHHETO WM3YYEHHS
MHOTOUHCJICHHBIX MPOMBICIOBBIX JIaHHBIX TIO

BBISBJICHO, YTO NPHUTOK BOJbl K CKBAKHHE U
pOCT OOBOJHEHHOCTU MPOJIYKIIMA B OCHOBHOM
MOT'YT IPOUCXOAUTH CIECIYIOUIUMU MYTSIMU:

-MEXIy MOPOAOM U HKCIUTYyaTalMOHHOM
KOJIOHHOM;

- M0 Mepe NPUOIMKEHHUS MOBEPXHOCTH
BHK « skcrutyatupyemMmomy GuiIbTpy CKBaXkKHH;

- BO BpeMsl IPHUOJIMKEHUS 3aKaunBaeMOi
WM KOHTYPHOM BOJABI K 3KCIUIyaTUPYEMOMY
$unbrpy;

- TMPOHUKHOBEHHUE BOJIBI W3 BBHIIIC-
JeXaluUX TOPU3OHTOB YEpE3 HAPYIICHUS B
KOJIOHHAX.
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OTBpALICHUIO OOBOJIHEHUSI CKBAXXUH M IJIaCTOB
B IIEPBYIO OdYepe/lb HEOOXOAUMO ONpEIeTUTh
BCE BO3MOXHBIE IIOCJIEN0-BaTeNIbHbIE MyTU
IPUTOKA BOJIBI K CKBa)KUHE.

Kak mpaBmino, o0OpazoBanue KOHYCOB
00BOJTHEHUS HPOUCXOJIUT B BBICOKO-
NPOAYKTUBHBIX ~KOJUIEKTOpax Ipd HaJIU4YUU
BEPTUKAJIbHO HAIPABIEHHON TPOHUIIAEMOCTH B
OPUCTBOJIBHOM  YaCTM  CKBAXXUH.  3/1€Ch
HEOOXO/MMO YyYHTBHIBaTb, 4YTO B YCIOBHUSX
XOpOILIO TMPOHMIIAEMBIX IJIaCTOB, KaHajbl U
HapyILIECHUs, MPUCYTCTBYIOIIME B LEMEHTHOM
KaMHE€  MEXIy TOpHOM  MOpoAOH |
JKCIUIyaTallMOHHON KOJIOHHOM HpPENSTCTBYIOT
00pa3oBaHMI0 KOHYCOB. B Takux ciydasx
Jake TpHU CcaMOW HE3HAYMUTEJIBbHOM pa3HUlle
JABJIEHUNM B pe3ynbTaTe MNPOHUKHOBEHUS
KpaeBOi BOJBI KOHYC OOBOJIHEHHUS MOXET He
00pa3oBbIBATHCS. [ToaTomy MpUYMHA
00BOJIHEHUs OOJBIIMHCTBA CKB&XKHWH HE B
OpUOMMKEHUU  TOJOLIBEHHBIX  BOA, A
HAao0OpOT,  MPOUCXOAMT IO  TNPHUYHUHE
MOCTYIIJICHUSI KPAeBBIX BOJ 4epe3 HapyLICHHS
B 3arpyOHOM mnpocTtpaHcTBe. C  apyroit
CTOPOHBI,BBICOKOITPOHUIIAEMbIE 30HBI IJIACTA,
yepe3  KOTOpple  BOoJa M3  CHCTEMBI
MOJ/IepKaHUs MIACTOBOTO JABJICHUSIIOIXOIUT
K JOOBIBAIOIIMM CKBa)KWHAM, MOT'YT CUMTAThCS
OJIHUM W3 OCHOBHBIX IyT€H HPOHUKHOBEHUS
BOJBI.

bonpmioe 3HaueHWe NOpU  HU3YyYEHUH
npoliecca 0OBOJHEHHOCTH IUIACTOB U CKBAXHUH
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BOJI, Y9aCTBYIONINX B OOBOJHEHUU MPOTYKIIHH.
C 9Toi1 TOUKH 3peHHs], BOJbI, TPOHUKAIOIINE B
CKBOKUHBI U CIOCOOCTBYIOIIUE OOBOJHEHHIO,
MOXKHO pa3JelIuTh HAa HECKOJIbKO Tpymm. B
OJIHY OOJIBIIYIO TPYIITY MOXHO OTHECTH BOJIBI,
BHOCSIIME BKJIJ B BBITECHEHHUE HedTH U3
iacTa, B JIPYryl TPYIITYy OTHECTH BOJBI, HE
y4acTBYIOIIME B BbITeCHeHHMH He(pTH. B
MEPBYIO TPYIITY MOXHO OTHECTH HAYaIbHYIO
IJIaCTOBYI0  BOAY, KOHTYpHYIO BOAY U
3aKauyMBaeMylo B IUIACT Boxy. Poib aToro tuma
MJIACTOBBIX BOJ 3aKJIIOYAETCS B TOM, YTO MpHU
MaJICHUU  TUIACTOBOTO  JIABJICHHWSI 32  CYET
yrnpyroit aepopmanuu mopoa M KUIKOCTEH,
9T BOJBI, JBUTASICh, BBITECHSAIOT HEPTH K
CKBR)KHMHAM.

OTHOCHUTEBHO 3aKa4MBaeMOW B TUIACT
BOJABI HAg0 OTMETUTh, UYTO JUIS ATOU IIeNU
OOBIYHO WCIIONB3YETCs TMPECHasl BOJA, B3sATas
Y3 HUCTOYHHKOB C HHU3KOM TemrmepaTypou, ¢
HU3KOW TUIOTHOCTHIO U BSI3KOCTHIO. DTO B CBOIO
ouepe/lb, OKa3bIBACT 3HAYUTEIHLHOE BIUSHHUE Ha
TEPMOJIMHAMHYECKOE COCTOSIHHE IUTacTa W
(UIBTPAIIMOHHO-EMKOCTHBIE CBOMCTBA TIIMHHC-
TBIX TIOPO]I.

K rpymnme Box, He ydYacTBYIOIIUX B
HarHeTaHWW M B BBITCCHCHWHM HE(TH, MOXHO
OTHECTH, B OCHOBHOM, BOJIbI, IPOHUKAIOIIINE B
CKBOKWUHY dYepe3 BO3MOXHBIC HApPYIICHUS B
IKCIITyaTaIlMOHHOM KOJIOHHE. B ompeneneHHbpIx
CIIy4asiX CMENIMBaHHE TUIACTOBOW BOJBI C
BOJAMH BTOPOH TpYIIBI BEJET K 00pa30BaHUIO
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COJIEM M OTJIOXKEHUH Ha IPOMBICIIOBOM
o0opyoBaHuy, 4TO MPUBOJIUT K
HE)KEJIaTEIbHBIM MOCIEICTBHIM.

K rpynmne Boa, He urparomeid HUKAKOH
pOJM B BBITECHEHMHM HE(PTH, MOXKHO OTHECTH
MOJIOIIBEHHBIE BOJBI MPOAYKTHBHOIO IJIacTa,
NPOHMKAIOIIUE U3 3aTPYOHOTO MPOCTPAHCTBA H
BOJIbI HIUDKeeXKaInux TOPU30HTOB,
NPOHMKAIOIIME Yepe3 KaHaibl, 00pa3oBaB-
niMecs B KOJIBLIEBOM MPOCTPAHCTBE. DTOT THUII
BOJI, IPOHMKAs B MpHU3a00iHYI0 30HY IUIACTa,
OPUBOJUT K YMEHBIICHHIO JIETIPECCUU B
HE(PTEHACBHIIICHHBIX YaCTSIX M K YMEHBIICHHUIO
($ha30BOI MPOHUITAEMOCTH J1JIs1 He(PTH.

Heo0OxoguMo OTMETHTH emie OIWH THI
BOJ, TaK Ha3blBaeMyl0 MOOWIBHYIO BOJY,
OTIPE eSOy IOCS pasHuIei 00BEeMOB
3aKauMBaeMoON B IJIacT W JI0ObIBaeMoOil U3
IJ1aCTa BOABL. ITa MOOMIIbHAS BOJA, B OTIUYNH
OT JIpyruX THUIIOB BOJA, B TMOJHOM 00BEME
JBIDKETCSl B IUIACT€ W BCET/Ia YYacTBYET B
mpoiecce BbITecHeHUs HedTu. JIuHamuka
o0beMa MOOWJIBHOW BOJIBI W H3Y4YCHHE €€
BIUSHUS Ha JOOBIYYy B IIEIOM UMEET Ba)KHOE
3HaYeHHWE [UISI PETYJIMPOBAHUS IIPOLIECCOB
pa3paboTKH.

Kak wu3BecTHO W3 TEOpUHM M TPAKTHKH
HedTeno0bun, Ooppba ¢ OOBOAHEHHEM MpO-
OYKIIMA ~ BEIETCS B OCHOBHOM B  Tpex
HalpaBJICHUAX: MPeNyNpeKIeHUe MOSBICHUS
BOJBI, W3OJSIMSI W OrpaHUYEHHE BOJO-
nputokoB. Kaxnoe n3 Tpex HampaBiieHUH, B
CBOIO Ouepelb, MONApa3AeseTcs Ha ormpe-
JIeNIEHHbIE ~ TEXHOJOTMYECKHE  METONIbl U
MeponpusaTHs. Tak, TpeaynpexaeHne oOBOA-
HEHUS  W3-3a  BIHUSHUSA  TOJOIIBEHHBIX,
KOHTYPHBIX U 3aKauUBAEMBIX BOJ[ TPOBOIUTHCS
peryarpoBaHUEM nporecca  pa3pabOTKH
MECTOPOKICHUA. ITOT METOJ COCTOMT W3 2
OCHOBHBIX I'PYIIIL:

-U3MEHEHHE CYIIECTBYIOIIEH CHCTEMBI
BO3/IECUCTBUS U OypeHUE HOBBIX CKBA)KUH;

-Oypenue HOBBIX CKBa)XKMH
U3MEHEHHS CYIIECTBYIOIIEH CHCTEMBI
JIEUCTBUA.

K wmeponpusitusM TiepBON Tpynmsl B
OCHOBHOM  MOXXHO  OTHECTH  TIOBBIIICHHE
IPOAYKTUBHOCTH npu3a0oiHOM 30HBI,
U30JIUPOBAaHUE TIOTOKOB IOIYTHOH  BOJBI,
BBIPAaBHUBAHUE npouns BBITECHEHHH,
pETYIUPOBAaHUE AIKCILUTYaTAITMOHHBIX PEXKUMOB

oe3
BO3-
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ckBakuH. K MeponpusitusiM BTOpOH TpyTIIBI
OTHOCSITCST OypeHue pEe3epBHBIX CKBaXKUH,
YIJIOTHEHHE CETKW CKBAXKUH, NPUOIIIKEHUE
JVMHUM HarHEeTaHWsl U U3MEHEHUE CXEeM 3aKauyKu
Boabl. HeoOxoaumo OTMETHTh, 4YTO OTH
MEpONpPUITHSI B OCHOBHOM IIPOBOJASTCS B
cllyyae  yBEIMYEHHUS  OOBOJAHEHHOCTH IO
re0J0rH4eCKUM u TEXHOJOTHYECKUM
MPUYHHAM.

[Ipenynpexnaenue pocra 0OBOJHEHHOCTH
u3-32  HErepPMETHYHOCTH KOJIOHHBI u
HEKAaYeCTBEHHOTO  LIEMEHTHUPOBAHUSA MOKET
ObITh  O0ECmedYeHO COONIIOJICHHEM  TPaBUII
crnycka oOCagHOW KOJIOHHBI, a TaKXKe IyTeM
KOHTpPOJIA 32 KayecTBOM Tpy0 U 3a
npoBeJeHHEM paboT 1O LEMEHTHUPOBAHUIO
COIVIACHO  HEOOXOJUMBIM  IpaBWJIaM U
TpeOOBAHUSM.

K  paGoram 1o  KaueCTBEHHOMY
HEMEHTHPOBAHUIO MOKHO OTHECTHU:

- 1o0aBeHHE ClieHUalbHBIX 100aBOK K
HEMEHTHOMY PacTBOPY

- ylajeHue TIJIMHUCTOM KOPKH CO
CTEHOK CKBaXKHH

- TIOJTHAsI 3aMEeHa TJIMHUCTOTO PacTBOpa
Ha [IEMEHTHBII pacTBOp 32 KOJIOHHOU

- creuuanbHas 00paboTKanoBepxHOC-
TH TPYyOBI

CyTb METOJIOB M30JISIIMM BOAOIIPUTOKA K
CKBWKHMHE 3aKTI0YaeTcs B TEPEKPBHITUM ITyTeH
MOTOKOB BOJBL Lle/bi0 HM30NSIMOHHBIX  paboT
SIBTISIETCA  3aKPBITUE PA3JETeHHBIX HEMpPOHH-
[IAEMBIMU TIPOIIACTKAMU CJIOEB M TOJHOCTBIO
00OBOTHUBILIMXCSI TUIACTOB. Bo BpeMsI
WHTEHCUBHOTO TPUTOKA B TUIACT IOAOIIBEHHON,
KOHTYPHOH U 3aKauMBaeMOH BOABI BEIyTCA
MEpOTPHSTUST TI0 €€ M30JIMU. DTH padoThl B
OCHOBHOM BBINOJHAIOTCS MYTEM XHMHYECKOIO
WM (PU3UKO-XUMUYECKOTO BO3ICHCTBUS HA ITyTH
nputoka Boabl [Ipu XummyeckoM BO3AEHCTBHM
TIPOBOJIATCS 3aKauKa TAMITOHKHBIX PaCTBOPOB Ha
MIyTH OOBOJHEHHMS, U B pe3yJbTare XHUMHUYECKOH
peaKIu  TMPOUCXOIUT OJOKMPOBAHUE OOBOJ-
HUBIIMXCA Y4acTKOB. [Ipu (hu3uKo-XuMudecKkomM
BO3JICHCTBUM 3a CYeT CHIKEHUs  (ha30BOM
NPOHMIIAEMOCTH  TI0  BOJE  OCYILECTBIIACTCS
ruapododm3aIis 00BOTHUBIIIMXCS IJIACTOB.

B ofmem, Merogsl  M3OMSALMM U
OrpaHWYEHHST  BOJONPUTOKA  JIENSATCS  HA
CEJICKTHBHBIE W HECEeNeKTUBHbIE Tpynmbl. K
CEJIEKTUBHOMY METOIIy OTHOCSITCSI MEpPOTIPHSTHSI,



EKOENERGETIKA 2/2017

OCHOBAaHHBIC Ha MNPUMCHCHHU MATCpUAJIOB U
pe€arciToB, KOTOPLIC I/I36I/IpaTeJ'IBHO 3aKPbIBAIOT

IOpLI, HACBIICHHBIC TOJIBKO BOI[OfI, a K
HECCIICKTUBHOMY MCTOY OTHOCATCA
MCPOIIPHUATHUA, OCHOBAHHBIC Ha JIPUMCHCHHUU

HECEJICKTUBHBIX MaTePHUAJIOB.

Bo Bpems ucnonb3oBaHUsS HECEIEKTHUB-
HOTO  BO3JCHCTBHS  HUCHOJB3YIOT  TakKue
MaTepuayibl KakK IIEMEHTHBIA pacTBOp Ha
BOJIHOM OCHOBE, AMYJIbCUS-IIEMEHTHbBIE
CyCNIE€H3UM, TJIMHUCTBIE pPACTBOPBI, CHUHTE-
TUYECKUE CMOJIBI U BOAO-HE(DTAHBIE IMYIbCHH.
Bo BpeMs ceneKTUBHON U30ISIIAA OOBIYHO
UCIONIB3YIOT ~OJTHOPOJHBIE  YIJIEBOAOPOIHBIC
CUCTeMBI, TUAPOPOOU3ATOPHI,  IIEMEHTHBIC
pacTBOpHl Ha YIJIEBOJOPOJHON OCHOBE H
MIEHHBIE CUCTEMBI.

Wzyuyenue HampaBineHuUd OOpbOBI €
OOBOJIHEHMEM CKBKMH  IOKa3bIBAaeT, 4YTO
METOJbl M3OJIALIMA ¥ OTPaHUYEHUS BOJO-
MPHUTOKA U3 32 HEOONBIIOH 3PPEKTUBHOCTH HE
HAIILTU IIUPOKOTO MPUMEHEHHUS.

Hapsiny c¢ o5Tum, Ha mnpombiciax
HIUPOKO UCIIOJB3YIOTCS CENeKTUBHBIE
METOJbl MPOTHUB MPOPHIBA MOJOUIBEHHBIX H
MJACTOBBIX BOJC UCIOJb30BaHUEM HedTe-
[IEMEHTHBIX PAcTBOPOB M He(Te-Ma3yTHBIX
CMeECeH.

N3 HecelekTUBHBIX MaTepHalioB B
OCHOBHOM HIMPOKO HCHOJB3YIOTCS LEMEHT-
HBIA PacTBOP M CHHTETUUYECKHE CMOJBI. JTH
MaTepuanbl UCIOJb3YKOTCS MPU BOCCTAaHOB-
JIEHUU TEePMETUYHOCTHU IIEMEHTHOTO KOJbIla
B 3aTpyOHOM MPOCTPAHCTBE M MEPEKPBHITUH
00OBOJIHUBIIUXCS TTPOTLJIACTKOB.

Kak Obuto oTMeueHO BbINIe, pa3paboTka
MECTOpOXACHUN A3sepOaiikaHa Ha CylIe
COTIPOBOXKAAETCA BBICOKOW OOBOJHEHHOCTHIO
nponykiuu. B cBsizu ¢ 3TUM, Ha HedTeraso-
noOwiBarormx npeanpusatusix  SOCAR B
MOCJICTHAE TOJBl TPOBOIWINCH JOCTATOYHO
yCIIEIIHbIE ~ MeponpusaTHs 1o Ooppbe cC
0OBOIHEHHEM IUIACTOB M CKBAKHH.

