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Abstract: In recent years, countries of the world have been trying to attract new energy sources
(wind, sun, biogas, waves, drainage, non-conventional energy sources such as hydrological energy of small
rivers) in their fuel-energy balance. Azerbaijan has renewable natural resources, favorable for its energy-
efficient potential, according to the amount of sunny and windy days [3,4,6].

In this article was given total information about renewable energy potential of Azerbaijan Republic.
In this article we use information which was given by The State Program on the Use of Alternative and

Renewable Energy Sources materials.
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Introduction:The increasing
demand for energy resources, scarcity of
traditional energy resources, adverse
Impacts on climatic conditions because of
use of hydrocarbon resources have
necessitated wuse of alternative and
renewable energy sources and ‘State
Program on Use of Alternative and
Renewable Energy Sources in the Republic
of Azerbaijan” was approved by the Order
of the President of the Republic of
Azerbaijan and thereby a new development
period for this area has begun in our
country[2,3,4].

The mean annual duration of solar
radiation in Azerbaijan is observed to be
somewhere between 2000 and 3000 hours.
According to research conducted by the
State Agency, the annual quantity of solar
energy falling on each square meter of the
country’s  territory ranges between
1300kWh and 1750kWh. The International
Energy Agency’s (IEA) 2011 Report listed
the amount of solar radiation falling on the
horizontal surfaces of the territory of
Azerbaijan as 1566kWh/m2. According to
the IRENA classification, these two
measurements  are  designated  as
“favorable” and “highly favorable” energy
potential classes respectively [1,2,3,5].

Research:For time being, the share
of alternative and renewable energy
sources (ARES) makes up 16,8% of total
investment power in total electricity
production and so electricity in amount of
1.8 billion kW-hr was produced in our
country for 2015. Thereby, natural gas in
amount of 465 million cubic meters was
saved and accordingly CO, emissions in
amount of 1 million tons were prevented in
2015 [6,7].

The state aims at to increase the
share of alternative and renewable energy
sources up to 50% in total electricity
production by 2050 and thereby to save
millions cubic meters of natural gas and
prevent CO, emissions. Study of
international experience in use of
alternative and renewable energy sources,
determination of our country’s capacities,
implementation of some small and medium
size projects on alternative and renewable
energy sources in various regions confirm
accessibility of targets put ahead and a
three-pillar “energy development model”
has been developed within our country’s
energy supply concept to reach these
targets.

All done works will contribute
widening of use of alternative energy
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sources by use of country’s natural
capacity, saving of hydrocarbon resources,
further strengthening of country’s energy
security, use of advanced technologies,
strengthening  of staffing  capacity,
improvement of the public welfare due to
creation of new workplaces, reaching of
environmental protection goals due to
reduction of CO, emissions and reduction
of CO, emissions from the 1990 year level
to 35 % in 2030 as “voluntary target” was
declared at 2015 Paris conference.

Wind power: Since the wind enters
the territory of Azerbaijan from a narrow
strip at the shoreline of the Caspian Sea and
from the valley between the Great and
Small  Caucasian  Mountains,  wind
intensification is a recurring weather
phenomenon in the surrounding territories.
This effect reaches its maximum level both

on the Absheron Peninsula, a narrow strip
in the Caspian Sea and on Absheron’s
offshore zone. According to a study carried
out by the State Agency, the average annual
wind speed ranges between 7 and 8.5m/s at
a height of 80m above the land surface
there, and this is categorized as a “highly
favorable” energy potential class according
to the classification of the International
Renewable Energy Agency [3,4,5,6,7].
Solar __energy: Due to his
geographical location, climate condition
and economical infrastructure peculiarities
Azerbaijan is the most perspective region
for renewable and alternative energy
sources’ application. Today exhaust fossil
fuels exhaust stock equal to ~2 billion tone
crude oil and 2,2 billion m® gas that
concedes to Middle East on the quantity.

