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AN OBTAINING OF FOAMED COMPOSITES ON BASIS OF CERAMIC
WASTES AND RESEARCH THEIR VOLUME WEIGHT

Y.N.Gahramanli, R.Sh.Hajiyeva, M.B.Hasanova, B.A.Samedzadeh
Azerbaijan State Oil and Industrial University
y.gahramanli@asoiu.edu.az

Research results of changing of volume weight of foamed concrete composite on basis of alkali
silicate depending on concentration of alkali in solution and depending on its content in
concrete mixture are shown in this paper. Herewith, the possibility of control of volume weight
of specimens in wide range of its values (from 1656 kg/m® up to 510 kg/m®) is shown here. It is
established that the most reasonable concentration of alkali in activator solution makes up 2n.
This concentration promotes minimal values of volume weight. In the same time a containing of
20-22% of alkali activator of gas generation makes it easier a mixing process and obtaining of
the more homogeneous concrete mass.

Keywords: foamed concrete, volume weight, rate of foaming, ceramic wastes, alkali silicate.

INTRODUCTION

A variety of materials used in different spheres of industry and household
activities gave rise to an important problem. This is a problem of utilization of waste
products of industry and construction engineering. As it is known, a manufacturing of
any material leads to appearing the whole range of waste products which must be
rationally utilized according to corresponding environmental requirements. An
increasing of production also leads to formation of large quantity of waste products.
Every year large number of residential buildings and constructions of technical
destination are constructed in our country. It is known, that partitions of these
installations are usually built with using of clay bricks. This circumstance also promotes
an increasing of bricks manufacturing. Besides that, every year many old buildings or
useless constructions built from bricks are demolished in our country. Thus, increasing
of bricks manufacturing and other ceramic materials, and also demolishing of different
installations create a large quantity of ceramic wastes which must be reasonably and
efficiently utilized. Other not unimportant problem is problem of heat insulation of
buildings and other constructions. The given problem is the most topical at this moment
all over the world. With increasing of global warming building sector attempts to find
an alternative to conventional concrete because of its high weight and heat conductivity.
Researches are carried out in different directions. At present time the new trend is a
using of foamed concrete which is a light concrete with higher ratio of strength to
weight. Its density makes up 300-1800 kg/m?®. This circumstance decreases a static load
on construction, cost of manufacturing and working hours at constructing and
transporting. Besides that, a large quantity of pores in foamed concrete decreases heat
and sound absorption. It makes a construction more convenient for all climatic
conditions [1, 2]. In the same time, this circumstance promotes decreasing of electric
energy consumption which is necessary for heating or cooling of premises. This leads to
decreasing of carbon dioxide emissions into atmosphere. For example, in 2008 143 pWh
of electric energy was produced in the world but its consumption made up only 98 pWh.
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Such losses are connected with heat losses in electric stations themselves. For example,
heat losses in atomic stations make up about 70% and only 30% is transformed into
electric energy.

In 2018 emissions of carbon dioxide in global energetics made up 33 gigatonnes.
And a positive trend is kept in this case [3]. On average, in 2018 emissions of carbon
dioxide from generation of electric energy made up 475 gram of CO, per 1 kWh of
electric energy [4]. Therefore creation of heat insulating materials is rather topical
problem which is on an agenda of all world community.

As it is known, in order to be a heat-insulating material it must have got a porous
structure or contain impurities which poorly conduct heat. It can be achieved by way of
foaming and formation of artificial porous structure in material itself or by way of
incorporation of impurities initially having porous structure. We chose the first way. It
is known that volume weight directly connected with heat-insulating properties is an
important characteristic of foamed or porous materials. Therefore, research of changing
of volume weight depending on ratio of components and possibility of control of this
parameter were very important.

Thereupon the aim of the given research is creation of materials with foamed
(porous) structure and study of changing of volume weight of foamed specimens.

EXPERIMENTAL PART

The following matters and materials were used for an obtaining of specimens of
foamed concretes on basis of alkali silicate:

- waste products of ceramic manufacturing and ceramic waste from construction site
(crushed bricks or crushed ceramic tiles);

- alkali silicate is water-alkali solution of sodium silicate Na,O(SiO;),, thick
semitransparent liquid corresponding to GOST 13078-81. Silicate module makes up 1-
3, density is 1300-1360 kg/m>;

- sodium hexafluorosilicate Na,[SiF]¢ is colorless crystals poorly soluble in water. It
corresponds to TC 2621-010-69886968-2013;

- aluminum powder is powdery aluminum obtained from aluminum scrap and
corresponds to GOST 5494-95;

- technical caustic soda is white solid matter corresponding to GOST 2263-79;

- tap and distilled water.

Specimens of foamed concretes were prepared by the following way. First of all,
the main filler for composite was prepared. Ceramic waste (mainly crushed bricks) were
sieved for a removing of glass and rocks. Then filler was subjected to magnetic
separation for a removing of metals. Obtained mass was dried at 105°C within 6-8
hours. The dried mass was subjected to crushing by analytical mill (IKA Model: A11B).

After filler the preparation of certain quantities of components necessary for an
obtaining of concrete mixture was carried out. Herewith alkali was used as a water
solution whose normality was varied in different ranges. Prepared components were
mixed till obtaining of necessary homogenous mass. A mixing was carried out by mixer
with changed rotary speed. Then obtained concrete mass was reloaded into mould made
beforehand. In order to avoid of adhesion of concrete mass to walls of mould and vessel
for a mixing they were prepared from polyolefins.

The moulding and foaming processes were carried out parallel in moulds of
certain geometrical forms prepared beforehand. For the intensification of curing process
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of composite, the specimens were put into the oven and kept at 55°C within 16 hours
and then at 80°C within 12 hours.

Research of volume weight of obtained specimens was carried out according to
GOST 15139-69. Taking into account a geometrical form of mould the calculation of
specimen volume was carried out in accordance with the following formula:

V—§Tl'h <Z+ 4 +Z ;

here h- is a specimen height, m; d,- is a diameter of lower part of a specimen, m; d,- is
a diameter of upper part of specimen, m.

Measurement of main geometrical sizes of specimens was carried out by vernier
caliper with accuracy of 0.01 mm.

Calculation of volume weight was carried out in accordance with the following
formula:

rae m;- is a specimen weight measured with accuracy 0.0001 g, kg; V;- is a geometrical
volume of specimen, m®.

RESULTS AND DISCUSSION

Volume weight is a rather important parameter of foamed materials. Volume
weight or apparent density are determined from ratio of specimen weight to its
geometrical volume. In comparison with monolithic materials the foamed materials
have great geometrical volume in the frame of certain form. It means that they have
considerably higher porosity. Thus, volume weight is important indicator of foamed
materials characterizing rate of their porosity and lightness. The higher porosity of
material, the better its heat-insulating properties. On the other hand, the higher porosity
of material, the lighter its weight, that is, a material presses lesser upon construction.
Therefore, it was necessary to study changing of volume weight of obtained specimens
of foamed materials. Researches conducted by us were carried out by way of changing
of such two parameters as quantity of water solution of alkali and alkali concentration in
this solution. Herewith, quantity of water solution of alkali was changed from 16% up to
24% but normality of alkali solution was changed from 1n up to 5n. Composite with
ratio filler:binder=80:20 was chosen for a conducting of researches.

Results of research of changing of volume weight of foamed concrete depending
on changing of concentration of alkali in solution at constant quantity of added activator
solution (16%mass.) are shown on fig.1. [5, 6].

From the given figure one can see that the increasing of concentration of added
alkali in activator solution leads to decreasing of specimens’ volume weight. Thus, an
increasing of alkali concentration in activator solution from O up to 2n leads to
decreasing of volume weight from 1656 kg/m?® up to 895 kg/m?, that is, in 1.9 times.
Such decreasing of volume can be explained by the increasing of foaming intensity.
Increasing of foaming intensity is explained by the fact that the increasing of alkali
concentration in activator solution leads to rapid dissolution of oxide film on surface of

] 6
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aluminum particles and to intensive progress of reaction of gasification. The more
intensive formation of hydrogen bubbles promotes rapid foaming of specimen and leads
to the increasing of geometrical volume. An increasing of geometrical volume at
constant weight of specimens leads to decreasing of their volume weight. At careful
considering of the figure one can see that the further increasing of alkali concentration
in activator solution from 2n up to 3n vice-versa leads to the increasing of volume
weight from 895 kg/m?® up to 1178 kg/m®, that is, in 1.3 times. How can such increasing
of volume be explained? However, this circumstance can be explained. At preparing of
concretes on basis of alkali silicate a quantity of water added into the system is of great
importance. If quantity of water will be insufficient, then highly viscous system will be
obtained. In such case high viscosity will impede the homogenization and moulding
processes. In fact, herewith, one can obtain insufficiently moulded item with poor
physical-mechanical properties because of insufficient homogenization. Too great
quantity of water can lead to considerable decreasing of viscosity which will increase
time of hardening of composite and lead to leaking of liquid concrete mass out off
mould through its clearances at moulding of item. In this case water is introduced into
the system together with alkali solution. As follows from the research results, at
introducing of 16%mass. of activator solution a quantity of water becomes insufficient.
Therefore, a mixing process becomes hampered and viscosity of the system higher.

1800
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0 1 2 3 4 5
Alkali concentration, n

Fig.1. Dependence of changing of volume weight of foamed concrete
from concentration of sodium hydroxide in activator solution
(content of activator solution in composite makes up 16%mass.).

As it was said above, reaction of aluminum with alkali solution is exothermic and
progresses with release of excess heat. It was established that an increasing of alkali
concentration in activator solution leads to more intensive course of the reaction and to
more heat release correspondingly. At using of alkali solutions with sodium hydroxide
concentration from 2.5n and more a temperature of foamed concrete mass can achieve
75-85°C. In such temperature conditions the intensive evaporation of water from
foamed concrete occurs. Water formed in case of polycondensation reaction is also
evaporated in such conditions. Such rapid isolation of formed water from the reaction
zone promotes displacement of chemical equilibrium towards formation of reaction
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products according to Le Chatelier’s principles, that is, towards formation of cross-
linked spatial structure. A rapid formation of such structure accelerates the process of
viscosity increasing of the system whose viscosity is already quite high. Thus, an
increasing of alkali concentration leads to a decreasing of lifetime of foamed concrete
composites. Such rapid increasing of system viscosity leads to rapid strengthening of
medium resistance to gas bubbles. As a result of this the bubbles cannot be evenly
distributed in volume of material and foam it. In this case volume weight is increased.
This fact was established by us experimentally. Besides that, a foaming in highly
viscous systems leads to formation of fine-pored structure. This fact is also explained by
a great environmental resistance and by inability of gas bubble to increasing its sizes
because of rapid increasing of the system viscosity. Therefore, the formed bubbles
cannot be expanded and associated by forming big gas agglomerations. They stay
relatively small. Further increasing of alkali concentration negatively influences process
of hardening itself by loosening the obtained material. Therefore, at 16%mass.
containing of activator solution, the concentration of alkali in that solution must be 2n.
Herewith the greatest decreasing of volume weight is observed.

Researches of changing of volume weight of foamed concretes at constant
quantity of introduced alkali solution (18%mass.) were also conducted. Alkali
concentration in the solution was changed in the limits of 1-3n. The results of carried
out researches are shown on fig.2 .[5, 6].

1800
1600
1400
1200
1000

800

600

Volume weight, kg/m?3

400 >
0 1 2 3 4

Alkali concentration, n

Fig.2. Dependence of changing of volume weight of foamed concrete from
concentration of sodium hydroxide in solution
(activator solution content is makes up 18%mass.).

It is obvious from the figure that an increasing of alkali concentration in solution
up to 2n at constant quantity of alkali solution in concrete (18%mass.) leads to
considerable decreasing of volume weight in comparison with monolithic specimen. In
the given case volume weight is decreased from 1656 kg/m® up to 751 kg/m?, that is, in
2.2 times. The given indicator is higher than in case of introduction of 16%mass. of
alkali activator solution. Minimal value of volume weight makes up 751 kg/m®. This
value of volume weight is in 144 kg/m® lesser that in case of adding of 16%mass. of
alkali solution. How can such greater decreasing of volume weight be explained? All
can be explained by water quantity introduced together with alkali solution.

WWW.ajCnews.org 8
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In this case it higher because alkali solution is only source of water. The greater
volume of water makes it possible to decrease an initial viscosity of foamed concrete
and in such way to increase a lifetime of the concrete mass. An increasing of lifetime of
the concrete solution promotes increasing of time slot for complete hardening of the
concrete. This circumstance makes it possible to gas bubbles to be distributed evenly in
the material volume and to occupy greater volume. Herewith gas bubbles experience
lesser environmental resistance because viscosity increasing occurs for a relatively long
time. It leads to greater increasing of geometrical volume at constant weight of
specimens, that is, to greater decreasing of volume weight. In comparison with curve
shown on fig.1 the further increasing of alkali concentration from 2n up to 3n does not
lead to a rapid rising of volume weight. The minimum is also observed on curve of fig.2
but it is not strongly pronounced. Thus an increasing of alkali concentration from 2n up
to 3n leads to the increasing of volume weight from 751 kg/m* up to 859 kg/m®, that is,
in 1.1 times. This indicator is lesser than one shown on fig.1. This circumstance can be
explained by presence of much quantity of water in the composite at early stage of
gasification. A foaming process can progress completely because of low viscosity of the
blend. Herewith gas bubbles are more evenly distributed and their volume increases
sensibly in comparison with results shown on fig.1. Although a high rate of gasification
reaction and release of great amount of heat due to high concentration of an alkali
decrease a lifetime of concrete solution the some increasing of volume weight occurs. It
is increased to 859 kg/m®. The further increasing of alkali concentration in solution
negatively influenced process of hardening of foamed concrete by loosening structure of
the material. Herewith material was not hardened and became friable. A lifetime of
concrete solution became equal to 1-1.5 minutes.

1800
T 1600
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S 1200
$
= 1000
£
2 800
>
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400 >

0 2 4 6
Concentration of alkali, n

Fig.3. Dependence of changing of volume weight of foamed concrete
from concentration of sodium hydroxide solution
(alkali solution content makes up 20%mass.).

For the purpose of research of influence of the further increasing of alkali solution
concentration upon volume weight the foamed concretes containing 20%mass. of alkali
solution were obtained. Concentration of alkali was changed from 0 up to 5n. The
results of carried out researches are shown on fig.3. [5, 6].

As one can see from the given figure an increasing of concentration of alkali
solution at its constant quantity also leads to rapid decreasing of volume weight. So, at
increasing of alkali concentration from On up to 2n the decreasing of volume weight
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occurs. The volume weight decreases from 1656 kg/m® up to 558 kg/m?®, that is, in 3
times. This is greater than in case of introduction of 18%mass. of alkali solution. Such
circumstance can be also explained. Introduction of 20%mass. of alkali solution in
foamed concrete solution means greater amount of water. This, in turn, considerably
decreases an initial viscosity of foamed concrete solution and increases its lifetime. This
circumstance makes it possible to carry out more complete mixing of components of
foamed concrete solution and also to decrease environmental resistance to gasification
process due to low initial viscosity. Herewith a foaming process will progress more
evenly and effectively as an increasing of viscosity occurs slower. All of this promotes a
decreasing of volume weight. Therefore, in this case, a minimal value of volume weight
makes up 558 kg/m?®. It in 193 kg/m? lesser than in case of introduction of 18%mass. of
alkali solution. The further increasing of alkali concentration from 2n up to 2.5n leads to
inconsiderable increasing of volume weight in accordance with abovementioned
reasons. However, in the given case such increasing of volume weight makes up only 45
kg/m. It is also connected with increasing of water content in initial concrete solution
and with decreasing of its viscosity. In spite of great exothermic effect of gasification
reaction at high concentrations of alkali a lifetime of foamed concrete mortar is
prolonged due to greater amount of water. This leads to inconsiderable increasing of
volume weight. The further increasing of alkali concentration from 2.5n up to 3n does
not lead to any changing of volume weight and a horizontal plateau is observed on the
curve. However, the further growth of concentration of alkali in solution up to 5n leads
to increasing of volume weight of specimen up to 830 kg/m®, that is, on 221 kg/m°. In
spite of high alkali concentration and short lifetime of foamed concrete mortar the
foamed composites can be obtained due to relatively greater content of water in initial
mixture. However, an obtaining of foamed concretes with using of highly concentrated
solutions of alkalis is unreasonable due to troubles at homogenizing of the mixture and
release of great amount of heat as a result of gasification reaction.

1800
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Concentration of alkali, n

Volume weight, kg/m3

Fig.4. Dependence of changing of volume weight of foamed concrete
from concentration of sodium hydroxide in solution
(alkali solution content makes up 22%mass.).

Then the researches of changing of volume weight in mixtures containing
22%mass. of alkali solution were carried out. The results of researches are shown on
fig.4. [5, 6].

Concentration of alkali in solution is also changed from On up to 5n. If to compare
the given figure with previous one, then one can see rapid decreasing of volume weight

. 10
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at increasing of alkali concentration in solution. So, at increasing of alkali concentration
in solution from On up to 2n the volume weight decreasing occurs. Herewith volume
weight is decreased from 1656 kg/m® up to 510 kg/m?, that is, in 3.2 times. Thus, a
minimal value of volume weight will make up 510 kg/m®. This value is lesser than value
of volume weight at introducing of 20%mass. of alkali solution. Such effect is achieved
at the expense of introduction of greater amount of water with alkali solution. A diluent
ability of water promotes prolonging of concrete solution lifetime and decreasing of
initial viscosity of foamed concrete. This fact leads to greater decreasing of volume
weight in accordance with abovementioned reasons. The further growth of
concentration of alkali in solution from 2n up to 3n does not lead to any increasing of
volume weight, that is, in this case an effect of alkali concentration on a foaming
process is smoothed out due to diluting ability of water. A horizontal plateau is
observed on the curve. However, the further growth of alkali concentration up to 5n
leads to some increasing of volume weight up to 659 kg/m?, that is, on 135 kg/m®. Such
increasing of volume weight at 3-5n concentrations is lesser than in previous case. It is
also explained by predominant effect of water as diluting agent. With the purpose of
determination of limits of increasing of alkali solution concentration the researches of
foamed concrete specimens containing 24%mass. of alkali solution were carried out.
Concentration of alkali in solution was changed from On up to 3n. Results of conducted
researches are shown on fig.5. [5, 6].

As one can see at increasing of concentration of alkali in solution the decreasing
of volume weight of foamed specimens also occurs. So, an increasing of concentration
of alkali in solution from 0 n up to 2.5 n leads to the decreasing of volume weight from
1656 kg/m® up to 599 kg/m?, that is, in 2.8 times. Herewith a minimal value of volume
weight is achieved at 2.5 n concentration of alkali. Such displacement of minimal value
of volume weight to the range of high concentrations of alkali is explained by great
amount of water added with alkali solution and by diluent ability of water. Thus, it is
necessary the higher concentration of alkali for achievement of minimal value of
volume weight. On the other hand, an increasing of water content in solution of foamed
concrete did not lead to further decreasing of volume weight in comparison with
previous cases.

Vice-versa, a minimal value of volume weight is increased to 599 kg/m®. There is
a scientific explanation of this fact. It is connected with the fact that an increasing of
water content added with alkali solution in any case leads to greater decreasing of
viscosity at initial stage of a foaming. Herewith a lifetime of solution of foamed
concrete is considerably increased. The gas bubbles formed in the process of
gasification not experiencing of sufficient environmental resistance pass through the
volume of material and are degased in great amounts. As a result of such losses of gas
and rather slow increasing of viscosity a geometrical volume of the material is increased
to a lesser extent. This circumstance is a reason of such increasing of volume weight (up
to 725 kg/m®) at concentration of alkali equal 3 n.

11
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Fig.5. Dependence of changing of volume weight of foamed concrete
from concentration of sodium hydroxide in solution
(content of alkali solution makes up 24%mass.).

Thus, taking into account an aforesaid, one can come to the following point. A
using of foaming by means of alkali is quite acceptable for the composites “ceramic
waste:binder = 80:20” and makes it possible to decrease volume weight more than in 3
times and to increase a rate of foaming. Herewith a using of 2 n water solution of
sodium hydroxide in amount of 20-22%mass. is more reasonable. The fundamental
opportunity of the obtaining of the lightweight and foamed materials on basis of alkali
silicate concrete with predetermined volume weight is shown.

CONCLUSIONS

1. It is established that the increasing of concentration of alkali in solution from 0 n up
to 2 n for mixtures containing 16, 18, 20, 22 and 24%mass. of alkali solution leads to
the decreasing of volume weight of foamed concretes in 1.9, 2.2, 3, 3.2 and 2.7 times
correspondingly.

2. It is established that the most acceptable concentration of alkali in solution which
assures minimal values of volume weight makes up 2 n. Content of alkali solution in the
mixture at the level of 20-22% mass. is the most suitable for the ensuring of the
complete homogenization of concrete mixture.

3. It is established that the using of alkali solution with concentration of alkali in it more
than 3 n is unreasonable.
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MOJYYEHUE BCIEHEHHBIX KOMITIO3HUIIMI HA OCHOBE .
KEPAMHNYECKHUX OTXOA0B U UCCJIEJOBAHUE UX OBPBEMHOU
MACCHBI

[O.H Kaxpamannwt, P.III.I'aosxncuesa, M.F.I acanosa, b.A.Camedzaoe
Aszepbatioscanckuii I'ocyoapcmeennviti Yuueepcumem Hegpmu u Ilpomwviuinennocmu
y.gahramanli@asoiu.edu.az

B oaunoii cmamve nokazano ucciedogamue usMeHeHUsT OOBLEMHOU MACCbl BCNEHEHHBIX
OEMOHHBIX KOMROUYULL HA OCHO8E JCUOKO20 CMEKIAd 6 3A6UCUMOCIU OM KOHYESHMPAYUU
Wenouu 8 pacmeope u Om CoOepAHCAnUs WEL0UH020 pacmeopa 8 bemonnou cmecu. Ilpu smom
30eCb NOKA3AHA B03MONCHOCIL Pe2yIupo8anus 00beMHOU Maccvl 00pasyod 8 WUpPoKoM
Ouanasone ee smauenuii (om 1656 xe/m® 0o 510 ke/m®). Vemanoenemo, umo naubonee
npuemiemMol  KOHyewmpayuelu wenouu 6 pacmeope aKmueamopa seisemcs ee 2H
KOHYenmpayus. Oma KoHyeHmpayus obecneyusaem MUHUMAIbHbIE 3HAYEeHUs] 00BEMHOU MACCYL.
B mo osice camoe 8pems cooepaicanie wenouno2o akmueamopa 2azo006pazosanus Ha ypoene 20-
22%macc. nossonsem obne2yums npoyecc nepemeusanis U Noayuums 0onee 20MOSEHHYIO
NeHOOEmOHHYI0 MACCY.

Knwouesvie cnosa. nenobemon, obveMHass Macca, KpAmHOCMb 6CHNEHUBAHUSL, KepaMuiecKue
omxo0bl, AHCUOKOEe CIeEKIO.

KERAMIKA TULLANTILARI 9SASINDA KOPUKLONMIS
KOMPOZISIYALARIN ALINMASI VO HOCM KUTLOLORININ TODQIiQi

Y.N.Qahromanli, R.S.Haciyeva, M.B.HaSanova, B.O.Samadzada
Azarbaycan Doviat Neft va Sonaye Universiteti
y.gahramanli@asoiu.edu.az

Maqalada maye siiso asasinda kopiiklonmis beton kompozisiyalarin galavinin mahlulda qatilig
Vo Qalavi mahlulunun beton qarisiginda migdarindan asiui olarag hacm kiitlasinin dayismasinin
tadqiqi verilibdir. Burada niimunalarin hacm kiitlasinin genis diapazonda (1656 kg/m*-dan 510
kg/m®-> kimi) tonzimlonmasi imkam géstorilibdir. Miiayyan edilib, ki golavinin aktivator
mohlulunda an alverisli qatiligi onun 2n qatiigidir. Bu qatiliq hacm kiitlosinin minimal
giymatlarini tamin edir. Eyni zamanda gaz amalagalmasinin galavi aktivatorunun 20-22%kiit.
migdarinda olmasi1 qarisma prosesini asanlasdirir va daha homogen kopiiklonmis beton
kiitlasini almaga imkan verir.

Acar sézlar: kopiiklonmis beton, hacm kiitlosi, kopiiklonma daracasi, keramik tullantilar, maye

SUisa.
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CATALYTIC OXIDATION OF OLEFINS BY OIL METALPORPHYRINES

M.M.Aghaguseynova, Z.E.Bayramova

Azerbaijan State Oil and Industry University
minira_baku@yahoo.com

Metalporphyrine mixture has been separated from oil with acetone, ethanol and other
selective extragents. Demetallization by hydrochloric acid solution brings to porphyrine
obtaining. Separated porphyrine mixture is metallized again with the purpose of introduction of
necessary transition metal ions into porphyrine ring. Structure of synthesized metalporphyrines
complexes on the basis of oil porphyrine mixture has been established by IR and electron
spectroscopic methods. Catalytic activity of the obtained metalporphyrines catalysts has been
studied in epoxidation reactions. It has been determined that these substances are effective and
selective catalysts for epoxidizing of olefins.

Keywords: metalporphyrine, extraction, synthesis, structure, electron and IR spectroscopy,
catalysis, oxygenating.

INTRODUCTION

Oxidation functioning of hydrocarbons on metal complex catalysts of porphyrine
row has a great significance in petrochemical synthesis. In the first place it concerns
their regulated oxygenation. Most of these methods realized in the industrial scale are
based on the reactions of auto oxidation reactions. However, oxidation of hydrocarbons
by molecular oxygen proceeds on free radical mechanism, as a result of complex
mixtures of oxygen containing compounds [1,2].

That’s why development of new high-selective methods of oxygenation in
moderated temperatures are still in the center of attention. The special attention is paid
to the application of porphyrine complexes of transition metals as a catalyst for
hydrooxidation and introduction of various functional groups of saturated and
unsaturated hydrocarbons. Unlike metal complexes of organic compounds porphyrine
complexes of transition metals can be considered as reconstructed natural ferments.
They imitate properties of natural ferment P-450. However, synthetic metal porphyrine
compounds are not practically solved in the hydrocarbons and require use of complex
and expensive additional chemical reagents in order to homogenize the system. In
connection with it, natural metal porphyrines, which are well solved in hydrocarbons
due to the availability of ethers, complex ether fragments and alkyd radicals and side
branching take the first place in the science. Oil metal porphyrine complexes which are
distinguished due to their simple obtaining and wide application in petrochemical
processes are especially interesting among natural metal porphyrines. The results
concerning catalytic epoxidation of unsaturated compounds and olefins by molecular
oxygen in the presence of oil metal porphyrine compounds are shown in the paper. The
results of the researches on the obtaining homogeneous oil porphyrine complexes are
also the subject of this work.
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EXPERIMENTAL PART

IR spectra were recorded in the spectrometr Specord M 80 in 4000-400 sm™ area
in KBr tablets.

Chromatographic determinations were carried out on the chromatograph LXM-
8MD gas-carrier for helium. As an absorbent PEF-1000 applied on inert carrier THD
was used, parameters of U-shape column were 3 m*3,5 mm. Electron spectra have been
obtained on spectrometer CF-4A, graduated due to benzol.

Catalytic epoxidation of olefins was carried out in metal autoclave made from
stainless steel with 400 ml volume and considered for 250 atm. pressure, loading 82 g
(61,0 ml) cyclohexane, 0,742 g (0,9 %) cobalt-porphyrine catalyst and 0,8 ml icy acetic
acid. Autoclave was installed on the pump and connected to oxygen balloon through
control system having sensible manometer. In the constant oxygen flow into the
autoclave (4 atm.), temperature (75°C) was determined in the required level. The end of
the reaction was determined as the stop of oxygen absorption. At the end of the reaction
the content of the autoclave was neutralized with the alkali at room temperature, the
solution was filtrated and subjected to the distillation through deflegmator.

Cyclo hexane oxides with 129-130°C boiling temperature have been obtained.
Hydrolysis with water having quantitative yield gives trans-1,2- cyclohexandiol.

Using the same method catalytic epoxydation of tri-methyl-ethylene,
cyclopentene, 1-metylcyclohexene, styrene and pentene has been carried out.

RESULTS AND DISCUSSION

Mixture of oil metalporphyrines has been obtained on the previously developed
methodic due to which it is extracted from the oil by acetone, ethanol and other
selective extragents. Extracted mixture can’t be used for catalytic oxygenation of
hydrocarbons, as various metals direct reactions on different mechanisms. In connection
with it mixture of metal porphyrine complexes of oil containing various metals turns to
the mixture of metal porphyrines containing only one required metal. Due to this
methodic [3,4], mixture of metal porphyrine compounds extracted from oil has been
treated by hydrochloride acid (pH 1-2), reaction mass was neutralized by alkaline, then
washed by water, dried on Na;SO, and porphyrine vacuum. The mixture of oil
porphyrine having 138-143°C boiling temperature, 1,5mm.mercury column has been
neutralized.

It should be mentioned that after treatment of extracted metal porphyrine mixture
HCI stripes in electron spectra 569-555; 570-558 nm and 564-543 nm characterizing
availability of coordination bonds between the ion of transition metal and nitrogen
atoms of porphyrine ring disappear practically.

For transfer of extracted porphyrine mixture (boil. t. 138-143°C, 1,5 mm.
mer.col.) to the required complex, the cation of transition metal was introduced into
porphyrine ring by metalling.
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Essence of the method is that in oil porphyrine (H,P), two active hydrogens of
nitrogen atoms of porphyrine ring are substituted by alkali metal by the influence of
benzyl natrium on the method [5,6].

H,P + 2phCH,Na— Na,P+ 2phCHj3 (1)

Corresponding metal porphyrenes (MP) are formed by the treatment of natrium
derived oil porphyrine (Na,P) with the salts of transition metals (MP).

Na,P + MX,— MP + 2NaX (2)
M=Fe, Co, Mn, Ni

Completeness of complex formation was controlled by electron spectra due to the
absorption stripes in 517-509 nm, 569-556 nm and 534-523 nm characterizing
availability of coordination bonds between ions of transition metals and nitrogen atoms
inside porphyrine ring.

Obtained crystalline metal porphyrine complexes (FeP, NiP, CoP, MnP) are

splitted over 225°C when determining porphyrine ring. Yields of the abovementioned
metal porphyrines, calculated on the quantity of initial oil porphyrine, were 57-65%.
Before treatment, the metal porphyrine mixture extracted from oil had typical
absorption stripes in electron spectrum in A 345-347 nm (cope stripe), 522-537 nm and
508- 515 nm which confirm availability of metal porphyrine complexes.
In IR spectra of metal porphyrines obtained on the basis of oil porphyrine concentrate,
typical stripes confirming presence of hemoglobin ring are revealed. This, pyrrole
fragments are characterized by absorption stripes in the vibration frequencies equal to
1503, 1526 and 1604 sm™. Absorption stripe in 632 sm™ corresponds to the signals of
unflat deformation vibrations of methyne bridges of porphyrine ring. Absorption stripes
in 632 sm™ correspond of unflat deformation vibrations of NH= groups in the complex
—CN and C=N, the groups are characterized by stripes in 1376 sm™ and 1441 sm™
correspondingly [7].

In IR spectrum functional groups in side branches of oil metal porphyrines: -
COOR, -NH,, -OH, C=0 and etc. are revealed in 1733-1726 sm™; 3251-3245 sm™;
3382-3369 sm™ and 1710-1703 sm™ correspondingly. In treatment of metal porphyrine
mixture extracted from oil by hydrochloride acid (pH 1-2), functional groups (-COOR, -
OH, > CO and etc.) in the side branches are preserved. However, in these conditions
decomposition of the complex takes place, that’s ion of transition metal leaves the
surface of porphyrated ring

MP + 2HCl— H,P + MCl, (3)

For evaluation of catalytic effect obtained on the basis of oil porphyrine
concentrate of metal porphyrines their testing has been carried out as a decomposition
catalyst of hydrogen peroxide. Decompositin has been carried out by adding H,0,
solution into the ready metal porphyrine solutions and KOH in demethylphormamide.
Metal porphyrine concentrations KOH and H,O, varied in different ranges.
Decomposition rate of perhydrol was determined volume metrically, measuring volume
of the isolated oxygen:
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2H202 — 2H20+ OZ

Catalytic activity (A) of oil metal porphyrine compounds obtained by dividing
quantity of decomposition rate (W) H,O, on known catalyst concentration has been
given in table 1:A=W/C,. As it is seen, from the table manganese porphyrine (MnP)
and cobalt porphyrine complexes (CoP) have more effective catalytic influence. Due to
natural ligand surrounding mentioned complexes are well dissolved in hydrocarbons
and organic medium in comparison with synthetic metal porphyrines.