B pesynprare npumeHenusiB  50-Tu
CKBaXxuHax9 MECTOPOXKACHUI MOJINMEP-
LIEMEHTHOIO TaMIIOHAXXHOTO pacTtBopa,
pa3paboTaHHOTO B HAYYHO-HCCIIEA0BATEIHCKOM
MHCTUTYTe HEPTH U Ta3a, ObLIO OTrpaHUYEHO
ok01060 % mocTynaromnield u3 miacta BOABI U
n00bITO ononHuTenbHo a0 1800 ToH HedTu.
[Ipu STOM MEXpPEMOHTHBIH mepuoa padoThI
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CKBLKMH YyBEIWYHWICS B 2 paza, W oO0muid
skoHOMHUYeckuii 3pdext cocraBun 125.000
Masar /6/.

HezaBucumo or mnpuuumH ©  nyTed
OOBOJHECHHSI TPOIYKIIMH CKBAXHHBI, MEpe]
MIPOBEICHUEM JTFOOBIX MEPONPHUATHH 110 O0pbOe
c 00BOIHEHHEM, HEOOXOIMMO 3HATH
clenymoliee:

- PACIONIOKCHHE CKBAXKUH HA MECTO-
POKICHUH;

- IUHAMUKY J100BIYH;

- ckopocTh aBmwxkeHuss BHK;

- MOIIIHOCTh M OJTHOPOJHOCTH TIJIACTA;

- COCTaB U CBOMCTBA HEPTH U BOJIBL;

- PEXKHM IKCILTyaTallnuu;

- COCTOSIHUE€ IIEMEHTHPOBAaHUS MEXIY
IKCIDTYaTalMOHHON U 00CaTHON KOJIOHHAMM,

- KOHCTPYKIIUIO CKBAKHH.

Hapsimy ¢ »Ttumum  Bompocamu, s
a¢pdexTuBHOM  OOpPHOBI ¢  OOBOJHEHUEM
HE00X0IMMO aHAJTM3UPOBATH TeKyIIee

COCTOSIHUE DPa3pabOTKH, pacrnojiaraTb TaKHUMHU
JAaHHBIMU KaK TeMI pa3pabOoTKU U 0OBOJHEHMS,
xapaktep npoasmwxkenuss BHK u nedrsanoro
KOHTYpa, U3MEHEHUE KOJIEKTOPCKUX CBOWCTB
HOPO/I.

CpaBHHUTENBHBI  aHAIW3  MPAKTHKH
NPUMEHEHHs pa3IMYHBIX METOI0B OOpHOBI
MOKa3aj, 4YTO OJUH caMblX 3(PQPEKTUBHBIX
METO/I0B OTPaHUYEHUs BOJOIPHUTOKA SIBISETCS
CO3/IaHHE U3O0JIUPYIOIIEro dkpaHa. TamnoHax-
Hble MaTepuanbl, BXOIIIME B COCTaB 3TOrO
9KpaHa M 3aKyMOPHUBAIOIIUE MOPUCTYIO CPENy,
JIOJDKHBI  OTBEYaThb HECKOJIBKHUM OCHOBHBIM
TpeOOBaHUIM:

- xopomas (GWIbTPALMOHHAS CHOCO0-
HOCTb M30JUPYIOIIUX PAO0OUUX KUIAKOCTEH;

- BO3MOXHOCTb PETYJIMPOBAHUS ITpoLiecca
3aKpBITUS] OOBOJHEHHBIX YYAaCTKOB BO BPEMEHU
Y TI0 CTETIEHU 3aKyIIOPKH;

- BO3MOJKHOCTb DETYJIUPOBAaHHUS BSI3KO-
IUTACTUYHBIX CBOMCTB TaMIOHAXHBIX Mare-
pHaos;

- CEJEKTUBHOE BO3JEHCTBHE Ha IUIACT

M30JMPYIOIIKUX MaTepuaioB,  BO3MOXHOCThb
COXpPaHEHHUS  TPOAYKTUBHOCTH  HE(TAHBIX
Y4acCTKOB.

Hapsiny co BcemMH BUAaMH  TEXHOJO-
THUYCCKUX MepOHpI/ISITI/Iﬁ 10 YMeHBIHeHI/IIO
BIIMSIHUSI 0OBOIHEHUS HEOOXOIUMO OTMETUTE U
11€J1eC000Pa3HOCTh  COOTBETCTBYIOIIETO  IMOI-
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X0Jla PEryJupOBaHUsS K 3aKOHOMEPHOCTSIM PETYIHPOBAHUS PEKUMA IKCILUTyaTallMd MOKHO
nporecca 0O0BOAHEHUsT CKBaXWUH.CyTh 3TOTO cyuTaTh 0ojee moaxomdiium /7,8/.

MOJIXO0Ja COCTOMT B TOM, 4YTOOBI IIyTeM Amnanus MHOTOJIETHEN MIPAKTHKU
MPOBEJICHUS MATEMAaTHYECKHUX SKCIIEPUMECHTOB pa3pabOTKW M O3KCIUTyaTallud HEPTIHBIX M
HAa OCHOBE IPOMBICIIOBBIX JAHHBIX MMOA00pPATh ra3oBBIX MECTOPOXKIECHUN IMOKa3bIBAET, 4YTO
COOTBETCTBYIOIIMK  TEKYIIEMY  IpOIECCY 3aJla4d  MPEAOTBpAIlCHUs OOBOJHCHHS H
OOBOJHCHHSI CaMbIii ONTHMAIBHBIA PEKUM OTpPaHUYEHUS BOJOIPUTOKOB OUEHB CIOXKHBIC U
IKcITyatanuu.B YCIIOBHUAX CII0KHOCTH JI0 CHX IIOp HE TEPSIOT CBOEH aKTYyaJIbHOCTH.
MPOBEJICHUS TIPOMBICIIOBBIX HCCIEAOBAHUN U [Toatromy wmeTonsl OGOpHOBI ¢ OOBOAHEHHEM
MEPOIPHUATHIA B IMOJTHOM 00BEME 3TOT CIOCO0 CKBKWH U ILJJACTOB HEOOXOJMMO Pa3BUBAThH U

YCOBCPIICHCTBOBATh K KOHKPCTHBIM YCJIIOBHAM.
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Yataqlarin sulasma prosesla ri, istismara ta siri vo ona qarsi
mubariza iisullarimn td dqiqi
S.E.Tagiyeva, R.K. Hiiseynova, M.I.9o hma dov

Ma lum oldugu kimi neft v& gaz yataglarmin isle nma si ve istismari laylarin v& quyularin
sulagmas1 prosesi il@ miisahide olunur. Sababinden ve menbayinden asili olmayaraq,
sulasmanin artmast hasilatin azalmasina, siixurlarin yuyulmas: ve qum tixaclarinin yaranmasina,
to mirla raras1 miidda tin azalmasina, avadanligin korroziyasina, boyiik enerji so rfla rina, maya
do ya rinin artmasina va diga r arzuolunmaz na tice le re ge tirib ¢ixarir. Bununla & lage dar olaraq,
mo gqalode sulasmanin miimkiin olan sabablari va manbalori, sulasmanin istismar
gosta ricile rina ta siri vo sulagsmaya qarst miibarize tsullari o trafli ta hlil edilmisdir.

Acar sozlar: sulasma, hasilat, sulasma sabablari, sulasmaya qarst miibarizo,
sulagmanin igla nma ya te siri

Research of oil fields watering process, the influence on the operation
and methods of controlling
S.E. Tagiyeva, R.K. Huseynova, M.l. Ahmadov
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It is known that irrespective of the reasons, water content of layers and wells leads to decrease in
production, increase in a sand production, corrosion of the equipment, reduction of the overhaul life of
wells, growth of energy costs and increase in cost value of oil extraction. With respect thereto in article
all possible sources and the reasons of wells watering, influence of water content of products on the
main indicators of production are analyzed. On the basis of the conducted researches classification of
the existing methods and technological events held for the purpose of restriction and the prevention of
inflows of water for various geological and operational conditions is given.

Keywords: water content, production, watering reasons, control and influence of water content on

production.

YK 546.212.628

NCCIIEJOBAHUE MPOLUECCA CI-FAHUOHUPOBAHUS MUHEPAJIN30BAHHBIX
BOJ HA AHUOHHUTOB MAPOK AH-31 1 AB-17

X.A.Jl:xaBaoBa
Asepbatioscanckuii I ocyoapcmeennviii Ynusepcumem Heghmu u Ilpomsiuinennocmu

[lpencraBieHHass craThsi  IOCBSIIEHA
UCCIIEIOBaHUI0 pexuMoB W ycnoBuit  Cl—
AQHVMOHUPOBAHUS TPHUPOJHBIX MUHEPAITU30BaH-
HBIX BOJI IIMPOKOTO KJacca, OXBaThIBAIOLIETO
OCHOBHBIE THITBI MOPCKHX ¥ COJIOHOBATHIX
HOJ3€MHBIX (TPYHTOBBIX, KOJIO/IE3HBIX,
IUIACTOBBIX W T.a1.) Boxa.  llpeamerom
UCCIIIOBaHUIM OBUIM TMPHUPOTHBIE MHHEpau-
30BaHHBIE BOJBI C COJIECOIEPIKAHUEM OT 2 JI0
35 1/n, npeacTaBisdOmMe — HAUOOJBIIMN
WHTEpPEC C TOYKW 3PEHHS HCIOJB30BAHUS HX
BMECTO TPECHOM BOABI B TEIUIOIHEPTEeTHKE,
HepTenoObue, HePTeXuMUHM U JPYIHX
oTpacisix mpomsbinuieHHOCTH. ConepkaHue
cynb(aT-nHOHOB MOXKET KosnebaTbest oT 5-10 g0
73-80 mr-skB/n, xmopuaos - ot 20-30 mo 300-
400 mr-akB/s, a OukapOOHATOB - OT 2-3 10 7-8
mr-3kB/71 /1/.

KoHKpeTHBIMU 3aa4aMy WCCIICTOBAHHMA
SIBJISUTHCH:!

30

KuoueBble cjioBa: COIOHOBATHIE, TPYHTOBEIE,
IJIACTOBBIE, MHHEPAJIM30BAaHHBIE BOJBI,
annoHuTel AH-31 1 AB-17, oOMeHHast eMKOCTh
aHUOHUTA

- DKCIEPUMEHTAJIbHOE HCCIICIOBAaHUE
O0COOCHHOCTE M OCHOBHBIX 3aKOHOMEpPHOCTEH
mporecca Cl - annonupoBanus paccMaTprBae-
MOTO KJlacca BoJ Ha aHuoHutax AB-17 u AH-
31 ¢ ompeneneHrueM palMOHAIBHBIX OOJacTen
NPUMEHEHUS UX;

- BBIOOp M OOOCHOBaHHME MOJENCH IJis
pacueTa  TEXHOJNOTMYECKMX  MOKa3aTenen
nporiecca Cl - aHMOHMpOBaHMA:00MEHHOMN
€MKOCTH AaHHOHHUTAa U OCTAaTOYHOTO COJep-
YKaHUS HOHOB,;

- pa3paboTka YCIOBHI pereHepanuu
AQHUOHWTA, WCKJIIOYAIOIINX BBHITAJICHUS KapOo-
HAaTHBIX H CyJAb(GaTHBIX OTJIOKCHHA TIpH
WCIIOJIb30BAHUN COOCTBEHHBIX KOHIICHTPATOB
AHUHUPOBAHHBIX BOJI;

- pa3zpabotka TexHonorudeckux cxem Cl
— AHWOHUPOBAHUS MUHEPATN30BAHHBIX BOJ C
WCIIOJI30BAHUEM  HOHUTOBBIX  (PHIBTPOB
TUTIOBBIX KOHCTPYKIIHIA;
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- pa3paboTKa METOJIMKHU pacuera
Cl-aHHOHHUTHBIX (PUIBTPOB M TEXHOJOTUYECKUX
CXE€M Ha OCHOBE BBIOPAHHOW WM CIIEIUAIIBHO
pa3pabOTaHHOW MOJICIICH.

COBOKYIHOCTD 3THX 337a4 M COCTaBJISIET
ocHOBY TexHoJoruu Cl-aHHOHMPOBAHUSI.

Metoauka pemieHus 3a1a4u 1o BEIOOPY U
00OCHOBAHMIO MOJIENICH JIJIsl pacdeTa mpolecca
Cl -anroHMpoOBaHMs BKIIIOYATIA:

- aHAJTU3 U3BECTHBIX MOJICIICH;

- 000CHOBaHUE XapaKTepa U COJCPIKAHUS
OCHOBHBIX HCCJICIOBaHWW, HAINPaBICHHBIX Ha
COBEPILICHCTBOBAHME MOJENSl WM Pa3paboTKy
HOBOM Mozenu, Haumboiee TIOJHO COOT-
BeTcTBYyIomel ycnoBusiM Cl - aHMOHUpOBaHHS
BOJI pacCMaTPUBAEMOTO KJIacca;

- BBITTOJIHEHHUE COOTBETCTBYIOIINX
AHAJTUTHYECKUX U IKCIICPUMEHTAIBHBIX HCCIIe-
JOBaHHH.

DKCIepUMEHTAIIbHBIE HUCCIICIOBAHUS 10
Cl-anHnOHMpPOBAaHUIO C PABHOBECHOW OTPabOT-
KOl MOHUTOB MPOBOJMIMCH HA JUHAMHUYECKUX
kostoHkax ¢ d = 20 MM ipu BeicoTe ci0s 40 cMm.
Ha Takux e KOJIOHKaxX MPOBOJUJIUCH OIIBITHI
npu NPeIBAPUTEIEHBIX WCCIICTIOBAHMIX
npoiiecca, KOTJIa CTaBHJIOCh ENINN
UCCIICIOBAaHUE BIIMSHUS HMOHHOTO COCTaBa
UCXOMHOW  BOJBI  HAa  TEXHOJOTMYECKHE
nokazarenn AH-31 u AB-17 B ycnoBusx
HEPaBHOBECHOTO MHCTOLICHUS M pEreHeparii.
[Ipu pa3paboTke HSKCIIEPUMEHTAIBFHO-CTATHC-

TUYECKOU MOJIEITH mpoiecca Cl-
AHUOHHMPOBAHUS, HEOOXOIUMOCTh B KOTOPOUH
Obu1a 000CHOBaHA myTeM aHanmm3a

CYIIECTBYIOIHMX Mojene. OnbIThl MPOBOIH-
JINCh Ha KOJOHKAaX C BRICOTOH c1os 1,5 M. DTum
HCKITIOYAJIach HEOOXOJIUMOCTh y4Y€Ta BIIHSHUS
Ha T[IOKa3aTelnu TMpolecca TaKOoro Ba)KHOTO
(dakTOopa, Kak  BBICOTA  CJIOA  HMOHUTA.
HccnenoBanuss 1O  yMSTYCHUIO MUHEpaH-
30BaHHBIX BOJ /2/ IOKa3ajo, 4YTO BBICOTA CJIOS
MOHHUTAa HauboJiee CYIIECTBEHHOE BIIMSHHE HA
MOKa3aTeJIM Ipoliecca OKa3hiBaeT B MHTEpBAJIC
or 0,5 mo 1,5 m. Ilosromy st HaIEKHOTO
nepeHoca pEe3yIbTATOB 71a00paTOPHBIX
UCCIICJIOBAaHWI Ha TPOMBIIUICHHBIE (QHIBTPBI
AKCIICPUMEHTBl JIOJDKHBI TPOBOAUTHCS  TMPHU
BBICOTE CJI0s1 HE MeHee 1,5 M.

B nmobom cinywae cxema dKcIepH-
MEHTAJILHOTO CTEHJa BKIOYala JUHAMU-
YECKyI0  KOJIOHKY, €MKOCTU [IJIsi WCXOIHOMU
BOJIBI, OTMBIBOYHOH BOJBI M 00pabOTaHHOM
BOJBI, a TaKKe KOMMYHUKAIIMOHHBIC JIMHUU
(puc. 1). O6Bs3Ka (UIbTPa BHIIOJHEHA TaKUM
o0pazoM, 4YTOOBI 00ECIEYMBAIOCh BO3MOXK-
HOCTh OpraHU3alliu KaK MPSIMOTOYHOW, TaK U
NPOTUBOTOYHOM pereHeparnuu. J[ns opranum-
F:300%0%1 MIPOTUBOTOYHON pereHepanuu
"3axkaTue" MOHUTOBOIO CJIOS OOECIIEUHMBAIOCh
MMOCPEJCTBOM YCTAaHOBKH TYOKHM HAJ CJIOEM
MOHUTA.
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Puc. 1. Cxema IKcnepumenmanbHo2o cmeHoa
1 — ounamuueckas xonouka; 2-5— emxocms, 6,7 — nunus copoca

Meronuka mNpOBEACHUS HCCIENOBaHUN
no  pa3paboTke  YyCIOBHIl  pereHepauuu
AHUOHHUTAa COOCTBCHHBIMH  KOHIIEHTPAaTaMU
AHUOHHUPOBAHHOM  BOJBl  BKJIIOYAjNa  JBa
HaTpaBIICHUS: W3YYCHHE  BO3MOXKHOCTEH
TEXHOJIOTHH pa3BUTOI perexnepanuu
(TIOBTOPHOTO WCIIOJIB30BaHUS OTPAOOTAHHOTO
pEereHepalMoHHOr0 pacTBopa) U pa3paboTKy
PEXKHMOB pereHepanmu, HCKITIOYAFOIIIX
Bemageane CaCOz u CaSOs B Tomme
aHWOHMTA. B mepBoM cilydae MPOBOIMINCH
IBYXCTAJAUMHBIE pEereHepalud C  HUCHOJb-
30BaHH6 M Ha TEPBOM  CTaAUU  CMECHU
NaCl+Na;SOs ¢ obmieit koHleHTparueir or 4
no 7 % u ¢ moperenepanueit annonurta 10 %-
piM pactBopoM NaCl. Bo Brtopom ciyuae
UCCIICIOBAIMCh PEXHMBl AHUOHUPOBAHUS C
MOJIKHCIIEHUEM HCXOIHOU BOABI U
pETreHepaIOHHOTO PACTBOPA.