Table 1. Solar energy

Natural potential

The yearly amount of sunny hours is 1800-3200 in Azerbaijan

The highest indicator is typical for the territory of Nakhchivan (up to 3200 hours)

2500 sunny hours)

The Kura-Aras lowland, Jeyranchol area, and the peninsula of Absheron (2200-

hesitating from 125 to 150 kcal per sg. centimeter.

The highest figure is in Nakhchivan (145-160 kcal per sg. cm).

On the other hand the predictions
show that till 2030-2050 years crude oil
consumption in Azerbaijan willconsist of
50-55% and gas demand will be 20-25%
which can lead appreciable depletion of
hydrocarbon stock subject to their export.
In this aspect it is necessary to notice that
in majority of the regions of Azerbaijan
solar energy potentials consist of
averagely  1600-2000 kWhour/ m?
(including some cases till 2200 kW-
hour/m2 in Nakhchivan Autonomous

Republic). For application of solar energy
objective evidence on solar energy
potential

Is important. To solve practical tasks
dealing with solar energy and to include its
potential in Azerbaijan energy balance
long term measurements should be carried
out.Development of solar cadaster of
Azerbaijan permits to estimate technically
and economically beneficial variants of
solar energy potentials during solar energy
plantsbuilding in different regions of the
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Republic. By thispurpose in Azerbaijan
solar energy potential map was firstly
established [3,4,5,6,7].

Therefore  during 6  years
measurements at weather stations located
in the severalzones of the Republic have
been carried out. Here average annual
amount of sunshine hours, direct, diffuse
and albedo solar radiations were
determined. On the base of the obtained
results solar energy potential maps were
prepared. | should notice that maps of
Azerbaijan solar energy potentials are to
be published in this paper in first time.In
Nakhchivan, capacity of photoelectric
appliance will make 246 kWt-hour, while
230 kWt-hour in Kura-Aras lowland and
Absheron. Amount of energy per 1 sg.km
Is 2200-2600 in Nakhchivan and 1900-
2200 kWt-hour in  Kura-Aras and
Absheron|[3,4,5,6].

Hydro power: The full hydraulic
power potential of the rivers in Azerbaijan
has been estimated at 40 bin kwh, and
their technically favorable potential at 16
bin kWh, 5 bln kWh of which are
accounted for by small hydro power
plants.

Geothermal energy: Although the
temperature of thermal waters in
Azerbaijan is not very high, the use of

Potential for ARES in Azerbaijan

-/'

these waters for the generation of
geothermal energy is considered to be
feasible. The temperature of thermal
waters in various areas ranges between 30
and 1100C. The Kura Concavity, the
Gusar  Foothills  zone and the
AbsheronPeninsula are considered the
most ideal locations in this regard.
Accordingly, the capacities for potential
inputs of 480, 70, and 65MW respectively,
exist in these territories. In total, the
national thermal waters’ potential 1is
estimated at 245,600m3/day or 800MW
[5,6,7].

Biomass and Waste:There are
approximately 2.7 million large horned
mammals and 10 million small horned
animals and 25.5 million poultry in
Azerbaijan, and the quantity of their total
annual discharges approximately equals
25 million tons. The annual volume of
solid domestic wastes from large cities
comprises 2.4 million tons. Additionally,
quite significant quantities of wood
splinters, wood processing  wastes,
agricultural residues and other wastes and
animal discharges are accumulated in
Azerbaijan each year. All of these have
enormous  potential as  renewable
bioenergy resources.

MVt
M winc 15000
Solar 8000
u Biomass and waste 900
i Geothermal 800

- Hydro power 650

Fig 3. Potential for ARES in Azerbaijan

The expansion of the use of
alternative and renewable energy sources
in our country began by establishing “The

State Program on use of Alternative and
Renewable Energy Sources in the
Republic of Azerbaijan” which was drawn
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up at the initiative ofllhamAliyev,
President of Azerbaijan and approved by
his Decree dated October 21st, 2004.