Taking into account effective catalytic properties of the obtained metal
porphyrines, these substances were used as a catalyst for epoxidizing of unsaturated
hydrocarbons by molecular oxygen.

Table 1
Disproportionation rate of H,O, (W) and catalytic activity (A) of metal- porphyrines at
250°C temperature
Oil metalporphyrine W, ml O,/min A C!t
FeP 1,89+0,12 75,6
CoP 2,47 +0,11 98,8
MnP 2,96 + 0,2 118,4
NiP 0,96 £ 0,02 38,4
Without a catalyst 0,68 + 0,15 27,2
Table 2
Epoxidation of olefins with molecular oxygen in the presence of oil-metal porphyrines
Olefins Yields of corresponding oxides of olefins by the oil metalporphyrine
complexes, %
FeP Epoxidizing MnP | CoP | Physical constants of the
temperature, °C obtained oxides of olefins
Tri- methyl | 24,8 65 426 | 29,6 Tri-methyl ethylene
ethylene oxide, boil. temperature
73-74°C
a3°0,80
Cyclopentane | 32,8 72 435 | 35,2 | Cyclopentaneoxide, boil.
temperature, 109°C
Cyclohexene | 21,4 75 453 | 36,7 | Cyclohexeneoxide, boil.
temperature 129-130 °C,
n3? 1,4552
1-methyl 28,6 80 46,4 | 22,4 methyl cyclohexane
cyclohexane oxide, boil. temperature
140-143°C
Styrene 25,8 77 46,5 28,6 Styrene oxide, boil.
temperature 132°C
Pentene-1 20,3 64 47,0 | 189 Pentene-1 oxide, boil.
temperature; 83-85°C,
nz® 1,3963
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It has been obvious that in oxygenating of cyclohexane in the presence of catalytic
quantities of oil metal porphyrine complex at the room temperature with 27-47% vyield
cyclohexane oxide is formed. Using the same method, epoxidizing of tri-methyl
ethylene, cyclopentene, 1-methyl cyclohexane and styrene has been carried out. Results
of experiment data have been shown in table 2.

Identification of the obtained epoxy compounds has been carried out by gas liquid
chromatography (GLC) methods and specific chemical transfer characterizing oxirane
ring. As it is seen from the data given in table 2, oil metal porphyrines CoP and MnP are
more epoxidizing catalysts in olefin oxygenation. Use of metal porphrynes as catalysts
of hydrooxidizing of alkenes showed a big similarity between catalytic properties of
metal porhyrines and natural ferment-cytrochrom-450. Due to the mentioned works the
mechanism of catalytic influence of prophyrine ring in oxidized state is conditioned by
electric transfer to the iron atom with formation of cation radical form of porhyrine.
That’s why, structure of oxidized condition of porphyrine ring can be presented in the
form of resonance structures

P-Fe=0 < P-Fe' - O

Due to the high degree of oxidation of iron in the given structures, oxygen atom is
capable to transfer with the introduction into the C-H bond with the intermediate
complex and further regeneration of initial catalyst. The suggested mechanism describes
formation of hydroxyl and carbonyl containing compounds and etc. in oxygenation of
hydrocarbons in the presence of metal porhyrines. However, this mechanism in such
form can’t explain catalytic epoxydation of olefins in their oxygenation. For treatment
of the epoxidation mechanism of olefins from oxynoid view possibility of transfer of
oxygen atom with its following introduction into C-C n-bond, then removal of reaction
product from transition state brings to the regeneration of initial catalyst:

N N - N ~
PFe=0 + /C—C\—r /C\%/u\ > /C\_c)?(:\ + FeP

FeP

The suggested mechanism is well coordinated with kinetic regularities of the
reaction of hydrocarbons oxygenation in the presence of PM.

CONCLUSION

Based on the porphyrin concentrate isolated from heavy oil residues, individual

oil porphyrin complexes Mn, Fe, Co, and Ni were synthesized by a specially developed
technique. The structure of the synthesized oil metalloporphyrin complexes and their
oxygen species adducts were characterized by IR and electron spectroscopy.
The catalytic properties of the synthesized oil metalloporphyrin complexes were studied
in the alkenes oxygenation reaction. An alternative mechanism for the epoxidation of
alkenes by a dioxide adduct is considered, which allows the formation of oxinoid
resonance structures.
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KATAJIUTUYECKOE OKUCJIEHUE OJIE®@UMHOB HE®PTAHBIMU
METAJIIIOP®UPUHAMMU

M.M.Azacyceiinosa, 3.9.batipamosa
Aszepbatioscanckuii I'ocyoapcmeennviti Ynusepcumem Heghpmu u Ilpomwvlunennocmu
minira_baku@yahoo.com

Memanionopgupurosas cmecb Oblia GvloeieHA U3 Hepmu  MemoooM  IKCMPAKYuu
paspabomannvimu  dppexmusnvimu  dkcmpazenmamu. [laree nymem — O0ememaniuzayuul
Pacmeopom  CONAHOU  KUCIOMbl  NONYYeH NOp@UpUHOSbLL  Konyenmpam. Bwioenennbiil
NOPOUPUHOBDLIL KOHYEHMPAm 6HO8b MEMALIUIUPOBAH C Yelblo 88e0eHUs HeOOXOOUMbIX UOHO
Nepexoonblx  Memaunog 8  nop@upurogoe  Koavyo. CmpyKmypa — CUHME3UPOSAHHbIX
Memanionop@upuHo8 Ha O0cCHo8e HePMAHbLIX NOPOUPUHOBO20 KOHYEHMPama YCmaHos1eHd
memodamu UK u snekmponnou cnekmpockonuu. H3yuena kamanumuueckas akmueHOCMb
NONYYEHHBIX MeMAalIONOPOUPUHOBLIX KAMAIUIAMOPOE 8 PeaKyuu INOKCUOUPOBAHUS 0ePUHOS.
Yemanoeneno, umo omu  coedunenus A6nAIOMCA  IPGeKmusHbiMU U CeNeKMUBHbIMU
Kamanuzamopamu dNoKCUOUPOBAHUSL ONlePUHOS.

Knrouegvie cnoea: memannopupun, skcmpaxkyusi, cunmes, CMpyKmypa, 271eKmpoHHAs.
U UHGpPAKpacHas cnekmpoCcKonuUs, Kamanu3, OKCULeHaAYuUs.

OLEFINLORIN NEFT METALPORFIRINLOR iLO KATALITIK
OKSIDLOSMOSI

M.M.Agahiiseynova, Z.E.Bayramova
Azarbaycan Doviat Neft va Sonaye Universiteti
minira_baku@yahoo.com

Metalloporfirin qarisigi xromatografik ekstraksiya metodu vasitasilo neftdon ayrilmis vo
sonradan xlor tursusu mohlulu ilo demetallasmasi zamani porfirin konsentrati almmugdwr. Fordi

19
ISSN: 2663-7006



e,

kecid metal ionlarint porfirin halgosina daxil etmak moqsadila ayrilmis porfirin konsentarti
yenidan metallagdirilir. Neft porfirin konsentrati asasinda sintez edilmis metalporfirinlorin
qurulusu IR va elektron spektroskopiyasi metodlart vasitasilo miiayyan edilmisdir. Alinmis d-
elementlorin - metalporfirin - komplekslarinin  katalitik aktivliyi olefinlarin  epoksidlasmasi
reaksiyasinda dyronilmigdir. Miiayyan edilmisdir ki, bu birlagmalar olefinlorin epoksidlaogmasi
reaksiyalarinda effektiv va selektiv katalizator kimi istifada edila bilar.

Acar sozlor: metal porfirinlor, ekstraksiya, sintez, qurulug, elektron vo infraqirmizi
spektroskopiya, kataliz, oksigenlagma.
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3AKOHOMEPHOCTH KPUCTAJVINBAIIM HAHOKOMIIO3UTOB HA
OCHOBE COITIOJIMMEPA 9THJIEHA C BYTUWIEHOM U TIPUPOJHBIMH
MHUHEPAJIbHBIMH HAITOJIHUTEJIAMHAX

Hr. Kaxpamanos, 'uB. baupamosa, J0.H. Kaxpamannwi, 'X.B Annaxeepouesa,
y.B. Hamasnwl, 2p I1I. T aoorcuesa, LC.P. A60anoea
1HHcmumym Tonumepnvix Mamepuanos Hayuonanvnoii Akaoemuu Hayx
Aszepbatiodcana

2A3ep6aﬁ09fcaya<uﬁ T'ocyoapcmeennwiti Ynusepcumem Hegpmu u Ilpomvluiiennocmu
najafl946@rambler.ru

Ilpusoosmcs pe3ynrvmamuvl UCCICO08AHUS GIUAHUS KOHYSHMPAYUU HPUPOOHBIX MUHEPANIO8 —
6€3Y8UAHA U KIUHONMUIONUMA HA 3AKOHOMEPHOCHMb UBMEHeHUsl YO0elbHo20 o0Ovema om
memnepamypvl 05 HAHOKOMNO3UIMOG HA OCHO8e COROIUMEPA JdMUlend ¢ OYMUIEHOM.
Konyenmpayuto munepanos eapvuposanru 6 umumepgare 1.0 — 20%macc. Ycmarnosenenwvl
Gazosvie nepexoovl nepeozo u GMOpPo2o pood 6 3aBUCUMOCNU OM MUNA U KOHYeHmpayuu
munepanos. B xoopounamax Aepaamu  ucciedo8amvl  MeEXaHuzM U KUHemuiecKue
3aKOHOMepHOCmU npoyecca Kpucmannuzayuu. Ilpueodsmcs ypasHeHuss ONs OYeHKU Hacmu
noauMepa He npemepnesuieli npespalyerie @ KPUCMawLiuyeckyio gasy.

Kntouesvle cnosa: xpucmannuzayus, ouramomempus, yoenvHvili 00vem, azosvlii nepexoo,
6€3Y8UAH, NOJIUMEPHASI MAMPUYQ.

BBEJIEHUE

CoBpeMeHHass ~ MAalIMHOCTPOMTENbHAs,  aBUALMOHHAs,  CYAOCTPOUTENIbHAS,
IIPOMBIIIJIEHHOCTh, KOCMUYECKasi U BOEHHAsl TEXHHKA BBIABUIAIOT BCE 0oJiee HKECTKUE
TpeOOBaHUs K KaUeCTBY MOJMMEPHBIX MaTepHalloB. B cBsI3U ¢ uem, IpeAnpUHUMAIOTCS
pa3iauyHble METOJbl MOAM(PHUKALUHU TOJIMMEPOB, IMO3BOJISIIOIIME B TOM WIM HHON
CTENEHHU BapbUPOBATh UX CTPYKTYPOH M CBOMCTBAMU U TEM CaMbIM PacUIMPUThH 00JIACTh
UX IpaKkTU4YecKoro ucrnoiab3zoBanus [1-3]. C uenpro MoAupUKALUU MOJIUMEPOB B HUX
BBOJATCS pAa3IMYHbIC THIBI HAMOJHUTENEH, MIacTu(UKATOPOB, CTaOMIN3aTOPOB,
CTPYKTypooOpa3oBareseil u T.1., MO3BOJISIIOIIMX HOJYyYUTh HOJUMEPHBIE KOMIIO3UTHI C
3aJJaHHBIMHM CTPYKTYPHBIMH OCOOEHHOCTSMHU M CBOMCTBaMHU. BO3MOXHOCTH MOJTy4eHHS
HAHOYACTHUI] MHUHEpAJIbHBIX HAMOJHUTENEH OTKPbUIM MPUHIUNHAIBLHO  HOBBIE
BO3MOXXHOCTH  CYLIECTBEHHOI'O  YJIYYIIEHUS  KAUECTBEHHBIX  XapaKTEPUCTUK
HaHOKOMIO3UTOB. CiieyeT Ipu 3TOM OTMETUTh, YTO B JINTEPATYpe MPUBOISATCS BEChbMa
OTPaHUUYEHHBIE CBEJCHUS, HANpPAaBICHHBIE Ha H3YYCHHE 3aKOHOMEPHOCTEH X
KpUCTAINIM3ALMU  JTUIATOMETPUYECKUM  METOA0M. MeTon  AUIaTOMETPUPOBAHUS
OCHOBAaHHAs Ha MEIJIEHHOM CTYNEHYaTOM OXJIAXJIEHUH HCIBITyeMoro o0pasua
MO3BOJISIET MOJIYYUTH JAOCTATOYHO OOJIBIIYI0 MH(OPMALIUIO O TIOBEJIEHUU MOJIMMEPOB B
TBEP/IOM U BSI3KOTEKYYEM COCTOSHUSX, YTO JA€T BO3MOYKHOCTH I'PAMOTHO MOJOWTH K
o100py ONTUMAJIBHBIX YCIOBHM OXJIaXKJEHUS U3AETU B npeccopMme, Kanopyromiei
HacaJIKe B MPOLIECCE JINThS MO TABICHUEM UIIU SKCTPY3HUH [4].

B cBs3u ¢ 3TuM, 1EIbI0 AaHHOW paboTHl SBJISIIOCH HM3YYE€HHUE KHHETHYECKHX
3aKOHOMEPHOCTEM TMpolecca CTYNEHYAaTOW KpPHUCTAUIM3alMd HAaHOKOMIIO3UTOB Ha
OCHOBE CPAaBHUTEIBHO MAJIOM3YYEHHOI'O JIMHEHHOrO IMOJUATHIEHA HU3KOH IIOTHOCTH
Y IPUPOJIHBIMHM MUHEpaJIaMHU.
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IKCIIEPUMEHTAJIBHAS YACTD

B kadecTtBe monMMepHOW MATpPUIBI HCIIOJNB30BAM — COMOJHMMEp ATHIIEHA C
oyrmienom (COB) mapku Honam UR 644, xapakTepu3yronuiics HIDKeCIeTYIOIIMH
cBoiicTBaMH: IUIOTHOCTH  0.9361/cM?, paspymatoniee Hanpsbkenue 25.0  Mlla,
orHocutrensHoe yauuaenue 900%, remneparypa miasnenus 124°C, TemiocToRKOCT 110
Buxka — 115°C, nokasarens tekyuectu paciiasa (ITTP)- 5.0r/10mumn.

BesyBuan (B3)- npupoJHbIN KEITO-3€JICHBIA MHUHEpPAJ, CUJIMKAT KaJIbLHUSI U
QIIOMHUHHS CIIO’KHOTO COCTaBa CO CTPYKTYPOW OCTPOBHOTO THIIA U3 TPYIIILI BE3yBUAHA.
Kpucramner B3 4acto mMEOT cTONOYATYI0, MPU3MATUYCCKYIO WM MHPAMUIATBHYIO
¢dbopmy. KpymnHbie kpucTamuibl 0ObIYHO HAXOAST B M3BECTKOBBIX CKapHaXx. B nanHom
cillyyae, B KaueCTBe MNPHUPOAHOTO MHUHEPAIBHOIO HAMOJHUTENS  ucnojb3yercs B3
Kenabexckoro mecropoxaenust AsepOaiikana ciaeayromero cocrasa: Cayg (Mg, Fe),
Aly[SiOy]s [Si207]2(OH)s.

Kmunontuiaomutr (KTJI) - Armarckoro MectopokiaeHus A3sepOaiimxkaHa,
tunuyHas okcuaHas dopmyna koroporo (NaKz)OAl,03-10Si0,:8H,0, a BepositHas
kpuctaumdeckas — CaysAlgSiO2407,. MenkoaucnepcHblil KIMHONTHUIONAT —ObLT
npencrasiner Uucturyrom ['eonorun u I'eopnszukun HAH Azepbaiimkana.

Hanouactunst B3 u KTJI nonyyanu Ha aHanutudecko menbHuUlle A-11 npu
MaKCHMaJIbHOU CKOpocTH BpamieHus potopa 30000 06/MuH.

Pa3mep HaHOUYACTHUIT KOMITO3UTOB Ompeaessiin Ha nmpudope moaemu STA PT1600
Linseiz I'epmanusi, koTopsiid u3MeHsuics B uatepBaie 70-110 HM.

Hanouactuipsl BBoguiu B cocra COB Ha Banbiax npu temneparype 180-190°C B
TEYEHUU 7 MUHYT.

ITokazarens Texydectu pacmiaBa (IITP) onpenensuiu Ha peomerpe mapku MELT
FLOW TESTER, CEAST MF50 (INSTRON, Xmanus) npu Ttemmneparype 190°C u
Harpyske - 5 Kr.

TermmocToNKOCTh HAHOKOMITIO3UTOB OIMPENEISIIN 10 MeToay Buka.
Temnepatypy miaBnenus: onpenensiia meroaoMm [ITA Ha nepuBarorpade Mapku
Q-1500°D? pupmer MOM crcremst Iaymuk, Haymuak u Dpaeii (Berrpus).

JlunatoMeTpuuecKue HCcleoBaHus mpoBoawin Ha mnpubope HUPT-1 npu

Harpyske 5.3kr u B TemnepaTypHoM auanazone ot 180°C 10 KOMHATHOMN TeMIEpaTyphl.

PE3YJIBTATBI U UX OBCYKJAEHUE

CrnemyeT OTMETUTh, YTO AWJIATOMETPHUYCCKHIA METO]] paCCMATPUBAJICS B OCHOBHOM, Kak
TEOpEeTUYECKHil 0a3uc UCCIeOBAaHUS CHCTEMbI OXJIAXKACHUS MOJMMEPHBIX MaTepHalIOB
B TIpoIecce TeXHOIOoruu nepepadboTku. OMHAKO, MPOBOJUMBIC B TCUCHHUH JOJTHX JIET
UCCIEeOBaHUs B OTOM OO0NacTW TMOKa3ald, YTO, TIOMHUMO OTOT0, METOJ
JTWIATOMETPUPOBAHUS IMO3BOJISICT TIOMYYUTh JOCTATOYHO TOJHYIO HH(DOPMAIIHIO
OTHOCHUTENFHO TMPABUJIBHOTO MOAOOpa TEXHOJOTUYECKOTO pPeXHMa OXJIAXKIACHUS B
npecchopme JTHUThEBOTO arperara [5-7]. M3ydenne 3Tol mpoOJIeMbl CTAHOBUTCS €IIIe
0ojee akTyalbHBIM, KOTJa B KadecTBe OOBEKTa MCCIENOBAHUS PaCCMaTPUBAIOTCS
KOMITO3UTHBIC TTOJMMEpPHBIC MaTepUaIbl HAIOJIHCHHBIC HAHOYACTHIIAMH TPUPOJTHBIX
MuHepanoB. Ha puc.l u 2 mpuBOsATCS AMIATOMETPUYECKHE KPHUBBIE HAHOKOMIIO3UTOB
Ha ocHoBe CIB+B3 u COB+KTJI, npencraBieHHbie B BUAC 3aBUCHMOCTH YACITBHOTO
o0BeMa OT TeMIiepaTypbl. AHATH3UPYS AUIATOMETPUYECKUE KPUBBIE HA ITUX PUCYHKAX
MOXXHO YCTaHOBHUTH, YTO HE3aBHUCHMO OT THIIa HCIOJL3YeMOro MHHepaia (Ha30BbIi
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Hepexo eEPBOro poja MPOUCXOIUT IIPHU OJHOM U TOM Xke Temueparype, papHoi 115°C.
Paznnune npeuMyliecTBEHHO NPOSBISAETCS B OCHOBHOM Yy Komno3utoB CIb+
20%mace. B3 u CIB+20%KTJI, y xoTtopsix (a3oBblii Iepexoa MEepBOro poja
npoucxoaut npu 112°C., 1.e. Ha 3°C mmwke. g MHTepmperanuu JaHHOro (Qaxra
oOparuMcs K camMoMy Ipoueccy (GOpMUPOBaHUS HAJAMOJEKYISIPHONH CTPYKTYpbl B
KOMIIO3UTHBIX ~ MaTepuanax. OOIIEeu3BeCTHO, YTO HAHOYACTUIBI B  pacIliaBe
MOJIMMEPHOM MAaTpHUIbl 00pa3yloT TeTEepPOreHHbIE LIEHTPHl 3apOAbIIIC00pa30BaAHNUS,
KOTOpBIE B TIpoIecce OXJKACHUS MPeoOpa3yloTcss B IOTCHLUUAIbHBIE LIEHTPHI
KpUCTaIM3aluu. B HamoJHEHHBIX CHUCTEMax B paciliaBe OJHOBPEMEHHO 00pa3yroTcs
TOMOTCHHbIE W TeTepOreHHbIe WLEHTPHI 3apoipimeoOpasoBanus [8]. ['omoreHHbIe
LHEHTPbl 00pa3yloTcs B pe3yibTaTe OPUEHTALMU CETMEHTOB MaKpoleneil OTHOCUTENBHO
ApyT IIpyra, KOTOphIe B pe3yibTare TepMO(DIYKTyallMOHHOTO BO3JEHCTBUS CIIOCOOHBI
pacmnazaThCs 1 BOCCTAHABIMBATHCA C PA3IMYHON CKOPOCTHIO, BILUIOTh 0 YCTAHOBJICHUS
TepMOJAMHAMUYECKOTO paBHOBecus [9-12]. EcThb oOcHOBaHMe mojaratb, 4YTO TpH
OTHOCHUTENILHO BBICOKON KOHILIEHTPALMM HAHOYACTHUI] YaCTh U3 HUX MPUHUMAET y4acTue
B 00pa30BaHUM TE€TEPOTCHHBIX IIEHTPOB KPUCTALIM3AINHU, & Ipyras, B IMPOILECCe PocTa
KPUCTAIJIOB ~ BBITECHSIIOTCS B MeXC(epoiauTHoe amopdHOE  MPOCTPAHCTBO.
MexcheponuTHast 00JIaCTh  XapaKTEpPU3yeTCs HAJTMYUEM <IIPOXOJHBIX»  IIeMei,
OTBETCTBEHHBIX B II€JIOM 3a MPOYHOCTh HAAMOJEKYIspHOU cTpykTypsl [11,12]. B
pe3yabTaTe HAKOIUICHHs HAHOYACTHII B aMOpP(HOM TIPOCTPAHCTBE OHH CO3JAIOT
ONpesieNieHHbIe CTEPUYECKHE 3aTpyJHEHHS [UIsl [poliecca KPUCTAIM3ALUUA |
KOH(OPMALIMOHHON TOABMKHOCTH TPOXOTHBIX memneil. B pesymerare, mpu 20%mMacc.
conepxkanuu B3 wimu KTJI (puc.l u 2) B coctae CIBb mporecc CTynmeH4aToro
OXJI@XKIEHHS 3aBEPUIACTCs CMeNeHreM (a3oBoro rnepexoia rnepsoro poaa Ha 3°C B
00JacTh HU3KUX TEMIEPATYP.

Vi, eM*/r Vi, em’/r
1,34

1,24

273250 -200 130 -100 30 50 100 150 200 T,)C

Puc.1. Bnusiaue koHnentpauuu B3 Ha 3aBUCMMOCTD y/1eIbHOTO 00beMa OT
TeMieparypsl HaHokoMno3utos COb, %Mmacc.:
o- ucxoaueii COB; x- 1.0; «- 5.0; A- 10; A- 20.
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V., em’/r

1,3
1,2

1,14

1,0

273 250 200 -150  -100 30 50 100 150 200 T,’C

Puc.2. Bnusnue xonuentpauuu KTJI Ha 3aBucUMOCTD yieabHOr0 00beMa OT
temneparypbl HaHokomno3uToB CIAB, Y%mMacc.: 1(x)- 1.0; 2(¢)- 5.0; 3(A)- 10;4( A )- 20.

Meton ~ IMIAaTOMETPUYECKUX ~ HUCCICJOBAHMM  TO3BOJIAET  MPOU3BECTH
MPUOTU3UTENBHYIO OIICHKY TEMIIepPaTypbl CTCKIOBAHHUS HAHOKOMIIO3HTOB B 0O0JIACTH
¢dazoBoro mepexoga BToporo pona. CoriacHo nAaHHbBIM Ha puc.l Temmeparypa
crexinoBanus ucxonHoro CIB u nHamokommosutoB ¢ 1.0; 5.0; 10 u 20%Macc.
conepxxanueM B3 usmensiercs B cienyromieil nocienoBatensHocTu: -149; -139; -122; -
88 u -56°C. AHaIOrMyYHble U3MEHEHHS B TEMIIEPATYpPE CTEKIOBAHMs HAOIOIAIOTCS Y
HaHOKOMIO3UTOB CIB+KTJI, y KOTOPBIX ¢ yBeIMYEHUEM KOHIICHTPAIMH HAIOJTHUTES
or 1.0 mo 20%macc. HaOMrOmaeTCs W3MECHECHHWE BEIUYHHBI JTOrO IOKa3aTels B
caeaymolei nocienobarensHocT: -165; -148; -50 u -40°C. U3 nony4eHHBIX JaHHBIX
ClIeayeT, YTO C  yBEJIMYCHWEM  KOHIICHTPAllMM  HAHOYACTUI[  CTEKIIOBAaHUE
HAaHOKOMITO3UTOB HACTYMAeT MPH OTHOCUTEIHHO O0JIee BHICOKOU TeMIepaType.
JlniaToMeTpUIeCKre MCCIICIOBAHMS TTO3BOJISIFOT OICHUTHh HE TOJBKO 3aKOHOMEPHOCTH
W3MEHEHHUs YAEeNbHOTro o0beMa OT TeMIepaTypbl, HO U MPOAaHAIM3UPOBATh XapaKTep
W3MEHEHUS «CBOOOJHOTO» YACIBHOTO O0BbEMa OT KOHIICHTpAI[MM HAINOJHUTEIS |
TEMIIEpPAaTypbl. OKCTPAMoOIALMsS HIKHEH BETBH IMJIATOMETPUYECKOW KPHUBOH K
TEeMIepaType aOCONIOTHOTO HYJsl — IMO3BOJISIET ONPEACTUTh 3aHAThId 00beM (V).
Pasnocts (Vi - V) mo3BomsieT ompeaenuTbh cBOOOAHBIN yieibHbI 00beM (V) mpu
naHHoM Temmeparype. Ha puc.3 u 4 mnpenctaBieHbl JUIATOMETPHUUYECKHE KpPUBBIC
3aBUCHUMOCTH V. OT TeMIeparypbl i HaHOKOMIO3uToB Ha ocHoBe COB+B3 wu
COB+KTJI. 13 conocTaBUTENbHOIO aHAINW3a 3TUX KPUBBIX MOYKHO 3aMETHTh, UTO C
yBEJIIMYECHUEM KOHIICHTpAIlMM HAMOJHUTENS HaOJrofaercs oOmas TEHACHIUS K
CHIXKEHUI0 V.. DTO O0OCTOSTENbCTBO MMEET Ba)XHOE 3HAUEHHE, TaK KaK IO3BOJSET
yTBEpXkAaThb O TOM, YTO B Mpollecce KPUCTAIUIM3AIUU M POCTa KPUCTAIUTMUECKUX
o0pa30BaHMl HAHOYACTHUIIBI BBITECHSIOTCS MPEUMYIIECTBEHHO B aMOp(HYIO 00JacTh,
KOTOpasi B CPaBHEHUHU C KPUCTAJUIMYECKON OOJACTHI0 XapaKTEPU3YeTCs] OTHOCUTEIBHO
OOJIBIITUM COJIEpKAHUEM CBOOOJIHOTO YACIBHOTO 00beMa.

Jis  monydeHusl JOMONHUTENBHON WH(GOPMAIMU OTHOCHUTEIBHO MeEXaHHU3Ma
mporecca KPUCTALIU3AIMd HAHOKOMIIO3UTOB HaMu Oblla HMCIOJIb30BaHAa MOJECIb
ABpaaMu TPUMEHHUTENHHO K (a30BOMY IMEpexoay IMEepBOro poaa, KOTopas Mocie
JBOMHOTO JiorapupMUpOBaHUs TpeoOpa3yeTcs B cienyromiee ypaBHeHue [8]:

l9(-Ine) = IgK +nlgt (1)
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rZIe (- 4YacTh IOJHMMEpa, Clie He MPEeTepIeBIIas NPEBpallCHHEe B KPUCTALTUYECKYIO
¢dazy; K —00001IeHHass KOHCTaHTa 3apOAbIIICO0pa30BaHUs U POCTa KPHUCTAIOB; N —
MOCTOSIHHAsI, HAaXOIUTCS B Tpedenax oT 1-4 W 3aBUCHUT OT MeXaHu3Ma
3apojibleodpazoBaHus U GOPMBI PACTYIINX KpUCTAIIOB. Y paBHeHue (1) mpeacraBuseT
coboii mpsamyro arHKI0 B KoopauHaTax 1g(-Ing) ot Igrt.

Ve, eM/r
0,3
0,24

0,14

200 300 400 500 T.K

Puc.3. Bnusinue xonuentpanuu B3 Ha 3aBUCUMOCTh CBOOOIHOTO YEIBHOTO
o0BemMa OT TemrepaTypbl HAHOKOMIO3UTOB Ha ocHoBe CIAB, %Mmacc.: 1(0)- ucxoanslit
COBb; 2(x)- 1.0; 3(*)- 4.0; 4(A)- 10; 5( A)- 20.

Ve, eM*/r

0,3
r/z

0,2

0,1

0!

100 200 300 400 500 T.K
Puc.4. Biusnue konnenrpaunn KTJI Ha 3aBUcHMOCTh CBOOOHOTO YAETBHOTO
o0BeMa OT TeMIiepaTypbl HAaHOKOMITO3UTOB Ha ocHoBe CAB, %Macc.: 1(x)- 1.0; 2(¢)-
5.0; 3(A)- 10; 4( A)- 20.

Ha puc.5 m 6 mnpeacraBieHbl KHHETHYECKHE 3aKOHOMEPHOCTH KPUCTAJUIM3ALUU
HaHOKkoMMO3UTOB Ha ocHOBe CIB+B3 1 CIB+KTJI. CornacHo noixy4eHHbIM KPUBBIM
Ha puc.5 obpasusl ucxogHoro CIB u  Hanokomnoszuta CIb+1.0%macc.B3
XapaKTepU3yIOTCs 3HaYeHUEM N paBHBIM 4.0, YTO COOTBETCTBYET POCTY CHEPOIUTOB U3
CIOPAaJUYECKUX  3apoJbllled  TIpU  HENpephlBHOM  O0pa3oBaHMM  IICHTPOB
kpuctaiu3anuu. [lo mepe yBenmuuenusi konuentpauuu B3 B mpepenax 5.0; 10 u
20%macc.  3HayeHHE n U3MEHAETCS  COOTBETCTBEHHO B CIEAYIOLIEH
nocaenoBarenbHOoCcTH — 3.0; 2.7 m 2.3. Takoe 3aMeTHOE CHIDKCHUE 3HA4YCHHUS N
CBHUJIETENILCTBYET 00 M3MEHEHWH MEXaHHW3Ma pOCTa KPUCTAIMYECKUX O00pa3oBaHUil B
3aBHUCHUMOCTH OT KOHIIeHTpauuu HaHoudactul B3. B manHoMm ciydae ¢ yBennmueHuem
koHIeHTpauuu B3 ot 5.0%Macc u BbIlle MEXaHU3M POCTa CHEPOTUTOB U3 MTHOBEHHO
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00pa3yroIuxcs 3apobllIe U3MEHSIeTCS B MEXaHU3M pOCTa AUCKOOOPA3HBIX CTPYKTYP
U3  CIOPAAMYECKHX 3apoJbIIIed IpH  HENPEephIBHOM  OOpa30BaHUHM  IIEHTPOB
KpUCTAJLITU3aIUH.

lg(-Ing)

[ - Y =] ;
AN

AN

NN

\ \
\

0 T T T
g A 1 let

Puc.5. Biusinue konuentpanuu B3 Ha MexaHU3M U KHHETUYECKUE
3aKOHOMEPHOCTH KPUCTANIM3ALMK HAHOKOMIT03UTOB Ha ocHoBe CIB, %Macc.: 1(x)-
ucxoausii COBb; 2(0)- 1.0; 3(¢)-5.0; 4(A)- 10; 5( A)-20.