Ha craguu skcnieprMeHTaNbHBIX HCCIe-
JOBaHWA O0BEM  XHMKOHTPOJS  BKITFOYAJ
onpezeneHue XJIOPUJIOB, cynb(haTos,
OnKapOOHATOB, KAIBIHAS U MarHUs B UCXOIHON
Boje. B mpomecce oOpabotku B mpobax
oosemoM ot 0,2 1o 0,5 11, B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIOBHIA OMPEEISIIUCH XIOPHIBI,
OukapOoHatsl U cyiabdarel. OCHOBHOW 00BEM
paboThl  BBIMOJHSJICS  Ha  MOJEIBHBIX
pacTBopax. Bremonaenue XUMaHAIIN30B
MPOBOAMIIOCH 110 METOJHMKAM /3/.

B kadecTBe BBIXOJHBIX TIOKa3aTeliei
polecca OnpeaesuuCh:

- OCTaTOYHOE COJIep)KaHue CyIb(aTOB H
OuKapOOHATOB, IO XMMaHATN3aM;

- oOMEHHass EMKOCTh AaHWOHHWTA, IIO

dbopmye:
HEX AOCT
Q (CSU4-C504-) 3
F=—-—— r-3k8/M (1)
Vi
KOHIleHTpamus S02~
OEHTpal " AH-31
MI-3KB/II

32

rne (] — xonmuectBO 06pabOTaHHOM

X H CDCT_

H
BOJBI, I, Csaf S02 ACXOgHAsT |

OCTAaTOYHAsk KOHLEHTPAUKUK CYIb()aToB B BOAE,
r-3kB/M>; V5 - 06beM 3arpys3ku aHHOHUTA, 1.

I[lo  ¢opmynam  ananmormunour (1)
orpezessiack 1 0OMEHHasi eMKOCTh aHHOHUTA
1o OukapOOHAT HOHAM.

B psane cinydaeB B KauecTBe BBIXOJHOIO
napaMerpa Ipolecca ONpenessulach TaKke
BEJIMYMHA YAEIbHOM BBIPAOOTKM aHHOHUTA.,
T.e. KOIMYECTBO BOAbI 06paGoTamHOM 1m>

AQHUOHUTA, ( !
q=Q/V, '’ @)

N3zyuenune mporecca Cl-anuonupoBanwst
HIMPOKOr0 KJlacca MHHEPAJIM30BAHHBIX BOJ
AH-31 u AB-17 B mnepBywo ouepeabp s
OLICHKM TPOTHUBOMHHOIO »¢¢ekra, nainee
BaXHOE 3HAYEHUE UMEJIO ONIPEEIICHNE MOJIHBIX
OOMEHHBIX €MKOCTEeH MOHUTOB IpH paboTe Ha
YHUCTBIX PACTBOPAX CYJb(}HATOB HATPUS.

B Ttabmuue 1 mnpuBeneHsl pe3yabTaThl
ONBITOB, B KOTOPBIX Kak copOLus, TaKk MU
pereHepanusi OPOBOAMINCH B YCIOBUSX
OMM3KUX K paBHOBeCHbIM. KoHueHTpamus
cynb(aToB U3MeHs1ach OT 5 Mr-akB/1 10 70 ¢
4YeM OXBAaTbIBAJICS BEChb CIEKTP HCCIIELYEMBIX
BoJ. B Tabmuie mpuBeneHbI Takke IaHHBIC,

KOTOpBIE  IIOJIy4EHBI B COIOCTaBUMBIX
ycnoBusix Ha AH-31 u AB-17 aBropamu
paboTsl /4/.

Tabanma 1.

Pe3ynbTaThl ONBITOB MO OMpPEICICHHIO
MOJIHOM OOMEHHOW €MKOCTH TMpH Ccopouuu

505~ cl —popmoit AH-31 u AB-17, r-5ke/m°

AB-17"



EKOENERGETIKA 2/2017

5 1440 1400
10 1480 1400
1450
30 1550 1460
1420
50 1580 1500
1490
70 1650 1450

* - B 3HAMEHATeJIe IPUBEICHBI JaHHBIC /4/.

[Tomy4yeHHBIE NaHHBIE CBUJIETEIHCTBYIOT cormacyercsi ¢ maHHbIM /4/. Emxocte AH-31
O BBICOKMX 3HAUEHUSX IMOJHBIX OOMEHHBIX OKa3bIBaCTCsI HECKOJIbKO BhIIE, 4yeMm y AB-17.
€MKOCTE€H aHMOHUTOB B YCJIOBHUSX OTCYTCTBUS Ona pocturaerca 1700 r-sks/m°. Ilpuuem B
npotuBorHHOTO 3(pdexta. B uccrnemyemoit ornuure oT AB-17 nHabmiomaercs HeKOTOpoe
o0jacTu W3MEHEHMs] KOHILIEHTpalUii SU,f_ MOBBIIICHUE BEJIMYUHBI OOMEHHOM €MKOCTH C

noyiHass oOMeHHas eMmkKocTh s AB-17 POCTOM KOHUEHTPALKH CyNh(aT HOHOB.

cocrapnser  1400F roxe/M® u  xopomuro
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MINERALLI SULARIN AH-31 VO AB-17 MARKALI ANIONITL3RD® CI-
ANIONLASDIRILMASI PROSESININ TODQIiQi
X.A.Cavadova

Kimya vi duzsuzlasdirici qurgularda genis istifade olunan AH-31 ve AB-17 markal
anionitle rde miixte lif név mineralli sularin Cl-anionlasdirilmasi prosesinin texnoloji goste ricila ri

toyin olunmusdur. Anionitin S Uf ~ ionlarma géra mibadile tutumunun barabar 6lglli
giyma tle ri mia yya n edilmisdir: AH-31-1700 g-ekv/m?, AB-17-1450 g-ekv/m?

STUDY OF THE PROCESS OF CI - ANIONIZATION OF
MINERALIZED WATERS ON AH - 31 AND AB - 17

33
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X.A.Javadova

Technological parameters of the CI - anionizing process of mineralized waters were established
for widely used brands of anion exchangers AH — 31 and AB — 17.
The values of the equilibrium exchange capacity of anion exchangers were established for SO4>: AH —
31-1700 G-equ/ m®, AB — 17 — 1450 G — equ/m®.

YK 66.011.001

MOJAEJIMPOBAHME ITPOLECCA AJICOPBLIUN
MHOT'OKOMITOHEHTHBIX IPUMECEH

®.B.IOcy6oB, A.C.baiipamoBa
Asepbatioscanckuii I ocyoapcmeennviii Ynusepcumem Heghmu u Ilpomsiuinennocmu

Kak 3-X KOMIIOHEHTHBIE CUCTEMBI, pacueT
apoMaTHYECKHUX, Mapa@UHOBBIX M CEPHUCTHIX
OpPraHUYeCKUX COEAMHEHUH YyZO0OHO MpoBECTH
Opy  TOMOIIM  TPEYroJAbHOW  JUarpamMmbl.
Kpussle paBHOBecus (a3 i pasinyHbIX 3-X
KOMIIOHEHTHBIX CHCTEM, IOCTPOEHBI Ha OCHOBE
HECKOJIBKMX KOHOJ| OIPENEICHHBIX OIBITHBIM
nyreM. Ha pucynke 1 mokazana OuHOJanbHas

KpUBas ~ paBHOBeCHOM  da3pl g 3-X
KOMIIOHEHTHOM CHCTeMbI (H-OKTaH, THO(QEH U
OcH30).

Ha ocnoBe OuHOmanbHONW  KpUBOMH
paccuMTaHbl ~ HID)KECIEOYIoLIMe  3HAuYCHHS
M30BITOYHON aICOPOIINH:

Obmee KOJINYECTBO BEIIIECTBA
n’®=n}+nJ +n?

MonpHas JOJIst a ¢a3zbl
X, x*,1=123

34

KuroueBble cjioBa: n30bITOYHAS aacopOuus,
H-OKTaH, THOo(heH, OeH30J1, MaTeMaTH4ecKas
MOJIeITh

MounbHas JOJIst B dba3sl
x* x”i1=123
ac o
3/1€Chb Xi u Xi - MOJIBHBIC JOJIU O U
B dha3 mo amcopbummy;
as

Xi u Xi{ - MombHble momu o m P a3
TocCJIe aacopOIInH.

Kpome  Toro,
BEIIECTBA JUISI O W
CIIEAYIOIIUM 00pazoM:

a .~ a a
n“ =n’+ng +ng

o0Iee  KOIUYECTBO
B da3 Bepaxkaercs

1)
n=n’+nf+nf (2
3HaueHUe U30BITOYHON aICOPOLUH IS X
(bazbl
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_ (X =x7")-n

X
Fl X
m4
X=a-p (3)
I} i
34€Ch 1 - 3HAYCHHE H30BITOYHOU

aacopOuuu i 3-X KOMIOHEHTHOM CUCTEMBIL;

X
M, -macca agcop6enra.

Ucnonb3yss ~ 3HaueHHe  U30BITOYHOMU
azcopOLunu, MOCTPOEHBI U30TEPMBI aACcOPOLUU
Ui 3-X KOMIIOHEHTHOW (H-OKTaH, THO(EeH H
OeHzon) cmecn. KpuBas ~ u30BITOUHOMU
u30TepMbI Hostydena mpu 200°C.

313K

Ha pucynke 1 moka3zaHa KpuBas
n30bITOYHON W30TepMbl. Kak BugHO W3
pucyHka 1, M3 3-X KOMIIOHEHTHBIX CMeEcel
XOpOIIO  aJCOPOMPYIOTCA  H-OKTaH, IOTOM
CEPHUCTOE OPTaHUYECKOE COSAMHECHHE-THO(EH,
a Xy>Ke apoMaTH4YEeCKU YTIIeBO0PO/] - OCH30JI.
W3 ONBITHBIX  JAHHBIX, OYEBHIHO, 4YTO
3HA4YCHMS W30BITOYHON anCcoOpOIUU Pa3IMYHBIX
KOMITOHEHTOB BBITJISIAT TaK:

H-OKTaH - 2,08 MMOJIB/T;

tHodeH - 1,92 MMOIB/T;

6enson - 0,63 MMOIB/T.

tiofen

0,7

0,8

0,1

VAN

n-oktan

293K

\
/\/\\(\\/\/ VAR

303K benzol

Pucynoxk 1. 3aBucumocTtb cMecH (H-OKTaH/Tuo(eH/0eH3011) OT TeMIiepaTyphbl

B ycnoBusx paBHOBECHs, aKTHBHOCTH
ajicopbeHTa B CUCTeME Takxe ObIBaeT B
PaBHOBECHOM  COCTOSHMM. JluHammueckas
aKTUBHOCTh  aJCOpOEHTa BCerja MEHBIIe
CTaTU4YecKoM akTuBHOCTU. lloatomy mpm
IPOBEJECHUN IIpollecca aacopOuuu, ompe-
JieJIeHHEe pacxoja afacopOeHTa, paCCUNTBIBACTCA
[0 IMHAMUYECKOW aKTUBHOCTHU. JIMHaMHuuecKas
aKTUBHOCTh aJICOpOEHTa 3aBUCUT OT pdla
(baxTOpOoB.

35

CKopoCTh acopOlUM TaKXKE SBISACTCS
BAXHBIM  II0OKa3aTeJIeM, XapaKTePHU3YIOLINM
aacopOuuu. Ilo ckopoctu ancopbuuu orpe-
JeTSIFoTCs pa3Mepsl armaparal 1-3].

Ecmm agcopOruss mpOMCXOIUT MTHO-
BEHHO, TOrja JMHAMUYecKas aKTHUBHOCTb
paBHsIeTCS CTaTU9eCKOM AKTUBHOCTBIO
ajicopOeHTa.

B  peaibHOM  yCIIOBUM  CKOpPOCTh
ajcopObuMu sBIsSIETCS KOHE4YHoH. B memom,
CKOpOCTh aJICOPOIIMN COCTOUT M3 CIETYIOITNX
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ITAroB CKOPOCTEIA: TPAHCIIOPTHPOBKA
agcopOTuBa Ha MOBEPXHOCTh 3epeH
aacopOeHTa, TPaHCIOPTUPOBKA aacopOTHBa ¢
MOBEPXHOCTU 3€peH aJcoOpOeHTa BO BHYTPh
yepe3 TMOpPBl M HACTOSIIAS  aaCcopOImsl.
Hctunnas  ajgcopOums,  Kak  IPaBWIIO,
MPOUCXOIUT MTHOBEHHO W TMO3TOMY CKOPOCTh
aacopOUMU HE SBISETCS JTUMHUTHPYIOIIEH.
CkopocTh mporiecca aicopOIuu 3aBUCHT JIMOO
OT CKOPOCTH TPaHCIOPTHPOBKHU aIcCOPOTHUBA HA
NOBEPXHOCTh 3epeH ajcopbeHTa, aubOO OT
CKOPOCTH TpPaHCIIOPTUPOBKH aacopOTHUBa ¢
MOBEPXHOCTH 3€pPEH aJICOPOCHTa BO BHYTPH
yepes MOpbl, UK e 3aBUCUT OT CKOPOCTH STUX
9TAIoOB OJTHOBPEMEHHO.

TpancropTupoBKa aacopOTuBa  Ha
MOBEPXHOCTh 3€PEH aJCOpOCHTa 3aBUCUT OT
TEMIEpaTypbl TMOTOKAa HOCUTENs aJcopOTHBa,
kodpdunmenta muddysun HOcHTENs, pas-
MEpOB M MIIOTHOCTU Hocutensi. B pesynbrare
ONTHMAJIFHOTO  MPOCKTHPOBAHHS  IpoIiecca
aacopOLUMK  JKUIKUX  YIJIEBOJOPOJIOB  Ha
YCTaHOBKE C IPOU3BOaUTENbHOCTRIO 100 T. T/T,
3KOJIOrUYecKas Beiroga cocraswmia 340 teic. $ B
TO/I.

C yderoM HITHX  MaTeMaTHYECKHX
3aBUCHUMOCTEH, TPUMEHEHUE ONTUMAJIHLHOTO
yIpaBlIeHUS Ha YCTAaHOBKE KATAIUTUYECKOU
JeMepKaITaHU3aIHA, YMEHBIIIIO COICPKAHHE
OCTaTOYHOTO MEpKamnTaHa B HEPTEMPOAYKTE OT
0,027 r/n mo 0,014 r/A, 4TO COOTBETCTBYET
MHUPOBOMY CTaHAAPTY.

Ha ocHOBaHWM TIPOBEIECHHBIX HCCIIC-
JOBaHWM M IUTEpaTypHOTO 0030pa, co37aHa
MaTeMaThyeckass MoOJeNlb OWHApHBIX U 3-X
KOMIIOHEHTHBIX CHCTEM IMpoIliecca aacopOuuu
Ha meonure CaA. [lomHas maremarmyeckas
MOJIeTh 00BeIMHSIET HUKECIEAYIOIINe
YacTHBIE TPOU3BOJHBIE, cucTeM nudpdepen-
[IHATBHBIX YpaBHEeHU# [4-7].

JluHamudeckoe ypaBHEHHE ajcopOnuu B
HETOJIBIYKHOM CJI0€ a/IcopOeHTa:

o', da+c) .
D.— = +to— 1=13
OX; 0t OX

(4)

3ACCh a4 U C - KOHIUCHTpAalIu KOMIIOHCHTA
B IPOMECKYTKE YaCTull B az[cop6eHTe n B

KHUIKOCTH, U - CKOPOCTH XHIKOCTH, De -

s dexTuBHbI KOdQPuuueHT auddysuu;
BpeMs, | - YMCIIO KOMIIOHEHTOB B CMECH; X
JUTUHA CIIOA.

VYpaBHEHUE HECTAlIMOHAPHOTO TEILUIOBOT'O
OamaHca  3JIEMEHTapHOTO  a/COPOIMOHHOTO
CIIOS:

0%t  oa ot o(ocT + pot)
A—+0, — = ppo, — + ———11
ol ey T T 6

r |

3nech A - K03(h(HUIUEHT >KBUBAICHTHOM
TCIJIONIPOBOJHOCTH; pa H Cd- IJIOTHOCThb
pacchllaHusl M TEIUIOBask €MKOCTb YaCTHUIIBI
aacopbenta; T w t - COOTBETCTBEHHO
TEMIIepaTypbl TBEpAOH M XuAkou (asel; ga -

CTallMOHAPHAS paBHOBECHAs TEIUIOTHI
aziIcopoIuu.
0a
qa_lzpaca' +a'5i(T_t) (6)
or
37IeCh O - CllelMalNbHas IUIOMAAb YaCTHILL
azicopOeHTa.
Kunernueckoe ypaBHEHHE aIcOpOLIUU:
oa.
_821 =plac)-a] (@
3necs  f; - oOmumi  KOApPUIHMEHT
MaccooOMeHa.
PaBHOBECHOE ypaBHEHHE aICOPOIIHH:
a = a;, kiCi
‘ (8)

_1+23:(ki-ci)

3nech K - koaddurpenT agcopOIum.

Boimie ykazanuble cuctemsl AuddepeH-
[MUABHBIX YPaBHEHUN YAaCTHBIX MPOU3BOJHBIX
(4) - (8), ABMAIOTCS TONHON MaTeMaTHYECKOMN
MOJICNIbI0O  TPOMHOM  CHUCTeMBbI  afcopOIUH
apOMaTUYECKHUX, TapapUHOBBIX W CEPHUCTHIX
OpPraHUYECKHUX COEJMHEHUH U3 OEH3MHOBBIX

(bpaxuii.

BriBoabI

PazpaGorana maremaruyeckas MojeIb MHOTOKOMIIOHEHTHBIX IpHUMeceil (H-OKTaH, THO(]EH,
OeH30J1). YCTaHOBJEHO, 4YTO U3 3-X KOMIIOHEHTHBIX CMeced aJcopOHpylOTCsl MO CleAyrolen
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COXKOMPONENTLI QARISIQLARIN ADSORBSIYASI
PROSESININ MODELL3SDILILM3SI
F.V.Yusubov, A.S.Bayramova

Ma gale c¢oxkomponentli adsorbsiya prosesinin  modells sdirilma sine  ha sr edilmisdir.
Coxkomponentli qarisiq kimi n-oktan, tiofen va benzol gotiriilmiisdiir. To cribe na tice sinda
muo yya n edilmisdir ki, 3-1i sistem asagidaki ardicilligla adsorbsiya olunur: n-oktan, tiofen ve
benzol. Qarisiglarin adsorbsiya olunma miqdari: n-oktan — 2,08 mmol/q, tiofen — 1,92 mmol/q va
benzol — 0,63 mmol/q olmusdur.

Ha mginin 3-lii sistemin ticbucaq diaqrami qurulmusdur. Diagramdan goriindilyii kimi
temperaturun artmasi il@ qarisiglarin adsorbsiya ke miyya ti azalir.

Na tice da, ta criibu da lilla rda n istifade edo re k ilk da fo olaraq ¢oxkomponentli garisigin
adsorbsiyasi prosesinin riyazi modeli yaradilmigdir.

MODELING OF ADSORPTION PROCESS OF MULTICOMPONENT IMPURITIES
F.V.Yusubov, A.S.bayramova

The article devotes to process modeling of multicomponent adsorption process. As
multicomponent mixture the mixture, containing from n- octane, thiophen and benzene have been
used. In results of conducted researeh it have been defermined, that threecomponent system is
adsorbed by the following sequence: n- octane, thiophen, benzene. The amount of adsorbed amount of
impurities are the following: n- octane — 2,08 mmol/g, thiophen - 1,92 mmol/g and benzene - 0,63
mmol/g.

Also the triangular diagram of three system have been constucted, from which in is followed,
that increase of temperature leads to decrease of impurities amount.

In results by use of practical data, the mathematical model of adsorption process of multicomponent
mixture have been created.
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YK 537.32

TEPMODJEKTPUYECKUE CBOMCTBA TBEPJIbIX PACTBOPOB CUCTEMBbBI
InTl; __Ga,Te,

X.0. Cagur

Asepbatiocanckuii T'ocyoapcmeennwiii Yuusepcumem Hegpmu u Ilpomvluinennocmu

TepmoanekTpuueckoe mpeoOpa3oBaHUE
SHEPI'UH, HECMOTPS Ha CBOIO TaBHIOKO UCTOPHIO
Pa3BUTHUSA U JOCTUTHYTBIEC YCIIEXHU, IPOAOIIKAECT
ocTaBaTbCs OJHOW M3 BaXHBIX HpoOIeM
COBPEMEHHOM HayKH M TEeXHUKH. B HacTosmee
BpeMs  HUCCIIEZIOBaHUS B 3TOM  obnactu
HaIlpaBJI€Hbl HAa IIOMCKH IIyT€H IOBBILICHUS
3¢ (EeKTUBHOCTH  MaTe€pHajoB,  IOJYyYCHHS
HOBBIX  MaTepUaIOB,  NPUTOAHBIX  JUIA
HU3KOTEMIIEPATYPHOT O OXJIAXKICHMUS,
HU3KOTEMIIEPATYPHOTO TEPMOIIIEKTPUYECTBA U
pa3paboOTKU HOBBIX MpeoOpazoBaTesei.

C J1pyroil CTOpPOHBI, W3BECTHO, 4YTO
Jy4lIMe  TEPMOIJIEKTPUYECKHE  MAaTepHabl
MIOJIY4arOTC Ha OCHOBE MHOT'OKOMIIOHEHTHBIX
MTOJIYIIPOBOTHUKOBBIX COEIMHEHU I W
TBEPABIX PAaCTBOPOB, COJEPKAIIUX TXKEIIbIC
JJIEMEHThl CO CJOXHOM WM  JepeKTHOU
CTPYKTYpOl. Tepasbie pacTBOpBLI 51
COeIMHEHUs, OOHapyXeHHble B CHCTeMax

38

KarueBble cjioBa: TBEp/IbIe PacTBOPBI,
TepMO3(p(HEKTUBHOCTD, 30HHAS

CTPYKTYpa, TEIUIONPOBOIHOCTh

TlIinTe, — InGaTe,, Tlin, GaTe, ynosne

TBOPSIIOT 3TUM TpeOoBaHUsAM. TepMo-31C 3TUX
KJIACCOB COEMHEHUH W MpHUMECHOW obiacTu
YBEJIMYUBAETCS C POCTOM TEMIIEPATYPHI.

TemnepaTypHble 3aBUCUMOCTH Z s

TlIn,GaTe,

skcriepuMenTanbabix 3Havennit (1), o(T)

u yp (T) crmenyer, uro ko3 UIHEHT
TepM0d3(PPEKTUBHOCTH, HAYMHAS OT KOMHATHOU
TEMIEPATyphl, yBenuuuBaercss U npu 600K
JOCTUTAET CBOET0 MaKCUMAJIbHOTO 3HAYEHHUSI.

npuBeseHbl B Tabnuue 1. U3

Bricokass TepmMoaphEeKTUBHOCTh cOeu-
wennst 11ln,GaTe,, ceumerenscryromas o

CIIOKHOCTH €r0 30HHOH CTPYKTYpbl 00yc-
JIOBJICHA ~ HM3KMM  3HAQUEHHUSIM  TEIUIOIpO-
BOJHOCTHU PEIICTKH npu 3HAYCHUAX

nogsmwxHoctn 3 - 1072 M? /B - .
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Huskue 3HaueHus jyp B 3HAUYUTEIBHOMN
CTENEHNW OMpPENENIIOTCS OOJBIION Maccou

Tlin,GaTe,, a

OTHOCHUTEIIbHO BBICOKUM 3HAYEHMSIM IOJBIK-
HOCTH  CIIOCOOCTBYET  Majas  BeJIMYMHA
s dexTuBHOM Macchl HocuTeneu. Ilpu sTom,
MOCKOJIbKY OCHOBHBIM MEXaHU3MOM pPACCESHUS

aTOMOB, 00pa3yIOIINX

SABJIACTCA pacceHHI/Ie Ha aKyCTI/IquKI/IX
donoHax c r=—1/2, muoxurenr B
M*afz_”_Tafz_e r+1/2
Zmax ~N -
Xp
BBITIAAacT.

Tab6mn. 1

TepmoadderruBrocTs coenunenns 11In,GaTe, npu pasmnunbix Temmeparpax

T.K 107%,a¢ B/K a, Cwmlm %, Br/MK 7. 1073 K71
400 480 7.90 0.24 0.76

450 530 7.60 0.21 1.02

500 640 7.00 0.19 1.51

550 730 6.40 0.17 2.01

600 760 6.10 0.16 2.20

650 680 5.30 0.15 1.63

750 615 4.70 0.13 1.37

TepModpPeKTUBHOCTh MOBBILIAETCS B IIPaBHUIIO, YMEHBIIAETCS c pocToM

psifie TBEpIBIX PACTBOPOB HA OCHOBE TPOMHBIX
rer rrr 1
A" B"'X5". Nsmenenue

TepMO3(p(HEKTUBHOCTH

COE€IUWHEHUI THIIa
JIOCTUTAETCI B JTOM
Cly4dae 3a CUET YBEIWYCHUS ‘u/( Xo npu

MOABJICHUN IOOMNOJHUTCIBHOI'O pPACCCIHHA Ha
HCfITpaHBHBIX IMPUMCCHBIX IICHTpAax.

OxHMM M3 OCHOBHBIX  METOJIOB
yBenuueHus: 3G(GEeKTUBHOCTH SBJsieTCsl Oosee
riryookoe paccesiHie (POHOHOB IO CPABHEHUIO C

OJICKTpOHaMHU. OHHaKO, BBIMI'PBIII B #f‘ X’p’ KakK

39

TEMIIEpaTypbl, TaK KaK BCIIEICTBUE CHUIBHOIO
paccestHUsI (POHOHOB Ha NPHUMECHBIX LEHTpPax
ocialnsercs TemrepaTypHas 3aBHCHMOCThb
TEIUIONPOBOAHOCTH.

TepmoadexkTuBHOCTD TBEPABIX
TlIinTe, — InGaTe,

yaaceTca 3HAYUTCIIBHO
HYaCTUYHOM 3aMCIICHNN
aToOMaMU raJjljius.

pacTBOPOB  CHCTEMBI

YBCIUYUTH
aTOMOB

npu
Tans

B o06nacTd TBepABIX pPAacTBOPOB Ha
ocuose T1InTe, u Hosoii pasbr koddduMenT
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TepMO3((HEKTUBHOCTH TOBOJBHO BBICOK JaiKe MIpY KOMHATHOM TeMrieparype (Tabnuma 2).

Tao0mn.2

Onekrpodusnaeckue cBoiicta TBepabix pactsopos InTl, _ Ga, Te,

o g x» z-1073% « a X z-1073

Br/mMK

MEB/K | Culu |BTME et e B/K] Cailn K1
X

300 K 400 K
0.1 534 12 0.21 1.61 550 12 0.19 2.07
0.12 550 11 0.211 1.57 562 11 0.191 1.98
0.14 560 10 0.215 1.46 571 10 0.195 1.67
0.16 574 9 0.217 1.37 586 9 0.204 151
0.18 582 8 0.219 1.24 592 8 0.21 1.34
0.2 594 7 0.22 1.12 610 6.9 0.216 1.19

BriBoabl
B HACTOSIIEH pabote ucce0Bana TepMOI(PPEKTUBHOCTE CILJIaBOB

cucremnl [1InTe, — InGaTe, u ycranosneno, uro kospduiment tepmodhPeKTHBHOCTH HAYMHAS

OT KOMHAaTHOW TeMIiiepaTypbl, yBenumuuBaercs W npu 600K mocturaer cBoero MakCUMalabHOTO
3HaueHus. M3meHeHue TepM0O3((HEKTUBHOCTH JOCTUTaeTCsA B OJTOM Clly4ae 3a C4er

YBCIUUCHUA 'Iu’/‘xp IIpHU MOABICHUU OOIOJIHUTCIBHOIO0 pPaCCCIHUA Ha HeﬁTpaHBHBIX IMPUMCECHBIX

HOCHTpax.
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1991, Nell (241)

InTl,__Ga,Te, BORK MOHLULLAR SISTEMININ

TERMOELEKTRIK XASSOLORI
X.0.Sadiq

Toqdim olunan maqalede TlInTe, — InGaTe, mahlullar sisteminin termoeffektiv

xassa lo ri dyra nilmsdir. Termoeffektivlik ® msalinin otaq temperaturundan baslayaraq artmasi vo
600K  temperaturda ise maksimum giymate c¢atmasi askar edilmisdir. Termoeffektivliyin

do yismasi isa p/xp artmasi hesabina neytral asqar marka zlarden alave sapilmalarin

yaranmasi il® o aqe dardir.

THERMOELECTRIC PROPERTIES OF SOLID SOLUTIONS
OF THE SYSTEM InTl,_, Ga, Te,

Ch.O. Sadig

In this paper we have investigated the thermal efficiency of TlInTe, — InGaTe, system

alloys and found that the thermal efficiency coefficient begins to increase from room temperature and
reaches its maximum value at 600K. The change in thermal efficiency is achieved in this case due to

an increase in H / Yo with the appearance of additional scattering by neutral impurity centers.
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YIK,678 .55; 65 ;377.624 .2

HOJIy‘{eHI/IH HORPLITI/Iﬁ PA3JTUYHOI0O HA3HAYCHHUA HA OCHOBE He(bTHHOFO 6I/ITyMa

Aopyanaiiesa UK., I:xxadaposa I.H.

Asepbaiiocanckuii I ocyoapcmeennulil Ynusepcumem Heghmu u npomviuiienHocmu

O,HHOfI nu3 AKTYaJIbHBIX 3aJda4

COBPEMEHHOM JKOJIOTMM, OpPraHUYEeCKOW U
He(TEeXUMUU SBISIETCS CO3JaHUE TEXHOJIOTUM
nepepaboTku HePTH U HEPTEHPOAYKTOB C
HAaUMEHBIITUMU SKOHOMHYECKHUMU i
SKOJIOTUYECKHUMH Harpy3kaMu. Y KECTOUEHHE
9KOJIOTHYECKUX HOPM U TpeOOBaHMIA, a Takke
HEOOXOUMOCTh MOBBIIIEHUST 3()PEKTUBHOCTU
HCCIIEN0BaHUS

He(TAHBIX MIPUPOIHBIX

3aCTaBJIsACT Hanqg

pecypcoB

Ba3MOXHOCTbKO BTOPHYHOI'O HCIIOJIb30BaHUA

[1].

NOTPEOHOCTh B TakuX He(PTEenpoAyKTax, Kak

3ayMaTbCAa

YiKE UMCIHOIIUXCS ITocTostHaas

JOPOKHBIN OMTYM [2], KpOBeIbHBIE MACTHKH,

42

KutoueBble cijioBa: 3KoJIOTHS, OUTYM,
MOaM(UKAIKS, KPOBEIbHBIE MACTUKH, CMaJIa,
OKHUCJICHHBII OWTYyM, pe3WHOBas KpOIIKa,

TIOJIMOTHUIICH, MMOJIMITPOILJICH.

KOKC [3] W JOp. C OTHOCHUTEIBHO BBICOKOM
ce0eCcTOMMOCTBIO MO0YX AT K MOUCKY HOBBIX
MyTeH TMOJYyYSHUS TOCJIEIHUX, B YaCTHOCTH C
WCIIOB30BaHUEM Oo0Jiee JIEIIEBOTO CHIPhS — a
WMEHHO, MOJUMEPHBIX OTXO0J0B. B 3TOi CBs3H
HCCIIe/IOBAHMS,

CBs3aHHBIC C BOIIpoCcaMHu

YTUIIN3ann KPYITHOTOHHAXXHBIX OTX0I0B

HE(PTEXUMHUECKOW  TIPOMBIIIICHHOCTH B
TOBAapHBIE TPOIYKTHl XUMHUYECKOTO MPOQUIIS
SBIISIIOTCSL BECbMa aKTyaJlbHbIMU. [laTeHT Ha
n3o0peTeHue No 2353639 KauecTBe
MHTHOUTOpa KOPPO3UM — CMECh WHTHOUTPOB
KOPpPO3UU aHOJIHOTO, KaTOJHOTO U OapbepHOTro
TUTA, B

KaueCTBC Kp CMHI/IIZCOILCP)K&H.ICFO
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MUHEpaTa — TalbK, a B  KadecTBe
miactudukaropa - He(TEIOJIUMEPHYIO
apOMaTHUYECKYl0 CMOJIy TMPH  CIICAYIOIIEM
COOTHOIIEHUH KOMIIOHEHTOB, mac.%:
OKHUCJICHHBIN ourym - 30,0-40,0,

He(TEeOJUMEPHAsT apoMaTHYecKas CMoJila —
2,0-8,5, anTtnokucinurenpHas npucaaka — 1,0-
2,5, UHTHOUTOpP KOPPO3UU AHOIJHOTO THIIA —
2,0-8,5, ”HrUOUTOP KOPPO3UH KAaTOTHOTO THIIA
— 6,0-10,5, uaruburop Koppo3uu OGapbepHOTO
tuna 1,0-2,5, nopomkooOpa3Hbiii Taabk — 4,0-

7,5, 3up TIMIEPHHOBEIN KaHU(POIU TAIIOBON —

W3MEHEHHEM OCHOBHBIX CBOWCTB OHUTyMa:
IPOUCXOIUT yBEIMYCHHE TEIIOCTOMKOCTH, TO-
HIDKEHHE TEeMIEPaTyphl XPYHKOCTH,
yBeJIMYeHHUE 1e(hOPMUPYEMOCTH.