1
2
3
6 - 4
4- 7’
24 A
R s

-

lg(-Ingp)

Puc.6. Bnusnue xonunenrpanuu KTJI Ha MexaHnu3M n KHHETHYECKUE
3aKOHOMEPHOCTH KpUCTANIM3alMA HAaHOKOMIT03UTOB Ha ocHoBe CAb, %Macc.: 1(x)-
1.0; 2(¢)- 5.0; 3(A)- 10; 4( A)- 20.

Ha  puc.6  npencraBieHbl  KMHETHUECKHME  KpPUBBIE  KPUCTAJUIM3ALUU
HaHOKoMN03UTOB CIB+KTJI ¢ paznuynbM coaepkanueM HarnoiaHurens. Kak BuaHo u3
9TOr0 PUCYHKA, U B JAaHHOM ClIydae C yBeJIMYeHHEeM KoHUeHTpanuu HaHodacTul KTJI
ot 1.0 1o 5.0%macc. 3Hauenue N cauxkanock ot 4.0 1o 3.5. Takoe 3HaueHue N, (kak u B
ciydae o6paznoB CIB+B3) coorBercTByeT pocTy c(heposMTOB U3 CHOPATUUECKUX
3apoJipllIel TpU HENpephIBHOM 00pa30BaHUU LEHTPOB Kpuctasumsauuu. [Ipu 10 u
20%wmacc. comepxxanun KTJI B cocraBe CIb 3nauenue N pasHo 2.3 u 2.0, yto
COOTBETCTBYET POCTY JMCKOOOPA3HBIX KPUCTAIIIMUECKUX CTPYKTYp M3 CIIOPATMUECKUX
3apojpllied  TpU  HENpPepbIBHOM  00pa30BaHMM  IIEHTPOB  KPUCTAJUIU3ALINU.
Kunetnueckue 3aKOHOMEPHOCTH M3MEHEHHUS pacCMaTpUBAaEMbIX HAHOKOMIIO3UTOB
MOJKHO TIPEJICTaBUTh B BHJIE CICIYIOIINX YPAaBHEHHIA:

Ucxomnsrit COBb - 1g(-In ¢)=4.0 Igt -0.64 (1)
CDOb+1.0%macc.B3: Ig(-In ¢)=3.8 Igt -1.3 (2)
COb+5.0%macc.B3: Ig(-In ¢)=3.01gt - 2.1 (3)
CDb+10%macc.B3: Ig(-In ¢)=2.7 Igt - 3.1 4)
COb+20%macc.B3: Ig(-In )= 2.3 1gt - 3.8 (5)

26
WWW.ajCcnews.org



2111920

C3Ob+1.0%macc.KTJI: Ig(-In ¢)= 4.0 1gt -0.4 (6)
C3Ob+5.0%macc.KTJI: Ig(-In )= 3.51gt - 1.1 (7)
C3Ob+1.0%macc.KTJI: Ig(-In @)= 2.3 1gt - 2.2 (8)
COb+1.0%macc.KTJI: Ig(-In )= 2.0 1gt - 3.4 9)

CoryiaCHO TOJIyYCHHBIM YpaBHEHHUSIM, 33]aBasCh BPEMCHEM KpHUCTA/UTU3AIMU (T)
MOHO BO BCEX PACCMATPUBAEMbIX HAHOKOMIIO3UTAX OMNPENIETUTh YacTh MOJMMEpPa,
MIPETEePIEBUIYIO TPEBPALICHIE B KPUCTAIITUYECKYIO (pazy.

Takum 00pa3oM, Ha OCHOBAHWUHU BBITIICH3IIOKEHHOTO MOKHO TPUNUTH K BBIBOJIY O
TOM, 4TO BBeJleHHe HaHoyacTul] npupoansix mMuHepaioB KTJI u B3 B coctas CIb
CIOCOOCTBYET  CYIIECTBEHHOMY  HM3MEHEHHIO  3aKOHOMEPHOCTH  W3MEHEHHS
JMJIATOMETPUYECKUX KPUBBIX. Y CTAHOBIJIEHO, YTO, YTO MPU KOHILEHTPALUHU MUHEPAIOB
5.0%macc. ¥ BBIIIE MMEET MECTO CMEHbl MEXaHW3Ma KpPUCTAJUIM3alUU, COTIACHO
koropomy y wucxogHoro COBb wu nHanokomno3utoB CIb+1.0%mace.B3 u
COBb+1.0%macc. KTJI  poct cdeposdTHBIX  00pa30BaHUN  TPOUCXOAUT U3
CHOpPaJMYECKUX  3apOoJbllieli  TpU  HENPEpPHIBHOM  OOpa3oBaHMM  ILIEHTPOB
kpuctayun3anud. [Ipu konuentpanuun muHepanoB 10 u 20%macc. U3 cropagnyecKkux
LIEHTPOB 3apOJbIIIC00pa30BaHUsl MPOUCXOAUT POCT JIUCKOOOpa3HBIX 0Opa3oBaHUM
MIPOUCXOIUT.

BbIBO/IbI

1. Beenenue nHaHouactull npuponHbix wmuHepasoB KTJI m B3 B cocra COb
OKa3bIBaeT  CYIIECTBEHHOE  BIUSHUE HAa  3aKOHOMEPHOCTb  W3MEHEHUs
JTUIATOMETPUYECKUX KPUBBIX.

2. YCTaHOBIIEHO, 4YTO, YTO IpPU KOHIEHTpauuu MuHepaioB 5.0%macc. U BblIIE
UMEEeT MECTO CMEHBl MEXaHW3Ma KPHCTAUIM3AIMH, COTJIACHO KOTOPOMY Y
ucxogsoro CIb u Hanokomnoszutros CIb+1.0%macc.B3 u CIb+1.0%macc.KTJI
pocT cheponUTHBIX 00pa30BaHUN MPOUCXOANT U3 CIIOPAJAUUYESCKHUX 3apOJbIIIEH pU
HENpepbIBHOM O0pa30BaHUM LEHTPOB KpuUcTauM3auuu. I[Ipm KoOHUEHTpanuu
MuHepanoB 10 u 20%macc. U3 crnopagudecKkux IEHTPOB 3apoAblIIeo0pa3oBaHuUs
MPOUCXOJUT POCT TUCKOOOpa3HBIX 00pa30BaHUH .
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ETIiLEN-BUTILEN BIRGOPOLIMERi VO MINERAL DOLDURUCULAR
O9SASINDA OLAN NANOKOMPOZITLORIN KRISTALLASMA
QANUNAUYGUNLUQLARI

IN.T. Qohramanov, '7. V. Bayramova, 2Y.N. Qahramanii, *X.V. Allahverdiyeva,
LOU.v. Namazl, 2R.S. Haciyeva, s R. Abdalova
Azorbaycan Milli Elmlar Akademiyas: Polimer Materiallar: Institutu
2Azarbaycan Dovior Neft va Sanaye Universiteti
najafl946@rambler.ru

Etilen-butilen birgapolimerlari asasinda olan nanokompozitlar iigiin vezuvian va klinoptilolit
tobii  minerallarinin  migdarimin  xiisusi  hocmin temperaturdan asili  olaraq doyismo
qanunauygunluglarina tasiri todgigatlarimin naticalori verilmisdir. Minerallarin migdart 1.0 —
20 kiitlo % intervalinda dayisdirilmigdir. Minerallarin néviindon Vo miqdarindan asili olaraq
birinci va ikinci nov faza kegidlori miiayyon olunmusdur. Avraami koordinatlarinda kristallasma
prosesinin mexanizmi Vo kinetik qanunauygunluqglari todgiq olunmusdur. Kristallik fazaya
ke¢mamis polimer hissasinin qiymatlondirilmasi diciin tonlik verilmisdir.

Agar sozlar: kristallagma, dilatometriya, xiisusi hocm, faza kecidi, vezuvian, polimer matris.
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REGULARITIES OF CRYSTALLIZATION OF NANOCOMPOSITES
BASED ON THE COPOLYMER OF ETHYLENE WITH BUTYLENE AND
NATURAL MINERAL FILLERS

IN.T. Kakhramanov, *I.V. Bayramova, 2Y.N. Kakhramanly, 'Kh.V. Allakhverdiyeva,
'U.V. Namazly, °R.Sh.Hajiyeva, 'S.R. Abdalova
! Institute of Polymer Materials of the Azerbaijan National Academy of Sciences
2 Azerbaijan State Oil and Industry University
najafl946@rambler.ru

The results of the study of the influence of the concentration of natural minerals - vesuvian and
clinoptilolite on the regularity of change in specific volume from temperature for
nanocomposites based on ethylene butylene copolymer are presented. The concentration of
minerals varied in the range of 1.0 — 20 wt. %. Phase transitions of the first and second kind are
established depending on the type and concentration of minerals. The Avraami coordinates
investigated the mechanism and kinetic regularities of the crystallization process. Equations are
given for estimating a portion of a polymer that has not undergone conversion to a crystalline
phase.

Keywords: crystallization, dilatometry, specific volume, phase transition, vesuvian, polymer
matrix.
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NEFT VO QAZ BORU KOMORLORININ KORROZIYADAN QORUNMASI
UCUN BiTUM-POLIMER 9SASLI ORTUK MATERIALLARININ
ISLoNMoSI

K.B. Iravanli, I.©. Habibov
Azorbaycan Déviat Neft va Sanaye Universiteti
h.ibo@mail.ru

Elastomer-eligomer qarisiqglt polimer alavalar va bitum matrisa asasinda yeni kompozisiya
materiallart iglonib hazirlanmisdir. Sinaq ticiin miixtalif variasiyalarda alavanin matrisaya
torkibinin va nisbatlorinin bes niimunasi hazirlanmigdr. Onlarin fiziki-mexaniki xassalori
oyranilmis vo alman naticalarin analizi asasinda optimal niimunalor se¢ilmisdir. Miixtolif
aqressiv miihitlorda kompozisiyalarin xassalari sinagdan kegirilmisdir. Kompozisiya tarkibi ila
adgeziya daracasi, mohkamlik Vo penetrasiya gostaricilori arasinda korrelyasiiya nisbatlori
askar olunmugsdur. Miiayyon olunmugdur ki,85/15% (matrisa/alava) nisbatli K5 niimunasi
antikorrozion ortiiyii kimi uzunmiiddatli istifadasi diciin yaxsi naticalor gostormisdir va onun
Maadan Va daniz sularinin saraitinda geniy istifadasi tovsiyya olunmusdur.

Acgar sozlar: Boru komori, ortitk materiali, korroziya, neft, qaz, bitum, epoksid qatran,
adgeziya, su ke¢irmamazlik.

GIRIS

Molumdur ki, [1,2] magistral gaz komorlorindo bas veron imtinalarin 70%-no
godoari korroziya proseslori ilo baglidir. Bu komorlarin torpaq altinda qalan, soranliq,
bataqliq vo su golmagalari olan sahalordon kegan hissalorinds korroziya proseslarinin
intensivliyi digar xatti hissalori ilo miiqaisads tstiinliik togkil edirlor [3].

Hal-hazirda praktikada neft vo gaz boru kemarlorinin korroziyadan qorunmasi
moagsadi ilo aktv vo passiv qorunma metodlarindan istifads olunur ki, onlarin sirasinda
izolyasiya materiallarinin totbiqi xiisusi shomiyyot kosb edir. Oksor hallarda istifads
olunan izolyasiya materiallarinin xidmat miiddati boru kamarlorinin istismar miiddati ilo
ust-usto diismodiyindon onlarin funkional toyinati zayifloyir, tomir-barpa islorinin
intensivliyi artir.

Hal-hazirda Azarbaycanin magistral gaz kamarlorinin imumi uzunlugu 3390 km-
don ¢oxdur [4]. Bunlarin 836 km-nin diametri 1220 mm, 802 km-nin diametri 1020 mm,
qalaninin diametrlori 720 vo asagidr. Bundan slave Respublikanin sohor gaz tochizat
sisteminds uzunlugu 36000 km-don yuxari olan qaz kemarlari sistemi mévcuddur vo
onlarin vasitasi ilo Baki sohorinin 12 rayonunda va 57 regionda ohali, moisot komunal
Vo Sonaye miiassisalori gazla tomin olunurlar.

Molumdur [5,6] ki, gaz kemarlarinin Xxatt hissosi osason yertistii ¢okilsodo, burada
illik orta tomir-barpa islorinin intensivliyi har 100 km 0,10-0,15 dofo taskill edir. Son
20 ildo SOCAR torafindon bu istigamatds asasli islor goriilsado, istismar miiddatini
bitirmis qaz kemarlarinin hacmi nazars ¢arpacaq saviyyadadir.

Apardigimiz todgigatlar noticasindo miioyyan edilmisdir ki, 6lkonin gaz boru
komorlarinin, elacs do avadanliq vo qurgularin 55-60%-i yiiksok konsentrasiyali, tigdo
biri orta konsentrasiyali vo qalanlar1 iso zaif aqressiv miihitlo olagoli soraitdo istismar
olunurlar. ©gar sonuncunun korroziyadan qorunmasinda sado metodlara istinad kifayot
edirsa do, yiiksok vo orta agressivliyi ilo saciyyalonon miihitlords istismar olunan boru
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komoarlarinds korroziyadan miihafizo 6ziiniin ciddi halli talob edir. Digor tarafdan tatbiq
olunan ortiilk kompozisiyasinin maya doyarinin asagi vo istifads texnologiyasinin sado
(¢01 soraitindo aparilma imkan1) olmasi 6nomlidir.

Qeyd edilonlor nazora alinmagqla, tadqiqat isindo asagidaki mogsad miioyyan
edilmisdir.

Magistral neft vo gaz boru kamarlorinin xarici sathlorinin korroziyadan qorunmasi
tictin bitum-polimer asasli ortiik kompazisiyasinin islonmasi.

Todqgiqat isinin ilkin marholosinde magistral gaz komarlorinin korroziyadan
gorunmasinda istifado oluna bilocok kompozisiya materiallarinin resepturunun
islonmasi masalasi 6z hallini tapmisdir. Sonraki marhoalalords onlarin madan soaraitinda
istifado olunmasi ilo bagli sinaqlarin naticalorinin miizakirasi oks olunmusdur.

Kompozisiya materialina qoyulan osas toloblor sirasinda yiiksok zorboys vo
nomliys (su kegirmomozlik) davamliliq, eloco do metal ssthina yaxsi yapisqanliq
(adgeziya) xtisusiyyatloridirlar.

Kompozisiya materialinin matrisasi qisminda bitum va genis c¢esidli olavalor
(barkidicilor, doldurucular, halledicilor vo s.) daxil edilmisdir. Onun torkibinin
seciminda asason yerli mohsullara istinad edilmisdir. Digor torofdon bitum matrisasinn
gobulu istismar soraiti liciin olduqca vacib olan amillar (totbiq texnologiyasinin sadaliyi,
sulu va aqgressiv miihitloro qars1 davamliligi, elektrokimyovi neytralligi vo asagi maya
dayari) kimi bir sira iistiin texniki taloblara cavab vermasi ilo arqumentlonir.

Bitumlu izolyasiya ortiiklori zoif adgeziya qabiliyyati, eloco do yuxari
temperaturlarda yumsalma vo onun asagi qiymotlorinds kovrakliyi ila saciyyslonirlor.
Bitumlu qoruyucu ortiiklordo oksigen, kiikiird vo ya azot atomlarmin (hidroksil,
karbonil, karboksil, nitro, amin qruplar1 va S.) istifadasi oksidlason bitum va metal satho
adsorbsiya ilo uygunlugu yaxsilasdirir.

EXPERIMENTAL HiSSO

[lkin morholodo kompozisiyanin matrisast gismindo BNB 70/30  markali
izolyasiya bitumu gobul edilmisdir. Onun kovraklik (istiden genislonma vo soyuqgda
yigisma) xiisusiyyotlorini  yaxsilagdirmaq moqgsadi ilokompozisiyanin  torkibine
elastomer-oligomer qarisiglari: butil kauguku (BK); butadien-nitril kauguku (BNK);
fenol-formaldehid oliqomeri (FFO); karbamid fenol-formaldehid oligomeri (KFFO);
melamin- fenol-formaldehid oligomeri (MFFO); epoksid oliqgomeri (ED-20), eloco do
Al slami; texniki karbon (TK); polietilen poliamid (PEPA) va heksametilendiamin
(urotropin) olave edilmisdir.Tocriiba-sinaq islorindo istifado olunan kompozisiya
materiallarinin torkibi codval 1-do verilmisdir.

Codval 1
Sinaq kompozisiyalarinin torkibi
Ne Komponentlor, Kompozisiyanin tarkibi, (k.h.)
Qr K-1 K-2 K-3 K-4 K-5
1. Bitum (BNB70/30) 54 54 54 54 35.0
2. BK 10 10 - 10 -
3. | BNK : i 10 i 5
4. | FFO 10 - - - -
5. KFFO - 10 - - 1
6. MFFO - - 10 - -
= EEEEEEEE—
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cadval 1-in ards

7. | ED-20 - - - 10 85
8. |TK - 6 6 - -
9. | Alslam 6 - - - -
10. | Talk (Persitalc ISW) - - - 6 32
11. | Urotropin 10 10 10 - -
12. | PEPA - - - 10 23,2
13. | Benzin, ml 20 20 - 20 -
14 | Aseton, ml 3 3 3 - -
15 | Benzol, ml - - 20 - -
16 | Ksilol, ml - - - - 7.7
17 | Dispergator(MPA-60X) 0.5 0.5 0.5 0.5 0.5

Umumilikde sinaqlar iiciin bes miixtolif torkibli kompozisiya gobul edilmisdir
Onlarin alinmasi otaq temperaturu soraitinds aparilmisdir. Kompozisiya matrisast 100
k.h osason hazirlanmisdir. Texnoloji baximdan bu asagidaki kimi reallasmusdir. ilkin
morholods  bitum dziiaxiciliq halina diigono  godor (85 °C-ya) kicik siirotlo
qarigdirilmaqla qizdirilir. Sonradan onun tarkibine ardicil olaraq elastamer, oligamer vo
digor komponentlor slavs edilir va qarisdirilir.

Biitiin kompozisiyalarin hazirlanmasinda eymi ardicilliq gozlonilmisdir. Sinaq
niimunslarinin hazirlanmasi ADNSU-nun “Yiiksok molekullu birlosmalor” kafedrasi vo
“NB” MMC-nin laboratoriyasinda aparilmigdir.

Kompozisiya materiallarinda yumsalma temperaturu (Ty) T'OCT 11506-75,
kovrokliyi (Tx) T'OCT 11507-78, adgeziya mohkomliyi (Am) T'OCT 27890-88,
penetrasiya gostaricisi (P;) TOCT 11501-78 va su kegirmomozliyi (Sk) TOCT 33352-
2015 toloblorine uygun yerins yetirilmisdir.

Sinaq islori laboratoriya soraitinde T = 20 9C-ds, hor bir pozisiya liclin bes dofo
olmagla aparilmisdir.

Penetrasiya smaglart T =25 °C temperaturda, her bir 6lgme iigiin t-5 saniyo
miiddetinds yiiklomo 100 qr olmagqla aparilmisdir.

Su ke¢irmomazliklo bagli aparilan todqiqatlarda sinaq niimunolorin ¢okisinin
miihitin tosirino qalmamisdan avvalki va sonraki doyismalori kimi miiayyon edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Kompozisiyanin torkibindoki komponentlorin bir-birino olan nisbatinin optimal
voziyyatinin toyini ilo bagli tocriibo sinaq islorinin naticolori cadval 2 va 3-do
verilmisdir.

Codval 2
Bitum asasinda kompozisiyalarin fiziki — mexaniki xassalori
Kompozisiyanin Suya Adgeziya, Penetrasiya Yumsalma
isarosi kecirmomazlik, % MPa 25°C, 0.1mm temperaturu,’C
K-1 0,6-5,24 12,3-14,1 28-30 75
K-2 0,4-4,32 16,4-18,6 26-27 75
K-3 0,32-3,51 20,1-22,8 24-25 75
K-4 0,18-0,22 22,4-25,3 21-23 80
K-5 0,01 33,5-38,2 18-20 80
= EEEEEEE—
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Hor iki cadvalin tohlilindon goriindiiyli kimi kompozisiyalarda fiziki-mexaniki
xassolor doyiskon xarakterlidir vo Ortilk materialina qoyulan toloblor K-5
kompozisiyasinda 6z istiinliiklori ilo secilir. Beloki, bu kompozisiyadan istifado edilon
niimunoalordo adgeziya mohkomliyi digor niimunolordoki qiymetlorlo miigayisado on
boylik, su kegirmomazliyi iso on kigik olmisdurlar.

Alinmis naticalorin tohlili gdstorir ki, boru komorlorinin korroziyadan miihafizosi
ticlin K-4 kompozisiyasi asasinda alinmig rtiik materialindan da istifado miinkiindiir.

Cadval 3-do kompozisiyalarin genis ¢esidli miihitlordo dayanagligi xarakterizo
edon su kecirmomoazlik derocesi oks olunmugdur. Burada sinaq miihiti qisminde neft,
doniz vo modon sulari, eloco do distillo edilmis su gobul edilmisdir. Se¢im onunla
osaslandirilir ki, magqistal qaz komaorlori asaso bu kateqoriyali orazilordon kegir.

Almmus naticalarin tahlilindon goriindiiyli kimi 6rtiik materialina garsi an yiiksok
aqressivlik niimayis etdiron madan va doniz sularidirlar. Malumdur ki, Xozar danizinds
duzlugun orta  soviyyasi 12,85  %o-dir, eloco do  onun toerkibindo
karbonat va sulfatlarin migdar1 diinya okeani ilo miiqaisade ¢ox togkil edir. Madon
sularinin torkibinds ise olava olaragq neft va neft garisiglarinin olmast onu kimyavi
baximdan daha g¢ox aqressivlosdirir vo sinaq niimunslords diffuziya proseslorini
stiratlondirir.

Codval 3
Sinaq niimunslorinds su kegirmomazliyin miihit doyismolarindan asililigi
Ne Sinaq miihiti Material Sinaq miiddati, ay.
grupu 3 6 9 12 15 18

1 Distillo edilmis K-1 - - 0,60 0,63 0,66 0,71

su K-2 - - 0,40 0,45 0,51 0,62

K-3 - - 0,32 0,34 0,38 0,41

K-4 - - - 0, 22 0,27 0,31

K-5 - 0,01 0,01

Neft K-1 - 0,90 0,95 0,98 1,02 1,05

K-2 - 0,70 0,72 0,76 0,77 0,80

K-3 - - 0,48 0,52 0,59 0,65

K-4 - - - 0,12 0,14 0,19

K-5 - - - - 0,01 0,01

2 Doniz suyu K-1 - 1,93 2,11 2,18 2,23 2,30

K-2 - 1,87 1,95 2,01 2,12 2,11

K-3 - 1,55 1,65 1,73 1,78 2,05

K-4 - - - 0,10 0,12 0,15

K-5 - - - - 0,01 0,01

4 Madan suyu K-1 - 3,10 3,89 4,32 4,88 5,24

K-2 - 2,77 2,97 3,33 4,04 4,32

K-3 - 2,52 2,83 2,91 3,18 3,51

K-4 - - 0,11 0,14 0,18

K-5 - - - - 0,01 0,01

Eyni zamanda, miiayyan olunmusdur ki, K-5 kompozisiyasi sinaqlar miiddstinds
(18 ay) faktiki olaraq 6z g¢okisini doyismomisdir. On zoif miihafizo gabiliyysti K-1
kompozisiyasinda miisahido olunmusdur. Kompazisiyanin eyni zamanda ekoloji
problemlor yarada bilocayini nozoro alarag, todqigat islorinin sonraki moarhalalorinds
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yalmz K-4 vo K-5 torkibli kompazisiyalardan istifado edilmisdir. Miioyyan edilmisdir
ki, kompozisiyalarin xiisusiyyatinin torkibinde matrisanin kiitlo hissasine asasan
borkidicilara olan nisbati onlarin aparict xassalarine ciddi tasir edir.

Pimm A, MPa
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Sak.1. Kompozisiyanin tarkibinds matrisa va barkidicinin nisbatinin adgeziya
mohkomliyi vo penetrasiya gostaricising tasiri: 1,2- uygun olaraq K-5 va K-4
kompozisiya materiallarinda adgeziya; 3,4 - uygun olaraq K-4 vo K-5 kompozisiya
materiallarnda penetrasiya gostaricisinin doyigsmasini

Sok.1-do K-4 va K-5 kompozisiyalarin torkininds matrisa va barkidicisinin nisbati
gostorilmigdir. Burada I, II, III vo IV uygun olarsa bitum va oligomerin nisbati olub
60/40, 70/30, 80/20 va 90/10 toskil edir.

Sok.1-nin tohlilindon aydmn olur ki, barkidicinin hacminin kompazisiyanin
torkibindo doyismosi (artmasi) ilkin morhalodo onlarin adgeziya mdhkomliyinin vo
penetrasiya gostaricisinin yiiksalmasina sobab olur. Sonraki marhalalords bu faktorlarin
asagl dismosi misahido olunur. K-4 vo K-5 kompazisiyalarinda adgeziya
mohkomliyinin va penetrasiya gostoricilorinin maksimal giymotlori oligamer vo matrisa
arasindaki nisbatlorin uygun olaraq 65/35 vo 85/15 tosadiif edir.

Bu sobobdon kompazisiya materiallarinin madon sinaqlarina mohz bu nisbatdo
tokiblor gobul olunmusdur. Todgiqat iglarinin naticolori N.Norimanov adina, eloaco do
Qum adas1 NQCI-do totbiq olunmusdurlar. Siaq miiddati arzinds (18 ay) toklif olunan
ortiik materiallar1 ilo miihafisa olunan boru kamorlarinin vizual miisahidasi naticasinda
he¢ bir doyisikliyin (dagilma, gabarma vo yigisma hallar1) bas vermadiyi miioyyan
olunmusdur.

NOTICOLOR

1. Laboratoriya vo madan siaglarinin naticalorine asaslanaraq geyd etmoak olar ki, toklif
olunan ortiik materiallarinin tatbiqi ilo miihafizo olunan boru kemoarlarinin vizual
miisahidosi zamani hec¢ bir doyisikliklor (dagilma, qabarma vo yigisma hallari) bas
vermomisdir;
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2. Modifikasiya olunmus vo aminli birlosmalordon istifads etmokls toklif olunan bitum-
polimer osasli kompozisiya materiali metal boru komoarlarinin Kkorroziyadan
gorunmasinda istifadesi mogsadouygundur;

3. K-5 kompozisiyasinin torkibinds matrisa vo barkidici nisbatinin 85:15 % gobulu
tovsiya olunur.
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PA3PABOTKA IMOJJUMEPHBIX TOKPBITHI 1151
AHTUKOPPO3MOHHOU 3AIIATHI HE®TETA30TPYBOIIPOBO/IOB

K.b.Upasannwi, U.A.I abubos
Aszepoatioacanckuti I'ocyoapcmeennviii Ynueepcumem Heghmu u Ilpomwviunennocmu
h.ibo@mail.ru

Paspabomanvr Hogvie KOMRO3UYUOHHBIE MamMeEpUaAIbl HA OCHO8E OUMYMHOU MAMpuybl u
NOAUMEPHBIX D0OABOK INACMOMEP-ONUSOMEPHBIX cMecell. JIsi UChbIMAHUI NPU2OMOGIEHbl NAMb
0bpaszyos ¢ eapuayueli cocmasa U COOMHOWweHUull 006asox Kk mampuye.M3yyenvt ux usuxo-
MexaHuyeckue XapaKxmepucmuku, Had OCHO6€ AHANU3A NOJYYEHHBIX De3Vibmamos GblOpaHbl
onmumanvHvle 00pazysl.llposedensvl UCNLIMAHUSL CBOUCME PA3IUYHBIX KOMHOZUYUL 8 PA3HBIX
aspeccugHblx  cpedax. Bulisenenvl KoppensiyuonHvle  3A8UCUMOCHIU  MeHCOYy  COCMABOM
KOMRO3UYULL U CHENeHbI0 ad2e3ul, MEepOOCHmbviO U NOKA3AMENSAMU NeHempayuu. Y cmanogieHo,
umo obpaszey K5 ¢ coomnowenuem mampuya/oobasxa, pasnom 85/15(%) noxazan naunyuwue
Pe3VIbMamvl N0 803MONCHOCTHU OIUMENbHO20 UCHONL30BAHUSL 8 KAUeCee AHMUKOPPO3UOHHO20
NOKpuImuUst U ModCem Oblmb PEKOMEHO08aH 07 UWUPOKO20 UCNONb308AHUSL 6 YCIOGUSIX
NPOMBICTIOBHIX U MOPCKUX 800.
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Knrouesvre cnosa: Tpybonposoo, nokpwvimus, Kopposus, Heghmbe, 2a3, OUMym, 3NOKCUOHAS
cmona, aozesus, 2UOPOU3ONAYUSL.

DEVELOPMENT OF POLYMER COATINGS FOR ANTI-CORROSION
PROTECTION OF OIL AND GAS PIPELINES

K.B.lravanli, I.A. Habibov
Azerbaijan State Oil and Industry University
h.ibo@mail.ru

New composition materials based on bitiminous matrix and polimer additives of elastomer-
oligomer mixture have been developed.

Five samples with composition variations and matrix/additive ratio have been prepared for
testing. Their physical-mechanical characteristics have been studied,optimal samples have been
chosen on the basis of the analysis of the obtained results.Testings of the properties of various
compositions in different aggressive environments have been carried out. Correlation
dependences between composition content and adhesion degree, strength and penetration data
have been revealed. It has been determined that sample K 5 with ratio of matrix/additive equal
to 85 /15 (%) showed the best results on the possible long term use as anti-corrosion coating
and it can be recommended for wide application in sea and field waters conditions.

Keywords: Pipeline, coatings, corrosion, oil, gas, bitumen, epoxy resin, adhesion,
waterproofing.
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HNCCIEJOBAHUE COCTABA I'A30B, IIOJIYYEHHBIX B TIPOLNECCE
KATAJIUTHYECKOI'O KPEKAHI A IO/ BO3JIEHCTBUEM

MATHUTHOTI'O ITOJISI
H.A Xanagposa , H.B. Abbacosa

Aszepbatiodcanckuii I'ocyoapcmeennviil Ynuseepcumem Hegpmu u
Ipomvrunennocmu

narminaabbasoval@gmail.com

Uccneoosanvr noxazamenu sgpgexmusHocmu, 6vix00a U QUIUKO-XUMUYECKUX CBOUCME
Yeneulx npooyKmos npoyecca Kamaiumuiecko2o KpeKuHea npu 8030eticmeutt. MAeHUMHO20
nons kaxk Ha kamanuzamop cpauynuposannvii OMHUKAT-210I1, mak u na npumensemoe 8
npoyecce cvipve. B pezyivmame dKCnepumeHma Oblio GbIs8IEHO, YO NPU HAMACHUYUBAHUU
CIPbSL U KAMAIU3Amopa npoyecca Kamaiumuyecko2o KpeKuHed Npoucxooum usMeHeHue ux
Cmpoenust U CIMpPYKMypbl, 4imo CHOCOOCMEYem NosblieHuio dhgdexmusnocmu npoyeccd, a
MAaKice YBeIUYeHUIO bIX00d U YIYUUEeHUs KAYeCm8a NOIYYAeMbIX CEeMIbIX HehmenpooyKmos
U 2306 8 3HAUUMETLHOM HOPsOKe.

Knwuesvie cnosa: xamanumuueckuii KpeKuHe, ceemivle HeQmMenpooyKmsl, 6aKyyMHblll
eazounw, kamaauzamop, mazym, OMHUKAT-210I1, benszunosas @paxyus, HcupHvle 2asbl,
2a3vbl KpeKuHed, MAeHUMHoe noje, CeleKmueHOCHyb, UHOYKMUBGHOCb.