Hamu ompegeneno, 4to onTuMaibHOE
KOJIMYECTBO J00aBKU B OUTYM cocTaBisier 4-
5%. B »TOM cnyyae MOHM)KEHHE TITyOUHBI
MPOHUKAHUS UTJIbI HE MPEBBIIACT ISl OUTyMa
mapku BHJI 60/90 - 19%, a nns 6utyma mMapku
BHJI 90/130 -28%0. PacTsuMOCTh NpU 3TOM
MMOHMIKAETCSI COOTBETCTBEHHO OT 98 mo 170,1

MM 1 ot 100 o 260 mMm.OnHako, 3aHMKEHHBIE

0,2-1,5, docdar IIMHKA - 2,0-4,0 3HAUEHUS PACTSHKUMOCTH MOXKHO CUHUTATh
peosiornyeckyro 106aBky — 1,0-5,0, aktuBaTop BrojiHe mpuemieMbl OCHOBHBIE  CBOMCTBa
PEOJIOTHYECKOM n00aBKU — 1,5-7,0, UCXOJI M  DKCTParupOBaHHBIX OUTYyMOB
opraHu4eckuii pactsopureib — 10 100 [3-12]. nokaszaHo B Ta0m — .1
IIpouecc CMEUICHUs ouryma c
PE3WHOBBIM  IOPOIIKOM  COIPOBOXKIACTCS
Tabn.1
OcHOBHBIE CBOWCTBA UCXOIHOTO U IKCTPArHPOBAHHBIX OUTYMOB
butymsl c
Hcx -
. . IKCILTyaTaIuOHHBIM
OrnpenenieHne CBONCTB OJTHBIN
Surr MIEPHOJIOM, JIET
o 10 20 40
['my6una nponukHoBeHus uriel npu 25 C, mm/10 65 50 37 25
Temneparypa pazmsruenus no «Kullly, °C 80 84 91 95
PacTskuMocTs, cM 65 51 46 25
Temmieparypa xpynkoctu o @paacy, °C -10 -5 -2 0
I'epmeTikM  Ha  OCHOBE  XOJOJHBIX Bona 10 ... 20
ac(hambTOBBIX MACTHK HWMEIOT CIICIYIONTUI Cocras 2

coctas (% 1o macce)

Cocran 1

AcdanproBas nacta 40 ... 50
Pe3unoBas kpomka 5 ... 10
Hamonaurens 30...40
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I'munoburymuas nacta 40

N3BecTkOBBIN moponiok 40

Boma 20
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I'epMeTH3upyOIMA COCTaB Ha OCHOBE

TEPMOIIIIACTOB HpHMeHHeMBIﬁ JIA
TepMETHU3allM IBOB KPOBECJIb, YCTPOCHHBIX H3
TUAPOU3OJIIINOHHBIX 6I/ITYMHO-HOHI/IM€pHBIX

MAacCTHK, BKJII04aeT B ce0s (% Macchl):

butym mapku 20/10 33,8 - 35

[TonusTniien 5
[Tonunponunex 5
Xmopmapadua 1,3-1,37
Heo3son /1 0,5-0,57

[Momudpennncunokcan 0,7 —0,78

Tpuamnuzouunanypar 1,7 —-1,75

o :(an _ao)'At

rie &, - xo3pduuumeHt nuHEHHOTO

TEMIEPATypPHOTO PACIIMPEHUS I MOKPBITHIA,

a0, = 219 107 1/rpan;
Uy pecazo . = H3-107", rpa; -
KOA(Q(UIMEHT JIMHEHHOrO0 TEeMIIEpaTypHOIo
pacliMpeRus I8 OETOHHOHM  CTSKKH,
a,=01-10""; 1/rpan; At-  pasnocts

Oy
TeMIneparyp; Ey =
3

MOJyJb YIPYTOCTH;

E,=—t

IIa;
&3

MOAYJdb 3yacthyHocTH, [la;

Karmrakc 0,3-0,37

XJIOpHOE 0JIOBO 0,3-0,35

[ToaroroBka W wWcHbITaHHE OOPA3IOB U

(parMeHTOB  TOKPBITHS ~ IPOBOAMUIUCH B

coorBerctBuu ¢ ['OCT 2678-97. Marepuainsl

pPYJIOHHBIE KpOBEJIbHbIE u
TUAPOU3OJISIIUOHHBIE.

TemnepatypHbie HaNPSHKEHUS B
HOKPBITUSIX  ONpENessIuch 1o  dopmyiie,

IIPUMEHSAEMOM ISl BA3KO-YIIPYTUX TEJL:

y'E3

E, +E,(L-e’)

<o,

(1)

o

%= dg/
dt

Zy

0=—
E,

- BpeMs pellakcalyy, C;
HAUOONbIIAs CTPYKTYpHAs BS3KOCTh,
3HaueHUs  CTPYKTYPHO-PEOTIOTMYECKHUX

KOHCTaHT YCTAaHaBJIMBAJIUCh B pE3yJbTaTe
UCIBITaHUN 00pa310B MOKPBITUN U TOCTPOEHUS
PEOJOTHYECKUX KPUBBIX (Ta0I. .2).

PacueTsl  3HaueHWil  TeMIepaTypHBIX
HaTPsDKCHUH, BO3HUKAIOIINX B TIOKPBITUSIX MIPH
pasHBIX TeMIepaTypax TMPUBEACHBI B TaOIHUIIE

3.

Taomn .2

CTpyKTYpHO-PEOTOTUUECKHE KOHCTAHTHI
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[TokperTe 1 (6uty™m) [TokperTHe 2 (TOTUMEPOUTYM)
t°,C E,,la | E; TIa 0,c o, E,,a | E;, Ta g,c a,, 1/rpan
l/rpan

+20°C | 2,5-10° | 2,18-10° | 4,6-10° | 4,3-10% | 5,76-10° | 5,02-10° | 1,4-10° | 2,95-10*
+10°C | 6,3-10° | 5,45-10° | 11,1-10? - 7,9-10° | 6,84-10° | 3,39-10° -

0°C | 1,55-107 | 1,15-10" | 27,2-10? - 1,41-10" | 1,05-107 | 8,3-10? -
-10°C | 3,9-10" | 2,94-10" | 1,51-103 - 2,59-107 | 1,95-10" | 1,55-10° -
-20°C | 9,9-10" | 2,07-10" | 5,7-10* - 3,08-10% | 6,45-10" | 1,74-10° -
I'posa | 6,3-10° | 6,3-10° | 11,1-10? - 7,9-10° | 6,84-10° | 3,39-10° -

Tabn .3
TemriepaTypHbie MaNpPsHKEHUS B IIOKPBITHSIX
Hanpsoxenue O, O, B MHTEpBaJIe Temneparyp, [la
Tum nokpeITHAS +20°C +10°C 0°C -10°C -20°C I'poza
burym (BH 70/30) 4,86 12,24 21,7 70,24 90,7 62,5
I1 0
O THMEPOHIY 5,57 7,62 12,5 2,14 43,36 38,17
CKpyHaM»»
B pe3ynbrae MpOBEpEHHBIX HAyYHBIX KPOBEJIBHBIX MaTepHajoB Pa3TUIHOTO
paboT ompezeneHa TeXHOJIOTHS PUTOTOBICHUS Ha3HAYCHMUS.
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NEFT BITUMU 9SASINDA M9 QS9DLI ORTUKLORIN ALINMASI
Abdullayeva 1.Q.,Cafarova D.H.

Miiasir ekologiyanin @ sas me gse di neftemali vo netkimya so nayesinda istehsal olunan
ma hsullarin ekoloji pooblemlar yaratmamasi ve iqtisadi cehatden semarali olmasidir.bu
ma gsa dle neft yjl bitumunu polimer tullantilari il@ modifikasiya eda ra k ekoloj te miz kompozisiya

alinmigdir.Bu kompozisiya miixta lif 0rtikls rin alinmasinda olunmasi to klif olunmusdur.

Obtain coating for different purposes on the basis of petroleum bitumen
Abdullaeva 1.K.,Geferova D.N.

In the rezul'tae of proven scientific works defined the cooking technology of roofing materials
for different purposes.

The composition of bitumen mastic% by mass: bitumen BH-/30-86; turpentine (white spirit)-9;
LaTeX (rubber)-5.

Obtaining protective anticorrosion Coatings formulations representing inhibited oil convoys
intended for corrosion protection of metal surfaces, as internal surfaces and bottoms, all types of

vehicles and receive krovl'enyh materials.

Keywords : ecology, bitumen, modification, roofing mastic smala, oxidized bitumen, rubber

crumb, polyethylene, poliproplen .
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V]IK. 66.097.3(5)

PAIIMOHAJIBHASA YTUJIN3ALUA ABI'A3HOT'O XJIOPUCTOI'O BOAOPOJA
IMPOU3BOJACTBA I'NIMIOEPUHA, SGIINXJTOPI'TAPUHA

C.I''Amupos, C.C.UcmaiisioBa
Asepbatioxcanckuii I'ocyoapcmeennviii Ynusepcumem Hegpmu u I[lpomviuiniennocmu

[lony4yeHnue rimiepuHa U3 MPONUIICHA B
MPOMBIIIUICHHOM  MaciuiTtabe 1o  XJOPHOMY
METOJy COCTOMT M3 HECKOJBKUX OCHOBHBIX
TEXHOJOTHYECKUX MPOLIECCOB, KAXIBIA U3
KOTOPBIX  BKJIIOYAaE€T HECKOJBKO TEXHOJO-
ruyeckux craauid. MMerTcsa Takke U pan
BCIIOMOTATENIbHBIX CTaIUM, O0OECIeUNBAIOIINX
MOATr0-TOBKY CBIPbS u MAaTepHaJIOB,
nepepaboTKy WM 00e3BpeKUBAHUE OTXOJOB
MPOU3BOACTBA.

IIpou3BOACTBO TIiMIIEpUHA COCTOUT W3
CJIEMYIOIINX OCHOBHBIX peakiuit [1,2]:

-BricokoTemnepaTypHoe

XJIODUPOBAHWE MPONWICHA C IOJy4CHHUEM
XJIOPUCTOTO AJIINIIA;

-I'unoxsiopupoBanue XJIOPUCTOTO
aMia C TOJydeHHeM cMmecu o- Hu  f-
JUXJIOPTUAPUHOB IJIMILIEPHUHA;

-CuHTE3  SNUXJIOPTUApPUHA  JIETH]-
POXJIOPHUPOBAHUEM O~ U - TUXJIOPTUAPUHOB;

-CuHTE3  TINMUEpPUHA  THAPOJIU30M
SIUXJIOPTUAPUHA;

47

KiroueBble ciioBa: nponuieH, XJIOPUCThII

BOJOpOA, T - OKCHJ aJIFOMHMHUA

-ITonyuenue YETBIPEXXIIOPUCTOTO
yriiepoa W TEPXJOPITUIIEHA C HCHOJIb30-
BAHUEM XJIOPOPIaHUYECKUX OTXOJOB ITPOMU3-
BOJICTBA XJIOPHUCTOTO AJUTHJIA.

Takoli cmoco® TpUMEHSIICS 10
Hauyajla ABYXTBICSYHBIX roaoB. [lo mpuuwnze
YCKOPEHHOTO Pa3BUTHsI MPOU3BOJICTB OHOIIO-
TUYECKUX JIU3€Jled, B KOTOPHIX TJIMLEPUH
BBICTYIIAeT B Ka4eCTBE MOOOYHOTO MPOIYKTa, B
npefenax pblHKA XUMHAYECKOW MPOMBIIUICH-

HOCTM  CTaJl  HAaOMIOIATbCs — YpEe3MEpPHBIN
M30bITOK IIMIIEPUHA.

XiopHas METOJMKA [IOIy4YEHUS
BEIIECTBA COXPAHSAET CBOK  AKTYaJbHOCTB

UCKJIIOUUTENILHO B OO0JIACTH CHUHTE3UPOBAHMS
snuxyopruipusa [1].
OcymiecTBiieHne
METOJla  COJAEPXKHUT PNl
KOTOPBIM OTHOCSITCSL:
- Huszkuit  koad¢unueHT ucnoiab30BaH-
HOTO XJIOpa;

XJIOPTUAPUHHOTO
HEJOCTATKOB, K
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- B pesynbrare oOpa3yercss W3IHILHEE
KOJIMYECTBO CTOYHBIX 3arpsizHeHuit (ot 40 10
60 M3/1), paboThl MO YHAJNCHUIO W OYHUCTKE
KOTOPBIX IOCTATOYHO TPYIHBI U JOPOTH.

IIpp B3aUMOACUCTBUM MpPONWIEHA C

xjopom npu temmneparype 490-525°C, 1,5-1,8
KFC/CM2 U MOJIbHOM COOTHOLICHHWU HNPOIHJICHA

u xsopa oT 3:1 g0 5:1 mpoOUCXOAUT peakius
OpsIMOTO  3aMENICHUs] BOJIOPOJAa METWJIbHOU

XJIOpPUCTBIN  aJUIMJI-CBIPELl C MacCOBOMU
noneil ocHoBHoro BemiectBa 50-80% myrem
pexTu(UKAMKA  JOBOAUTCS 1O XJIOPUCTOTO
ajuiia-pekTuduKaTa ¢ MaccoBOW JoJIeld He
MeHee 97,2%. ITpouecc MIOJIy4EHHUS
XJIOPUCTOTO AJTKJIA TIPOTEKAET M0 CXEME:

Kak crnenyer u3 npenctaBieHHON CXEMBbI
IocCJIe XJIOpUPOBAHUS MPOIHJICHA
UUPKYJIUPYIOIIMA TPOMWIEH B CMECH C
aOra3HbIM XJIOPHUCTBIM BOJIOPOJIOM TIOCTYIAET

rpynmel  XJOpPOM, B  pE3yJbTare  4Yero HCl
NPEUMYIIECTBEHHO 00pa3yercsi  XJIOPHCTHIN Ha ~CTajuio OIMBIBKM  CMecH  OT
SR (abcopobmmss  HClI ) wm mociae  ocymku
BO3BpallacTcsa Ha CTaIu XJIOPUPOBAHUS.
CH3-CH=CHy+ Cl, — CH,=CH-CH.ClI + HCI p pHp
MPOMUAJIEH
BOJIA
XJIOP XJIOPUPOBAHME ITPOIWIEHAc BBIIEJIEHUEM MPOIWJIEH ¢ HCI
XJIOPUCTONO AJUTAJIA-CBIPLA ABCOPBIIMS
HCI 4 l
NPONFFEH———
ROMITPEMITPOBAHUE >
KOHJIEHCALMS
JIXTI OCVIIKA
PEKTUOUKALINS >
v XJIOPUCTOT'O MXII
AJINIIA
>
XJIOPUCTbI AT

!

Opnako, IUIsl TIPeIOTBpAIIeHUs 00pa3o-
BaHMUSI KHUCIBIX CTOKOB U PAIMOHAIBHOTO
HCIIOJIb30BaHUS XJIOPUCTOTO BOJOpOAA
MpeiaraeTcsl  MCUEPHBIBAIONIEE  THUIPOXJIIO-
pUpPOBaHUE MPOMMICHA A0 U30IPONUIXJIOPUAA,
YTO TIO3BOJIUT Takke H30exaTh CTauIo
OCYUIKH peuupKynupyuero nponuieHa [3]. B
CBSI3U, BBINICU3JIOKEHHBIM, CMECh MPOIUJICHA
U XJIOPUCTOTO BOJOPOJA MOCIE XJopaTopa U

PEKOMEHIyEeTCsSl HalpaBUTh B THUAPOXJIOPATOp,
/i€, B IPUCYTCTBUM JJOCTYITHBIX KaTaJln3aTOpOB
MOJKHO IOJIYYUTh H3ONPONMIXJIOPUJ, a TOTOK
MPOIUJIEHA, OCBOOOXKIAEHHBIH OT XJIOPUCTOIO
BOZOpPOZA TIOCIE CMEIIEHHS CO CBEXKUM
MIPOIUJIEHOM OYyJeT HalpaBjeH B XJIOpaTop AJis
HOJIyYEHUS XJIOPUCTOTO aJlIna.

OcHOBHbBIE HamNpaBlIE€HUS HCIOJb30-
BaHUS MOJIyYEHHOT'O U30NPONWIXJIOPHUIA MOTYT

OXJIUKIICHUS €€  JKHJKAM  [PONUJICHOM OBITH MPEJCTABJICHBI CIASAYIOIIEH CXEMOM:
CH3-CH-CH3
Cl
+H,0

AJKUIUPYIOMINI areHT +

JUIS IOJTyY€HUS U30IIPO-

nuiI0eH301a CH2CI-CH=CH> CHs-CH-CHa

OH

48



EKOENERGETIKA 2/2017

M30nponuixiaopua, BBUIY BO3MOXHOCTU
TUAPOJM3a aToMa XJjopa IpH BTOPHUYHOM
YIJIEPOJHOM aToMe, MOKET OBITh IPEBPAILCH B

W30MPONWIOBBI  CIIUPT,  KOTOPBIH B
HACTOSAIIEE BpeMs TMOJIy4aloT 1O JBYM
TEXHOJIOTHSIM: CEPHOKHCIOTHOM M MpsSMOU
ruaparanuei [2].

enbro HCCIIEIOBAHU I SIBJISLTIOCH
BBISIBJICHHSI BO3MOXHOCTH THJIPOXJIOPHPOBA-
HUS TponuieHa, 1oadop 3PGHEeKTUBHOTO
KaTajau3aropa W YCJIOBUM  NOPOBEACHUSA
nporecca.

I'unpoxnopupoBaHue NpoONMIEHa UCCie-
JOBaJIach Ha MPOTOYHON YCTAaHOBKE

st IIPOBEJICHUS SKCIIEPUMEHTOB
MPUMEHSJICS MTPOTOYHBIA peakTop oobeMoMm 10
cM®, B KOTOPOM C IENbIO YMEHBIIECHHUS
IPaJUEHTOB 1O TEMIlepaType U CKOPOCTHU
PEaKLMOHHBIX [APOB, COOTHOLIEHHE AMAMETpa
peakTopa K JuaMeTpy 3€pHa KaTaiau3aropa

cocrasisuio 12--30 [4].

AHanM3 NMPOAYKTOB PEaKIHMH THUIAPOXJIO-
PUPOBAaHUU TMPOMUIIEHA, Ta30B pereHepaluu
KartaquM3aTopa MPOBOAWIA METOJAOM  Ta3o-
KUJKOCTHOM  Xpomarorpaduu Ha Xpoma-
torpagpe JIXM-8MJl ¢ gerekropoMm IO
TemionpoBogHocTu. Tok nperexkropa 110 A,
ra3-HOCUTEIb  BOJIOPOJ, CKOpPOCTH  rasa-
Hocutens 30 wmu/muH. Pacuer cocraBa
AHAJTM3UPYEMOU CMECH JKHUJIKUX TPOTYKTOB
MPOBOJIUITN METOJIOM  HOPMHUPOBKHU c
MPUMEHEHWEM  MacCOBBIX  KO3(PPUIIMEHTOB
YyBCTBUTEIBHOCTH [5,6].