BBEJIEHUE

Heinemnuelt nnayctpun HedTenepepabOTKH MpUCYILe Ype3MepHOe oTpelieHne
TPAAUIUOHHBIX PECYpPCOB ChIPbiA, B PE3YJIbLTATEC YEro, CTAHOBUTCA HCMHHYCMbIM
Ne(QUIUT TMOAXOIAIIETO ChIpbS M HENPEPHIBHOE YBEIMYEHHE CIIpOca Ha CBETIIbIE
He(TenpoayKThl. BceiencTsue 3Toro, ¢ Lenbl0 YBEIWYEHMs! BBIXOJA HEOOXOAMMBIX
MPOMBIIIJIEHHOCTH MOTOPHBIX TOIUIMB, HAXOIUT aKTyaJlbHOCTh pPELICHHE MpOOIeMbl
IIPOLIECCOB NepepabOTKH TAKENbIX 0CTaTKOB HeTH [1,2].

OnHUM M3 OCHOBHBIX IPOLIECCOB HedTenepepadaThIBaOLIeH MPOMBIIITIEHHOCTH,
C 3HAYUTEIILHOH I[OJ'IGfI MPpONU3BOACTBA MOTOPHBIX TOIUIMB SABJIACTCA IIPOLIECC
KaTaJIUTUYECKOro KpekuHra. HauOonee pacnpocTpaHEHHbBI BapuHaHT HpPOBEIECHUS
npotecca KaTaJIUTHUYECKOTO KpEKHUHTa Oasupyercs Ha NPUMEHEHUU
NICEBJO0KIIKEHHOIO C€JI0 KaranusaTopa. ['J1aBHas 1ienb mIpouecca 3akio4yacTcs B
MIPOU3BOJICTBE  BBICOKOOKTAHOBOTO  OCH3MHOBOIO  KOMIIOHEHTa U IIEHHBIX
YTJICBOOOPOJHBIX T'a30B, JISI IMPUMCHCHHUSA B Ka4YC€CTBC CHLIPbA B He(bTCXI/IMI/I‘IeCKOM
cunrese [3,5].

BaxxHBI acnekT JIIL o0ecrieyeHus IMPOMBIIIJIECHHOCTH COOTBETCTBYHOIINMHA
TOIUTUBHBIMH peCcypcaMM HMeeT HHTEHCH(HKaLUs TIpolecca KaTalIuTHYECKOTro
KpCKHUHra. I/IHTCHCI/I(l)I/IKaHI/IS[ nmponecca B OCHOBHOM OCYHIECTBIIACTCA IIYTAMU
COBEPILLICHCTBOBAHMS MM pa3pabOTKM HOBBIX TEXHOJIOTHH, KaTaJU3aTOPOB BBICOKON
aKTUBHOCTH U CEJIEKTUBHOCTH. TeM He MeHee, NEepedyHCIIEHHbIE CIOCOObI TpeOyIoT

OOJIBIIIMX BJIOKECHUI U HE BCCTAa OIpaBAbLIBAOT cebs B 9KCIUTYAaTUPYCMBbIX YCTAHOBKaAx
[4.5].

ISSN: 2663-7006 37



B nocnennee Bpems, [Uid MHTEHCH(MKALMU Ipolecca, HauOoJblllee BHUMAaHUE
MPUBJICKACT NMPUMEHEHUE HHEPreTHUECKUX M (PU3MUECKUX BO3JACHCTBUHM, TaKMX KakK
IEKTPUUYECKOE, MAarHUTHOE, 3JIEKTPOMAarHUTHOE, aKyCTUYECKOe WIM BUOpaIOHHOE
nosie [6]. B manHo# paGoTe, HaMu OBLIO HMCCICIOBAHO BO3JCHCTBUE IMOCTOSIHHOTO
MarHuTHOIO HOJS Ha BBIXOA M CBOMCTBAa IOJy4YaeMbIX IPOAYKTOB B Ipoliecce
KAaTaJUTUYECKOIO0 KpeKuHra. [JaBHas 1enb  HMCCIEJOBaHMS  3aKJIIOYAETCsl B
MHTEHCU(UKAMKM Ipolecca KaTaIUTHUYECKOro KpPEKHWHIa IyTeM IpelBapUTelbHOM
obpabotku katanmuzatopa OMHUKAT-210I1 u cblpbs MarHuTHBIM TIOJIEM, TEM CAMBIM
JNOCTUITHYTh  YBEJIIMYEHHS BBIXOJA CBETJIBIX HEMTEHNPOAYKTOB U  YIy4IICHHS
KaueCTBEHHOI'0 COCTaBa M0JIy4aeMbIX I'a30B.

Jlnis peasin3aliuy 3alaHHOM 1€l TpeOOBaIOCh PELICHUE CIeYIOIUX 3aau:

- UCCJIEJOBaHME BJIMSHUS Ha IMPOLECC KATAIUTUYECKOTO0 KPEKHHIa MOCTOSHHOIO
MarHuTHOIO HOJIS IIPU:

a) IlpenBapuTenbHOI MAarHUTHOW 00pabOTKE KaTaIM3aTOPa;
b) IIpexBapuTenbHON MAarHUTHOH 0OPabOTKE CHIPHS;
c) CoBMECTHOI IpeIBaApUTEIILHOIN 00pa0OTKE U KaTalu3aTopa,  ChIPbS;

IKCIHEPUMEHTAJIbBHASA YACTb

JIJIs 9KCTIEpUMEHTAIBHOTO UCCIICIOBAHMS HAMU OBLITU B3SITHI B KAYECTBE CBHIPHS -
bpakuuss  BakyymHOro raszoins 350 — SOOOC, Ma3yT, SBISIFOUIUNCA OCTAaTKOM
nepepaboTku He(TH, B TO BpeMsl KaK, KaTaIM3aTOPOM CIIYXKHIJI TPaHYJIUPOBAHHBIN
OMHUKAT-210I1. Hamu Obutd HcciaenoBaHbl KayecTBa MPOAYKTOB IMOJIYUYEHHBIX B
MPOIIeCCe KATATUTHYECKOTO KPEKHHTa KaK YMCTOTO BaKYYMHOT'O Ta30MIIsl, TAK U CMECHU
BI" ¢ 10% ma3yra npu BO3IEHCTBUU MarHUTHOTO IOJISI M B OOBIYHBIX YCIOBUSAX. B
AKCIIEPUMEHTE, TIOJT BIMSHUEM IMOCTOSSHHOTO MarHUTHOTO ITOJISI HANPsHKEHHOCTRIO 0,3
Tn, npoBoaunace 00paboTKa 0Opa3lOB CHIPhS W KaTalu3aTopa, Kak B pa3lelIbHOM
MOPSIJIKE, TAaK U COBMECTHO.

B tabmunax 1, 2, 3 maHbl pU3MKO-XMMHYECKHE MOKA3aTENIH HCIOJNb3yEeMbIX B
MIPOIIECCE CHIPhS U KaTaIM3aTOPa COOTBETCTBEHHO.

Tabmuma 1

OU3NKO-XUMHUYECKasi XapaKTePUCTHKA BAKYyMHOTO Ta30MJis

HaumenoBaHue mokasaTteneu BakyyMHBbIlI OTTOH
Tnotrocts mpu 20 °C, kr/m° 900
@DpakimoHHBIN cocTaB, % 00.

H.K. 290

10 % 310

20 % 330

30 % 350

40 % 380

50 % 410

60 % 425

70 % 440

80 % 455

90 % 470

_
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MPOIODKEHHE TaOIuIbl 1

K.K. 500

nepersato Bcero, % o0.

1o 350 °C 7.0

10 400 °C 45.0

1o 450 °C 86.0

10 500 °C 98
Kunematmaeckast Bsskocts mpu 50 °C, Mm°/c 21.64
Conepsxanue cepsl, % macc. 0.7
Temmieparypa BCIBIIIKH (B OTKPBITOM THTIIE), °C 175
Temmneparypa 3amepsanus, °C (+)18

Kucnornocts, Mr KOH/100 M1 cbipbst —
Hopanoe uucino, T Jo/100 Mt cbipbst —
Kokcyemocts, % macc. 0.4

Conepranue 305bl, % macc. OTC.
CoJzepxaHure MeXaHUYeCKuX npumeceid, % macc. OTC.
Coneprxanue BoJibl, %o Macc. 0.2
ConeprxaHue aKIM3HbIX cMOJI, %0 Macc. 10

['pynnoBoii yrieBo1opOIHbIN COCTAB
a/IcCOpOLIMOHHBIM METOJIOM, % Macc.

HadTeHO-TIapauHOBBIE 70.7
JIETKasl apoOMaTHKa 9.3
CpeaHsIs ApOMATHKA 17.1
TsDKeJas apoMaTUKa 18.2
CmoJtbl 3.0
Tabmua 2
KayecTBeHHast XapaKTepUCTKa Ma3yTa
[Toka3zarenu 3HavyeHus
ITnotHOCTH mpu 20°C, Kr/M° 939.4
@pakIMOHHBIN cocTaB, % Macc.:
<350°C
350-400°C
400-450°C 18
450-500°C 23
>500°C 52
Temneparypa, °C:
Hayaya KUIeHus 346
3acThIBaHUS + 22
Kunemarundaeckas Bsiskocts mpi 100 °C, mm/c 17.9
Kokcyemocts o Konpanacony, % macc. 5.7
39
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MIPOJIOJKCHHE TAOUIIBI 2

Coneprxanue, % mMacc.

Cepsbl 0.4
307BI 0.0658
AcdanpTeHos 2.8
Cmon 10.28
MonekyinsapHas macca 475
ConeprkaHue MeTauioB, % Macc.:
v 8:10™
Ni 13.2-10"
Fe 4.0-10™
Cu 0.54:10
Na 3.2:10
Tabmuua 3
KauectBennas xapakrepuctuka karanuzaropa OMHUKAT-210I1
[Toxazarenu 3HaueHue
MuxkpocTpyKkTypa rnociie TepmoodpadoTku mipu 750 °C 150-180
B TCUCHHEC 5 YACOB, MKM
Cpennuii pa3Mep 4acTull, MK 65-70
Cpennuii fuameTp nop, Mm 0.4-0.45
HaceimmHast ma0THOCTE, T/MII 0.61-0.65
XuMHUUecKuit coctas, % Macc:
Si 15.41
Al 11.7
Ti 1.08
Fe 0.711
V 0.402
S 0.199
Cl 0.196
K 0.154
Mn 0.069
Cr 0.057
Ba 0.026
Sr 0.015
Zr 0.009
Pb 0.009
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NPOIOIDKEHHUE TaOIHIIbI 3

Zn 0.006
Ni 0.04
Co 0.003
Nb 0.002
Bi 0.001
Sn 0.001
Rn 0.001

OmbrTel 6b1TH OcymiecTBieHb! ipu 500 °C 1 ckopocTH Mmoauu chipbs 1 q'l, Ha

nabopaTopHO# yCTaHOBKE, MOKa3aHHOU Ha puc.l.

[lepen myckoMm ycTaHOBKA MPOIYBAETCS a30TOM, MPEABAPUTEIHHO MPOMYCKAEMbIM
4yepe3 pPeakTop C MEIHBIMH CTPY)KKaMH, IOMEIIEHHBI B Teub, IS yAaJeHHS
kuciopoaa. Peakrop 1 ycTaHOBKHM M3rOTOBJICH M3 KBapIia, 0OBEM PEaKIMOHHON 30HBI
cocraBisier 30 cm”, a BHyTpeHHuil auamerp 30 mMMm. CucremMoll aBTOMaTHYECKOIO
peryiupoBanusi W aBTOTpaHchopmaTopoMm 7  obecreywBayiach  HEOOXoauMast
TeMreparypa mporecca. OmbIThl OCylIecTBIsUIMCH Tpu Temmepatype 460-510 °C. B
PEaKIMOHHYI0O 30HY CBIPbEBYIO CMECh TMOJABAIA C MOMOUIbIO CHEIHAIBLHOTO
HUJKOCTHOTO Hacoca.

aozoyx

17

cos0yx
—

Puc.1. Cxema nabopaTopHOi YCTaHOBKHU JJISl U3y4UeHUs ACHCTBUS MAarHUTHOTO
TIOJIS1 Ha TIPOIIECC KaTATMTHYECKOTO KPEeKHHTa: 1 — peakTop, 2 — MeTayuinyeckast CeTka,
3 — muddepeHanbHbI MAHOMETD, 4 — poTaMeTp, 5 — peryJupyromuid  BEeHTHIIb,
6 — BO3AYIIHBIA BEHTWIATOP, / — aBTOTpaHCHOPMATOP, 8 — TOTEHITHOMETD,
9 — nmpoOka, 10 — nukioH, 11 — crosk, 12 — HakonuTEeNbHAS €MKOCTh, 13 — TepMOMeETD,
14 — marHuTHas KaTymika , 15 — Maraut npoBoJ (cepieuHuK), 16 — peryiaupyemsbii
MCTOYHUK MUTaHUsA, 17 — ra30BbIi CUETUUK

OO6beMHas CKOPOCTh MMOJAYM ChIpbs cocTaBisia 1 gl B KBapIEBbII pPEaKTOp
MOMEIIATM 3apaHee NPUTOTOBICHHBIN rpaHyIHMpOBaHHbIM Katanu3arop OmHukar-21011
B 06beMe 15-20 cM® (CpeHHMil QEaMeTp IpaHys COCTABISUI 2 MM), MPEIBAPHTENHHO
sarpykas. B HIDKHIOIO 9YacTh KBApIEBYIO HAacajgky B obbeme 1-2 cm®, moBepx
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KaTaJiu3aTopa Tak)Ke pa3Mellaid KBapIleBYIO Hacaaky B oObeme 2-3 oM’ Cpennumit
JUaMETp rpaHyJl KBapLIeBOTO KOHTAKTA COCTABIISLI 2 MM.

Jlanee, peakTop C KaTaJM3aTOpoOM MOMEUIATM B IMJIMHIPUYECKYIO KBapIIEBYIO
neyb 2, MpU 3TOM TeMIeparypa Ipollecca KOHTPOIUPOBAJIACh TepMOIapaMu B TpeEX
TOYKaxX: HIDKHEM, CpEeJIHEM M BEpXHEeM CcllosiX Karanuzatopa. Jius wusmepeHus
TEeMIIepaTypbl MPUMEHSIACh XPOMENb-KOMENeBasi TEPMOIlapa, KOTOPYK MOMEad B
TEepMOIIapHbI KapMaH peakTopa. TemmepaTypy peakTopa AOBOAUIU 10 PEKHUMHON
MOCTENEHHO MPHU MOMOIIH PETrYJISTOpa TEMIIEPATyphI 3.

IIpn HeobxoauMocTH pabOThl B MarHUTHOM IIOJIE, PEAKTOpP BMECTE C IEYKOil
MOMENIAIA MEXAY MOJI0CAMH AJIEKTPOMArHuTa 15 HanpsKEHHOCTHIO MArHUTHOTO TOJIS
B 0,25-0,30 T, mOTOK MarHMTHOM MHAYKIMA KOTOPOI'O PEryJIHPOBAICS U3MEHEHHEM
CHUJIBI TIOCTOSIHHOTO TOKa OT BhIIpSIMUTEINS 16.

[Ipu noctwxeHuu 3aJaHHON TemIepaTypbl B peakTop | mopaBajii ¢ MOMOILBIO
KUJKOCTHOTO HAacoca U3 €MKOCTU ChIphE, MPEABAPUTEIILHO HArpeToe B MCHApUTENe, B
MapOXKUAKOCTHOM COCTOSHUU. ABTOTpaHC(HOPMATOPOM pEryIHUpYyeTcs TemIepaTrypa
WCIIapUTENs, a C JOTOMETPa CHUMAIOTCS MMOKa3aHUsl TeEMIIepaTyphl peaKIuu.

B peakrope ocyiecTBisieTcs peakiys KaTaTuTHYeCKOT0 KPEKHHTa MPH 33JaHHbBIX
PEeKUMHBIX TIapaMeTpax: TeMIeparypbl U OOBEMHOM CKOPOCTH TMOAAYU  CBIPHA.
[IpoaykTsl peakuuu U3 PEaKIHOHHOW 30HBI TMOCTYMAalOT B KOHACHCALMOHHO-
XOoJIoAWIIbHYIO cucteMy. [lociie KoHeHcauyu KaTaiu3aT HAIPaBISIETCs] B IPUEMHUK, a
YIJIEBOJOPOAHBIE Ta3bl, MPOWJS Ta30BbI CUETYHMK, COpAchIBalOTCS B aTtMocdepy, C
MpeABapPUTEIILHBIM OTOOPOM MPOOBI Ta3a JJis aHaIu3a.

[Tocne 3aBepiieHus OMBITa PEAKTOP MPOJIYBAIOT BO3AYXOM Ipu TemmepaTtype 600
°C nns peayiu3aliiy OKUCIUTEIBHON PEereHepaluy KaTain3aTopa.

PE3YJIBTATBI U UX OBCYKAEHUE

B Tabmune 4 u 5 mpeacraBieHbl pe3yabTaThl SKCIEPUMEHTOB Ipoliecca
KAaTaJIUTUYECKOT0 KPEKUHIa TOJ BIUSHUEM IOCTOSHHOIO MAarHUTHOIO MOJIs, KaKk Ha
ceIpbé, Tak U Ha katanuzarop OMHUKAT-21011. AHanu3upysi BEIXOAHBIE ITOKA3aTeIN
JaHHBIE B TaOJMIIAX, CJIEIYET BBIBOJ, UYTO J00aBJICHHEM K BayymMHOMY razouito 10%
Ma3yTa, BBIXOJ CBETJIBIX TOILIMB CTaJO BO3MOKHO yBelIMUuTh Ha 7%. BeposdrHo, 4to
3TO CBSI3aHO C HAJMYMEM IOJMKOHJIEHCUPOBAaHHBIX ((heHaHTPEHOBbIE U HAQTAINHOBBIC)
apoOMaTHYECKHUX YIJIEBOJOPOJOB B COCTaBE NPSMOIOHHOIO MasyTa. Belieyka3aHHble
YIJI€BOAOPOABl MOTYT OBITh OTHECEHBl K CHEIHaJbHBIM J100aBKaM aKTUBATOPaM,
BIMSIOIIMM Ha (opMupoBaHHe HE(PTAHBIX TUCIEPCHBIX CUCTEM, a TaKXK€ Ha HX
CBOMCTBa U (ha30BbIE MEPEXO/IBI.

OOBbsicHeHHE yBEIMUYEHHS BBIX0/1a IPOAYKTOB Ipoliecca KPpeKHHra ¢ J00aBIeHueM
K BakyyMHoMYy razoino 10% mnpsSMOrOHHOro MasyTa, 3akKjilo4yaercs B OOJBIION
a/IcCOpOLIMOHHOI CTIOCOOHOCTH YTIIEBOIOPOIOB BXOASIIMX B COCTaB Ma3yTa, KOTOPBIE CO
CKOPOCTBIO XE€MOCOpPOMpYsSCh Ha TOBEPXHOCTH KaTaju3aTopa, WIrpalT pojb
MHUIMATOPOB  (hopMupOBaHHUsS KapOOHWI-WMOHOB, T.€. SABISIOTCS HMHULUATOPAMHU
KpeKkHHra. J{onoiaHuTenbHo, JaHHBINA 3PPEKT HHUIUHUPOBAHUS MOKHO OOBSICHUTDH TEM,
YTO TEUYEHUSI TEPMUUYECKUX PEAKLUN YCUIUBAIOTCS C YTSHKEIIEHUEM ChIPbSL.

Kax BuIHO M3 AaHHBIX Tabmul 4 ¥ 5, HaWTydlllMe MOKa3aTelu BBIXOJIa CBETJIBIX
HePTEeNnpoayKTOB (OCH3MHOBOM W JAM3ENbHOM (pakuumii) OBUIM MOJYYEHBI IPH
obpabotke MII Tonmbko Karanmu3aTopa: MPU KPEKWHIe YHUCTOTO BAKYyMHOTO Ta30MIIsA
BbIX0Z yBenuuuics Ha 10,5 %, a npu kpekuHre cbipbeBoii cMecu Bl' + ma3yr — Ha 17,7

) 42
WWW.ajCNews.org



£zi11920 | Azarbaycan

N =1L
1

D

% Macc. BpIxon ra3oB moiy4yaeMbpIX B IpoLecce€ KpeKHHra mpu BiausHuu MIIL,
YMEHbILIAeTCs NpUMepHO Ha 4,7%.

Tabauua 4
Baustare MIT Ha mpoliecc KaTaIuTHYECKOI0 KPEKUHIa YMCTOTr0 BAKYYMHOIO T'a30MJIst

Maruutnas obpabdotka (0,3 To)
Iloxasarenu BT 6e3 ChIPBE (-) chIpbé (+) cbIppé (+)
MII KaTaJn3aTtop | Karaiausa KaTaJn3arop
(+) Top (-) (+)

Bssro:
BakyymHbIli Ta30i1b 100 100 100 100
[Tonyueno, % macc.
I'a3 kpekuHra 14. 10.1 10.4 13.8

8
XKunkue npoayKTHl, B 80. 85.0 83.5 81.0
T.4. 0
@p. HK.-190 °C 32. 40.5 41.7 35

3
@p. 190-350 °C 21. 23.7 22.3 19.2

4
®p. BeIIe 350 °C 26. 20.8 24.0 26.8

3

Koxkc 3.2 3.0 3.0 3.2
[Totepu 2.0 1.9 2.0 2.0

CymMma cBeTIBIX 53. 64.2 64.0 54.2
bpaxuuit 7
Konsepcus 73. 79.2 79.0 71.2

7

[Mpumeuanue: (+) — o6paborano MII; (-) — e o6paboTano MIIT
Tabmuma 5

Bmusaue MII Ha nporiece KaTaaTuTAYECKOTO KPEKUHIa CHIPhEBON CMECU

MarnutHas obpadotka (0,3 Tm)

Ceipbe:
[Moxkaszarenu, % macc. iergly(; chIphE (-) ceIpbé (+) | chIpbé (1)
KaTaJau3aTop | KaTalu3aTop | KaTajau3aro
oesMIL 1 () () p(+)
[Tonyueno, %
I"a3 kpekuHra 17.5 4.6 4.5 17.8
XKunkue npoayKTHl, B T.4. 77.2 90.3 89.7 76.9
®p. v.k.-190 °C 29.3 26.8 26.6 28.6
®p. 190-350 °C 35.1 55.3 55.1 36.2
®p. Boime 350 °C 12.8 8.2 8.0 12.1
Kokc 3.3 3.0 3.2 3.2
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[ToTepu 2.0 2.1 2.6 2.1

Utoro: 100 100 100 100
Konsepcus 87.2 91.8 91.7 88.4
CymMa CBeTIIBIX H/I 64.4 82.1 81.7 64.8

[Tpumeuanue: (+) — ob6paborano MII; (-) — e o6padboTano MIIT

OnHako, KayeCTBEHHBIM COCTaB MPOAYKTOB KATAIMTUYECKOrO KPEKHHTa IpH
BozaeiicTBun MII Ha mporiece Bechma yiydmmics. COrjacHO TaHHBIM TaOIUIbI 6, IPU
CPaBHCHMHM KAueCTBEHHBIX IOKa3aTelell MPOAYKTOB KaTAJIMTUYECKOTO KPEKHHIa
MIPOBEJICHHOTO KaK MOJI BIUSHAEM MarHUTHOTO TOJS, TaK U TPU OOBIYHBIX YCIOBUSX, B
OCHOBHOM HaOJI0JIaeTC YMCHBIIICHHE COJEP)KAHMS CEPbl B COCTaBE IICJIEBBIX
MPOAYKTOB KpPEKHWHTa, OKTAHOBOE YHCJIO OCH3MHOBOW (Ppakiyy MOBBICHIIOCH 10 83
IIYHKTOB, B COCTaBE I10JIy4aeMbIX ra30B BO3pocio coaepkanue HeHHbIX 111D u bb® no
45,0% u 37,6% COOTBETCTBEHHO.

Tabmnuna 6
CpaBHEHHUE Ka4yecTBa MPOJYKTOB KPEKUHTa BAKYYMHOTO Ta30UJIsl IO/ ACHCTBUEM
MarHMTHOTO TIOJIS ¥ B OOBIYHBIX YCIOBHUSIX

[Toka3zarenu nMpoayKoB B marauTHOM M0ITE be3 maruuTHOM
00paboTku
bensun
ITnotHocTs 1pu 20 °C, kr/m3 732.8 744.5
Copepxanue cepbl, YoMacc. 0.9 0.11
OKTaHOBOE YUCIIO 83 81
§15()
CopepxaHue MponuseHa 45.0 43.2
Conepxanne C4 Y%omacc. 7.0 6.5
Coneprxanue cepsbl, % macc. 0.018 0.02
bb®
Conepxanne Cs, YoMacc. 4.8 3.6
Conepxxanne Cg,%Macc. 37.6 29.9
Conepxanne Cs 1 BbIIre, YomMacc. 3.2 2.8
CopepxaHue cepbl, YoMacc. 0.016 0.02
Cyxotii ra3
Conepxanmne cepbl,%00. 0.7 1.0
Csu Cy4, % macc. 8 10
Conepxanne CO 0.30 0.32

JomosauTenbHO, Ha criektpodoromerpe «SPECORD M40» B obmactu  30000-
10000 cM™  GBLTH CHSTHI JJIEKTPOHHBIE CHEKTPBI AU((Y3HOTO OTpaKEHHsI UCXOJAHOTO
oOpasma katanu3aTopa u obpasma, oopadotanHoro MII.

CrnexTpbl 00pabOTaHHOTO M HCXOJHOTO KaTajau3aTopa HMEIT MeX1y co0oit
3HaYHTeNbHBIC OTINYHs. CleoBaTenbHO, Ha (POHE MIHMPOKOTO MOTIIOMIEHUS! OTMEYAETCS
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i npu 25500 u 20000 em?l. Ormeuaemble M. B CIeKTpax o00paboTaHHOTO
KaTaJII/I3aT02pa npu 25500 i 20000 cM ™ MOTYT GBITh 0XapaKTEPHU30BAHEI C MOTJIOMCHACM
vonamu Fe”* i Fe 3" B oxraspuaeckoii KoopIuHALHH.

VY4uuThIBas BBIIEHU3JI0KEHHOE, MOYKHO CJlie]aTh BBIBOJ, YTO B HAIIEM Cllyyae B
CHCTeMe, BO3MOXKHO TPHCYTCTBHE HOHOB Fe’*, B HEKOTOPHIX CIydasx ¢ ILIL
COBMajaiomuMu ¢ Tonocamu Fe”*, 6o MacKUpYIOIUMUCA 00Jiee MHTEHCUBHBIM
(OHOBBIM TOIJIOLIEHUEM.

Hcxons u3 NpoBEEHHBIX CIIEKTPAIbHBIX MCCIEI0BAHUMN BBISICHSETCS, UTO MOCIE
06paGOTKN KaTaTH3aTopa MATHATHBIM MOJIEM B CHCTEMe CTAaGHMIM3HpyIoTCs: HoHbl Fe 2*
v Fe ** B okTasaprueckoil KoOpAMHALIL

Specfum 15
21000

Fe
2000 IS'
- La
- U <l o _._//'\
. I S Nl La
o =
s a 10 12 14 16 1= 20 z2 24

o 2 4 % 28 30 32 £ = =
[t Scoste 21545 otz Cursor: 37.017 (18 ct=y o

Puc.2. CriekTpsbl 31eMEHTHOTO cocTaBa 00pa3ioB katanuzatopa Omuukat-210I1,
110 00pabOTKM MarHUTHBIM TTOJIEM

=

11000

= [
| Fo
A U te' s

2 4 s s 10 12 12 e 18 P 22 24 2% 28 20 32 B = 3= 0
Sacue e s cane 1 noe 0 os

Puc.3. CriekTpsl 3JIeMEHTHOTO cocTaBa 00pa3ioB katainuzaTopa Omuukar-21011
rocyie 00pabOTKH MarHUTHBIM TIOJIEM
beuto Takke wusydeHo BozaeiictBue MII  Hampskxennoctero 0,3 Tin Ha
JUCTIEPCHOCTh U CTPOEHHE HE(MTSIHOIO ChIPhS — BAaKYyMHOI'O Ta30iljii U €ro cMecu ¢
Ma3yToOM MeTojaMu auHamuueckoro paccesHusi cseta ([PC) u Y®-cnexrpockonmu.
ITo npuBeaeHHBIM B TabiuIEe 7 JaHHBIM, BUJIHO, YTO B 0oOpa3nax cmecu BI' ¢ mazyrom

0e3 MarHUTHOTO BO3JICUCTBHS pa3Mep OmpeesieMbIX YacTHIl Kojebnercs ot 36,9 1o
5541,7 HMm.
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Tabmauua 7

Pazmep wacTuir 1uist KCXOAHBIX (-) ¥ MPOIISAIINX MarHUTHYIO 00paboTKy (+) 0Opasmos
Ma3zyTa 1 ero cmecei ¢ BI' B pacTBopax rekcana v ToJiyoJia

Geo Geo Dif.

Median, | Mode,

Haspamue mean, | var., | Coef, | &
nm nm 2 2 %
nm nm me/s
Ma3yr (-) : Tekcan 6395 | 624.7 | 7405 | 1.17 |21210"°| 25
Ma3yr (-) : Tomyon 1.3 1.1 1.4 1.05 | 1.21:10° | 30

Masyr (+) : rexcan 4743 | 472.9 | 5754 | 1.3179 [ 2.89-10™° | 16
Masyr (+) : Toyou 1.3 1.1 1.4 | 105 | 1.21-107 | 55

Bl + masyr (-) :rekcan | 37.7 | 369 | 386 | 1.07 [3.59-10™| 30

BI" + ma3yr (-) : rekcas,
yepe3 10 MuH.

55417 | «—» [5540.0 | 1.00 |2.4510%| 110

BI" +ma3yT (+) : rekcan,

1.1 1.1 1.2 | 1.004 | 1.20:10° | 55
yepe3 30MuH.

MarautHoe BO3/ICHCTBHE HA CHIPHE MPUBOIMT K TUCIIEPTUPOBAHUIO YacTHII 110 1,2
HM M 3TO COCTOSIHHE CHUCTEMBbI CTaOWJIBHO BO BpeMeHU. YD ucciaenoBaHus MOKa3aly,
9T0 HAOJIOJaeMble B CIEKTPE IMOJIOCHI XapaKTEePHBI U T-TT MEPEXO0JIOB B CTPYKTYpE
acambTCHOB, a U3MEHEHHs B 00pa3liax, MOJBEPTHYTHIX MAarHUTHOMY BO3JCHCTBHUIO
(cmBuUr B JIMHHOBOJIHOBYIO CTOpPOHY), OOYCJIOBIEHBI JPOOJECHHUEM KJIAcTepOB
ac(aNbTeHOBBIX CTPYKTYp. 3acueT IpoOJieHHs KIacTepoB ac(albTEHOB JOCTUTAETCS
YMEHBIIICHHE BS3KOCTH Ma3yTa, Ojaromaps 4YeMy IPOWCXOJHUT €ro pPa3KImKEHUE B
BaKyyMHOM Ta30MJie, YTO TMO3BOJSET MOHH3UTh TEMIIEPATypy IMPOBEICHHUs Mpolecca
KaTaAJIMTUYECKOro KpekuHra npuMmepHo Ha 5S0°C, noxons mo 450°C.