OKCINEPUMEHTAJIbHAS YACTBH. B
CYIIECTBYIOIIMX TEXHOJOTMYECKUX JIMHUAX
BBICOKOTEMIIEPATYPHOTO XJIOPUPOBAHUS
NpoNnWJieHa €  Bepxa  KOHAEHCAI[MOHHO-
OTIIOPHOM  KOJIOHHBI ~ BBIXOAUT  CMECh,
cocrosmas u3 4 00beMHBIX YacTel MpomnujieHa
u 1 gactu xjopucroro Bogopona. Kpome toro,
K OJTOMW CcMecH Uil  IpeaoTBpalleHUs

BTOPUYHBIX TIPEBpAIICHUH U OOecCredeHus
YCIOBUI OJIHOU KOHJIEHCAIIUU BCEX
MPOAYKTOB 33 HCKIIOUEHHEM TMpONWiIeHa U
XJIOPUCTOTO BOAOpOJa JOOAaBISAIOT eme S
00BEMOB 3aX0JIOKEHHOTO TIPOMTUIICHA.

[Ipy TakoM COOTHOIIEHHWU MPOMUICH
XJIOPUCTHBIM Bozmopox (9:1), kak H3BECTHO,
KpOME OCHOBHOM pEaKIHH THIPOXJIOPUPO-
BaHMS TMPOMNWICHA, MOXET pa3BUBATHCI U
no0oyYHas peakiuy €ro MOJIMMEpPHU3aIUH, YTO
HEXeJNaTeIbHO KaK C TOYKU 3PEHHUS NOTepu
YacTH YTJI€BOJIOPOJAHOIO CBIPhS, TaK U ObICTPO
JIe3aKTUBALIMK KaTanu3atopa. st monaBieHus
noOOYHOI peakiuu MOoJIUMEpPU3aluu OOBIYHO
MPUMEHSETCS CMECh IMPOIMMICHA C XJIOPUCTHIM
BOJIOPOZIOM B MOJILHOM COOTHomeHuH 1:1 wunun
kKe C¢ HEOONbIIMM HU30BITKOM XJIOPUCTOTO
Bogopoaa - 1:(1,1-1,2), 4to B CyIIECTBYIOIICH
TEXHOJIOTHYECKOM CXEeM€ HEIOCTHXHUMO, H,
KpOME TOro, HEAOMyCTUMO, T.K. He Oyner
IoCcTUTHYTa ToctaBineHHas 1enb - 100 %
KOHBEPCHM XJIOPUCTOTO Bojopona. Jpyroi
NyTh MOAABJICHUS TMOJUMEPHU3ALUH - TOJI00p
KaTaJIUTUYECKON CHCTEMBbI, MaJlOAaKTUBHOW B
peaKIy MOJTUMEPU3ALINHU.

Hcxonss w3 CcKa3aHHOTO H  JIUTe-
paTypHOro o030pa, B Ka4eCTBE KaTaJIM3aTOPOB
TUAPOXJIOPUPOBAHMS TPONUIEHA, B MEPBYIO
ouepeb, ObUIM HCHBITAHBI XJIOPUJ ITUHKA W
JKeje3a, HAHECEHHbIE Ha pa3lIMyHble HOCUTENN
-aKTUBUPOBAHHBIA yTOJIb U OKCHUJIBI ATFOMUHUS
U KpemHus. Pe3ynbTarbl 3KCHEPUMEHTOB Ha
3THX KaTajau3aTopax npuseleHbl B Tabin.1. Kak
clenyeT W3 TMPUBEICHHBIX HJaHHBIX, JIy4dllne
pe3yiabTaThl MO  KOHBEPCUHM  XJIOPHCTOTO
BOJOPOJA TMOJYYEHbl Ha LUHKCOJEpKalIUX
KaTaJiu3aTopax Ha OCHOBE AaKTUBUPOBAHHOTO

yris, CHJIHMKares, D - U I - OKCHIOB
AJIFOMHHUA.

Taom. 1

3aBUCHUMOCTh KOHBEPCHH XJIOPUCTOI'O BOAOPOJAA OT COCTaBa XJIOPCOJACPKAIICTO HAHCCCHHOT' O
COJICBOI'0 KaTAJIN3aTOpa B PCaKIMU T'MAPOXJIOPUPOBAHNUU ITPOITUIICHA

Karanuzatop KonBepcust Xa0pucToro BoAopoJa,
%

ZnCly/yroms AP-3 98,5

ZnCl,/SiOx/lIICM 98,6

ZnClo/y-Al203 66,8
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ZnCly/ n-Al203 70,4
ZnCly/ 0-Al;03 84,6
FeCls/yromns AP-3 94,3
FeCls/ y-Al>,O3 93,1
FeCls/ SiOy/IIICM 88,9
ZnCly/ n-Al203 99,8
ZnCla/y-Al203 99,8

[Mpumeuanue: -moapHOe cootnomenne C3He:HCI=4:1, Bpemst KOHTaKTa 5 CEKyH/I,
temriepatypa 70°C, copeprkaHue XJIopuaa Ha MOBEPXHOCTH
KaTajau3aTopa cocTaBisieT 3 macc.% ;
-00pasmbl 9,10-kaTanu3aToOpsI MOCIE pereHepaIuu (pereHeparms
KaTaJIn3aTopa MpOBEeHa B TOKe Bo3ayxa mpu 480-490°U);
-o0Opazern katanuzaTopa Ne2 comepxut 10 macc.% akTUBHOM MacChl.

OpHako, KaKk CIenyeT U3 JIMTEPaTypHBIX
JMaHHBIX [7] LHMHKCOIEp)KAIUE KaTaau3aTopbl
00J1ajal0T  TOBBIIMIEHHOW  AKTHBHOCTBIO B
noOOYHON peakuuu mnonuMepusanuu. Takoi
KaTajau3aTop TpeOdyeT dacTol pereHepaiuu.
Pexxum ke pabOTHl YCTAaHOBKH ITOJIYYCHUS
XJIOPUCTOTO aiiuia TpeOyeT HempephIBHON
pabotsl karanmuzatopa He MeHee 20 CyTOK.
Kpome TOro, kak yke OTMEYaloCh BBHIIIIE,
[IUHKCOJICPIKAIINE KaTalu3aTopbl Ha OCHOBE
AKTUBUPOBAHHOTO Yot HEBO3MOXKHO
pereHepupoBaTh (BBDKUTATh B TOKE BO3AyXa
MPOIYKTHI YIJIOTHEHUS-TIONTUMEPU3AIINH) U3-3a

OKHCIICHUS caMoro YIIIA. OxkcunHbie
KaTaJIu3aTOphI CBOOOTHBI oT ITUX
HEJIOCTAaTKOB.

B Tabn. 2 mnpuBeneHsl pe3ynibTaThl
OKCIIEPUMEHTOB MO  THAPOXJIOPUPOBAHUIO
OPONWIEHa  HAa  pa3iW4HbIX  OKCHJHBIX

KaTaJln3aTopax, HE COJEpKaIlUX HAaHECEHHBIX
XJIOPUI0B METAUIOB. Takue Kartanu3aTtopsl MpH
B3aUMOJICHICTBHHA C XJIOPUCTBIM BOJIOPOJIOM
Ipu yMepeHHBIX Temreparypax no 200-250°C
TaKXKe 00pazyroT XJIOpCOAEpIKAIIHE
COCJMHEHUS, HO OHM IPOYHO CBS3aHBl CO
CTPYKTYpO#l OKCHIIa M HE O00pa3yroT JIETy4hX
XJIOPUIOB, 3arpsI3HSAIOMINX LEIEeBOI MPOAYKT U
TexXHoJoru4ueckoe obopynosanue [7]. Ilpu
pereHepallMi  OHM  HE  TEpAIOT  CBOEH
AKTUBHOCTH M HE TIOJBEPraloTCs JallbHEHIIEMY
XJIOPHPOBAHHIO XJIOPHCTHIM BojopojaoMm [8]. B
Tabn. 2 KpoMe€ TakKMX OKCHIOB, Kak

CHJIMKarcib, D - W Il - OKCUAbI aJlFOMUHUIA
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IMPUBCJACH €IS U HOCHUTCIIb, HpHFOTOBJIGHHI:IfI
U3 T[JIMHBI JJs IPOU3BOJACTBA Kepam3uTa,
IIOCKOJIBKY OHa B CBOEM COCTaBE COJECPHKHT
JKEJNe30CoAepKAIMUM  XJIOPUA-IIAMO3UT |
IIMPOKO HPUMEHSETCS B IMPOMBIIUICHHOCTH.
OpHako, Kak MOKa3alMu SKCIIEPUMEHTHI, TaKou
HOCUTeNb 00J]aJaeT HU3KOW AaKTUBHOCTHIO B
peakuuy ruapoXJI0pPUPOBaHUS IPOIIHIICHA.

W3 panHbIX Tabn. 2 cienyer, 4ro
Hanujy4yoiue PE3YIbTAThI I10 KOHBEPCUHN

XJIOPUCTOTO BOJOPOJIa JOCTUTAIOTCS Ha D -
U 1] - OKcHJax amoMuHus u neonute NaX. M3

D -1 - OKCHJA0B AJIFIOMHUHUA MPCAINIOYTCHUC

CJICOYCT OTAATh D -OKCHuny, TaK KakK 3Ta

¢dbopMa okcHlla aMOMUHUSA HAXOAMUT IIUPOKOE
IIPUMEHEHUE. 3aBUCUMOCTh KOHBEPCUU
XJIOPUCTOTO  BOJOpOJAa OT  TeMIepaTypsl

Imponecca 1 BpEMCHU KOHTAKTa Ha D -OKCHAC

QIIOMUHHMS W TIUHBL Ul IIPOU3BOJICTBA
Kepam3uTa 110Ka3ailo, 4TO JTy4duien
TeMIIepaTypoi TUAPOXJIOPUPOBAHUS
IpOIHrJICHA B IMPUCYTCTBUU D -OKCHae

amomunns spisterca 60-70°U. DKCIepHMEHTE
Ke IO M3YYEHUIO JIIUTEIBHOCTH COXPaHEHHs
KAaTQIATHYECKOM  aKTUBHOCTH B  PEAKIHH
THJIPOXJIOPUPOBAHHUS [TOKA3AJIU, YTO KOHBEPCHS
XJIOPHCTOTO BOAOpOJAa B TEeUEHHE Oojee 4deMm
160 uwacoB coxpansiercss Ha ypoBHe 99,7-99,8
%.

Tabn.2.
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3aBHCHMOCTD KOHBCPCHUH XJIOPUCTOT'O BOAOPOJAa OT HPUMCHACMOI'0O OKCUIHOT'O KaTaJInu3aTopa
PEAKIIMU THAPOXJTIOPHUPOBAHUHN IPONNUIICHA

Ni KaranuzaTtop Konsepcus XJIOPUCTOTO
Ne BOI0OpOJa, %

1 o-Al,O3 3,0

2 v-Al,O3 61,4

3 n-AlO3 63,9

4 I'muna st IPOHU3BOJICTBA 25,2

KepaM3HuTa

5 Ieonute NaX (mocie pereneparun) 99,4

6 v-Al>O3 (mociie pereHepalium) 99,8

7 n-Al>O3 (mocne pereHepariin) 99,8

[Mpumeuanue: -moapHOe cootHomenne C3He:HCI=4:1, Bpemst KOHTaKTa 5 CEKyH/I,
temriepatypa 70°C;
-00pa3ipl KaTanu3aTopa S5-7-KaTtajau3aTopsl [Oclie pereHepaluu.
BriBoabI

VY cTaHOBIEHO, YTO 110 COBOKYITHOCTU CBOMCTB M MOJYYEHHBIX TaHHBIX IPU THAPOXIOPUPOBAHUU
Haubosee LenecooOpa3HbIM JUIsl UCIIOJIB30BAHUS SABIISETCS ¥ -OKCUJ amoMuHuda. Haiinensl ycioBus
CEJIEKTUBHOIO THUIPOXJIOPUPOBaHUS mponuieHa. IIpu 3TOM creneHbp NpeBpalieHus XJIOPUCTOrO
BOI0poIa cocTaBuiio 99,8 %.

[Ipumenenue pa3pabaTbiBaeMOil  TEXHOJIOTMU  TPEACTAaBISACT HMHTEPEC UMEHHO s
YCOBEPLICHCTBOBAHMS JEHCTBYIOIIEH CXEMBI ITPOU3BOICTBA AJUTWIIXJIOPUA,

Takass TEXHOJOTHs MO3BOJIUT MOJydYaTh MOCIE THAPOXJIOPUPOBAHMS CYXOM NpPONWIEH, U
UCKITIOYUTh M3 JCUCTBYIOMIEH TEXHOJIOTHYECKON CXEMBI y3eJ aJICOPOIMOHHON OCYIIKU MPOMUICHA U
YMEHBUIUTH KOPPO3HIO allapaTyphl.
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QLISERIN, EPIXLORHIDRIN ISTEHSALLARININ ABQAZ HiDROGEN
XLORIDININ SOMOROLI iSTIFADOSI
S.Q.9mirov, S.S.Ismayilova

Propilenin hidroxlorlasdirilmasi {izre te dqiqatlar aparilmig ve mus yya n edilmisdir ki, alinan
naticelore ve bir sira xiisusiyya tle rine gore hidroxlorlasma zamani ¥ -aliminium oksidda n
istifade daha ma gsa do uygundur. Propilenin daha selektiv hidroxlorlasdirilmasi sa raiti mia yye n
edilmigdir. Bu zaman hydrogen xloridin gevrilma da ro ce si 99,8% ta skil etmisdir.
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Acar s0zla r: propilen, hidrogen xlorid, ¥ -aliminium oksid.

RATIONAL UTILIZATION OF ABGAS CHLORIDE HYDROGEN PRODUCTION OF
GLYCERIN, EPICHLORHYDRINE
S. G.Amirov, S.S.Ismayilova

Investigations by hydrochlorination of propylene and found that the combined properties and the
data obtained during hydrochlorination most appropriate for use is aluminum [I-oxide. The conditions
of selective hydrochlorination propylene. The degree of conversion of hydrogen chloride was 99.8%.

Key words: propylene, hydrogen chloride, ¥ -oxide alyuminiya

YIK,678 .55; 65 ;377.624 .2

HccaenoBanus npouecca mogy4eHusi NOKPbITHI Pa3Iu4HOr0 HA3HAYEHHSI HA OCHOBeE
HeQTSAIHOr0 OUTYMa MOAM(PUIHPOBAHHOIO MOJMMEPHBIMH 0TX0IAMH

HIsixanues K.C.
Aszepbaiiocanckoeo Ynusepcumema Heghmu u Ilpomvrunennocmu |

B pe3ynbrae mNpoBEpEeHHBIX HAy4YHBIX
paboT omnpeneneHa TEXHOIOTUs IPUTOTOBICHUS
KPOBEJIbHBIX MaTepUajoB Pa3IM4HOTO
Ha3HA4YCHMS.

CocraB O6uTymMHOM MacTUKU % 10 Macce:
ourym BH-TO/30 - 86; ckunupmap (yaift-
CIUPUT) - 9; naTekc (CUHTETUYECKUI KayuyyK) —
5.

[Tonyuyenue
AHTUKOPPO3UOHHBIM COCTaBaM,
IPEJCTaBISIIOIMM ~ cO00M  MHTMOMpOBaHHbBIE
HE(QTSHbIE COCTaBbl, MpPEIHA3HAYCHHbIE IS
3allUTBl  OT  KOPPO3UHU  METaJNIMYECKUX
MIOBEPXHOCTEH, Kak BHYTPEHHUX
MOBEpXHOCTEH, Tak M [JHUINA, BCEX BHUJOB
aBTOTPAHCIOPTa W TMOJYYEHUS KPOBIBEHBIX
MaTepuasoB.

Kitouessie cioBa : buTyM, KoMno3unus
, TOKPBITHS ,@HTUKOPPO3UOHHBII
COCTaB,0KUCIIEHHBIH OUTYM, HeTenoIuMepHast
apomaTuyecKkas CcMoOJIa, WHUTHOUTOP,

HOKpI)ITI/If/'I 3allIU THBIM

KaHu(OJib, aKTUBATOp, TaJbK , IOJIUMEpPHbBIC
NO0OOBKHU, OUTYMHBIE BSKYIIIUE BEIIECTBA.

B kadecTBe CBIpbS IS TIOJIYYCHHS
PE3NHOOUTYMHBIX KOMITO3UIIMH HCTIOIB30BAIU:
outym wMapku «Baki 85/25»; pesuHOBYyIO
KpPOIIKY pa3MepoM 1MM, TMONYy4eHHYIO P
pe3yJibTaTe nepepadoTKu W3HOIIEHHBIX
ABTOMOOMIIbHBIX IIVH; B KayecTBe
CHIMBAIOIIETO areHTa Ccepy WU aHTHUOKCHUIAHT
HEO030H [I.