Tabmuma 8
CpaBHeHHE cOCTaBa KUPHOTO ra3a MOJYyYEeHHOTO B MPOLIECCE KaTATUTHIECKOTO
KpPEKHMHTa TOJ] 1eHCTBUEM MarHUTHOTO TOJISI U B OOBIUHBIX YCIOBHSIX

Ne55 ycraHoBKa KaTanUTUYECKOTO [To mpoBeneHHOMY UCCIIETOBAaHHIO
kpekunra HII3 umenu I'.Anuesa

be3 nmelicTBUS MAarHUTHOTO OIS [Ipu BIMSHUY MarHUTHOTO MOJS

HasBanue O0wveM % Hassanue O0wveM %
Bonopon 3.1 Bognopon 31.2
Kucnopon 0.4 Kucnopon 1.5
Aszot 0.3 Azot 15.2
Meran 5.7 Metan 1.7
CcO 0.6 CcO 38.0
CO; 1.1 CO, 0.3
H,S 0.6 H,S 0.2
OTUIIeH 4.7 OTHIIEH 0.9
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OtaH 2.7 OTtaH 2.0
[Tpommien 15.2 [Tponmien 2.2
[Tponan 5.9 [Tpoman 1.3
N.6ytan 16.2 W.6yran 1.2
N.6ytunen 4.6 N.6ytunen 1.0
H.6yran 6.6 H.Oyran 0.5
T.OyTunen 5.7 Tp.OyTriieHn 0.7
C.OytuneH 4.7 C.Oytunen 0.5
3-metun OyreH-1 0.4 3-metun OyreH-1 0.0
W.nenran 11.9 W.nenran 1.1
2-metun OyteH-1 2.2 2-metun OyreH-1 0.1
H.nenran 5.8 H.nenran 0.2
2-metun OyTeH-2 1.6 2-metui OyTeH-2 0.2
[TnotHocts 20°C 1.521 ITnoraocts 20°C 1.261

B rtabmune 8 mpezncraBieHO CpaBHEHHE KauyeCTBEHHOTO COCTaBa YXHUPHOTO ras3a
IIOJIyYEHHOT'0 B YCTaHOBKe KaTajntudyeckoro kpekunra NeS5 B HII3 umenu I'.Anuesa u
B pe3yibTaTe MPOBEJECHHOIO HaMU IMIpollecca KaTAIUTHUYECKOrO0 KpPEKHWHra MoJ
BiusgHMEeM noctosHHoro MII. Mcxons w3 npHBENEHHBIX JaHHBIX, Cpa3y 3aMETHO,
YMEHBIIIEHHE KOJIMYecTBa TakuX KoMnoHeHTOoB kak COj, HoS u yBenuuenue
coJepKaHus a30Ta MPU BIMSIHUM Ha IIPOLIECC MOCTOSHHBIM MAarHUTHBIM nosieM. /[[is
YKUPHOTO I'a3a YMEHbBIIECHHUE COAEP/KAHUS B €r0 COCTaBE KUCIIBIX KOMIIOHEHTOB SIBIISIETCS
OOJIBIIINM MPEUMYIIECTBOM, ITO3BOJISIONINM CHU3UTH BEPOSITHOCTh KOPPO3HH aIapaToB
mpoiecca.

B urtore, Ha OCHOBE NIPOBEACHHBIX UCCIIEA0BAHNM, BBIACHWIOCH, YTO IIPU BIUSHUN
Ha MpOLECcC KaTaJIUTUYECKOro KpekuHra noctossHabiM MII, addextuBHOCTS TpoOLIECCa,
BBIXOJ M KAayeCTBO IIENEBbIX MPOAYKTOB JIEHCTBUTENIBbHO TMoBbImaercs. Hambonee
YJIOBJIETBOPHUTENbHbIE MTOKA3aTeIN ObLIM MOJIYYEHbI TP MPEIBapUTEIbHON MarHUTHOM
00paboTKe TOJBKO KaTajlu3aTopa BBHUJY OOECIEUeHHUs BBICOKOTO BBIXOJA CBETJIBIX
HepTenpoayKTOB (OEH3MHOBOM M U3ENbHOM (pakuuil) U yaydIlIeHUs KauyeCTBEHHOTO
COCTaBa IOJYyYaeMBbIX Ta30BbIX (pakUui, TEM CaMbIM IO3BOJISISI 3aMETHO IMOBBICUTD
3¢ (HeKTUBHOCTH TpoIleCcca.
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MAQNIT SAHOSININ TOSIRI ALTINDA APARILAN KATALITIK
KREKINQ PROSESININ NOTiCOSINDO ALINAN QAZLARIN
TORKIBININ TODQIiQi

LA. Xalofova , N.V. Abbasova

Azarbaycan Déviat Neft va Sanaye Universiteti
narminaabbasoval@gmail.com

Aparilan elmi tadqiqat isi katalitik kreking prosesinin katalizatoru qranul formalit OMNIKAT-
210P va xammalina magnit sahasi ila tasir etdikda prosesin effektiviik,alinan mahsullarin ¢ixim
vo fiziki-kimyavi xassalorinin gostoricilorinin arasdiriimasina hasr edilmisdir. Eksperimentlorin
naticasinda, katalitik kreking prosesinin katalizator vo xammalina magnit sahasi ila tasir
etdikda, onlarin struktur vo qurulusunda dayisikliyin bas vermasi askar edilmisdir, hanst ki,
prosesin effektivliyinin, homcinin, alman yiingiil neft mohsullarimin va qazlarm ahamiyyatli
doracada ciximimn artmasina va keyfiyyat gostarcilorinin yiiksalmasine gatirib ¢ixarir.

Acgar sozlar: katalitik kreking, yiingiil neft mahsullari, vakuum qazoyl, katalizator, mazut,
OMNIKAT-210P, benzin fraksiyasi, yagh qazlar, kreking gazlari, magnit sahasi, selektivlik,
induktivlik.

RESEARCH OF THE COMPOSITION OF GASES PRODUCED IN
THE PROCESS OF CATALYTIC CRACKING UNDER THE
INFLUENCEMAGNETIC FIELD

I.A. Khalafova , N.V.Abbasova
Azerbaijan State Oil and Industrial University
narminaabbasoval@gmail.com

In the conducted research were studied indicators of process efficiency, yield and physico-
chemical properties of catalytic cracking process products under the influence of magnetic
field on both catalyst granulated OMNIKAT-210P and raw materials used in process. As a
result of experiments, it was found that during magnetization of the feedstock and catalyst of
the catalytic cracking process, their structure and configuration change, which helps to
increase the efficiency of the process, as well as to increase the yield and improve the quality
of light petroleum products and gases in a significant amount.

Keywords: catalytic cracking, light petroleum products, vacuum gasoil, catalyst, atmospheric
residue, OMNIKAT-210P, gasoline fraction, wet gases, cracking gases, magnetic field,
selectivity, inductivity.
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BiNOQODI ORAZISINDON GOTURULMUS VULKAN PALCIGINDA
RADIOAKTIVLIYIN TOYINI

N.M.Sahnazorova
Azorbaycan Déviat Neft va Sanaye Universiteti
shahnazarovanarmina@gmail.com

Binagadi orazisindon gotiiriilmiis vulkan palgigi niimunasinin  torkibindaki tabii va siini
radionuklidlarin migdar: aragdiriimisdir. Niimuna analizlori asasinda niimunanin torkibinda
tobii radionuklidlorin **'Cs , *°Sr, *°Ra, #°Th, ?*Ac, “K, #°Pb handasi va daxili effektivliys
gora miqdar: hesablanmis va xiisusi effektiv migdart miiayyan olunmugsdur. Alinan naticaya
asason tabii radionuklidlara gora effektiv aktivliyi Agr < 370 Bk/kq —dan kicik oldugundan
niimuna torkibinda siini radionuklidlor miiayyan olunmamusdir.

Acar sozlor: radionuklid, izotop, handasi effektlik, daxili effektlik, effektiv aktivlik, minimum
detekta oluna bilan aktivlik.

GIRiS

Otraf miihitdo bas veran olava tosirlor vo radioaktiv girklonma bir ¢ox tobist
hadisalarina 6z tasirini gostormisdir. Azorbaycanda palgiq vulkanlarinin son piiskiirmoa
dovriiliiyti, ptiskiirma mohsullar1 va elaca do otraf orazilords yerlogon bitki ortiiyii tadqiq
edilorkon molum olmusdur ki, bu radioaktivlik palgiq vulkanlarina da yan tasirsiz
Otismayib. Binogadi orazisindo piiskiiron palgiq vulkaninin  radiometrik  vo
spektrometrik todgiqi osasinda vulkan palgigr niimunasinds radionuklidlorin miqdart,
xiisusi vo effektiv aktivliyi miioyyon edilmisdir [1,2].

Palgiq niimunasindoki radioaktivliyin miqdarint dyronmok iigiin asason yiiksok va
asagl radioaktivliyi olan noqtolordon palglq vulkaninin piiskiirma mohsullari
toplanmigdir. Palgiq vulkaninin piiskiirmo dovriiliiyiindon, foaliyystindon asili olaraq
vulkanik mohsullarin torkibindo méveud olan agir metallar, zohorli gazlar vo radioaktiv
elementlor Yer sothino atilir vo bunlar da radioaktiv elementlorin tobistlo birbasa
tomasina sobob olur [3].

Palgiq vulkanlarinin piiskiirdiiyii arazinin nazordon kegirilmosi palgiq vulkanimin
ohato olundugu torpaq Ortiiyliniin tobii Vo siini radioaktiv elementlorlo ¢irklonmis
olmasint siibut edir. Bu qrupa izotoplari bir-birina ardicil surotdo ¢evrilo bilon ii¢
radioaktiv elementlor ailosi aid edilir: birinci ailoys uran, torium, radium va aktinium
sirast daxildir. Bu radioaktiv elementlor igorisindo on ohomiyyatlisi uran sirasi
radioaktiv elemenlor (**U, ?°U ), radium (*®Ra), torium (**Th) vo radondur (**Rn,
220Rn). Ikinci radioaktiv elementlor grupuna radioaktivlik xassesine malik olan “adi”
element atomlarinin izotoplar1 daxildir. “Adi” element atomlarinin izotoplar: sirasina
asasan kalium (*°K), kalsium(*3Ca), sirkonium (*®zr), rubidium (3’Rb) aid edilir. Bu
sirada daha miithiim ohomiyyot kosb edon asason tobii radioaktivliyi yiiksok olan
kaliumdur. Ugiincii radioaktiv elementlor grupuna tritium (3H), karbon (**C), berillium
('Be, Be) daxildir ki, bu radioaktiv izotoplar da atmosferds xiisusan do kosmik
stialarin tosiri altinda amolo golir. Biitiin mdvcud olan tobii radioaktiv elementlarin
oksariyyati uzundmiirlii izotoplardir. Onlarin tobistds par¢alanma miiddsti 108 — 1017 il
arasinda doyisir. Bu radioaktiv elementlor & -, B — vo y- slalar buraxirlar. Tabii
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radioaktivlik uran, radium, kalium, torium izotoplarinin migdari ilo miiayyan olunur. Bu
izotoplar daha ¢ox tabiatda Sopalonmis sokildo mévcud olurlar.[4,5,6].

EKSPERIMENTAL HiSSO

Binogadi orazisinds piiskiirmiis “Mud” vulkan pal¢igindan analiz {i¢lin niimuna
gotliriilmiisdiir [7]. Sothdon vo dorinlikdon goétiiriilmiis niimunalords radionuklidlarin
aktivliklorini miiayyan etmak tigiin Canberra (ABS) firmasina moxsus yiiksok tomizlikli
germanium detektorlu HPGe gamma-spektrometrinds analiz aparilmisdir. Analizdo
istifado olunan HPGe gamma-spektrometri asagidaki hissalordan ibarstdir: effektivliyi
30% olan germanium detektoru; ilkin giiclondirici; giiclondirici; yiiksok gorginlik bloku
va DSA 1000 rogomsal analizatoru. Cihaz iss baslamazdan avval germanium kritalinin
soyudulmasi aparilir vo maye azot temperaturuna (77 K) gadar soyudulmasina diqqat
edilir. Ik 6nco “Genie 2000” paneli agilir vo sistemi iso salmaq {i¢iin “Gamma
Acquisition & Analysis” operator proqrami qosulur. GX 3020 tipli germanium
detektoru segilorok analizatora qosulur vo sistem yiiklonilir. Cox kanalli ragomsal
analizator olan DSA 1000 vasitasila yiiksok garginlik blokundan 3000 V sabit garginlik
germanium kristalina qosulur. Yardimgi qrogram olan QA/QC iso salinir vo aparilan
analizin keyfiyystino nozarot etmok mogsadilo “Chek Sours 22Na/155Eu” 1uKi
aktivliyi olan standart radioaktiv monbo vasitesilo gamma-spektrometrin biitiin
parametrlarina nozarat edilir. Ogor yoxladigimiz parametrlords hor hansi konaragixma
Vo ya siiriismalor agkar edilorsa “Energy Recalibration” yardimgi programi vasitasilo
standart noqtovi radioaktiv monbalor yenidon HPGe spektrometrinds kalibro olunur.
Niimunads toyin etdiyimiz radionuklidlorin xiisusi effektiv aktivliklorini toyin etmok
liciin “Simple Information” panelinin kémayilo niimuns haqqinda biitiin informasiya
sistemo daxil edilir. Bu molumatlara asason (analizi apardigimiz niimunsnin kiitlasi,
niimunonin hocmi, ID kodu, niimunonin analizinds istifado olunan gabin hondasi
olgiilori, kalibro faylinin ID kodu vo analizin aparildig: tarix) daxildir. Analiz etdiyimiz
vulkan pal¢igi niimunasi detektorun tizorino yerlogdirilir vo “Analyze” panelindon
istifado edarok “Acquisition” amri vasitasilo spektrin gokilocok vaxti sistema daxil edilir
tacquistion=86400 san. Son olaraq “Start diiymasi sixilmagla “Genie 2000 programinda
gotliriilmiis nlimunonin gamma spektrinin ¢okilisine baslanilir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Binogodi orazisindon gotiiriilmiis vulkan pal¢igr niimunosinin gamma spektri
¢okilmisdir (sokil 1).

Alinmig gamma spektr emal olunmus vo miisahids olunan radionuklidlorin xiisusi
aktivliyi “Genie 2000” proqrami vasitasilo torafimizdon hesablanmigdir (codval 1).
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Sakil 1. Vulkan palgigindan gotiiriilmiis niimunonin gamma spektri

Codval 1
Binogodi arazisindon gotiiriilmiis vulkan pal¢iginin radionuklid torkibi

Radionuklidin ad1 Radionuklidlarin tapilan miqdari

Ra-228 (Ac-228) 27.1+1.8

Ra — 226, Bk/kq 27.1+1.2

Th — 234, Bk/kq 38.249.4

U-235 Bk/kq MDA=12.6

Pb-234m (U-238) MDA=291

K-40 506 + 20

Aefr, BK/kq <370

Stialanmaya goro materialin sinfi I

Qeyd: *MDA-minimium detekts oluna bilan aktivlik

Codval 1-do Binogadi orazisindon gotiiriilmiis vulkan palgiginin radionuklid
torkibinin analizinin noticalori géstorilmigdir. Alinmis naticoys osasen 28Ra, **Ra,
24Th, *°U, “K, #%Pb izotoplarma osasen radioaktiv aktivlik vo effektiv aktivlik
hesablanmisdir. ?° Ra izotopu ?*Pb izotopunun 351,6 keV-lu fotopikine osasen, *®Ra
izotopu iso “®Ac izotopunun 911 keV-lu fotopikine osasen toyin edilmisdir.

Gotiiriilmiis vulkan palgigi niimunasinds Ae tobii radionuklidloro gora effektiv
aktivliyi A < 370 Bk/kg—dan kigik oldugundan onun torkibinds siini radionuklidlor
miioyyan olunmamisdir [8,9].

Tobiot daima tobii vo siini radioaktiv maddalorlo ¢irklonmoys moruz
qalmaqdadir. Bu ¢irklonmanin mohz palgiq vulkanina gostardiyi tasiri arasdirmaq li¢iin
Binogadi orazisindon gotiirdiiyiimiiz vulkan palgigi niimunasinds hansi radionuklidlarin
olmasi vo miqdart analiz edilmigdir. Tapilan naticoya osason deys bilorik ki, palgiq
vulkaninda siini radioaktivlik askar olunmamuis, tobii radioaktivlik vo radionuklidlorin
miqdar1 yol verila bilon gatiliq haddindon (Y.V.Q.H.) ¢ox deyildir.
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NOTICO

Binogodi orazisindon gotiiriilmiis vulkan palgigr niimunasinin gamma spektrino
osason radionuklidlorin  xiisusi aktivliyi hesablanmis vo alinan piklorin hansi
radionuklido aid olmasi miioyyan edilmisdir. Gotiiriilmiis vulkan palgigl niimunasinin
torkibinds siini radionuklidlor mévcudlugu toyin edilmomisdir. Material siialanmaya
gora | sinif material olub, radiasiya tohliikasizliyi ndqteyi nozarindsn tikinti materiali
kimi biitiin sahalorde mahdudiyyatsiz istifads oluna bilor.
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OIIPEJAEJIEHUE PAIMOAKTUBHOCTHU I'PA3EBOI'O BYJIKAHA B
PAMOHE BUHAT AIA

H.M. Illaxnazaposa
Aszepoatiodcanckuti I'ocyoapcmeennviti Yuueepcumem Heghmu u Ilpomwviunennocmu
shahnazarovanarmina@gmail.com

Konuuecmeso ecmecmeennbix u UCKyCCMEEHHbIX PAOUOHYKAUO08 8 Npobe YIKAHUYECKOU epsi3u,
63amoul u3 paiiona Bunaeadu, dvlio uccredosarno. Mz ananuza 0o6pasyoe ObLIO YCMAHOBIEHO,
YUMo KOAUYECTN8O eCMECHEEHHBIX PAOUOHYKIUO08 Bcg | 9gp, 26Rg, 22Th, 228Ac, K, #pp

obpazye ObLIO paACCHUMAHO 6 COOMBEMCMEUU C 2eOMEeMPUYecKolu U GHYMpeHHell
aghpexmuerocmuio, u OvLIO onpedeieHo KOHKpemHoe pgexmusnoe konuvecmso. CocnacHo
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NOTYYEHHbIM Pe3VIbMAMAaM, UCKYCCMBEHHble PAOUOHYKAUObI He ObLIU UOSHMUDUYUPOBAHBL 8
obpaszye, max Kax 3¢gexmuenas axmusHocmb Aeg ONs1 €CMEeCMBEHHLIX PAOUOHYKIUOO8
Mmenvute, yem Ae <370 b / ke.

Knrouesvle cnosa: paouonyxnuo, uzomon, eeomempudeckuii agpgexm, sHympennuii 3gpexm,
aphexmuenas akmusHoOCmb, MUHUMATILHO OOHAPYICUBAEMAS AKMUBHOCHID.

DETERMINATION OF RADIOACTIVITY iN MUD VOLCANO
TAKEN FROM BINAGADIi AREA

N.M.Shakhnazarova
Azerbaijan State Oil and Industry University
shahnazarovanarmina@gmail.com

The amount of natural and artificial radionuclides in the sample of volcanic mud taken from
Binagadi area was investigated. Based on the sample analysis, the amount of natural
radionuclides *¥'Cs , Sr, #Ra, #?Th, *®Ac, “°K, ?°Pb in the sample was calculated according
to the geometric and internal efficiency and the specific effective amount was
determined.According to the results, artificial radionuclides were not identified in the sample,
as the effective activity for natural radionuclides is less than A < 370 Bq / kg.

Keywords: radionuclide, isotope, geometric effect, internal effect, effective activity, minimum
detectable activity.
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SINTETIK NEFT TURSULARININ ETILENQLIKOL NAFTIL EFIRININ
SINTEZI VO ONUN TOTBiQ SAHOSININ OYRONILMOSI

N.N.Babanl
AMEA Y.H. Mommoadaliyev adina Nefi-Kimya Proseslori Institutu
babanlinermin@gmail.com

Maqalada sintetik neft tursularinin miirakkab efirlorinin yiiksok ¢ixaimla alinmasi sahasinda
aparian iglorin elmi naticalori verilir. Alinan efirlorin fiziki-kimyavi géstoricilari toyin edilmis
Vo torkibi IQ- spektroskopivamn komayi ilo Oyronilmisdir. Sintez edilmis efirin dizel
yanacaginda antioksidant xassasi yoxlanilmisdir.

Agar sozlar: sintetik neft tursulari, etilenqglikol, miirokkab efir, ion mayesi, dizel
yanacagi, antioksidant.

GIRIS

Neft kimyasi vo neft emali tglin kimyavi ¢evrilmalori stiratlondiron effektiv
katalizatorlarin se¢ilmasi, genis totbiq sahalorino malik kimyavi maddalarin yerli vo
ucuz resurslar osasinda sintezi elmin maraqli saholorindon olub, har zaman aktualdir.
Neft vo neft mohsullarindan alinan tobii neft tursular1 (TNT) vo naften-parafin
karbohidrogenlorinin miixtalif katalitik sistemlor istirakinda oksidlogsmasindon alinan
sintetik neft tursular1 (SNT) sonayenin miixtolif sahalorinds istifadesi ucuz xammal
monbayi hesab olundugundan onlarin téromalorinin- miirokkob efirlorin alinmasi da
mogsadauygundur.

Belo ki, SNT-nin miirokkab efirlari holledici, polimer materiallarina plastifikator,
dizel yanacagimnin istismar xassolorini yaxsilasdiran antioksidant olub, sintezi alverisli
iisulla tolob olunan lazimli maddolor sirasina daxildir [1,2]. Miasir dovrds dizel
yanacaqlarinin istor Kimya sahasindos, istorss do nogliyyat yanacagi kimi totbiqi giindon-
glino artmaqdadir vo onun neftin torkibindon ekoloji cohatdon tomiz tisulla ayrilmasi hor
zaman aktual problem olaraq qalmaqdadir. Bunun igiin oksigen torkibli mixtolif
sistemlorin sintezi daha slverislidir.

Neft tursular1 asasinda bir- Vo ¢oxatomlu spirtlorin miirokkob efirlorinin miixtoif
katalizatorlarin istiraki ilo alinmasi istigamotindo genis elmi-todqigat islorinin
aparilmasina baxmayaraq onlarin sintezi vo totbigi istigamotindo elmi-todqiqat islori
halo ki, davam etdirilir [3,4].

Elmi-todqiqat islori yerino yetirilmomisdon ovval bozi odobiyyat materialar
toplanmis vo asagida togdim olunmusdur.

Neft tursularinin miirokkob efirlorino olan tolobati nazoro alaraq todqiqatcilar
sonayeys ¢ixis moagsadilo laboratoriya soraitindo manqgan dibrombenzoatin istiraki ilo
Azorbaycan neftlori qarisigindan ayrilan dizel fraksiyasini oksidlogdirmoklo alinan SNT
asasinda nano-TiO, (PC-500)-nin istiraki ilo SNT-nin dietilenglikol (DEQ) diefirini
sintez etmislor. Laboratoriya soraitindo diefirin sintezinin optimal soraiti tapildigdan
sonra reqressiv tonlik soklindo prosesin riyazi modeli islonib hazirlanmis, prosesin
gostariciloring tasir edon oasas faktorlarin miqgdari nisbatlori miisyyon edilmis, mogsadli
mohsulun miqdarin1 tapmaga imkan veron doyison giris komiyyatinin giymatlorini
miioyyan etmoklo prosesin optimallagdirilmasi holl edilmisdir. Noticodo SNT-nin DEQ
diefirinin laboratoriya soraitinds sintezi zamani katalizatorlarin miqdari, komponentlorin
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molyar nisbati, aparilma miiddati vo ¢iximin kompiiter programlari ilo hesablanmasi
aparilmis vo hamin gostaricilorlo adekvat oldugu tosdiglonmisdir [5].

Toqdim olunmus is polimer materiallarina plastifikator vo dizel yanacagina
antioksidant kimi tatbig olunan SNT-nin miirakkab efirlorinin ¢esidlorinin artirilmasi
magsadi  ilo Balaxani yiingiil neftinin 50°C-li dizel fraksiyasinin katalitik
oksidlogsmasindon alinan SNT asasinda 1,4-butandiolun diefirinin sintezino vo totbiq
sahalorinin ~ Gyranilmasine  hasr  olunmusdur. SNT-nin  1,4-butandiol diefirinin
alinmasinin optimal saraiti se¢ilmis vo ¢iximin 90% toskil etdiyi miiayyanlogdirilmisdir.
Laboratoriya soraitinds sintez olunmus diefirin polivinilxloride qarisma haddi vo dizel
yanacaginda antioksidant xassolori dyronilmisdir [6].

Plastifikatorlara olan talobati nozars alaraq tadqigatcilar heterogen katalizatorlarin
istiraki ilo dietilenglikolun SNT vo valerian tursular1 asasinda qarisiq diefirlorini sintez
etmis, xassalarini va polivinilxlorids qarisma haddini 6yronmislar [7].

Miolliflor neft tursulart asasinda sintez edilmis etilen- va dietilenglikol efirlorinin
heterogen Kkatalizator olan - tobii neft tursusunun (sirkonium (IV), sirkonil (II))
duzlarmin katalitik istiraki ilo alinmasini hoyata kegirmislor [8].

Heterogen tipli nano-TiO, (PC-500) katalizatorunun istiraki ilo trimetilolpropanin
neft- vo a-naftil sirko tursular1 osasinda miirokkab efirlori yiiksok ¢iximla sintez
edilmisdir. Efirlorin gostoricilori analitik vo spektral tsullarla Gyronilmisdir. Sintez
olunmus efirlorin polivinilxlorid materiallar1 Gigin plastifikator maddasi kimi totbiq
olunma imkanlar1 miioyyan olunmusdur [9].

Toplanmis odobiyyat materiallarindan goriiniir ki, polimer materiallarina
plastifikator vo dizel yanacagina antioksidant kimi tatbiq oluna bilon miirakkob efirlorin
sintezi aktualdir.

EKSPERIMENTAL HiSSO

Tadqiqatgilar torafindon aparilan islors istinad edorok [9,11] SNT-nin etilenglikol
a-naftil efirinin sintezi 110°C-da katalizatorun tursuya nozoron 2.0 kiitlo% miqdarinda
gotiiriilmoklo asagidaki soraitdos aparilmsdir:

-suayirici, aks soyuducu, qizdirici, qarisdirict vo termometrlo tochiz olunmus
reaksiya kolbasina 28.0 qram sintetik neft tursusu, 22.6 qram a-naftolun
monoetilenglikol efiri, 0.56 gram N-metilpirralidonhidrosulfat katalizatoru (tursuya
gora 2% kiitla) vo 100 ml toluol yerlosdirilir. Reaksiya 5-6 saat miiddstinds 110°C
temperaturda aparilmisdir. Bu zaman middstinds 2.0 grama yaxin reaksiya suyu
ayrilmigdir. Xam efir emal olunduqdan sonra hoalledici distillo edilir, vakkum altinda
qovulur va fiziki- kimyovi gostericilori-qaynama temperaturu=170-265°C/5.32-:10™
MPa, np®® =1.4790, p,*° =965.5 kq\m?®, tursu adodi=0.70 mgKOH/q tayin edilir. Efirin
ciximi 80% (nozoriyyoyo goro) toskil edir.SNT-nin etilenglikol a-naftil efirinin IQ-
spektri ¢okilmis vo miioyyon olunmusdur ki, 1734 sm™ tezlikli xotlor miirokkab efirin
karbonil qrupunun varligini oks etdirir.

Sintez olunmus SNT-nin etilenglikol a-naftil efirindon sinaq niimunasi hazirlanmis
Vo onun dizel yanacagina antioksidant va antidepressant xassalori yoxlanilmigdir.

Dizel yanacaqglarmin termooksidlogsmo stabilliyinin yaxsilagdiriimasi mogsadi ilo
hazirlanmis nimuna 120°C-do 4 saat miiddotindo JICAPT aparatinda sinaqdan
kecirilmis vo molum olmusdur ki, sintez olunmus efiri 0,004% qatiligda 100ml
hidrotomizlonmis dizel yanacagina slavs etdikds ¢okiintiiniin miqdar1 2,4 mq-dan 0-a
godor enmisdir. Efirin sixligi bu zaman 20°C-do 846,6 ka/m?® toskil etmisdir.
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Isin osas mogsadi dizel yanacagmin (D/Y) termooksidlosma stabilliyini
yaxsilagdiran antioksidant ¢esidlorinin artirilmasi vo bunun {igiin laboratoriya saraitindo
[10] SNT asasinda miimkiin olan yeni antioksidantin somarsli katalizatorun istiraki ilo
alinmasindan ibaratdir.

SNT-nin etilenglikol o-naftil efirinin sintezi {igiin istifado olunan xammallarin
fiziki-kimyoavi gostaricilari cadval 1-ds verilmisdir.

Cadval 1
Xammallarin fiziki-kimyavi gostaricilori
Qaynama Sixliq Stiasindir Tursu
Xammal temperaturu, 20°C, ma amsall, adadi, mq
°C kg\m® np2 KOH\q
SNT 80-155 987.2 1.4670 200
a —naftol 279-283 1224.0 1.6200 38
Etilenxlorhidrin 129-130 1202.0 1.4415 17.2

Naftollar turs xassays malik olub, benzoy tursusu vo onun toromalarina banzadiyi
liclin a- Vo B- naftollar1 da naftokarbol tursulari adlandirmaq olar. Lakin, a- vo B-
naftollar birbasa efirlosmo reaksiyalarmma daxil ola bilmoz. Naftollar1 spirtloro aid
xiisusiyyatlora gatirmok {igiin yanzoncirli hidroksil torkibli efirlor sintez etmok lazimdir.
Bunu nazoro alaraq a-naftol, galovi mohlulu vo etilenxlorhidrin osasinda asagidaki
reaksiya aparilmis vo a-naftoksietanol efiri sintez edilmisdir.

30%NaOH

+ (1l —CH,CH,OH
C,0H,OH + ClI 2CH,0H ———

Sintez edilmis a-naftolun monoetilenglikol efiri (a-naftoksietanol) bork kristal
maddadir. Onun struktur-qrup torkibi IQ- spektroskopiyanin kémoyilo  tosdiq
edilmisdir.

a-naftolun monoetilenqlikol efirinin spektri Almaniyanin “Bruker” firmasinin
“ALPHA” 1Q-Furye spektrometrindo ¢okilmis vo asagidaki udma zolaqlarinda
miisahido olunmusdur (sokill):

Spektral analiz noticosindo alinan udulma zolaglar1 sintez olunmus efirin
torkibinin dogruluguna tominat verir.

N-metilpirralidon hidrosulfat (ion mayesi) katalizatorunun istiraki ilo a- naftolun
monoetilenglikol efiri vo SNT osasinda geyri-simmetrik diefirin sintezi asagidaki sxem
iizro aparilmigdir:

IM -
C10H7OCH2CH20H + R- COOH H—O>C10H7_O_CH2CH20COR
-2

R — SNT-nin radikalidir.
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Sakil 1. o —naftolun monoetilenglikol efirinin IQ-spektri
738, 809, 838 sm™

ovozolunmusg aromatik karbohidrogen;

872, 897, 923, 960 sm™ - -HC=C- grupunun C-H rabitasinin
deformasiya rogsi;
1043, 1077 sm™ - -COH (spirtin) grupunun C-O slagosi;
1177, 1212, 1254 sm™ - C-O-C olagosi;
1366, 1384, 1449, 2872, 2929 sm™ - CH; grupunun C-H rabitasinin
deformasiya va valent ragsi;
1506 sm™ - benzol halgasi (naftalin halgssi);
1694, 1624 sm™ - -HC=C- grupunun C=C olagssi:
1732 sm™ - miirakkob efirin C=0 slagosi;
3026, 3055 sm™ - -CH=C- grupunun C-H rabitosinin
valent ragsi.
NOTICO

Ik daofo olarag, ion mayesi (N-metilpirralidon hidrosulfat) katalizatorunun istiraki
ilo SNT-nin etilenglikol a-naftil efiri sintez edilmis, fiziki-kimyavi gostoricilori toyin
olunmus vo IQ spektrino osason alinan maddodo karbonil grupunun varhig: siibut
olunmugdur. Sintez edilmis efirin 0,004% qatiligda 100ml hidrotomizlonmis dizel
yanacagina alava edilmasi ilo ¢okiintiiniin migdar1 2,4 mqg-dan 0,00-a godor azalmisdir.
Noticods, sintez olunmus efiri dizel yanacagmin termooksidlogsmo stabilliyini
yaxsilagdiran somarali antioksidant kimi istifads etmok olar.