Hamu ompeneneno, 4to onTuMaibHOE
KOJIMYECTBO J00aBKU B OUTYM cocTaBisier 4-
5%. B »TOM cnyyae MOHM)KEHUE TIIIyOUHBI
NPOHUKAHUS WTJIBI HE MPEBBIIIAET AN OUTyMa
mapku BHJI 60/90 - 19%, a nns 6utyma Mapku
BHJT 90/130 -28%0. PacTsuMoCTh Mpu 3TOM
MOHMXKaeTcs CoOoTBeTcTBEHHO oT 98 mo 170,1
MM 1 oT 100 no 260 mMm. OgHako, 3aHUKEHHBIE

3HAUEHUS PACTSHKUMOCTH MOXKHO CYHMTATh
BroHe mnpuemiieMbl OCHOBHBIE  CBOWCTBa
HUCXOJT W  DIKCTParupOBaHHBIX OUTYMOB
OoKa3aHo B Tadm — .1

Taomn.1

OcHOBHBIE CBOWCTBA UCXOJHOTO U IKCTPArupOBAaHHBIX OUTYMOB

OrnpesienieHne CBONCTB

| Mcxonmbiii |

butymsl ¢ ‘
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ouTym OKCILTYaTaIMOHHBIM
HIEPUOJIOM, JIET
10 20 40
I'my6una nponukHoBeHus urisl npu 25 C, mm/10 65 50 37 25
Temneparypa pazmsardenus o «Kullly, °C 80 84 91 95
PacTsxkumocTs, cM 65 51 46 25
Temneparypa xpynkoctu 1mo ®paacy, °C -10 -5 -2 0
[ToaroroBka u WCHbITaHHE O0OPa3OB H TemmneparypHbie HaNPsHKCHUS B
(parMEeHTOB  TOKPBITHS  MPOBOJIWINCH B HNOKPBITUSX  ONPENeILINCh 1o (dopmyIie,
cootBercTBUU ¢ ['OCT 2678-97. Matepuaisl MPUMEHSIEMOM AJIs BA3KO-YIPYTUX Tell:
PYJIOHHBIE KpPOBEIIbHBIC "
THJIPOU3O0JIIUOHHBIE.
Ey -E,
o, =(a, —a,) At v <oy (1)
E, +E,(L-€)
rie &, - xodpdunmeHnt nuHEHHOTO 0= Z,
. anmactuyHoctH, Ila; == - Bpewms
TEMIIEPATYPHOTO PACIIMPEHUS JUIsl TOKPBITHH, E,
an.ééé. = 2’19 ) 10_4; 1/FpaII, O nomoum = 4’3.10_4’ Z (o)
1/rpan; Qo -k0dPPunmeHt JIUHEHHOTO pelaKca, - ¢, 0" de at HanboL Az

TEMIIEPATYpPHOTO PACHIMPEHHS sl OCTOHHOM

a, =01-10; At -

CTPYKTYpPHas BA3KOCTbD, n

CTAKKH, l/rpan; 3HaueHuss  CTPYKTYPHO-PEOJOTHYECKHX
o, KOHCTaHT YCTAaHaBIMBAJIUCh B pe3yibTare
pa3HOCTh TeMIepaTyp; Ey I (0)1'4) 13 UCTIBITAHUN 00Pa3LOB MOKPBITHIA U TIOCTPOCHHUS
3 PEOJIOTHYECKUX KPUBBIX (Ta0I. .2).
Oy
YIIPYTOCTH; Ia; E; = g_ MOJTyJIb
3
Tabn.2
CTpyKTypHO-PEOJIOTHIECKNE KOHCTAHTHI
[TokpsiTue 1 (6butym) [TokpsiTHE 2 (HOTUMEPOUTYM)
tO,C Ey,Ha E; Ia 0,c a,, Ey,Ha E; Ia 0,c Qy, l/rpan
1/rpan
+20°C | 2,5-10° | 2,18-10° | 4,6-10° | 4,3-10% | 5,76-10° | 5,02-10° | 1,4-10° | 2,95-10*
+10°C | 6,3-10° | 5,45-10° | 11,1-10? - 7,9-10° | 6,84-10° | 3,39-10° -
0°C 1,55-107 | 1,15-107 | 27,2-10? - 1,41-10" | 1,05-10" | 8,3-10° -
-10°C | 3,9-10" | 2,94-10" | 1,51-10° - 2,59-107 | 1,95-107 | 1,55-10° -
-20°C | 9,9-10" | 2,07-10" | 5,7-10* - 3,08-10° | 6,45-10" | 1,74-10° -
I'posa | 6,3-10° |6,3-10° | 11,1-10° - 7,9-10° | 6,84-10° | 3,39-10° -
PacueTsl  3HaueHHWid  TeMIepaTypHBIX pasHBIX TeMIepaTypax MPUBEACHBI B TaOIHUIIE

HaprI)KeHHfI, BO3HHUKAIOIIUX B IMMOKPBITUAX IIPU

3.

Tao6mn.3

TemmepaTypHble ManpsDKEHUS B TOKPBITHSIX
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Hanpspokenue O, O, B MHTEpBaJle Temneparyp, [la
Tun nokpeITHAs +20°C +10°C 0°C -10°C -20°C I'po3a
butym (BH 70/30) 4,86 12,24 27,7 70,24 90,7 62,5
HommepOutyn 5,57 7,62 125 | 214 | 4336 | 3817
«KpYHaM)»

B pesynbrae TpOBEpEeHHBIX HAYYHBIX KPOBEJIbHBIX MaTepHaoB Pa3IMIHOTO
paboT omnpezaeneHa TEXHOJIOTHs IPUTOTOBICHUS Ha3HAYEHUSI.
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Polimer tullantilar ile modifikasiya olunmus neft bitumlar:
9 sasinda miixta lif ta yinath ortiikld rin alinmasi
Sixa liyev K.S.

Neft bitumlarmin fiziki-mexaniki xasse la rini yaxsilasdirmaq ma gsa diyle onu polimer
tullantilar1 il@ modifikasiya olunmusdur.

Natice do alinan kompozisiya @ sasinda miixte lif ta yinatli ortiikle rin alinma texnologiyasi
1sl@ nib hazirlanmisdir.

Research process of obtaining coatings for various purposes
on the basis of petroleum bitume
Shikhaliyev K.S.

In the rezul'tae of proven scientific works defined the cooking technology of roofing materials
for different purposes.

The composition of bitumen mastic% by mass: bitumen BH-/30-86; turpentine (white spirit)-9;
LaTeX (rubber)-5.

Obtaining protective anticorrosion Coatings formulations representing inhibited oil convoys
intended for corrosion protection of metal surfaces, as internal surfaces and bottoms, all types of
vehicles and receive krovl'enyh materials.
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binders lipids.

YK 622.01

Cdepuveckn-paananHasi cTaiMOHApHAsA PUJIbTPALUS HECXKUMAEMOH BA3KO-IIJIACTHYHOM
HedTH C MepeMeHHbIM HAYAJIbHBIM I'PAUEHTOM J1aBJICHUS

C.A.Mycradaes, 3.9.9iiBazoBa, U.C.I'yceiinzaae
Asepbatioscanckuii I ocyoapcmeennoiii Ynusepcumem Hegpmu u [lpomeiunennocmu

W3 teopun unbTpanmy M3BECTHO, YTO
CYIIECTBYIOT TPH BHJAA IPOCTEUIINX IOTOKOB
GUIBTpallUN JKUIKOCTEH M ra3oB B MOPUCTOH
cpene:
panuanbHeli U cdepudecku-paguanbHbiii. o
HACTOSIIETO BpEMEHU pELICHBI

HJIOCKO'HapaJIHCHLHLIP’I, ITIJIOCKO-

TUAPOJIMHAMUYECKHE CTallMOHApHbIE 3aJlaud
(buIbTpai HIOTOHOBCKUX, HECHBIOTOHOBCKHUX
u BSI3KO-TIJTACTUIHBIX KUJKOCTEN B
OJIHOPOJHOM W  HEOJAHOPOIHOW IOPUCTHIX
cpelax M BBIBOJWINCH (OPMYIbI OCHOBHBIX
napamMeTpoB  JKCIUTyaTallud  CKBaXUH U
wiactoB. OaHako, B 3amavyax o (uiapTpanuu
BS3KO-TUIACTHYHBIX JKUIKOCTEH (B TOM YHCIE U
He(TH)
HavdaybHBIA TpamueHt naeinenus (HI'JI) mo

CUUTAIOCh, YTO IPOSIBISAIOIINNCA
CBOEMY 3HAQUYEHHMIO OCTAETCS IMOCTOSHHBIM BO
BCEM MYTH JIBMXKECHUS IO PAIAYCy APECHAKHOU
30HbI Iacta. DakTUYECKH, B ITOM IIYyTH C
YMEHBIIEHUEM  paJnuyCa-BEKTOpa  JIaBJICHUE
HE(TH YMEHBIIAETCs, BBIAEISAETCS PACTBOPEH-

HbIi B He(TH ra3, pacIIUpAIOTCS IY3bIPbKU
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CBOOOJHOIO ra3a M IMOHWXKAETCs TeMIepaTypa

He(TH, B CJIEICTBUM YEro IOBBIIIAETCS
3Hauenue HI'JI.

W3 nurepaTypbl M3BECTHO OTpPaHHUYEH-
HOoe uuciao [l] 3amay, pemeHue KOTOPBIX
BBINIOJIHEHO C YYE€TOM MpPOSBIICHUS IEPEMEH-
noro HI'/I,

THAPOAMHAMUYECKAs 3a7ada O CchepuyecKu-

a aHaJIorh4Hadg CTalluOHapHasa

paavanbHOM QUIBTpalMM 10 CHX MOp MOKa He
paccmatpuBasiack. [loatomy B Hacrosiiei
CTaTbe MPEACTABIAETCS UMEHHO 3Ta 3a/a4a.
PaccmarpuBaercs ciyyait, korga HI'JI B
npeHaxHOH 30He mmacta G M3MeHseTcs B
3aBUCUMOCTH  OT  KoopauHarel I 1o

CJIEYIOIIEMY JINHEHHOMY 3aKOHY:

G,-G
G=G +=>2—2[R,-1), (1
R RN @
e Gu G,- ssavenms HIJ] B

MoJIychepudecKoil MOBEPXHOCTH MHUTAHUS U B
MoJIychepuyecKOM BOTHYTOM 3200€ CKBaKHHBI,
COOTBETCTBEHHO;
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Rk — paauyc MOBEPXHOCTH MUTAHMUS; ] — CIPYKTypHas BS3KOCTb HE(TH B
IUTACTOBBIX YCIOBHSIX;

Ic — paamyc ycThs CKBaKHHBI; q

l— Tekymuid paguyc MOBEPXHOCTH —p — rPaJIMEHT JABJICHHUS.
¢mpTpanum [1]. dr

QunbTpanst  HeYTH  MOAYUHSETCS ITnomane Tekymei nomychepuaeckoi
00o0mmennomy 3akony apcu [2]: MOBEPXHOCTH QHIbTparmy Oyzer [3]:

k dp e F=2a".
dr (2) Jebur HedTHm  CKBaXHWHBI,  €/Ba

BCKPBIBILIEH KPOBJIIO IMPOJYKTUBHOIO IUIACTA, B

rac k — MIPOHULACMOCTDL IIaCTa IO BA3KO- .
paccMaTpuBacMOM CJIydac 3allMIICTCA TaK:

IUIACTUYHOU He(TH;

2 —_—
v g2k o G =Gip )| Q)
n |dr R, — T,
Otcrona nonyvaem cienyroiiee qudhepeHIanTbHOe YypaBHEHUE:
Qn dr G,-G
dp = +G,dr + =——= —r)dr. 4
P= 27zk r? R, —T. ( )d )
HHaT Cl"pI/IpySI 3TO ypaBHCHI/Ie B HI/I)KGYKa?»aHHLIX npeaciax:
Pk Rk
Q77 G -G,
dp=—=+ +G dr+ —=——2 | (R, —r)r,
I P 5 ﬂk I R, -1, !( «—T)
[IOJIy4aeM:
Qn(1 1 G, +G,
—-p.==r =—— |[+—2L2—2(R, — 1. ).
L e A e WY

OTcro1a HaXOIUM, YTO:

Q= ¢ (5)
1 1 11
e Rk e I:ek
272k(pk - pc) 27Zchp.(Rk N I’C)
WIn Q= -
11 11
! e Rk § e Rk
rae P,— AmHammMyeckoe 3a00HHOE JaBlIeHHE Jns HaXoX/leHUs  3aKOHa pactpenene-

CKBa>XWHBI, HUAg JaBJICHHA B CKBAXHWHEC HWHTCIPHPYEM

aBHenue (4) B cie MHUX IIpeaenax:
P, — maacToBo¢ naBiICHHUE, yp ) ALyIo pen

G, +G,

5 = ch_— cpeanui HI'J.
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I p_E%Ej + G, Idr+

Otcrona onpenensieM, 4To:

p=py _S_;(%_ij_Gl(Rk —r)- AR (R )+

Ry k e

4 826 (le —rz). (6)
2R, -,

j Ry - rkir

IMoacrasnsas Q wu3 Bepaxenus (5) B

(6), HaXOIUM CIICMYIOIINH 3aKOH
pacrpesie/icHUs AaBJICHUS B CKBOKUHE:

1 1 1 1
(pk—pc i (Gl+Gz)(Rk_rc T
B r Rk r Rk G
SR W U 1 1 B
-_ J1_ 1
e Rk r Rk
G, -G,

G,-G
— R (R, - r>+ZF§k——é)(RE r2), @)

c

I'paguent nasnenus Oyner:

dp__ P -P (GG )R 1) G,-G

dr - R, -
ﬁ(l_lJ zﬁ(l_lJ e
. Ry . Ry

YuureiBas (8) B popmyne (2) kak
k d G, -G
L]; G R,
k 'c
oTpesieNisieM CIEAYIOIIYI0 (hOPMYITy ATl CKOPOCTH (PUIIbTPAIIUU:

k Py — P k (G, +Gz)(Rk - rc)

v=—- - : 9)
ﬂrfll] n m{ll]
re Rk re Rk

C nmpyroii CTOpOHBI, MOKEM HAIKMCATh, YTO:

Kk Py — B¢ K ch.(Rk B rc)

ﬂrfl_l] ﬂr{l_lj'
e Rk e Rk

Toma, C Y4CTOM CBS3U MCIKAY CpCHHCﬁ MJIaCTUYHOMI He(bTI/I B IIOPOBBIX KaHAJIAX IIaCTa
HCTUHHOM CKOPOCTBhIO JABMKCHUA BA3KO- " CKOPOCTBIO q)HJILTpaLII/II/I, noJryqyacm:

(R -r)+G,. ®
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dr k Py — B¢ k (Gl +G, )(Rk — rc)

a N m . m
ﬂr{l_lJ n ﬂfl_ll
rc Rk rc Rk

Zm{l—lj
_ Yo Rk 2
WIIH dt = redr. (10)
2k(pk - pc)— k(G, + Gz)(Rk B rc)
HNHurerpupys [IOJIy4YE€HHOE
mupdepennmansHoe  ypaBHenue  (10) B
HIDKEYKa3aHHbIX Tpeesax:
1 1
t 2m n——4 r
e Rk 2
J. dt = .Ir dr
0 2k(pk - pc)_ k(Gl+GZ)(Rk _rc) 0
;{aXOIII/IM, 9T0:
2mmn 1 1)
e Rk
(11)

t= .
6k(p, — P, )-3k(G, +G, R, - .)
[o dpopmyne (11) Boruncnsiercs Bpems Ucxons uz dopmynst (11), mpu I = Rk

IPOJBIKEHMS  YACTHIBI  BS3KO-TUIACTHYHOM
nt=T umeem:
HedTH OT TeKyIero paauyca I 10 ckBaKuMHBIL.

2m 77[1 ~ 1JRk3
e Rk

T= .
6k(pk - pc)_ 3k(G1 +G, )(Rk - rc) (12)
[To dopmyne (12) ompenensieTcst Bpemst nonycepudeckoil MOBEPXHOCTH MHUTAHUSA 1O
IMPOABUKCHUA YaCTUIIbI He(i)TI/I oT CKBa>XHUHBI.
Jlureparypa

1. CkopuoB X.B. O miockoit cTanMoHapHOM QUIbTpalMU BS3KO-TUIACTUYHOM SKUJIKOCTH C
NepEeMEHHBIM Ha4yaJbHbIM rpagueHToM / CO. «'napoanHamMuKa U ONTUMHU3AIMS pa3padOTKU HEPTAHBIX
mectopoxaeHuit» (C.127-133). Kazans, 1977. - 216 c.

2. BpeMeHHOe METOJUYECKOEe PYKOBOJCTBO IO YYeTy HEHbIOTOHOBCKHMX CBOMICTB HedTel mnpu
POEKTHUPOBAHUY M aHAIIM3€E Pa3paboTKH He(TAHBIX MecTopoxkaeHuit. Mocksa, 1975. -170 c.

3. Mustafayev S.D. Quyularin stanqgli do rinliknasos usulu ile istismari. Baki-ELM, 2010. - 677 s.

BriBoabl

58



EKOENERGETIKA 2/2017

1. Pemena rugpoavHamMHuecKas CTalMOHAapHAs 3aladya O CQepUuecKu-paguanbHoi (uibTpanun
HEC)KUMAEeMOM  BS3KO-TUIACTMYHOM He(TH B OJHOPOJHOW KpPYroBOH 3aJe€Xu C IPOsBICHUEM
MepEeMEHHOT0 HadaJlbHOTO rpaaueHTa nasnenus (HI'M);

2. PaccmarpuBasicss nuHeiHbIM 3akoH u3MeHenuss HI'JI B 3aBUCMMOCTH OT paauyca-BeKTOpa B
nosryc(heprudecKor ApeHa)KHON 30HE;

3. J1nst pemieHus 3a1a4u MPUMEHsIICS MOIM(UIIMPOBAHHBIN 0000IIEHHBIH 3aK0H QuibTpanun Japcu u
BBIBOAMINCH (OPMYJIBI OCHOBHBIX MapaMETPOB AKCIUTyaTallMM BEPTUKAIBHOH THIPOAMHAMHYECKU
COBEPLIECHHON CKBaKMHBI, pabOTaOIEl B IEHTPE KPYrOBOH 3aJI€XKH;

4. BoiBeneHnHble (hOpMYIBI TEKYIIEH CKOPOCTH (UIBTPALMU 3TOM He(TH, 1eOUTa CKBAKHUHBI, 3aKOHA
pacpelesieHus] JaBJ€HUs B 3aJeKU, TEKYLIero TIpaJueHTa MAaBJCHHs, BPEMEHHU IPOJIBUKCHMS
yacTulbl HepTH B 3aJ€KU HEOOXOAMMBI MpPH INPOEKTUPOBAHUM pa3pabOTKU 3aJeKH, INpU
OCYILECTBJICHUH Pa3IMYHBIX MPOLIECCOB Pa3padOTOK U IPU NPUMEHEHHUHU PA3JINYHBIX MEPONPUATHIH 110
yBeIU4YCHUIO Kodduimenta HedTeoTaauN;

5. C yBenmnuenuem 3nauenust HI'Jl, Tekymas ckopocts puibTpanuu HepTr U AeOUT HEPTH CKBAKIHBI
YMEHBIIAETCS, a BPeMs IPOIBIKCHHS YaCTHUIIBI BA3KO-TUIACTHYHON HE(PTH yBEIHMUMBACTCS;

6. Jlna yBenuueHus HepTeOTAauu 3aIeKU HE00X0AUMO yMeHbIINTh 3HaueHue HI'Jl myrem BHenpeHust
Pa3IMYHBIX MEPOIPHUATHI MO YMEHBUICHHUIO 3HAYCHHUH CTPYKTYPHO-MEXaHHYECKHUX CBOWCTB HE(PTH B
IUTACTOBBIX YCIOBUSX.