Belaliklo, apardigimiz tadgiqgatlara osason geyd edos bilorik ki, katalizatorlarin,
reaksiya komponentlorinin nisbatinin vo aparilma miiddstinin diizglin segilmasi
soraitinds sonaye ti¢iin yararli olan efirlorin sintezini hoyata kecirmok olar.
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CHUHTE3 OTHJIEHI'VIMKOJIEBOI'O HA®THUJIOBOI'O D®PUPA
CAHTETUYECKHNX HE®TSAHBIX KHUCJIOT U U3YUEHUE OBJACTEN
ET'O IPUMEHEHMUMA

H.H. Babanunwi
HUnemumym Hegpmexumuuecxkux npoyeccos um. FO. I'. Mameoanueea Hayuonanvrot
akademuu Hayk Azepbaiiodxcana
babanlinermin@gmail.com

B cmamve npueodﬂmc;l HAay4Hbvle pe3yibmambsl 6 obnacmu nojiyd4eHus CJHOHCHbIX 3qbup06
CuHmemu4decKux Hed)mﬂHblx KUCTIOM C BbICOKUM BbIXOOOM. OnpedejzeHbz qbu3ui<0-xumultec1<ue
noxkasamenu noay4eHHvblx 3qbup06 u c nomouvro HUK- CNEeKmMpOCKOnuu usy4eH ux cocmae.
CuHmesuposaHHblﬁ 3¢Mp UCHBIMAH 8 KAYeCmaee AHMUOKCUOAHMA OU3EbHO20 MONIUBA.
Knwuesvie cnosa: cunmemuueckue Hed)mﬂHble Kucaomsl, 3mMujl€HelIUKOIb, CNOJCHDLU 3qbup,
UOHHblE OfCMOKOCWlu, ouzenvbHoe moniueo, AHMUOKCUOAHIN.

SYNTHESIS OF ETHYLENE GLYCOL NAPHTHYL ETHER OF SYNTHETIC
PETROLEUM ACIDS AND STUDY OF ITS APPLICATIONS

N.N.Babanli
Y.H.Mammadaliyev Institute of Petrochemical Processes of Azerbaijan National
Academy of Sciences
babanlinermin@gmail.com

The article presents scientific results in the production of esters of synthetic petroleum acids in
high yield. The physicochemical parameters of the obtained esters were determined and their
composition was studied by using IR spectroscopy. The synthesized ester is tested as an
antioxidant of diesel fuel.

Keywords: synthetic petroleum acids, ethylene glycol, ester, ionic liquids, diesel fuel,
antioxidant.
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PACYET KHHETUYECKUX TAPAMETPOB
OBPA30OBAHUA KUCJIOPOJACOAEPKAINUX YIVIEBOJOPOAOB

D.A.I'yceiiHoBa
Asepbaiioscanckuil I ocyoapcmeennulil YHusepcumem wedmu u npoMululieHHOCMU
elvira_huseynova@mail.ru

Onpeodenenvl Kunemuueckue napamempsl npoyecca 00pa308anusi KUCI0POOCOOEPIHCAUJUX
coeOouHenull 6 NAMU YeleeblX Yele8000POOHbIX (PPAKYUAX 6 YCIA0BUAX OKCUKPEKUHSA:
KOHCMAHMbL CKOPOCMU, NOPAOOK PeaKyul, SHepeuu akmusayuu. 3HaueHus dHepeull akmueayuu
NO360JIAIOM  COeNamb OOHO3HAUHBILL 6bI6O0 O 6KIA0e NOBEPXHOCMU KAMAIU3amopa u
yemanosums, umo npu 500 °C 6 npucymcmeuu yeoaumcooepircauieco Kamaiuzamopa
obpazosanue Kuciopoocooeprcauux coeounenuii 8 Ci-Cy peanuzyemes 6 yucmo KUHemuyecKkoll
oonacmu, 6 Cs-Co, Ci13-Cig u C17-Cy — 60 enewneti nepexoonou obnacmu, ¢ Ci-Cip — Ha
epanuye mexcoy GHympeHHe- U GHeuwlHeKunemudeckou oboaracmu. Habniooaemoe nadenue
cKopocmell peakyutl U ompuyamenbHvle 3HAYeHUs SHepull akmusayuu npoyecca 06pazo8anus
KUCTIOPOOCOOEPAHCAUUX COCOUHEHUL O 8CeX UCCNeYeMblX Y2ie8000POOHbIX (pakyuil npu
memnepamype 550°C, peanuzyemcs UCKIOYUMENbHO 60 GHEUHEKUHEMU4ecKou 0o1acmu.
Kniouesvie  cnosa:.  xunemuxa,  Kuciopoocooepcawjue — COeOUHeHUs,  OKUCKDEKUHE,
B8AKYYMHDIU 2A30UTb.

BBEJIEHHUE

B pabore [1] Ha OCHOBE CPaBHUTENHHOTO aHAIM3a BIMSHHUS TEXHOJIOTUYECKUX
[apaMeTPOB Ha KOHUEHTPALMIO KHUCIOPOJCOAEPKALUX COCAUHEHUN B ISTH LIEIEBBIX
YIIAEBOJOPOAHBIX (DPaKIUAX — MPOAYKTAX OKCHKPEKHWHIa BAKyyMHOIO Ta30iiiis, ObLIO
YCTAaHOBJICHO BIIUSHUE TEMIICPATyphl, CTCIICHH OKWCJICHUS W BpPEMEHU KOHTAKTA.
HauOonbmias cymmapHasi KOHLEHTpalus kuciopoaconaepxkamux coequHenuit (KCC)
Obla ycra"oBiieHa B ycnoBusx: 500°C, 1%-Hast cTeneHb OKUCIEHUsI, BpeMs KOHTaKTa —
2.6 cek, AMUTENbHOCTH Tporecca - 900 cek, a cpenrd MHIWBHUAYaTbHBIX (ppakuuii — B
C17-Cy1 mpu Tex ke yCHoBUAX. Hanmuume UIMTENBbHOTO Tepuojia WHIYKIIUU
CBUETENHCTBOBANIO O TOM, 4TO oOpa3zoBanue KCC Bo dpakuuu Ci-C4 mpoHCcXOaAUIo 1Mo
LIETHOMY Hepa3BeTBIeHHOMY MexaHusMmy, a Cs5-Cg - Cp-C3p — mo 1memHoMmy C
BBIPOKJICHHBIM Pa3BETBICHUEM.

B 3TOil CBA3M HECOMHEHHBIM HAy4YHBI M IPAKTUYECKUN HHTEPEC BBI3BIBAECT
pacueT KMHETUYECKUX MapamMeTpoB oOpa3oBaHHs KHCIOPOJCOJEpKAINX COEINHEHUN
(KCC) B nmporiecce OKCUKPEKMHIa BAKYYMHOTO T'a30MJIsl.

IKCIIEPUMEHTAJIBHASA YACTbD

B kauectBe oObekTa uCCIEIOBaHMN OBIJIO BHIOPAaHO TPAAMIIMOHHOE ChIphE
mporecca KaTaIUTH4YeCKOro KpekuHra — BI, a wucnons3dyemslii B mpouecce
reonutconepxkammii katanuzarop OMHUKAT 210 (tabin.1) siBisieTcss IpOMBIIUIEHHBIM
karanu3atopoMm kpekuHra (GRACE DAVISON, CIIIA), skcruryatupyembiM Ha HIT3 um
I'.Anuesa (baky, A3epOaii/pkaH) Ha YCTaHOBKE KaTAJIUTHUYECKOTO KPEKMHTA ¢ KUITSIIIUM
CJIOEM.
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Meroauka mpoBeNeHUS KMHETHYECKUX HCCIEOBAaHMH M aHaNIM3a IOJTy4aeMbIX
MIPOAYKTOB MOJPOOHO MpHBeneHa B padore [1,2].

PE3YJIbTATBI U UX OBCYKJAEHUE

YuuTeiBas  CIOXXHOCTb  KOMIIOHEHTHOTO COCTaBa CbIpbsi M IPOJYKTOB
OKCHUKPEKHHTa BaKyyMHOTO Ta30MJIs BCE YIJIEBOJOPOIBI B XOJI€ MPOBEACHUS aHAIM3a
OBUTH TIOJICTICHBI Ha 8 Y3KHUX YIJIEBOJOPOAHBIX (PAKIUN B COOTBETCTBHH C YHCIOM
atoMoB yriepona: C1-Ca, Cs-Cy, C10-C12, C13-Ci6, C17-Ca1, C22-Cao, C31-C3s5 1 C36-Cao.
[Mpuaumast Bo BHUMaHUE, 4To Ppakiuu ¢ C; 10 Cys BXOAAT B COCTaB IIEJIEBBIX JETKHX
HedrenpoaykroB, To 3 mocnennue dpakiuun: Co-Csg, C31-Css u Cge-Cyo NPUHATH B
KaueCTBE ChIPhEBBIX.
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Puc. 1. 3aBUCHUMOCTH OTHOIIIEHUSI CKOPOCTEH (2) U KOHCTAHT cKopocTeii (0)
obpazoBanust KCC oT ¢ppakiimoHHOTO COCTaBa.

CpaBHuBasi cooTHolIeHUs ckopocTei peakuuit okucienus 1o KCC (puc.l, a),
OTUETJINBO 3aMETEH POCT CKOPOCTH OKHUCIEHHUS C  YBEJIMYEHUEM  JJIMHBI
YIJIEBOJOPOAHON Lienu. B 1enoM, OTMEYEHO, YTO C YBEIWYEHUEM JUIMHBI MOJEKYII
YII€BOAOPOAOB MPOUCXOAUT pocT ckopoctn okucieHuss 10 KCC, a moBBbIIIEHHBIH
TEMIIEPATYPHBbII pEeXHUM BEJIEHUS Mpoliecca COMPOBOXKAAeTcd 0o0Jiee BBICOKUM
cooTHoIeHneM ckopocreit oopazoBanus KCC Bo ¢ppakuusax Cizs.

Hcxons w3 BENIWYMH CKOPOCTHM PpEaKIMU B pPa3IMYHblE MOMEHTHI BpPEMEHH,
middepeHHanbHbBIM METOAOM OBUIM OIpeJieNIeHbl KaKyIIUEeCs] BPEeMEHHbIE YacTHbBIE
nopsAaku M 3((eKTUBHbIE KOHCTAHTHI CKOPOCTH peakuui (UCXOAs M3 LEMNHOTo
XapakTepa TIpoliecca, MOCIeIHsAsS TNpeAcTaBiIseT co00d KOMOMHAIMIO KOHCTAaHT
CKOpOCTEM 3apOoXKACHMs, MPOAOIKEHUs U oOpbiBa ueneil) obpasoBanuss KCC B
nporiecce okcukpekunra BT (tabnura 1).

Tax xak 3aBucuMOCTH Jorapudma CKOpPOCTH OT jorapudma KOHLUEHTpalUU B
pa3IMYHbIE TPOMEXYTKH MPOILECCA HE YKIIABIBAIINCH HA OJIHY IPSIMYIO, a COCTOSUIA U3
Pa3IMYHBIX OTPE3KOB HAa COOTBETCTBYIOIIMX BPEMEHHBIX YYacTKax, OBLJIO MPUHATO
peleHre ONpeieNsITh MOPSAKH U KOHCTaHThI CKOpocTH peakuuit oopazoBanus KCC s
KaXJI0ro Tmepuoaa. 3HavyeHUS J(PGEKTUBHBIX KOHCTAHT CKOPOCTEH  peakIuid
obpazoBanust KCC oT AMUTENHHOCTH HpoIiecca MO3BOJSIOT paclpeeNuTh (ppakiuu no
yOBIBaHUIO PEAKIIMOHHOMN CIIOCOOHOCTH:
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C10-C12 > C5-Cg > C1-Cy4 > Cpp-C39> C13-Cy5 > C17-Cx1 (OT 0 mo 300 CGK)
C13-C16 > C5-Cg > Cp-C3zg > C19-C12 > C1-Cy4 > C17-Co1 (OT 300 go 600 CGK)
C1-C4 > C19-Cp > C17-Co1 > Cpp-Cgp > C5-Cy, C13-Cyg (OT 600 mo 900 CCK)
C1-C4 > C5-Cg > C1p-C12 > C13-Cy6 > Cpp-C3p > C17-C1 (OT 900 mo 1800 CGK)

Tabnuma 1
Kunernueckue napametpsl peakiuu oopazopanusi KCC
IIpomMeKyTKM BpeMEHU
VYrneBoaopoaHbie T0-T1 T1- T2 T2 - T3 13- T4
bpakiun 0-300 cex 0-300 cex 0-300 cex 0-300 cex
KOHCTAaHTBI CKOPOCTH PEAKIHH, C
C1-Cy 0,63 0,59 0,699 1,047
Cs5-Cy 2,113 1,458 0,447 0,862
C10-C12 3,09 1,071 0,547 0,856
C13-Cis 0,536 1 RR9 0,442 0,8
C17-C1 0,148 ISSN: 2663-7006 0,512 0,714
Cy-Cyo 0,572 1,225 | 0,467 0,765
[Topsimok peakiuu mo MpomMeXyTkaM BpeMEH!
T1-T2 T2 - T3 T3~ T4
C1-Cy 1,39 1,28 1,73
Cs5-Co -0,06 -0,39 0,97
C10-C12 0,01 0,33 1,16
C13-Cip 1,15 -0,23 0,95
C17-C1 0,61 0,91 1,15
C22-Cgao 1,23 -0,74 1

Bricokue 3HaueHus koHcTaHT peakiuu odpasoanust KCC Bo ¢pakuusax Cio-Ci2 u
Cs-Cy, BO MHOTO pa3 MPEBBIMIAIONINE MPOYHE, 03HAYAIOT, UYTO JAHHBIE KOMITOHEHTHI
OTJIMYAIOTCS TIOBBIIIEHHON XMMHUYECKON aKTMBHOCTBIO, @ caMa peakiusl MPOTEeKaeT B
KBa3HCTAILMOHAPHOM pexkume [3].

Kax Bunmno u3 puc.1, a ckopocts o6pazoBanus KCC C17-Cy; B 23,52 pasa Bbiiie,
gyeM C13-Ci6. COOTHOIIEHHE KOHCTAaHT CKOpPOCTH peakuui (puc.l, 6) 3TUX ABYX
¢bpakumii  cocraBnsmo 1.16. Takoe ymeHbIleHHE OOBSCHAETCS 0o0jiee BBICOKOM
peaknoHHoN criocodHOCThIO C10-Cipo.

Omnpenenenre BPEMEHHBIX YaCTHBIX MOPSIKOB peakuuu odpasoanus KCC nokazano,
YTO OHU HE SBISIOTCA IENBIMH YUCIIAMH, YTO YKa3bIBAET HA CIOKHOCTH MPOTEKAIOIINX
npeBpamieHuii: B HavaiabHOM craguu i Ppakmuit Ci-Ca, Ci3-Cis, Co-Csp N
konebnercst ot 1.15 mo 1.23 (t.e. 6muzok k 1), misg Cs-Co, Ci1o-Ci2 — Hynesoit (0,01-
0,06), a must C17-Cy1 — BooOmIe otpunatenbHbiid (-0,6). 31eck U ganee oTpUIlaTEIbHBIC
3HAUEHUS TOPSAKA PEeaKlUM TaKXKe YKa3blBalOT Ha IEMHOW aBTOMHHUIIMHPOBAHHBIN
xapakTtep nporecca [4]. Ilpu nmuTensHOM BEACHUH MPOIEcCa MOPSIKH PEaKIuu IS
Bcex (ppakumii mpubnmxkaroTes K 1, 3a uckmouenuem Ci-C4 — 371€Ch OH YBEIUYHWICS 10
2, YTO CBSI3aHO C U3MEHEHHMEM KOHCTAaHT BO BpeMmeHM. Ha puc.2 npuseneHsl
CpaBHHUTEJbHBIC TaHHBIE 00 (D (HEKTHUBHBIX YHEPTUAX AKTUBAIIUU PeaKIii 00pa3oBaHUs
KCC nmpu Temmneparype 500 u 550°C mns Bcex meneBbIX (pakiuid. M3 3TUX maHHBIX
cienyet, yto npu 500°C Hanbonblee 3HaYCHNE YHEPTHH aKTUBAIIUU OBIJIO OTMEYEHO y
C10-Cy2. Kaxymuecss oTpuniatenbHbIE SHEPTHUH aKTHUBAIMH SIBJISIFOTCS OCOOCHHOCTHIO
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JAHHOTO KpWUTEpUs TIpU TOBBIMIEHHOW Temriepatype mporecca (550°C), drto
CIpaBeIMBO, TaK KaK CKOPOCTh peakmuii oOpasoBanuss KCC mamaer mpu IaHHOMA
temrneparype. I[logoOHbI «3ddexT» paHee OBLI SKCHEPUMEHTAIBHO YCTAHOBIICH B
peaknusx xyjopupoBaHus oneguHOB [4]. DusMyecKH 3TO OOBSICHIECTCS aBTOpaAMU
CIABUTOM pPaBHOBECHUSI B CTOPOHY HCXOIHBIX KOMIIOHEHTOB, T.€. B CIlydyae pEaKIIHii,
IIPOTEKAIOIUX TI0 CJI0KHOMY, [TOCIEA0BATEIbHOMY MEXAHU3MY CBSI3aHO CO CHUKEHUEM
KOHIIEHTPAllMU MPOMEXYTOUHBIX COCAMHEHUN, OOpa3ymloIIUXcsi B XOAE CTaguil C
OTPHLIATEIIHBIM TETIOBBIM 3((EKTOM, a TAaKXKe BKJIAJJOM CTeprueckoro akropa [5].
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- >
§ -30 41/ \\///
R 40
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o ¢-C ¢-G C-C C-C C-C,

Puc.2. 3aBucumocts 3P pexkTuBHOI 3Heprun aktuBanuu odpasoanust KCC ot
YIIIEBOAOPOAHOTO (PPAKIIMOHHOTO COCTaBA.

AHanu3 HallluX 3KCIEPUMEHTAIbHBIX JaHHbBIX, [TOKA3bIBAECT, YTO TEMIEPATYPHbIN
kod(pdurment Oonee orpunarencH (moHusmics Ha 64.4 kkan/monb) mia Cio-Cio
¢bpakuuu, KOTOpas TaKXKe XapaKTepHU3yeTcsi HauBbICIIEH KOHCTAaHTOM CKOPOCTH.
KBazucranmoHapHbIil pexUM NPOTEKaHUsS PEaKlUy MPUBOJIUT K TOMY, YTO BEPOSATHOCTh
pacnazia mpoMeXyTOYHOTO KOMIUIEKCA PacTeT C yBEJIMYEHHEM TeMIIepaTypbl ObICTpee,
YeM BEpOSTHOCTH MEXMOJIEKYJSPHBIX cOoyaapeHuil B o0eux craiusx mpouecca [6].
KauecTBeHHO oTpuIaTeNbHOE 3HAYEHUE SHEPTUU AKTUBAIUM B JUTEPAType OOBICHIIOT
B IMOMOINBIO 2-X MEXaHM3MOB pekoMOuHanuu atromoB: ET (energy transfer) u RMC
(paguKanbHO-MOJEKYISPHOTO KOMILIEKCa).

[lo naHHBIM pa3aUYHBIX HCCIENOBaTeNIed HPHEPrusl aKTUBALUM TEPMHUYECKOIO
KpeKHMHTa razoinei cocraBiseT 55,21 kkan/monb U 35 KKal/MOJIb MPU TEPMUUYECKOM
WM VUHULMMPOBAHHOM OKHCIIEHUU [7], 4TO 3HAUUTENBHO NPEBBIIIAET MOJy4YEHHbIE B
HacTosIel paboTe pacueTHble 3HaueHus. Cle0BaTeNIbHO, CHIIBHOE CHU)KEHUE SHEPTUH
aKTUBALlMU CBSI3aHO C KaTanu3aropoM. llodydeHHble B XOJle pacyeToB 3HAUYEHHUS
XOpOIIO COIVIACYIOTCS C  JIMTEPATYPHBIMH JAHHBIMM O DHEPrUM  aKTUBALUU
KaTAIUTUYECKOTO KPEKUHTa TSKENbIX raszoiied [8,9], u MO3BOJSAIOT YCTaHOBUTH
cleaylomue obiacTu TMpoTeKaHWs mpouecca okcukpekunra BT mpu 500 °C B
MIPUCYTCTBUH LIEOJIUTCOAEPIKAILET0 KaTalu3aTopa:

— oo6pazoBanue KCC B C;-Cy4 peanusyercs B YHCTO KUHETHUECKON 00JIaCTH; YHEPTHs
akTUBaIMu cocTtasisaeT 11.79 kkaa/mMonb;

— oobpazoBanue KCC B Cs5-Cy, C13-Cig u Cy17-Cy; peanusyercss BO BHELIHEH

NEepexOoaHON 00NacTH; PHEPrusi aKTUBAILMKU NPH 3TOM H3MeHsercs or 7.67 mo 10.12

KKaJI/MOJIb;
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— obpazoBanne KCC B Ci1p-Ci2 MpOMCXOIUT HA TPAHUIIE MEXIYy BHYTPEHHE- H
BHCITHEKMHETUYECKOH  00NacTH;  DHEpPrusi  aKTUBAIIMA  XapaKTepU3yeTCs
HauOOJILIINMHA 3HAUYEHUSIMH — 00s1ee 26 KKaJI/MOJIb.

Habmionaemoe mnajeHue CKOpocTed peakUMil M HU3KUE SHEPTrUU aKTHBAIUU
mporecca obpazoBanus KCC mnms Bcex uccienyembix (pakuuid mpu TemrmepaTrype
550°C, kak ObLIO OTMEYEHO BBIIIE, MOXKET OBITh CBS3aHO CO CHIDKCHHEM KOHIICHTPAIUH
MMPOMEKYTOUHBIX COEAUHEHUM IOCIEA0BATEIbHBIX PEAKLM, KOHJECHCAUUEW HX B
BBICOKOMOJICKYJISIPHBIX oy [10,11], CO3JIaHUH BCJICJICTBUE 3TOTO
BHYTpUIU(P(DY3HOHHBIX  OCIOXKHEHWH W mepexogoMm  obOpaszoBanus KCC  Bo
BHEITHEKWHETHYECKYI0 00nacTh. [logoOHBINA «clieHapuil» cOrjaacHo 3esbJIOBUUY
peayiu3yeTcss TpH  TOBBIIICHUH TEMIIEPATypbl, Korga BHYTpuAUG(GY3HNOHHOE
TOPMO’KEHHE HACTOJIbKO BEJIMKO, YTO UM MOXHO INpeHeOpedb, peakuus MPOUCXOIUT
TOJNBKO Ha TOBEPXHOCTH, a CKOPOCTh PEAKIMH B BHEIIHEKHHETUYECKON o0nacTu
YMEHBILIAETCSI BO CTOJIBKO pPa3, BO CKOJBbKO T€OMETPUYECKash IMOBEPXHOCTh 3€peH
MEHbIlIe UuX yAenbHOW moBepxHoctu [12,13]. IlpencraBnennas Ha puc.3, TaK
HasbIBaeMasi «KpuBas 3ebJI0BUYA» MOJATBEPAUIIA CIPABEIJIMBOCTh BBIIIECKA3aHHOTO —
orcyrcTBrue MU y3MOHHBIX oOnacTel i BceX (pakiuii, yka3plBaeT Ha COBMECTHBIN
TOMOTE€HHO-TETEPOTEHHBIM MEXaHW3M, HCKIII0Yas OJHO3HAYHBIM BKJIAJA TOJIBKO 00BbeMa
WJTU TOJIBKO MTOBEPXHOCTU KaTaJIU3aTopa.
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1,4058 -
1,4057 - C-C
1,4056 -
1,4055 -
1,4054 -
1,4053 -
1,4052 -
1,4051 -
1,405 -
1,4049 -

1,4048 ! !
0,0012 0,0013 0,0014

1/T

Puc.3. 3aBucHUMOCTb KOHCTAHT cKOpocTel peakuuu oopazoBanust KCC ot
00paTHOM TeMIepaTyphl.

BbIBO/IbI

YcTaHoBIEeHBI KHHETHYECKHE TTapaMeTpsl oOpa3oBanusi KCC: ckopocTh, IOPSIOK,
KOHCTaHTBl CKOPOCTH, PHEPIHsl aKTUBALMU. 3HAYEHUS dHEepruu aktuBauuu mnpu 500°C
MO3BOJIJIO YCTAaHOBUTH 00JIaCTH MpoTekanus mporieccoB oopazoanust KCC: B C1-Cy4
peanusyercs B 4UCTO KuHeTuueckor obmnactu; B Cs-Cy, C13-Ci6 1 C17-Cyy peanusyercs
BO BHemmHed mnepexomgHoi obmactu; obpasoBanne KCC B Cip-Cip mpouCXOauT Ha
TpaHUIle MEXJy BHYTpEHHE- M BHEUTHEKMHETHUYECKON o0JiacTH. MajeHue cKopocTei
peaKkIu U OTpUIlATEIbHbIC PHEPTUU aKTUBAIMH Tpoiiecca oOpazoBanust KCC mis Bcex
uccinenyembix ¢pakiuil mpu temmneparype 550°C, kak ObIJIO OTMEUYEHO BBIIIE, MOXKET
OBITh CBSI3aHO CO CHW)KCHHEM KOHIICHTPAIMd TPOMEXKYTOUHBIX COCTUHCHHMA
MOCNEOBATENbHBIX peaKUui, KOHJEHCAlMel WX B BbICOKOMONEKYspHbIX [10Y,
CO3/IaHWM BCJICJICTBHE JTOr0 BHYTPUIU(P(GY3UOHHBIX OCIOXKHCHHH H TEPEX0JIOM
obpazoBanust KCC Bo BHEIIHEKMHETHYECKYIO 00J1aCTb.
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OKSIGEN TORKIiBLi KARBOHIDROGENLORIN ALINMASININ
KIiNETiK PARAMETRLORININ HESABLAMASI

E.o.Hiiseynova
Azarbaycan Doviat Neft va Sonaye Universiteti
elvira_huseynova@mail.ru

Oksikreking soraitindo bes moqsadli fraksiyada oksigen torkibli birlagmoalorin yaranma
prosesinin Kkinetik parametrlori miiayyon edilmisdir: siiratin sabitlori, reaksiyamin swrasi,
aktivlagma enerjilari. Aktivlagma enerjilarinin qiymatlari katalizatorun sathinin tohfasi hagqinda
birmanalr naticoni etmaya va tayin etmaya imkan verir ki, 500°C seolittorkibli katalizatorun
istiraki ilo C1-Cy yaranmast surf kinetik sahasinda reallasir, Cs-Cg, C13-Cig Vo Cy7-Cyy — Xarici
kecid sahasinda; Cy-Cy, — daxili- va zahiri- kinetic, sarhod sahods bas verir. 550°C
temperaturda reaksiyalarmn stiratlorinin miisahids edilon diismasi vo aktivlagsmoa enerjilarinin
manfi qiymatlari, biitiin tadqiq edilon fraksiyalar iigiin oksigen torkibli birlogmalarin yaranmasi
prosesinin zahiri kinetik sahada bas vermasini siibut edir.

Acar sézlar: Kinetika, oksigen tarkibli birlagmalar, okiskreking, vakuum gazoyl.

CALCULATION OF KINETIC PARAMETERS
FORMATION OF OXYGEN-CONTAINING HYDROCARBONS

E.A. Guseinova
Azerbaijan State Oil and Industry University
elvira_huseynova@mail.ru

The kinetic parameters of the process of formation of oxygen-containing compounds in five
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target fractions under the conditions of oxycracking are determined: rate constants, reaction
order, activation energy. The values of activation energies allow us to draw an unambiguous
conclusion about the contribution of the catalyst surface and to establish that at 500 °C in the
presence of a zeolite-containing catalyst, the formation of oxygen-containing compounds in Cy-
C, occurs in the purely kinetic region, in Cs-Cy, C13-Ci and C;7-Cyy - in external transition
area; in Cyy-Cy, - on the border between the internal and external kinetic region. The observed
decrease in reaction rates and negative values of the activation energies of the process of
formation of oxygen-containing compounds for all studied fractions at a temperature of 550 °C
is realized exclusively in the external kinetic region.

Keywords: kinetics, oxygen-containing compounds, oxcracking, vacuum gas oil.
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NEFTIN iL_KiN HAZIRLANMASI SORAITINDO LAY SULARININ NEFTDON
TOMIZLONMOSI UCUN NANODEEMULQATORLARIN ISLONIB
HAZIRLANMASI VO TOTBIQI

T.K.Dasdiyeva
Azarbaycan Doviat Neft va Sonaye Universiteti
turanamammadoval5@gmail.com

Magalada NIH soraitinda neftin lay sularindan, lay sularinin isa neftdan tomizlanmasi va biitiin
nov neft nanokolloidloring garst miibariza ilo bagl ekoloji, texnoloji va iqtisadi ahamiyyat
dastyan aktual elmi problemin innovativ nanotexnologiyalar vasitasi ila halli masalalarina
baximisdir. Deemulgatorlara qarst qoyulan 2sas toloblor, neft emulsiyalarinin yeni parcalanma
mexanizmi sarh edilmis, tatbiq naticalorinin igtisadi somaralori diqgato gatirilmisdir.

Acar sozlor: nanodeemulgatorlar, neftin lay suyundan, lay suyunun isa neftdon tamizlonmosi,
deemulgatorlara qarst goyulan taloblor, neft emulsiyalarinin yeni par¢alanma mexanizmi.

GIRIS

Istismar quyularindan hasil edilon fliiid (neft+su+qaz+mexaniki qarisiglar) neftin
ilkin hazirlanmas1 (NIH) vo otiiriilmasi sexindo qazdan ayrilaraq, termo-kKimyavi {isul
vasitosi ilo su, duz vo mexaniki qarisiglardan mévcud normalara uygun saviyyado
tomizlondikdon sonra amtos nefti ¢esidi ilo emal zavodlarma naql edilir, ayrilan lay
sular1 iso boru kemarlari ilo lay tozyiqinin saxlanilmast (LTS) sistemlorina utilizasiya
edilir. LTS sistemlorinds digar talablorls yanasi, suda neft va neft mohsullarinin migdari
50 mg/dm?*-dan ¢ox olmali deyil [1]. Lay sularmin neftdon tomizlonmasi iigiin diinya
tocriibasinds toklif edilon tors deemulgatorlar [2] neft-modon texnologiyalarinda totbiq
baximindan 6z tosdiqini tapmamigdir. Odur ki, NIH soraitindo neftin lay sularindan, lay
sularinin  iso neftdon tomizlonmasi mogsadi ilo  nanodeemulgatorlarin  islonib
hazirlanmast  vo totbiqi miiasir neft-modon nanotexnologiyalarinin  prioritet
istigamotlorindon biridir. Is ADNSU ilo “International Oil Services Kazakhstan” MMT
arasinda olan elmi-texniki omokdasliq miiqavilesi osasinda yerino yetirilmisdir. Isin
mogsadina nail olunmasi baximindan, nazori vo tocriibi todqigatlar asagidaki osas
masalalarin hallina yonsldilmisdir:

e Innovativ nanodeemulqatorlarim islonib hazirlanmasi;

e NIH soraitinda neftin lay sularmdan vo lay sularinin isa neftdon tomizlonmoasi iigiin
istifado  edilon  nanodeemulqatorlarin  sinergetik  torkib  komponentlorinin
osaslandirilmast mogsadi il todgigatlarin aparilmast;

e n-alifatik spirtlor ti¢iin boazi gostaricilor tizra Xasse-qurulus oalagalarinin va adsorbsiya
xassoloarinin todqiqi;

e Oksialkilen blok sopolimerlori asasinda maye-kristal nanodeemulqatorlar ii¢lin bazi
kolloid-kimyavi xassalorin todgiqi;

e Neft emulsiyalarinin yeni par¢alanma mexanizminin verilmasi;

e Deemulqgatorlara qarst qoyulan talablorin  neft-madon  nanotexnologiyalar
saviyyasinda yenidon iglonib hazirlanmast;

e Nanodeemulqatorlar vasitosi ilo NIH soraitinds neftin lay sularindan, lay sularinm iso
neftdon tomizlonmasi istigamatindo miixtalif neft yataq emulsiyalari ilo laboratoriya va
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tocriibi-sonaye sinaqlarinin aparilmasi, siaq Vo totbiq noticalori ssasinda iso igtisadi
Samaranin hesablanmasi.

EXPERIMENTAL HiSSO

Alifatik spirtlorin normal quruluslu niimunslarinin tadgigat obyekti olarag diggsts
gatirilmasi, miiayyan kolloid geyri-ionogen sathi-foal maddalarin (KQSFM) bazi geyri-
kolloid geyri-ionogen sathi-foal maddoalorlo (QKQSFM) sinerji imkanlar1 ¢argivasinda
nanoquruluslu emulsiyalarin formalagsmasinda miihiim rol oynayir [3, 4]. Bu baximdan
istor KQSFM vao istarsa do QKQSFM-lor iiclin xasso-qurulus vo Xasso-Xasso
korrelyasiya slagolorinin 6yronilmoasi miiasir totbiqi kolloid kimyasinin miiayyan nazari
Vo praktiki aktualliga malik masalolorindan biridir.

Todgigat obyekti olarag, normal biratomlu spirtlordon (C;-Cyy) istifado edilmisdir.
Xassa-qurulus olagelorinin dyranilmasi mogsadi ilo n-alifatik spirtlor {igiin 6zliilik vo
orima temperaturu todqiq edilmisdir. Spirtlor {iglin dinamiki ozliliiyiin odabiyyat,
tocriibi, nozari giymatlori vo miivafiq xstalar haqqinda tadgiq edilon molumatlar Codvoal
1-do toqdim edilmisdir. isdo spirtlorin dinamiki 6zliiliiyii NDZ-8S markal1 (Cin, Sanxay,
Ping Xuan Scientific Instrument Co., Ltd sirkatinin istehsal) viskozimetrdo hoyata
kegirilmisdir. NDZ-8S markali viskozimetr miixtalif toyinatli vo miixtalif tobistli
mayelor {iglin Ozliliyiin toyin edilmasinds genis surstdo istifado edilir. NDZ-8S
viskozimetrinin 6l¢li intervalinin ¢ox genis olmasit (1-2000000 mPa-s) nyuton mayelari
ilo yanasi, geyri-nyuton mayelorin 6zliiliiklarini do Kifayat goadar dagiglikls toyin etmaya
imkan verir.

Ozliiliiyiin nozori giymotlorinin hesablanmas1 moagsadi ilo miixtalif m giymotlori
ticlin on ki¢ik kvadratlar metodu ilo emprik ifadslor toklif edilmisdir:

pu=-0,25+0,75m m=1-5 (1)
pu=-3,5+1,337m m=5-8 (2)
pu=-110+25m  m=9-12 3)

(2)-(3) u=f(m) korrelyasiya olagolori sokil 1-do oks etdirilmisdir.
Codval 1
n-alifatik spirtlorin dinamiki 6zliilik komiyyati {i¢iin adobiyyat, tocriibi, nozari
giymatlor vo miivafiq xatalar hagqinda malumat

Spirtlor Dinamik 6zliiliik (25°C), mPa-s konara ¢ixmalar,%
adobiyyat tocriibi | nozori | odobiyyat iizro | tocriibi lizro

CH3;OH 0,54 0,52 0,50 -7,4 -3,8
C,HsOH 1,1 1,2 1,2 +9,1 0
CsH;OH 1,95 1,98 2,0 +2,5 +1,0
C4HyOH 2,54 2,60 2,7 +6,3 +3,8
CsH1,0H 3,5 3,6 3,5 0 -2,8
CgH130H 4,5 4,5 4,5 0 0
C;H150H 5,70 5,65 5,8 +1,7 +2,6
CgH17,0H 7,3 7,3 7,2 -1,3 -1,3
CgoH100H 116 118 115 -0,8 -2,5
C10H2:0H 138 137 140 +1,4 +2,2
C11H230H 165 163 165 0 +1,2
C12H250H 188 191 190 +1,0 -0,5
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Orimo temperaturu komiyyati tigiin adabiyyat vo nazari giymatlor codval 2-do
toqdim edilmisdir. Nozori giymotlorin hesablanmasi magsadi ilo miixtalif m intervallar
tclin ozlulik komiyyatindo oldugu kimi asagidaki xotti korrelyasiya tonliklori toklif
edilmigdir:

ty=-81-16m m=1-3 4)
ty=-196,5+23,2m m=3-8 (5)
to= -100+10,6m m=8-12 (6)
(4)-(6) t,=f(m) korrelyasiya alagalori sokil 2-da oks etdirilmisdir.
Coadval 2
Spirtlarin arima temperaturu ii¢iin qiymatlor vo miivafiq konaragixmalar haqqinda
malumat
Spirtlor arima temperaturu, °C konara
adobiyyat nazori ¢ixmalar,%
CH30H -97 -97 0
C,HsOH -114,3 -113,0 +1,1
C3H,0H -127 -126,9 +0,08
C4H,OH -90,2 -103,7 +14,9
CsH1,0H -78,5 -80,5 -2,5
CeH130H -51,6 -57,3 -11,0
CsH1s0H -34,1 -34,1 0
CgH;17,0H -15,0 -15,2 -1,3
CyH190OH -5,0 -4,6 +8,0
C1oH20H +6,0 +6,0 0
C11H»30H +17,0 +16,6 -2,3
Ci12H250H +26,0 +27,2 +4,6

NOTICOLOR VO ONLARIN MUZAKIROSI

Isdo innovativ patentlo [3] miidafio edilmis ikigat nano qurulusa malik maye-
kristal tipli hibrid aqreqat halinda olan polifunksional "IKHLAS" nanodeemulqatorlari
islonib hazirlanmis vo totbiq edilmisdir [4] .

Neft hasilatr iizro ¢oxillik diinya tocriibesi osasinda NIH soraitinds bozi malum
odabiyyat molumatlart asasinda [5] deemulgatorlara qarst qoyulan tolablor ilk dofo
olaraq, neft-madon nanotexnologiyalar1 saviyyasinds yenidon iglonib hazirlanmisdir [6]:
— Deemulgatorlar somoarali olmalidirlar, yoni minimal xiisusi sorf, minimal ¢dkma
miiddati Vo minimal temperaturda hazirlanan neftin yiiksok keyfiyyatini tomin
etmoalidirlar;

— Deemulqatorlar daxil edildiyi fazada (dispersion miihitdo) daha yiiksok sathi foalliga
malik olmalidirlar;

— Deemulqatorlar dispers faza hissociklori ilo [perimetri boyunca molekulyar adsorbsiya
tobagalori (MAT) olan miixtilif 6lgiilii su damcilar1] tomas Sathinin artiritlmasi magsadi
ilo dispersion miithitds yaxs1 dispersiya xassasino malik olmalidirlar;

— Deemulgator molekullar1 dispers faza hissaciklori otrafinda formalasan “sipar ortiik”-
o (molekulyar adsorbsiya tobagssi, - MAT) adsorbsiya olunmaqla, onun bosalmasini
tomin etmok iiciin kifayot godor peptizasiya (gel halindan zol halina kegma) Xassasine
malik olmalidirlar;
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— Deemulgator molekullar1 dispers faza hissaciklori strafinda davamli plyonka amolo
gatirmamolidirlar;

— Deemulqatorlar uzun miiddat (on az1 zomanat miiddatinds, masalon, 1-3 il) miixtalif
texniki, termiki, texnoloji vo iqlim soraitlorindo faza ayrilmasina vo asagi
temperaturlarda iss barkimoys moruz qalmayan asagi ozliliys (100 mPa-s-don ¢ox
olmayaraq) malik olmalidirlar;

— Deemulqatorlar lay sularinda koaqulyasiyaya moruz qalmamalidirlar;

— Lay sularinin LTS sisteminda istifadasi ii¢iin yiiksok keyfiyysti tomin etmalidirlar;

— Antikopiik xassalorine malik olmalidirlar;

— Neftds hall olan geyri-ionogen sathi-foal madds (QSFM) olmasi, arzu olunan haldir;

— Yuksok tosir stiratino malik olmalidirlar;

— NIH soraitinda neft emulsiyalarinin (S/N — tors emulsiya; N/S — diiz emulsiya; S/N/S —
orta emulsiya) va diger neft nanokolloidlorinin [¢atin pargalanan su neft emulsiyalari
(CPSNE), ¢otin pargalanan su neft suspenziyalar1 (CPSNS), tolo nefti, ambar nefti,
texnoloji vo amtos ¢onlorinin dib ¢okiintiilori, neft slamlari, struktur-reoloji xassali
neftlor vo s.] yiiksok pargalanmasini tomin etmok mogsadi ilo istifado edilon
deemulgatorlar nanoqurulusa malik olan nanodeemulqator olmalidirlar;

— Sath tozyiqi kemiyyati 40-42 mC/m? giymatinden az olmali deyil [6];

— Nanodeemulqatorlarin maddonin maye-kristal tipli hibrid agregat halinda (iizvi
maddolor tigiin “hibrid aqreqat hali” anlayis1 ilk dofo olaraq istifads edilir) olmalar
mogsadauygundur [6];

— Foal faza komponentlori tors, diiz vo orta emulsiyalarin pargalanmasi zamani
sinergetik effekt niimayis etdirmalidirlor;

— Maksimal islatma xassasine malik olmalidirlar;

— “Sipar 6rtiik”-2 nazaran halledici-destruktor xassasine malik olmalhidirlar;

— Xiisusi sarfindan asili olmayaraq, emulgator xassasi niimayis etdirmomalidirlar;

— Laylarin neftvermo omsalinin artirilmast {iglin quyulara vurulan SFM-lorin
deemulgator xassali olmasi magsadouygundur;

— Neft yataglarinda quyudaxili deemulsasiyaya kegmoklo, neftin lay sularindan vo
duzlardan, lay sularinin iso neftdon maksimum saviyyads tomizlonmosina nail olmag
miimkiindiir;

— Foal faza ilo sinergetik effekt veron bohran nanoemulsiyalar [7], nanodeemulqgator
ticlin on miinasib halledicilordan biri hesab edilir;

— Deemulqatorlarin foal fazasi halledici ilo 6zlii-elastik sistemlor vermomoalidirlor;

— Deemulgatorlarin foal faza molekullar1 dispersion miihit vo dispers fazada moévcud
olan nanoquruluglu maneolori, sodlori asanliqla dof etmalidirlor;

— Deemulgator torkiblarina neft emulsiyalarinin davamliliginin daha da artmasini tomin
eds bilon nanotozlarin daxil edilmasi mogsadouygun deyil;

— Deemulqator torkiblarinds xlor {izvi birlosmalarin olmasi yol verilmoazdir;

— Yalniz molekul-daxili ssthi-foalliga malik SFM-lor neft emulsiyalarma noazaron
yiiksok somarali deemulgator ola bilirlar;

— Deemulgatorlar homginin CPSNE vo CPSNS qarisigindan ibarst g¢on dib
¢okiintiilorinin ~ tomizlonmasini  yerina  yetiro  bilon  nanodesuspenzator
(“nanodesuspenzator” vo biitovlikdo “desuspenzator” terminlori ilk dofo olaraq
isladilir) funksiyasini yerina yetirs bilorlor;

— NIH soraitindo &zlii-elastik sistemlar (OES) ii¢iin inhibitor va halledici funksiyalarini
yerino yetiro bilarlor;

— Qaz hidratlari {igiin inhibitor va halledici funksiyalarini yerina yetirs bilarlor;
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— Soyuq deemulsasiya soraitinds do islomalidirlar;
— Deemulgator holledicilarinin gaynama temperaturu 50-60°C-don asag1 olmal deyil;
— On yeni nasil deemulqgatorlar polinanoquruluslu, molekuldaxili vo komponentlorarasi
sinergiyaya malik, polifunksional va universal tobistli nanodeemulqator olmalidirlar.
Spirtlor tgtin u=f(m) korrelyasiya olagssi ssasinda ilk dofo olaraq, alifatik
zoncirds karbon atomlari sayinin bohran giymati (mp=9) anlayisi daxil edilmisdir. mp=9
giymatinds dinamiki 6zlilik (n, mPa-s) kaskin (~16 dofs) artmus olur (sok.1), halbuki
Mp-nin 6ncaki (M,<9) har bir vahid artim qiymatinds 6zliiliiyiin orta artim qiymati ~1,5
dofs olmusdur. t,=f(m) xasso-qurulus korrelyasiya ganunauygunluglari asasinda neftin
lay sularindan vo lay sularmmin iso neftdon tomizlonmasini tomin eds bilon yiiksok
somarali nanodeemulqgatorlarda holledici olaragq, m=1-5 tipli spirtlor moagsadouygun
hesab edilir (sok.2). Ilk dofo olaragq, deemulgator somoraliliyinin daha dolgun
giymatlondirilmasi iigiin kolloid-kimyavi meyar gisminds ssth tozyigi (m) kemiyyati
toklif edilmisdir [6]. Neft emulsiyalarinin yeni par¢calanma mexanizminin daha asan vo
anlagilan tofsilatla toqdim olunmasi {iglin neftyigici reagentlorin (NYR) tasir mexanizmi
ilo emulsiyalarin deemulqatorla pargalanma mexanizmlori arasinda analogiya

yaradilmisdir:
1é.(t),mPa -8 tar, °C
180 30 4
170 20 4 /
160 10 4
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130 ;g 234567 9101112
110 30 4
e £
80 -50
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20 . 2 -100 &,
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Sak. 1. Dinamiki 6zliilitylin kar- Sak. 2. Orimo temperaturunun
bon atomlari sayindan asililigi karbon atomlar1 sayindan asililigt

¢ NYR va deemulqatorlarin har ikisinin foal fazalar1 asason QSFM-lardan tagkil olunub;
e NYR vo deemulqatorlarin hor ikisinin tosir mexanizminds baslica kolloid-kimyavi
meyar gostoricisi  Ssoth tozyiqidir (neftyigici reagentlorin  Soth  tozyiqi oy
deemulqatorlarin soth tozyiqi mg);

e NYR iiglin 7y, 235 mC/m? sorti [8], deemulgqatorlar iigiin iso g >40-42 mC/m? sorti
odoanilmolidir [6];

e Miiasir nasil NYR-in asasini nanoemulsiyalar; miiasir nosil deemulqatorlarin osasini
iSo maddonin maye kristal tipli yeni hibrid aqreqat halinda olan vo molekul-daxili sothi
foalliga malik “IKHLAS” markali nanodeemulqatorlar togkil edir [ 6];

e Hor iki tosir mexanizmindos fazalararast gorilmas sifira qodor azalir;

e Hor iki tosir mexanizmindo sath tozyiqi vektorial kamiyyat olaraq ¢ixis edir;

e Su sathindaki neft tobogalorinin moanso etibari ilo neft emulsiyalarina aid oldugu
hallarda, neftyigici reagentlorin vo deemulqatorlarin hadoflori dérdgat nanoqurulusa
[dispersion miihitdo asfaltenlorin hesabina moévcud olan mitselyar nanoqurulus;
nanodl¢iilii dispers faza hissociklori (damcilar); dispers faza (damcilar) hissociklori
otrafinda formalasan halqaya bonzor nanodl¢iili MAT, vo ya “miihafizo Ortiiyii” vo ya
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“sipar ortiik”, sonraki matnlordo MAT termini ilo mahdudlasmaq olar; MAT daxilindaki
tizvi vo geyri-lizvi mangali nanohissaciklar] malik tobii neft emulsiyalaridir;

e Hor iki halda tasiro moruz qalacaq hadsflor sirasinda kolloid obyektlor adsorbsiya
toboagaloridir; neftyigict variantinda neftin torkibinds olan tobii SFM-lar (masslan,
naften tursulari, asfaltenlor, bozi gotranlar vo s.) hesabina su-hava sath bolgiisiindo
formalasan MAT-dir; deemulqator variantlarinda da hodoflor su-neft, neft-su vo su-neft-
su soth bolgiilorinde movcud olan MAT-dir, bu halda MAT torkibina neftyigici
variantinda olan tobii neft SFM-lari ilo yanasi emulsiyalarin davamliligini daha da
artiran lizvi vo Qeyri-lizvi nanohissaciklor do daxildir. Belsliklo, deemulgator
variantinda nanodeemulqatorlar dérd nanoqurulusa qars1 is gérmoalidirlor;

e Hor iki tosir mexanizminin baslangic hadisasi rogabatli adsobsiyadir;

e Hor iki tosir mexanizminin dialektikast1 ondan ibaratdir ki, baslangic rogabatli
adsorbsiya hadisasi zoruridir, lakin kafi deyil. Hor iki tasir mexanizmlorini bir-birino
yaxinlagdiran vo yuxarida sadalanan analogiyalar fonunda soth tozyiqgini tosiredici
qiivvanin moanbayi kimi gobul etmok olar. Neftyigici reagentlor iigiin soth tozyiginin
tosiredici qiivve manbayi olmasi diinya miitoxassislori torafindan gobul edilib, indi iso
analogiyalar1 davam etdirorok, neftin ilkin hazirlanmasi soraitindo biitin név
emulsiyalarin movcudlugunu tamin edon molekulyar adsorbsiya tebagolorini dagitmaga
yetorli olan qiivve monbayinin mohz soth tozyiqi olmasi ssenarisini sona g¢atdirmaq
lazimdir. Yeri galmiskon geyd edok ki, sathi gorilmo (o), fazalararasi garilma (oy) Vo
sath tozyiqi (n) kemiyyatlarinin vahidlari hom enerji vo hom do qiivvs ilo ifado olunur:
C/m? N/m. Hadisalorin mahiyyati ilo bagl olaraq, isdo o, om, ™ kemiyyatlorinin
vahidlori iigiin mC/m® vahidindon istifado edilmisdir. Deemulqgatorlarin yeni tosir
mexanizmindos iso 7 ti¢lin mN/m vahidindon istifado edilmasi mexanizmin fiziki-
kimyavi sorhi baximindan daha miinasibdir. Belo olan vaziyystdas soth tozyiqinin qiivve
monbayi olmasi tamamils anlasilir;

e Hor iki tosir mexanizminds miivafiq soth bolgiilorinds rogabotli adsorbsiyadan sonra
rogabotli yayilma, ovvolki MAT komponentlorinin rogabstli sixigdirilmas: vo bu
sobobdon do avvalki MAT-larinin logv edilmasi bag verir. Mahz bu marholads neftyigici
reagentlorin vo deemulqatorlarin final morhalslorinds analogiya ilo yanasi forglor do
6ziind biruza verir;

e Hor iki tosir mexanizminin final marholosinds funksional reagent (neftyigici vo
deemulqgator) molekullarinin mokan masalasinin agiglanmasi zarurati ortaliga ¢ixir. Bu
mosalays aydinliq gatirilmasi magsadi ilo ham neftyigici vo ham do deemulgatorlarin ¢
halda hall olma variantlarina nazar yetirok: neftdo hall olan; suda hall olan; neftds vo
suda hall olan. Neftdo hall olan NYR-larin tosir mexanizminin final marholasinda
reagentin bir hissasi lokalizasiyaya moruz galan neft kiitlasinin torkibino keg¢mokla
homin kiitlonin su sathinds tokrar yayilmasina mane olur, reagent kiitlosinin bir hissosi
iSo su sathindo MAT-ro gador yayilir vo bu tobagalor do 6z névbasinds su sathinds
lokallagmis neft kiitlolorinin  tokrar yayilmasina mane olur. Neftdo hall olan
deemulgatorlar manbayi sath tozyiqgi olan rogabatli qiivvalor hesabina su-neft; neft-su;
su-neft-su bolgii sarhadlorinds olan MAT-larda m&veud olan adsorbtiv molekullarini
sixigdirib ¢ixarmaqla dispers faza hissaciklori (damcilari) otrafinda miivaqgati Sarbast
faza kimi movcud olan “qoruyucu tobagolori” vo ya “sipar ortiiklori” logv etmoklo
biitovliikds biitiin ndv neft emulsiyalarinin par¢alanmasini tomin edir vo deemulgator
molekullar1 bu variantda neft dispersion miihitino diffuziya edirlor. Suda hall olan
neftyigici vo deemulqatorlarin tasir mexanizminds iSo miivafiq reagent molekullar1 su
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fazasina diffuziya edirlor. Mohz bu sobabdon su sothinds lokallasmis neft kiitlosi tokrar
yayllmaq imkanlarmna malikdir. Suda hoall olan deemulqator variantlarinda iso
deemulqator itkilori bas verir. Hor iki tosir mexanizminds sath tozyigi neftds hoall olan
variantla miiqayisado nisbaton az olur vo bu sobobdon do miivafiq reagentlorin do
Samarasi yetorinca olmur. Masalon, suda holl olan deemulgator su-neft emulsiyasini
parcalamasina baxmayaraq, neft-su vo su-neft-su emulsiyalarinin vo digor neft
nanokolloidlarinin do pargalanmasini yetarinca tomin etmirlor. Neftdo va suda hall olan
neftyigici reagentlor vo deemulqatorlar araliq movqge tutur. Odur ki, neftyigici
reagentlorin vo deemulqatorlarin neftdo holl olmalar1 zaruri sortlordon biridir. Digor
torafdon har iki tosir mexanizminds reagentlorin nanoquruluslu olmasi miivafiq kolloid
hodaflorin bir monali olaraq logv edilmasine real sanslar yaradir. Bu real sanslarin
maksimal reallasmasinda yeni miiasir nasil deemulqatorlar sirasinda maddsnin maye
kristal tipli yeni hibrid aqreqat halinda olan vo ikigat nanoqurulusa (nanomitselyar vo
nanokristal) malik “IKHLAS” markali nanodeemulqatorlar ¢oxsayli tocriibi-sonaye
sinaqlarinda va totbiq layihalorinds yiiksok somoars niimayis etdirmoklo yanasi, neft
emulsiyalarinin yeni parcalanma nazoriyyasinin (mexanizminin) praktikada birmonali
olaraq, tosdiq edilmosinin bariz niimunasidir.

Yuxarida qeyd edilan vazifalorin yerina yetirilmasi istagamotinds Qazaxstanin bir
sira neft yataq emulsiyalar1 ii¢iin laboratoriya vo Sonaye sinaqlari aparilmis vo hal-
hazirda 6 neft yataginda "IKHLAS" nanodeemulqatorlari miivaffogiyyatlo totbiq edilir.
Bu yataglarda ovvalco totbiq edilon ABS, Rusiya, Almaniyaya moXsus baza
deemulqatorlar1 ilo miiqayisodo deemulqgator sarfi oksor hallarda 2-3 dofo azaldilmagla
yanasi, lay sularinda olan neftin imumilosdirilmis sokildo gatiliglar1 iso 73-1000
mag/dm?® soviyyssindon 28-48 mg/dm?® soviyyssine godor, orta hesabla 2,5-25 dofa
azaldilmigdir. Illik faktiki vo gozlanilon igtisadi somaralor uygun olaraq, 359 825 $ vo
2,5 min $ toskil edir. Naticolor, ¢oxsayli elmi yeniliklorlo misaiyst olunmagla yanast,
24 elmi osardos dorc edilmisdir.

NOTIiCO

Isin bir sira elmi yeniliklorini va istigamotin bozi prioritet mosalolorini 6ziindo
comlogdiran deemulqatorlara qarsi qoyulan toloblor, neft-modon nanotexnologiyalari
saviyyasinda yenidon islonib hazirlanmisdir; ilk dafo olaraq hom tors vo ham do diiz
emulsiyalar1 parcalayan "IKHLAS" markali nanodeemulqatorlar islonib hazirlanmis, bu
deemulqatorlarin neftin lay sularindan vo lay sularinin iso neftdon tomizlonmasi
mogsadi ilo aparilan laboratoriya sinaglart sonaye sinaqlart vo tothiq naticalori ilo tasdiq
edilmigdir; isda ilk dofo olaraq neft emulsiyalarinin yeni pargalanma mexanizmi toqdim
edilmis; SFM-nin yiiksok Somarali deemulgator olmasi igiin ilk dofo olaraq
molekuldaxili sothi foalliga malik olmalar1 vo hamg¢inin an yeni nasil deemulgatorlarin
polinanoquruluslu, molekuldaxili vo  komponentlorarast  sinergyaya  malik,
polifunksional vo universal tobistli nanodeemulqator olmalarinin vacibliyi diqgsts
gotirilmisdir.
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PA3PABOTKA U BHEAPEHUE HAHOJAESMYJbI'ATOPOB VIS OYUCTKH
IIVIACTOBBIX BOJA OT HE®TH B YCJIOBUAX IEPBUYHOU
HnHoAIOTOBKHU HE®THU

T K. Jawouesa
Aszepbatioscanckuii I'ocyoapcmeennviii Ynusepcumem Hegpmu u Ilpomviuinennocmu
turanamammadoval5@gmail.com

B cmamwe paccmampueaemcs pewienue co8peMeHHOU HAYYHOU NPOOLeMbl IKOIOSUHECKOZO,
MEXHONI02UYECKO20 U IKOHOMUHECKO20 3HAYEHUS, CEA3AHHOU ¢ OYUCMKOU Heghmu om naacmosoll
800bl U NIACMOBOU 800bl OM Hedmu u 6OpbOOIL CO 6cemu BUIAMU HEDMAHBIX HAHOKOLIOUOOS C
NOMOWbIO UHHOBAYUOHHBIX HAHOMeXHOoNo2ull. bbiiu usnodcenvl 0ocHoHble mMpebdo8aHUs K
0eIMYIbeAmopam, HOGLI  MEXAHUSM — PA3ONCEHUS  HePMAHbIX  IMYAbCULl, A MaKdice
IKOHOMUYECKAS DPPEKMUSHOCMb OM Pe3yIbmamos 6HeOPEeHUAHUL.

Knioueswie cnosa: Hano032mynbeamopsl, o4ucmKka Hegpmu om niacmosol 600bl U NAACMOBOl
6006l om Hedmu, MpebOBaAHU K 0eIMYNbamMOPAM, HOBbLL MEXAHUIM Pa3pYUleHUs HeDMAHbIX
IMYTbCULL.

DEVELOPMENT AND IMPLEMENTATION OF NANODEMULSIFIERS
FOR THE TREATMENT OF FORMATION WATER FROM OIL IN
CONDITIONS PRIMARY PREPARATION OF OIL

T.K.Dashdiyeva
Azerbaijan State Oil and Industry University
turanamammadoval5@gmail.com

The paper considers the solution of a modern scientific problem of environmental, technological
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and economic importance related to the purification of oil from formation water and formation
water from oil and the fight against all types of oil nanocolloids using innovative
nanotechnology. The basic requirements for demulsifiers, a new mechanism for the
decomposition of oil emulsions, as well as economic efficiency from the implementation results,
were outlined.

Keywords: nanodeemulsifiers, oil purification from formation water and formation water from
oil, the basic requirements for demulsifiers, a new mechanism for the decomposition of oil
emulsions.
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KECID METALLARI iLO MODIFiKASIYA OLUNMUS NANO vy-AL,0;
KATALITIK SISTEMLORININ ISTIRAKI ILO NEFTIN NAFTEN-PARAFIN
KARBOHIDROGENLORININ AEROB OKSIDLOSMO PROSESININ
TODQIQI

G.Y. Riistomli _
AMEA Y.H. Mommadaliyev adina Neft-Kimya Proseslari Institutu
gulayrustemli.94@mail.ru

Maqaloda Azarbaycan neftlori qarisigimun  dizel fraksiyasindan ayrilmis naften-parafin
karbohidrogenlarinin maye fazada havamin oksigeni ilo yeni, nanodlgiilii heterogen katalitik
sistemlorin istiraki ilo oksidlogdirilmasindon bohs olunmugsdur. Oksidlogma prosesinda
katalizator kimi 10 va 20% kiitlo migdarinda  gotiriilmiis fordi Cr-,Co-, Mn- duzlar: ilo
modifikasiya olunmus nano y-Al,Os-don istifads edilmisdir. Eyni zamanda, siibut edilmisdir ki,
metal duzlarmin miixtolif nisbatlorda garisigimin istirak ilo da oksidlogma prosesi aparildigda
onlarin katalitik aktivliyi artwr, sinergetik effekt yaranir, bu isa maqsadli mohsullarin ¢iximinin
yiiksalmasina sabab olur.

Acgar sozlar: dizel fraksiyasi, maye fazada oksidlasma, sintetik neft tursulari, oksitursular, zol-
gel metodu, nano y-Al,O3,

GIRIiS

Neftdon ayrilan karbohidrogenlorin giymaotli oksigenli mohsullara ¢evrilmasi neft-
kimya  sintezindo  aktual  problemlordon  biridir.  Odobiyyatlarda  neft
karbohidrogenlorinin miixtalif tip katalizatorlarin istiraki ilo oksidlogmasi yolu ilo kimya
sonayesindo vo neft-kimya sintezindo boyiik praktiki shomiyyato malik oksigenli
birlogmolorin ~ alinmasina  dair  silsilo  molumatlar  verilmisdir  [1,2]. Neft
karbohidrogenlorinin  oksigenli  birlogsmoloro  oksidlosdirici  konversiyast  tabii
karbohidrogen xammalinin effektiv rasional emal tisullarindandir. Xammal monbayi
kimi neftin parafin fraksiyasini [3,4], naften karbohidrogenlorini [5], neft tullantilarini
[6] vo s. misal gostormok olar. Neft karbohidrogenlorinin qiymatli oksigenli
birlogsmolora oksidlogsmoasi artiq kegon osrin ortalarindan todqgiq olunur. Bu sahado
miixtalif torkibli vo quruluslu metal oksidlori, KMnQ,, tobii neft tursularinin metal
duzlan (doyiskon valentli), fiillerenlor, metal saxlayan karbon nanoborular, grafen va
onun metal duzlari ilo modifikasiya formalar1 vo s. kimi katalizatorlardan istifados
etmoklo bir ¢ox tadqgiqatlar aparilmisdir [4,7-11]. Toadqiq edilon islordo asas magsad
oksidlogsmo prosesini selektiv olaraq sintetik neft- vo oksitursular (SNT vo ONT)
garigigmin yiiksok ¢iximla alinmasi istigamotine yonoltmok olmusdur, ¢iinki SNT va
ONT neft-kimya sintezinds daha ¢ox talob olunan mohsullardan sayilir.

Belalikla, neft-kimya  sonayesinin  baslica  sahalorindon  biri neft
karbohidrogenlorinin  oksigenli  birlosmalora, xiisusilo sintetik neft tursularina
oksidlosmosidir. Hazirda bu sahoa bu miirokkob mexanizmo aid yeni tocriibi faktlar,
todgiqat metodlari, katalitik vo antikatalitik sistemlorin optimallagsmasi vo modellogmasi,
totbiq sahalori istigamotinds inkisaf etmokdadir. Qeyd etmok lazimdir ki, sintetik neft
tursulari tobii neft tursularinin on optimal avazediciloridir va onlarin téromalari asasinda
korroziya inhibitorlari, yag vo yanacaqlara asqarlar, bakterisidlor, homogen
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katalizatorlar, plastifikatorlar vo s. kimi genis totbiq sahosino malikdir. Demoali, neft
karbohidrogenlarinin oksidlogmasilo sintetik neft- vo oksitursular garisigimin alinmasi
oldugca aktual problemdir vo boyiik praktiki shamiyyat kasb edir.

Toqdim edilmis mogalonin asas mogsadi Azarbaycan neftlori qarisiginin dizel
fraksiyasindan ayrilmis naften-parafin fraksiyasini yeni, nanodlgiilii katalitik sistemlarin
istiraki ilo maye fazada havanin oksigeninin istirakinda oksidlosdirmoklo yiiksok
ciximla sintetik neft- vo oksitursular qarisiginin alinmasindan ibaratdir.

EKSPERIMENTAL HiSSO

Todgigat isinin yerino Yetirilmasi iiciin xammal olaraq Azoarbaycan neftlori
qarisiginin 190-330°C temperaturda qaynayan fraksiyast gotiiriilmiigdiir. Oksidlogma
prosesindan avval fraksiya aromatiksizlogdirilmisdir. Aromatiksizlogsmo prosesi 98%-li
H,SO, istirakinda aparilmis vo prosesdon sonra fraksiyanin torkibindo aromatik
karbohidrogenlorin  miqdar1  ~1% (sulfolasma metodu ilo) toskil etmisdir.
Aromatiksizlosmodon sonra fraksiyanin 1Q- spektri Almaniyanin BRUKER firmasimin
istehsali olan ALPHA IQ-Furye spektrometrindo 600-4000 sm™ dalga tezliyi
hiidudunda ¢okilmis va sokil 1-do toqdim edilmisdir.
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Sokil 1. Dizel fraksiyasinin aromatiksizlogsmodon sonra IQ spektri

Sokil 1-do verilon 1Q- spektrina osason aromatiksizlosmodon sonra alman
fraksiyanin agagidaki udulma zolaglart miisahids olunur: CH3 vo CH; qruplarinin C-H
rabitosinin deformasiya (722, 1376, 1458 sm™) vo valent (2853, 2921, 2953 sm™)
ragslori; naftenlorin CH, grupunun C-H rabitesinin deformasiya (965, 1033 sm™)
ragslori; benzol halgasinin C-C rabitosinin valent (1607 sm™) ragslori; benzol halgesinin
C-H rabitosinin deformasiya (699, 738, 813 sm™) rogslori. Miioyyen edilmisdir ki,
aromatiksizlosmo prosesindon sonra fraksiyanin torkibindo 58.52% parafin, 39.98%
naften, ~2%-o godoar aromatik karbohidrogenlor vardir.