Sixilmayan 6zlU-plastik neftin de yise n baslangic ta zyiq qradiyentila
sferik-radial stasionar stizilma si
S.D.Mustafayev, Z.E.Eyvazova, C.S.Huseynzada

Ma gale da sixilmayan ozlii-plastik neftin bircins daire vi yataqda de yise n baglangic te zyiq
gradiyentinin (BTQ) te zahirt ile sferik-radial suzilma sina dair stasionar hidrodinamik ma sa le
ha 1l edilmisdir. BTQ-nin radius-vektordan xa tti do yisma si qanununa baxilmigdir, eyni zamanda
stizilma prosesi Umumils sdirilmig Darsi qanununa tabedir. Neftin layda siiziilma sira tinin,
quyunun debitinin, te zyiqin layin drenaj zonasinda sepalenmasi ganununun ve tezyiq
gradiyentinin ¢ixarilmis diisturlarii 6zlii-plastik neft yataqlarmm isle nma si layiha sini te rtib
edoa nda istifade etma k lazimdir. Bundan basqga yatagin neft verma & msalin1 artirmaq tiglin he yata
kecirilon tadbirlorde tethiq edilirlor. Burada, neft hissa ciyinin layda yerds yisma vaxtin
hesablamaq tigilin ¢ixarilan diisturlar da praktiki @ ha miyya te malikdirla r, ¢ilinki yatagin isle nma
mudda tinin ta yini Gglndurla r ki, bu da de niz neft yataqrari li¢iin ¢ox 8 ha miyya t ka sb edirlar.

Acar sozla r: 0zlu-plastik neft, stasionar stzilma, baslangic te zyiq gradiyenti, siziilma
slro ti, tozyiqgin se palanmasi ganunu, tezyiq gradiyenti, quyunun debiti, cari radius-vektor,
neftverms .

Spherically radian stationary filtration of an incompressible viscous-plastic oil with
varying initial pressure gradient
S.D.Mustafayev, Z.E.Eyvazova, Ch.S.Guseynzade

This paper deals with the hydrodynamic steady problem of a spherical-radial filtration of
incompressible viscous-plastic oil circular reservoir with a uniform manifestation of a variable initial
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pressure gradient (IPG). Considered a linear law of variation of IPG from the radius-vector in the
presence of the generalized law of filtration Darcy.

Derived formulae of the velocity of oil flow in the reservoir, the well flow rate, the law of
distribution of pressure in the drainage area of the reservoir, pressure gradient, etc. necessary for the
design of development of deposits of viscous-plastic oils and the application of various measures to
increase the recovery rate deposits. Here, the derived formula for counting the time of movement of
particles of oil necessary to determine the duration of development of deposits. The reduction of this
period of development is of great importance in the development of offshore oil fields, since the terms
of service of marine hydraulic structures is 25-30 years, and the period of full development of oil fields

—100-150 years.

Key words: viscous-plastic oil, stationary filtration, the initial pressure gradient, the filtration
rate, the distribution law of pressure, pressure gradient, flow rates, current radius-vector, oil recovery.

UOT: 377.624.2

BUTADIEN-NITRIL V3 ETILEN-PROPILEN-UCLU SOPOLIMERLORIN
BiRGO QARISIGI 9 SASINDA KOMPOZISIYALAR

Mévlaeyev I.H.
Aze rbaycan Dovle t Neft vo Se naye Universiteti

Butadien-nitril  v&  onun 8 sasinda
kompozisiya materiallar1 s8 nayesinin muxta lif
saha lorinde - asasan neft, neft-kimya,
masingqayirma sd nayesinde  genis tathiq
edilir. Butadien-nitril kaucukunun xassa lo ri
polimerde birle smis akrilnitrilin miqdan il

xarakteriza  olunur.  Akrilnitrilin  miqdari
artdiqca onun zancirlori arasinda
makromolekullarin  qarsiligh o lagesi ve

sixligrt artdigindan onun o sasinda alinan
ma mulatin siisd le sma  temperaturu, yaga-
benzine davamligi, metala, latuna ve sinka
alage moOhke mliyi artir. Butadien-nitril
kaugukunun gostarilan bu xasselari ile
borabear onun bir sira  gatismayan
co hoatlarida vardir: ma se la n, temperatura,
ozona dozimliyli  asagidir, ¢oxda fali
deformasiyada istilik @ male golmasi artir,
elastiklik, saxtaya davamligi xeyli azalir. Bu
problemi aradan qaldirmaq tigiin miixta lif elmi
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Acar sozla r: butadien-nitril, etilen-propilen,
kompozisiya, fiziki-mexaniki xassa,
vulkanizasiya, qarisiq, deformasiya, sisma ,
elastiklik, nisbi galiq deformasiya

yanasmalar edilir. Butadien-nitril kaugukunun
gosta rile n texnoloji xasse la rini
yaxsilagdirmaq ti¢iin onun etilen-propilen-icli

sopolimeri ile  birge yerlo sdirilma sile
(uygunlagdirilmas:t il@) lazimdir ki, onun
ozona, istilikden qocalmaya davamligi,
elastikliyi artsin.

Bu ma gse dle butadien-nitril
kaucukunun  (SKN-40) etilen-propilen-tcli
sopolimerinin (SKEPT-60) mixte lif
nisbatlari ile modofokasiyast o sasinda

kompozisiyalar hazirlanmast ma gsa do uygun
saytlmigdir. SKN-40 / SKEPT-60 @ sasinda
kompozisiyalar laboratoriya ve rda na sinda
40-60°C temperaturda, 25 de qiga
midda tinde asagida gosta rilo n resept lzra
hazirlanmigdir (cadval 1). Hazirlanmis
kompozisiya qarisigini hidravlik vulkanizasiya
presinde 153+2°C temperaturda 20 do gige
muidda tinde vulkanizasiya edirik. Alinmis
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vulkanizati reqlament® uygun olaraq 6-8 saat
otaq temperaturunda saxladigdan  sonra
vulkanizatin  fiziki-mexaniki  xasse le rini
Oyre nirik. Vulkanizatin  fiziki-mexaniki
xasso lari co dva | 2-do verilmigdir.

Vulkanizatin fiziki-mexaniki
xassa la rinin ta hlili gosta rir ki, SKN-SKEPT
qarisiginda @ n yaxsi na tice qarisiqda SKEPT-
in miqdarmin 10% kiitleya gadar olmasi
ma gse do uygundur.

SKN-40 / SKEPT-60 (90/10) nisba ti
9 sasinda kompozisiyanin texnoloji vo fiziki-

qgruplart  olan  birlesmalar  goturirik.
Funksional gruplu birle sma Kimi
xlorlagdirilmis \C) sulfoxlorlagdiriimis

polietilen gotururuk. Polietilen (XPE) va

sulfoxlorlagdiriimis polietileni (SXPE)
gotirme kle maqgsed odur ki, onlar
funksionalligina gére  SKN-a  kimye vi

qurulusuna gora ise SKERT-a yaxindir va
onlar fazalararasi @ lage la ndirici kimi daha
fa al istirak etma si guman edilir.

Biz owvvelce SKEPT-i mixtas lif
migdarda XPE ve SXPE-le modifikasiya

mexanili xassa lo rini yaxsilasdirmaq edirik daha sonra SKN-la garigdiraraq onlarin
ma gso dile SKN-40 ve SKEPT-60 o9sasinda kompozisiya qarisigit  hazirlanir
kauguklarmin birgs yerlo sdirilma si  Ugln (cadval 3).
fazalararas1 @ laga le ndirici kimi funksional
Cod.l.
SKN-40/SKEPT-60 o sasinda kompozisiyanin ta rkibi
Qaris1gin sifra si 1 2 3 4 5
Komponentls rin adi
SKN-40 100 95 90 85 80
SKEPT-60 - 5.0 10 15 20
Kikird 3.0 3.0 3.0 3.0 3.0
Kaptaks 0.5 0.5 0.5 0.5 0.5
Altaks 0.5 0.5 0.5 0.5 0.5
Sink oksidi (ZnO) 4.0 4.0 4.0 4.0 4.0
Neozon-D 2.0 2.0 2.0 2.0 2.0
Stearin tursusu 1.0 1.0 1.0 1.0 1.0
Kanifol 2.0 2.0 2.0 2.0 2.0
Mazut 4.0 4.0 4.0 4.0 4.0
Texniki karbon
P-803 20 20 20 20 20
P-234 50 50 50 50 50
Coad.2
SKN-40/SKEPT-60 o sasinda kompozisiyalarin fiziki-mexaniki xassa lo ri
Qaris1g1n sifra si 1 2 3 4 5
Gosta ricilar
Qirillmada moéhka mlik ha ddi, MPa | 17.6 17.0 17.8 16.8 15.7
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Nisbi uzanma, % 328 320 330 320 290
Nisbi qaliq deformasiya, % 13 13 12.8 12.4 12
Cirilmaya miigavima t, KN/m 65.2 63.5 65.4 63.6 61.7
Sartilub yeyilmeaya migavimat, | 59.8 60 58.1 59.3 58.7
sm®/kVt-saat
Metalla @ lage mohka mliyi, MPa
Polad-3 55 5.2 5.0 4.9 4.3
Latun 6.7 6.5 6.0 54 4.9
Kdvre klik temperaturu, K 233 230 228 227 225
TM-2 (izra ba rklik, s.v 83 83 84 83 84.5
Arxaya sigrama iizre elastiklik, % 9.6 10 11 11.2 12.5
24 saat midda tinde 296K temperaturda
sisma do re ca si, %
izooktan:toluol - (70:30) 1 1 1
benzin-benzol — (3:1) 2.7 2.9 3.4 3.8 4.1
17.4 17.6 18.3 19.1 20.3
48 saat mudda tinds 379K temperaturda
istilikda n qocalma o msallar1
fo Uzra 0.83 0.84 0.86 | 0.87 0.88
gpUzra 0.63 0.64 0.65 | 0.66 0.65
27 saat midds tinde 298K temperaturda - g g
ozona davamliliq (deformasiya 20%, | = kS = g = g
ozonun gatilig1 0.015%) £l g g = B %
o o) o
Cad.3
SKN-40/SKEPT-60/XPE,XSPE kompozisiyasinin ta rkibi
Qaris1gin sifra si 1 2 3 4 5 6 7
Komponentls rina
SKN-40 90 | 85 | 825 80 85 | 825 | 80
SKEPT-60 10 | 10 10 10 10 10 10
XPE - 50 | 75 10 - - -
XSPE - - - - 5.0 7.5 10
Kikurd 30| 30| 30 30 | 30 | 30 3.0
Kaptaks 05| 05| 05 05 | 05| 05 0.5
Altaks 05| 05| 05 05 | 05| 05 0.5
Sink oksidi (ZnO) 40 | 40 | 40 40 | 40 | 40 4.0
Neozon-D 20 | 20 | 20 20 | 20 | 20 2.0
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Stearin tursusu 10 | 1.0 1.0 1.0 1.0 1.0 1.0
Kanifol 20 | 20 | 20 20 | 20 | 20 2.0
Mazut 40 | 40 | 4.0 40 | 40 | 4.0 4.0
Texniki karbon
P-803 20 | 20 20 20 20 20 20
P-234 50 | 50 50 50 50 50 50
Kompozisiya  qarisigi laboratoriya 153+2°C temperaturda 20 de giga
va rda na sinde 40-60°C temperaturda 25 da q muidda tinde vulkanizasiya edirilir. Daha sonra
mudde tinds hazirlanir. Hazirlanmis kompozi- vulkanizatin fiziki-mexaniki xasse la ri ta dqiq
siya Hidravlik vulkanizasiya presinda edilir (ca d.4).
Coad.A4.
SKN-40/SKEPT-60 / XPE, XSPE o sasinda kompozisiyalarin fiziki-mexaniki xasse lo ri
Qaris18in 1 2 3 4 5 6 7
sifro si
Gosta ricilar I

Qirillmada méhka mlik ha ddi, MPa 17.8 18.5 194 18.2 18.7 [19.9|18.0

Nisbi uzanma, % 330 340 350 320 350 |345|315
Nisbi qaliq deformasiya, % 12.8 13 12.2 12 12.8 [12.3]| 12
Cirilmaya miigavima t, KN/m 654 | 672 | 684 | 658 | 68.3 |69.4|66.2

Sartilub yeyilmaysa migavimat, | 58.1 | 57.8 | 57.1 | 56.9 | 57.5 |57.0|56.8
sm3/kVt-saat

Metalla @ lage mdhke mliyi,

MPa

Polad-3 5.0 5.9 6.5 6.9 5.7 6.8 7.1

Latun 6.0 7.1 7.9 8.2 7.0 7.6 | 8.0
Kovra klik temperaturu, K 228 227 224 223 226 | 223 | 222
TM-2 lizra ba rklik, s.v 84 83 84 84.5 85 [835]| 84
Arxaya sigrama iizro elastiklik, % 11 11.5 12.0 12.5 14.0 |12.0|12.0

24 saat mudda tinde 296K

temperaturda sismd da ra co si,%
izooktan:toluol - (70:30) 13.4 12.6 11.2 10.9 12.3 [11.0|10.8
benzin-benzol — (3:1) 18.3 17.2 16.1 15.8 17.3 |16.4]15.9

48 saat mudda tinde 379K tempera-
turda istilikde n gocalma @ msallari
fp Uzro 0.86 | 086 | 088 | 0.87 | 0.85 |0.87|0.86
gplzro 065 | 062 | 064 | 063 | 0.63 |0.62|0.64
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27 saat mudda tinde 298K tempera-

turda ozona davamliliq (deformasiya
20%, ozonun qatilig1 0.015%)

dagilmir

dagilmir
dagilmir
dagilmir
dagilmir
dagilmir
dagilmir

Alinmis natica le rinin te hlilinde n
gorundiyud kimi  SKN-40/SKEPT-60- 90/10
qaris1g1 @ sasinda kompozisiyaya 5-7,5% kitla
funksional gruplu birle sma verdikde bir sira
fiziki-mexaniki xassa lo r yaxsilasir. Ma sla n,
qirilmada mohke mlik ha ddi 17.0 MPa qars1
19.9 MPa, cirillmaya miigavimat 63.5kN/m
qarst 69.4 kN/m, metalla © lage mdéhka mliyi
5.2MPa qars1 6.8MPa, elastiklik 10% qarst
12%, istilikde n qgocalma o msallart uygun
olaraq 0.83; 0.63 garst 0.87; 0.66; artmisdir.

SKN/SKEPT-90/10  @&sasinda  hazirlanan
kompozisiya gosterilen qatiligda ozonun
tosirinden c¢atlar yarandigi halda, ha min
sistema funksional gruplu birle sme verdikde
dagilmir. Biitiin bu natice ler onu dema ya
a sas verir ki, funksional gruplu birle sme lar
(XPE va SXPE) iki mixte lif tabiatli
polimerlar (SKN va SKEPT) arasinda o lage
yaradaraq fazalar arasi yeni struktur qurulus
yaradir.
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KOMITO3UIIUN HA OCHOBE CMECHU BYTAAUEH-HUTPUJIBHOT'O 1 TPOMHOI'O
STUJIEH-TIPOITUJIEHOBOI'O COITIOJIMMEPA
Mosaaes N.IT'.

bouin nonydens! komno3unuu Ha ocHoBe cMecelt CKH-40/CKOIIT-60 B3sATBHIX B pa3iMuHbIX
COOTHOILIEHUSAX U ONPEIEIIEHO ONTUMAIBHOE COOTHOIIEHHE KOMIIOHEHTOB.
Ha ocHOBe KOMMO3HIMH MTOTYYeHHOH 110 ontuManbHOMY cooTHomerunio (CKH-40/CK3IIT-60 —

90/10) u XIID,
KOMITIO3UIIMOHHEBIC MaTepI/IaJ'II)I.

a tawke CXIID copepxammx (GYHKIHOHAJIBHBIE TPYNINbl OBUIM TOJYYEHBI

I/IBYIICHLI @HSHKO-MCX&HH‘ICCKHG CBOMCTBa IMMOJIYYCHHBIX cMeceit.

COMPOSITIONS BASED ON THE COMBINED MIXTURE OF BUTADIENE-NITRILE
AND ETHYLENE PROPYLENE TRIPLE COPOLYMERS
Movlayev 1.G.

Compositions were prepared on the basis of mixtures at various ratios of SKN-40/SKEPT-60 and

the optimum ratio was selected. Compositions were prepared based on mixes with different amounts of
XPE and SXPE which has functional groups (SNN-40/ SKEPT-60-90/10) and physical-mechanical
properties have been learned.
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