Aromatiksizlosdirilmis dizel fraksiyasi maye fazada havanin oksigeni ilo
nanodl¢iilii  y-Al,O3 tizorindo CVD metodu ilo kegid metallar (Cr, Co, Mn)
yerlosdirilmis katalitik sistemlorin istiraki ilo oksidlogdirilmisdir. Qeyd edok ki, bu
katalitik sistemlorin neft karbohidrogenlorinin oksidlosmasi prosesinds istifadasi ilk
dofo olarag bizim torofimizdon hoyata kegirilmisdir. Oksidlosma prosesi barbotaj
qurgusunda, havanin verilms siirati 300 1/kq-saat, katalizatorun xammala goros miqdari
0.2% kiitlo olmagla, 135-140°C-ds, 5 saat miiddatindo aparilmigdir. Nano y-Al,O3
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sintezi zol-gel metodundan istifado olunmaqgla hoyata kegirilmisdir [12,13].
AI(NO3)3-9H,0 kristalhidratinin suda moahlulu 40°C-ds 2 saat arzinds stabillosdiricilorin
(monoetanolamin (MEA) vs ya dietanolamin (DEA)) istiraki ilo hidrolizo ugradilmaqla
zol alinmisg, sonra temperaturu 90°C-ys yiiksaltmokls zoldan bemit geli oalds edilmis vo
alinan gel ionsuzlasdirilmis distilla suyu ils bir ne¢a dofo yuyuldugdan sonra avval 120-
150°C-do qurudulmus, daha sonra mufel sobasinda 800°C temperaturda 6 saat
qizdirilmagla nano y-Al,O3 hissaciklarine g¢evrilmisdir. Novboati morholodo nano -
Al;03 masamalarina hopdurulma metodu ila 10% metal duzlar1 (Mn(CH3COQ),-4H,0;
Co(NO3),-6H,0; Cr(NO3)3-9H,0) vyerlosdirilmis, sonda “Qaz fazada kimyavi
¢okdiirma” (CVD) qurgusunda arqon vo hidrogen qazlarinin istiraki ilo xiisusi soraitdo
emal olunmagqla nanokatalizatorlar sintez edilmisdir.

Rentgen faza analizi TD-3500 difraktometrindo monoxromatik siialanmada
(CuKy(a=1,541 A, Ni-filtr) ¢cokilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Mn-,Cr-, Co-, duzlari ilo modifikasiya olunmus nano y-Al,Oj istiraki ilo naften-
parafin karbohidrogenlorinin maye fazada oksidlosma prosesinin naticalari cadval 1 va
cadval 2-ds toqdim edilmisdir.

Codval 1.
Naften-parafin karbohidrogenlarinin 10% kiitlo miqdarinda Mn-, Cr-, Co-
duzlar ilo modifikasiya olunmus y-Al,O3-in katalitik istiraki ilo maye
fazada aerob oksidlogsma prosesinin noticalori

Alinan moahsullar

Oksidat
SNT ONT
o =)

. =3 =3 <3 S S
Katalizator, | T T T = é‘ S
02%kitls | 2 | & g g g |g 5 |2 g

S ER| T IE8| T (28 F |28
E |G E IS E & S |2 <
1 & & n |3
- - -

A-1 53.4 | 97.5|150.0| 17.5 | 140.0 | 13.0 | 30.5 | 69.5
A-2 66.5| 98.2 |1744| 125 | 155.0 | 95 | 22.0 | 78.0
A-3 60.9 | 97.0 | 131.0| 140 | 1241 | 150 | 29.0 | 71.0
B-1 56.9 | 98.1 | 125.4| 22.1 | 1221 | 16.6 | 38.7 | 61.22
B-2 413 | 95.2 | 119.8| 12.8 | 106.2 | 11.9 | 24.7 | 75.3
B-3 51.1| 954 1126.3| 16.0 | 1229 | 13.7 | 29.7 | 70.3

Qeyd: A- stabillosdiricisi kimi MEA-dan, B isa stabillosdiricisi kimi DEA-dan
istifada edilmaklo alinmis nano y-Al,03; A-1, A-2, A-3, uygun olaraq, A-nin, B-1, B-
2, B-3 is2 B-nin, uygun olaraq, Mn-, Cr- vo Co duzlari ilo modifikasiyalaridir.
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Coadval 1-don goriindiiyii kimi, DEA-dan istifado etmoklo alinmis katalizatorlarin
katalitik aktivliyi MEA-dan alinan katalizatorlara nisboton daha yiiksokdir. Belo ki, A-1,
A-2, A-3 katalizatorlarinin istiraki ilo naften-parafin karbohidrogenlorinin maye fazada
oksidlosmasi zamani alinan SNT+ONT-nin ¢iximi, uygun olaraq, 30.5%; 22%; 29%
oldugu halda, B-1, B-2, B-3-iin istiraki ilo bu gostaricilor 38.7%; 24.7% va 29.7% toskil
edir. Bu da MEA-dan vo DEA-dan alinan nano y-Al,O3-in- masamoalorinin {imumi
hacmloarinin forgli olmasi ilo izah edils bilar. Bels ki, DEA istiraki ilo alinmis nano -
Al;Os-in bu gostaricisi daha boyiikdiir. Heterogen katalizdo isa molumdur Ki,
katalizatorun kimyavi aktivliyi sathin hacmi ilo proporsionaldir. Bels ki, bu halda aktiv
morkazlor soth boyu paylanaraq sarbast radikallarin amolo galmasini siiratlondirir. Bu
baximdan “B” seriyadan olan katalizatorlar daha yiiksok katalitik aktivlik gostorarok
yiksok ¢iximla SNT+ONT alinmasina sorait yaradir. Metal ionlarinin prosesa tosiring
goldikds isa cadval 1-don goriindiiyli kimi, hor iki hal {i¢iin Mn duzu ilo modifikasiya
olunmus nano y-Al,Os-in istiraki ilo naticalor daha yiiksok olmusdur: A-1 katalizatoru
istiraki ilo SNT+ONT-nin ¢iximi1 30.5; B-1 ilo iso 38.7% toskil etmisdir.

Codval 2.
Naften-parafin karbohidrogenlarinin 20% kiitlo migdarinda Mn-, Cr-, Co-
duzlari ilo modifikasiya olunmus y-Al,O3-in katalitik istiraki ilo maye fazada
aerob oksidlosma prosesinin naticalori

Alinan mahsullar

Oksidat
SNT ONT

o a

Katalizator, S S,
0% ks | Z g g E-E
. 0 uts (_;I E“‘ "I E“ __I E“ O E 5.;
OQIER|CCIER|CQIER| & |5 2
FEISTIFSISTIFSEIS | E |8 F

S S S n 3
C-1 50 | 98.1 | 132 |18.54|112.93| 155 | 34.04 | 65.96

C-2 53.1| 98.2 |135.97| 17.2 | 121.42| 15 | 322 | 67.8
C-3 56.73| 96 118 | 18.5|109.57| 152 | 33.7 | 66.3
D-1 62 98 | 125.8| 25.2 | 100.8 | 154 | 40.6 | 594
D-2 48 | 98.4 |132.76| 22.55| 120.57 | 16.57| 39.12 | 60.88
D-3 536 | 97 |1282| 23 118 15 38 62

Qeyd: C- stabillagdiricisi kimi MEA-dan, D isa stabillosdiricisi kimi DEA-dan istifada
edilmakla alinmis nano y-Al,03; C-1, C-2, C-3, uygun olaraq, C-nin, D-1, D-2, D-3 isa
D-nin, uygun olaraq, Mn-, Cr- va Co duzlari ilo modifikasiyalaridir.

Todgigatlar davam etdirilorak nano y-Al,Os-in alinmasinda stabillogdirici olaraq
MEA vo DEA istifado edilso do, codval 1-do gostorilon A vo B seriyasindan olan
katalizatorlardan forgli olaraq codval 2-do olan C va D seriyasindan olan
katalizatorlarda Mn-,Cr-,Co- duzlarindan 10% deyil, 20% kiitlo migdarinda gotiiriilorok

. 80
WWW.ajCnews.org



£zil 1920 | Azarbaycan

NES

D

nano y-Al,03 modifikasiya edilmis vo aromatiksizlosdirilmis dizel fraksiyasinin havanin
oksigeni ilo oksidlosdirilmasi prosesindo heterogen katalizator kimi istifado
olunmusdur. ©lds olunan naticalordon goriindiiyii kimi, katalizatorlarda modifikasiya
ticiin istifads olunan kecid metallar1 duzlarinin faizls miqdar artirildiqda sintetik neft vo
oksi tursular garisiginin ¢iximinin faizlo miqdar1 daha yiiksakdir. Bels Ki, cadval 1-do
verilon SNT+ONT ¢iximlart igiin orta qiymat 29.1% oldugu halda, cadval 2-do geyd
olunan SNT+ONT-nin ¢iximlar ii¢lin bu gostorici  36.28% toskil edir. Heterogen
katalizdo malumdur ki, katalizatorun kimyavi aktivliyi sothin hacmi ilo proporsionaldir.
Belo ki, bu halda aktiv morkazlor ssth boyu paylanaraq sorbast radikallarin amalo
golmasini siiratlondirir. Stabillagdirici kimi MEA vo DEA istifads olunaraq sintez edilon
nano y-Al,O3-in masamoalorinin imumi hacmi no godor ¢ox kegid metallar ilo
modifikasiya olunarsa, oksidlosma prosesinds reaksiya gedisindo bir 0 gadar Sarbast
elektron yaranma ehtimali artar. Modifikasiya zamani goétiiriillon metal duzlarinin
kiitloco miqdarinin daha cox istifadesi metal ionlarinin miqdarinin artmasi daha ¢ox
mosamoalara yerlosmaya vo aktiv morkozlorin saymin artmasina sobob olur. Noticado
metal duzlarimin kiitloco 10%-don 20%-o artirilmasi neft tursularinin ¢iximima da
miisbot monada tosir edir. Eyni zamanda, bizim torofimizdon naften-parafin
karbohidrogenlorinin oksidlosma prosesindo adlar1 ¢okilon katalizatorlarin miixtolif
nisbatlords garigigimin katalitik tosiri do todqiq edilmisdir. Naticalor codval 3-ds togdim
edilmigdir.

Cadval 3.
Naften-parafin karbohidrogenlarinin 10% kiitlo migdarinda Mn-, Cr-, Co- duzlar
ilo modifikasiya olunmus y-Al,O3-in miixtalif nisbatlords garisiginin katalitik
istiraki ilo maye fazada aerob oksidlogsma prosesinin noticalori

Oksidat, Alinan mohsullar
SNT ONT S =
Katilizzitor, . LIT - =] =] E g <
0'2A)kutlgF%§£‘§§§§f§§ gg o %‘%
£ FS5C |F %0 E | 2°
S IS n 3
A-1:A-2=1:3| 59.0 | 97.6 | 130.0 | 18,5 | 125.1 | 16.0 | 345 65.5
A-3:A-2=1:3| 60.1 | 97.4| 1205 | 20.9 | 119.1 | 18.0 | 38.9 61.1
B-1:B-2=1:3| 52.2 | 97.6 | 132.0 | 23.0 | 117.0| 17.9 | 40.9 59.1
B-3:B-2=1:3| 56.1 | 97.0| 128.4 | 18.2 | 120.4| 16.2 | 34.4 65.6

Codval 3-don goriiniir ki, katalizatorlardan birgo istifado edildikdo noticalor
nozaragarpacaq doracads yiiksalir. Belo ki, katalizatorlar1 ayri-ayriliqda istifado etdikdo
alman tursular qarisi@inin ¢rximi {iglin orta qiymot 29.1% toskil etdiyi halda,
katalizatorlar1 qarisiq sokildo gotiirdiikkde bu giymat 37.2% olmusdur. Bu da bir daha
katalizatorlarin birgo istifadosi zamani sinergetik effektin yaranmasini vo bununla da,
katalitik aktivliyin artmasini siibut edir.
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NOTIiCO

Beloliklo, aparilan tocriibalora asason miioyyon olunmusdur ki, naften-parafin
karbohidrogenlorinin  oksidlosmasi prosesinde 10% Mn-,Cr-,Co-la modifikasiya
olunmus (stabillosdirici olaraq monoetanol gotiirmoklo sintez edilmis) nano y-Al,O3
katalizatoru istifado olundugda oksi- va sintetik neft tursular1 qarisiginin ¢iximi iigiin
orta qiymat 27.1%, stabillosdirici kimi dietanolamin istifads olunduqda iss bu giymot
31.03% olmusdur. Digar tocriibalords 20% Mn-,Cr-,Co-la modifikasiya olunmus nano
v-Al,O3 katalizatorunda -stabillogdirici kimi monoetanolamin goétiiriildiikdo orta giymat
33.31%, dietanolamin gétiiriildiikds ise uygun olaraq 39.24% notics oldo edilmisdir.

Belo noticoys golinmisdir ki, tocriibalordon hesablama yolu ilo alinan orta
giymatlordo goriinon bu forglorin asas sabablori istifado olunan katalizatorlarin
alinmasinda gotiiriilon stabillosdiricidon, metallarin aktivlik doracasindan vo oksidlosma
reaksiyalarinda istifads olunan katalizator miqdarindan asilidir.
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HNCCIEJOBAHUE ITPOLHECCA ADPOBHOI'O OKUCJIEHUA HA®TEHO-
HAPA®UHOBBIX YIJIEBOJIOPOI0B HE®TSIHOM ®PAKIIUU B
IMPUCYTCTBUU KATAJIMTHYECKOMU CUCTEMBI - y -Al,O3
MOIUPUIINPOBAHHOI'O IEPEXOJIHBIMH METAJIVTAMHM

I FO. Pycmamau
Hnemumym Hegpmexumuueckux npoyeccos um. FO. I'. Mameoanuesa HayuonanvHot
akademuu Hayk Azepbaiioxcana
gulayrustemli.94@mail.ru

B cmamuve onucwisaemcs npoyecc sHcuokoghazno2o oKucieHnus KUcIopooom 8030yxa HaGmeno -
napaguHoBvIxX y21e6000p0008, 8blOCIeHHbIX U3 OU3eIbHOU (pakyuu cmecu A3epOatiodncanHckux
Hegbmell 6 NPUCYMCMBUU HOBbIX HAHOPASMEPHBIX 2eMePO2eHHbIX KAMAIUMUYeCKUx cucmem. B
Kawecmee — KAmMamuzamopa npoyecca — OKucienus —6vin  ucnoavzoeéarn  Hawo  y-Al,Os,
mooughuyuposannviii 10 u 20% consmu Cr-, Co- u Mn. buiio doxasano, umo npu npogederuu
npoyecca OKUCTEHUs 8 NPUCYMCMEUU PA3IUYHBIX KOHYEHMpAyull conell Memanios ux
Kamanumu4eckas aKmu@HOCMb YEeluyusaemcs, U co30aemcs cunepeemuyeckuii s¢ghgexm,
NPUBOOAWUIL K YBENUUEHUIO 8bIX00A YeNe8blX NPOOYKMO8.

Knroueswle cnosa: ouszenvhas ¢hpakyus, sHcuoko@azHoe oKucieHue, CuRmemudeckue Hegpmsamovie
KUCTIOMbL, OKCUKUCTIOMbL, MEMoO 301b-2es, HaHo y-Al,0;

STUDY OF AEOROBIC OXIDATION PROCESS OF NAPHTHENE-
PARAFFINIC HYDROCARBONS OF PETROLEUM IN THE PRESENCE OF
NANO y-Al,O; CATALYTIC SYSTEMS MODIFIED BY TRANSITION
METALS

G.Y. Rustamli

Y.H.Mammadaliyev Institute of Petrochemical Processes of Azerbaijan National
Academy ofSciences
gulayrustemli.94@mail.ru

The paper deals on oxidation of naphthene-paraffinic hydrocarbons extracted from Azerbaijani
petroleum mixtures diesel fraction by atmospheric oxygen in liquid phase in the presence of
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new, nano-sized heterogeneous catalytic systems. Nano y-Al,O; modified by individual Cr-, Co-,
Mn-salts in 10 and 20% mas. was used as a catalyst in the oxidation process. Simultaneously, it
was proved, that carrying out oxidation process in the presence of metal salts in different ratios
causes increase in catalytic activity, forming the synergetic effect and therefore, the rise in the
target products yield.

Keywords: diesel fraction, oxidation in liquid phase, synthetic petroleum acids, oxyacids, sol-
gel method, nano y-Al,O3,
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IZOTERMIK REAKSIYANIN SUROTININ TOYINININ QEYRI-SOLIS
MODELI
M.M. Coforli

Azarbaycan Doviat Neft va Sonaye Universiteti
mehsetibabanli@gmail.com

Kimya elminin bugiinkii inkisaf soviyyasi Hesablama kimyasindan istifadani
dostokloyir. Bu sahodo elmi odobiyyatlarda olan islor Kimyovi reaksiyalarin
oyranilmasins yeni yanasmalarin totbiq olunmasini bir zorurat olaraq ortaya ¢ixarib. Bu
isdo  birinci  tortib izotermik reaksiyanin siiratinin - geyri-miioyyon miihitdo
giymatlandirilmasi modelinin tohlili masalasine baxilir. Modelin keyfiyyatliliyini ifads
edon parametrlorin toyini yanasmalari tohlil edilib, miivafiq gostaricilorin hesablanmasi
proseduru verilib. Yerino yetirilon is Hesablama kimyasina asaslanir.

Acgar sazlar: qeyri-salis montiq, geyri-salis model, Kimyovi reaksiya, reaksiyanin siirati.

GIRIS

Kimya elminin siiratli inkisafi onun digar elmlorls qarsiligli slagesini sortlondirir.
Informasiya emal1 iisul vo vasitolorindon kimyavi proseslorin davramsinin tohlilinda
istifada olunur. Informasiyanin tobioti kimyavi proseslore nozarst edilmasinda zoruri
olan faktorlardandir. Belo ki, kimyavi proseslorin davranisi haqqinda kifayoat godor
molumat olmadiqda ona nozarot etmok ¢atindir. Buna sobob prosesi xarakterizo edon
parametrlorin dagiq toyin oluna bilmamosidir.

Belo problemlar lingvistik olgli asasinda qorarlar gobul edan insan operatoru
torofindan idaro olunur. Bu proseslor boyiik hacmli verilonlorlo xarakterizo olunarsa,
ona nazarat etmok tadgiqatgidan yeni tocriibi bilik talob edir ki, bu da tatbigi kimya va
informasiya texnologiyalari ilo slagodardir. Belo hallarda verilonlordon faydali biliyin
oldo edilmoasi aktual masaladir[1-2]. Digor torofdon uzun illor boyu aparilan
eksperimentlor, kimyovi reaksiyalar iizro elmi odobiyyatlarda toplanmis verilonlor
bazasinda milyonlarla verilonlor yerlosdirilib. Tocriibo aparmaq oavozino o verilonlordon
milasir texnologiyalar osasinda yaradilan sullardan istifado ilo bilik ¢ixarmaq vo
kimyavi reaksiyalarin siirot sabitinin analizinds istifado etmok aktual mossladir. Burada
aktualligr iki fakt siibut edir: birincisi qoyulan mdvzunun islonmasi kimyanin yeni
sahosi —Computational — chemistry-don  istifadoni, ikincisi  Soft computing
texnologiyasinin osasi1 sayilan qeyri-salis moantigdon istifadoni tolob edir. Bu is hor iki
sahayo oasaslanir.

Kimyovi reaksiyalar miixtolif reaksiya siirotlori ilo aparila bilor. Reaksiyanin
stiroti temperatur, hissaciklorin 6lgiisti vo s asili olmagla, normal davam eds Vo
partlayisla naticalona bilor. Kimyavi reaksiyanin siiratinin geyri-salis mantiq vo toxmini
miihakimadan istifade etmokls tahlilina [3]-do baxilb. Digar torafdon geyri-miiayyan
parametrlor vo doyisonlorlo kimyavi reaksiyalarin modellogdirilmasi ilo bagh
todgiqatlara elmi adobiyyatlarda az tosadiif olunur. Belo problemlorin halli ti¢iin geyri-
salis moantigo osaslanan tsullardan istifads edilir. Bu iisullar s6zla tosvira imkan verir.
Bildiyimiz kimi, so6zlo tosvir olunan informasiya daha asan basa diisiiliir, lakin onun
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emal1 klassik riyazi tisullardan istifads ilo miimkiin deyil. Bu isdo izotermik kimyavi
reaksiyanin siiratinin tayininin geyri-salis modelinin tahliline baxilir.
EXPERIMENTAL HIiSSO

Mogsad [3]-do alinan qeyri-Solis model {izro “Coverage-ohatoetma”,
“Transparency-soffafliq”, “Spesifity-spesifiklik” indekslorinin tapilmasidir. Baxdigimiz
model[3] Fuzzy C-means geyri-salis klasterlosdirmo iisulu ilo statistik verilonlardan
alinmig, montiqi ¢ixarilis isulu asasinda sensitivliyi yoxlanilmisdir. Tohlil edilon geyri-
salis model 5 qayda bir giris va bir ¢ixisdan ibaratdir:
Ogor pargalanan maddonin gatiligi azdirsa ONDA reaksiyanin siirat sabiti ¢ox zaifdir;
Ogor parcalanan maddonin gatiligi ortadirsa ONDA reaksiyanin siirat sabiti zaifdir;
Ogor pargalanan maddonin gatiligi ¢ox boyiikdiirso ONDA reaksiyanin siirat yiikksokdir;
Ogor parcalanan maddonin qatilig: yiiksokdirss ONDA reaksiyanin siirat sabiti ortadir;
Ogor pargalanan maddonin gatiligi ¢ox kigikdirso ONDA reaksiyanin siirat sabiti lap
cox zoifdir.
Yuxarida agor-onda tipli qaydalar gdstorilmisdir. Goriindiiyii kimi qaydalarin sol vo sag
torafi (hom giris, hom da ¢ixi1s1) geyri-Salis adadlardon taskil olunub. Giris va ¢ixis
verilonlarinin tasviri cadval 1-ds verilib:

Codval 1
Giris va ¢ixis verilonlarinin tasviri
Parcalanan Qeyri-salis adad Stirot sabiti Qeyri-salis adad
maddanin
qatiligt
Az (0.3812,0.6152,0.998) Cox zoif (0.00011,0.0002,0.0011)
Orta (0.3812,0.7768,0.998) Zoif (0.00011,0.0003,0.0011)
Cox yiiksok (0.3812,0.9867,0.998) Yiiksok (0.00011,0.0008,0.0011)
Yiiksok (0.3812,0.9036,0.998) Orta (0.00011,0.0004,0.0011)
Cox az (0.3812,0.427,0.998) | Lap ox zaif (0.00011,0.0001,0.0011)

NOTICOLOR VO ONLARIN MUZAKIROSI

Ik 6nco qaydalar bazast iigiin “ohatoetmoa” indeksinin tapilmasina baxaq. Giris va
¢ix1s dayisanlarinin tigbucaq soklindo tosviri Tr(a,b,c) cadval 2-do verilib.

Coadval 2
Cixis doyisonlorinin tigbucaq soklinda tasviri

Tr(a,b,c) a b c
Az 0.3812 0.6152 0.998
Orta 0.3812 0.7768 0.998
Cox yiiksok 0.3812 0.9867 0.998
Yiiksok 0.3812 0.9036 0.998
Cox az 0.3812 0.427 0.998

“Ohatoetmo” omsalinin tapilmasi verilmis qaydanmn gostorilon intervali na
doracado ohato etdiyini ifado edir. “Ohatoetma” omsali qaydalarin giris hissasi ligiin
hesablanilir. Giris verilonlorini a, b vo c ilo isaro edoarok monsubiyyst funksiyasinin
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tapilmasi ilo “Ohatoetma” omsalin1 miioyyanlasdirmok olar. Mansubiyyat funksiyasi (1)
diisturunun kémoayi is tapilir.

(x—a
| ; as<x<b
b—a
/,t=4 1; x=b
L_c—x; b<x<c (1)
c—b

Gostorilon diisturda x doyisoni olaraq [0.3812 - 0.998] intervalinda 22 ndqts
gotiiriiliir vo har bir qaydanin 22 noqte iizro mansubiyyat funksiyasi tapilir. 22 ndqto
tizra har bir gaydanin monsubiyyst funksiyasinin qiymati (2) diisturunun kémayi ils tyin
edilir:

hi(x) = 3L (x0) )

Umumilosmis amsal 3 diisturunun kémayi ilo normallasdirilaraq [0-1] intervalina
gatirilir. Yekun “shatoetma” amsalin1 tapmagq {iglin iso geyd olunan 22 ndqtonin adadi
ortasi tapilir (3).

r

cov = z cov;/n; 3

i=1
Beloliklo 5 gaydanin girisi tizro shatoetmo amsali:

Cov = 0.545247117 (4)

“Soffafliq” amsali qaydalar bazasinin istifadagi ti¢iin no darocads anlasigli, basa
diisiilon olmasini miisyyon edir. “Soffafliq” omsalinin tapilmasi iig¢iin oan c¢ox istifado
olunan tisullardan biri do “Nauck indeks”-inin tapilmasidir. “Nauck indeksi” asagidaki
diisturun komayi ilo tapilir:

Belolikla, “Nauck indeksi” komplekslik (complexity), ohatolilik (shatoetmo) vo
boliinma (partition) omsallarinin hasilina boarabardir.

Nauck index = comp Xcov X part (5)

“Complexity” amsali qaydalarin ¢ixis dayisonlarinin mansubiyyat fuksiyalarinin
saymin (m) giris doyisonlorinin sayina (n) nisbati ilo dl¢iiliir.

Belo ki, bizdo qaydalarin ¢ixisinda 5 forgli monsubiyyst funksiyast vardir. Giris
dayisonlarinin say1 iss hor bir qayda {igiin 1 olaraq gotiiriiliir.

u 5 . (6)
comp = m/Zni1+1+1+1+1_
1=

“Partition” amsal1 har bir giris doyisoni liglin mansubiyyat funksiyalarinin sayini 1 vahid
azaldaraq inversinin tapilmast ilo alds olunur.
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(4), (6)-(7) ifadalorinin naticalarindon istifado etmoklo Nauck indeksinin giymati
asagidaki kimi olacaqdir.

Nauck index = comp xTov x part=0.545247117 x 1 x 0.25 =0.136311779  (8)
“Spesifiklik” amsal1 “cardinality” omsali asasinda tapilir (9).

hgt(4)

1
Sp) = | T du ©
0

5 qaydanin girisi tizra spesifiklik omsali bu sokilda dayarlondirilir:

Sp = 0.491760052735662 (10)

Yuxarida gostarilon (4), (8) va (10) ifadalori qaydalar bazasina daxil olan 5 qayda
ticlin miivafiq olaraq“shatoetmo”, “soffafliq” vo “spesifiklik” omsallarini 6ziindo oks
etdirir. Ohatolilik amsalinin hesablanmasinin fragmenti(cadval 3), “spesifiklik™ (cadval
4) omsalinin hesablanmasinin fragmenti asagida verilib:

Codval 3
Ohatalilik amsalinin hesablanmasinin fragmenti
X | uAl uA2 uA3 u A4 u A5 h hn

x1 |0,3812 0 0 0 0 0 0 0
X2 0,427 | 0,195726 | 0,115774 | 0,07564 | 0,087672 1| 1,474812253 | 0,881296937
x3 0,457 | 0,323932 | 0,191608 | 0,125186 0,1451 | 0,947461 | 1,733285241 | 0,81667869
x20 | 0,9636 | 0,089864 | 0,155515 | 0,96185 | 0,364407 | 0,060245 | 1,631881204 | 0,842029699
x21 | 0,9867 | 0,029519 | 0,051085 1]0,119703 | 0,01979 | 1,220097554 | 0,944975611
x22 | 0,998 0 0 0 0 0 0 0

SUM: 11,99543658

Ohatoetmoa: | 0,545247117
Umumi natico asagidaki kimidir:
Complexity:1; Coverage:0,545247117; Sp:0,491760053; Partition:0,25; Nauck
index:0,136311779
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Bu gostaricilor geyri-salis modellari tohlil etmoys vo onun yararliligi haqqinda fikir
yiriitmaya imkan verir.

Codval 4
Spesifiklik omsalinin hesablanmasinin fragmenti
Xmin Xmax
0,3812 0,988
a b c Card Sp
0,3812 | 0,6152 | 0,998 | 0,3084 0,491760053
0,3812 | 0,7768 | 0,998 | 0,3084 0,491760053
0,3812 | 0,9867 | 0,998 | 0,3084 0,491760053
0,3812 | 0,9036 | 0,998 | 0,3084 0,491760053
0,3812| 0,427 | 0,998 | 0,3084 0,491760053
Sp: 0,491760053
NOTICO

Bu isdo izotermik kimyovi reaksiyanin siiratinin toyininin geyri-salis modelinin
tohlili aparilmigdir. Modelin komplekslilik, keyfiyyatllik , shatoetmo doracasi, dogiglik
Vo soffafliq xiisusiyyatlorini ifade edon gostaricilorin qiymatlori toyin edilmisdir. Toklif
olunan yanagma qeyri-salis modellosma ilo masgul olan tadqgigatgilara modellarini
analiz etmoak vo modellosdirma prosesindoki xotalar1 diizoltmok imkani verir. Masalan,
geyri-salis modellosdirmadsa natico moansubiyyat funksiyasi, segilon implikasiya vo
montigi natica ¢ixaris isulundan asili olduguna gora bu moarhalslords segimda doyisiklik
etmokls yiiksok keyfiyyatli model aldo etmok olar.
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HEYETKAS MOJAEJIb JJIA ONPEJAEJEHUA CKOPOCTHU
N30TEPMHUYECKOMN PEAKIINH

M.M.J[rcapapnu

Aszepbatiodcanckuii I'ocyoapcmeennuiti Yuueepcumem Hegpmu u Ilomviuinennocmu
mehsetibabanli@gmail.com

Cospemennwlil Ypo8eHb pA3BUMUSL XUMUYECKOU HAYKU NO00epacUusaen ucnoib308anue
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Boruucaumenvrnoii xumuu. Hmerowuecs 6 Hayunou aumepamype pabomvl 6 3moil obracmu,
BbIAGUIU HEOOXOOUMOCMb HOBbIX NOOX0008 6 U3VHeHUU XUMUYeCKUX peakyuti. B pabome
PACCMAMpPUBAEMcst AHAIU3 MOOEU OYEHUBAHUSL CKOPOCTU U30MEPMULECKOU PeaKyuu nepeoo
nopsoxa 6 HeonpeodeneHHol cpede. Ilpoanaruzuposanvi n00xXo00bl K OnpedesieHuio napamempos,
OMPANCAIOWUX  KAYeCMBO MOOeNU, NPUBEOeHA Npoyedypa paciema COOMEEnCmeyuUx
nokasameneil. Ilpooenannas paboma 0CHO8bI8ACMCs HA NPUMEHeHUU BoiuuciumenvHotl xumuu.
Kniouesvie cnosa: neuemxas J02uka, Heuemkas MOOeNb, XUMUYECKAS PeaKyus, CKOPOCHb
peaxkyuu.

FUZZY MODEL FOR DETERMINING OF ISOTHERMAL REACTION RATE

M.M. Jafarli
Azerbaijan State Oil and Industry University
mehsetibabanli@gmail.com

The contemporary level of chemical science supports using of Computational chemistry.
Researches existing on the scientific literature in this field has revealed the need for new
approaches to the study of chemical reactions. In this study discusses the analysis of the model
for estimating the rate of first order isothermal reaction in an uncertain environment. Methods
of determining parameters representing model efficiency are analyzed and method of
calculating corresponding parameters is given. Performed work is based on computational
chemistry.

Keywords: fuzzy logic, fuzzy model, chemical reaction, reaction rate.
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