Within the framework of activities
arising out of the State Program, the State
Agency for Alternative and Renewable
Energy Sources was established under the
auspices of the Ministry of Industry and
Energy of the Republic of Azerbaijan in
2009. In order to improve the management
of this industry, the State Agency for
Alternative and Renewable Energy
Sources of the Republic of Azerbaijan and
the Agency’s Azerbaijan Alternative
Energy LLC were established in 2013.

As a result of the approved state
programs and structural reforms, 10 new
hydro power plants in the Nakhchivan
Autonomous Republic,Fuzuli, Ismayilli,
Gusar, Shabran, Sheki, Balaken and
Shamkir regions, a heating plant at the
Solid Household Waste Incinerator in
Sabunchu District in Baku, 4 wind power
plants in the Khizi and Absheron regions,

ARES power sources
installed in 2010-2015

13%
4
. Hydro / SHPP (Small Hydro Power Plants) ;)"“
| 259 MW in total

. Wwind
i Biomass & Waste

Solar

a hybrid power plant in Gobustan, solar
power plants in the Samukh region and in
the Nakhchivan Autonomous Republic, as
well as in the Garadagh, Sabunchu and
Pirallahi districts of Baku, and sports
centers supplied with energy from
renewable energy resources in Masalli and
Beylagan regions were built, while solar
panels and heating pumps were installed at
24 social facilities in various regions of the
country by state and non-state enterprises
beginning in 2009. The power plants, with
a total output capacity of 259MW,
comprised of 63MW of wind power,
33MW of solar power, 38MW of biomass
and waste power and 125MW of hydro
power were then  commissioned.
Additionally, the Azguntex Solar Panels
Plant with an annual production capacity
of 50MW and an enterprise producing
solar  collectors in the Sumgait
Technologies Park were constructed in
Sumgait.

Fig 4. ARES power sources installed in 2010-2015

New power and heat generating
capacities with a total output exceeding
7650MW from renewable energy sources
Is slated to be installed in Azerbaijan by
the year 2020. Among those capacities, the
installation of solar heating plants of
4500MW, solar power plants of 1065MW,
wind power plants of 1512MW, biomass
plants of 515MW, and energy generating
capacities at small rivers of 60MW has

been planned. The goal is to increase the
share of renewable energy in the
production of electric power to 20% and to
9.7% of the total energy supply by 2020.
The broad implementation of utilization of
ARES will create conditions for the
economical and efficient use of energy in
the country, increase exports of fuel
resources, decrease the volume of
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hazardous substances discharged into the
environment by 20-25%.

Projected proportion in
percentages of power
produced from alternative
and renewable energy
sources by 2020

Solar Power
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Fig 5. International cooperation in renewable energy field

The Republic of Azerbaijan
proactively collaborates with a number of
countries, regional and international
organizations and financial institutions in
fields relating to the ARES industry. The
Republic of Azerbaijan joined the IRENA
in 2009 and became a full member after
ratification of the International Renewable
Energy Agency Charter in the National
Parliament (MilliMajlis) on May 2nd,
2014. The State Agency for Alternative
and Renewable Energy Sources of the
Republic  of  Azerbaijan  broadly
collaborates with the United Nations
Economic Commission for Europe, the
United Nations Development Program
(UNDP), the European Union, the World
Bank, the Asian Development Bank
(ADB), the KfW Development Bank
(Germany), the French Development
Agency (AFD), the United States Agency
for International Development (USAID),
the Economic Cooperation Organization
(ECO), the Black Sea Economic
Cooperation  (BSEC), the Japan
International Cooperation Agency (JICA),
the Korea International Cooperation
Agency (KOICA), the EU-funded
program INOGATE (The Interstate Oil

and Gas Transport to Europe), GUAM,
and others, as well as with Germany,

Turkey, France, Holland, Sweden,
Slovenia, the Czech Republic, Slovakia,
Ukraine, Argentina, the UAE, Iran,

Lithuania and several other countries.

Prevention of further ecological
problems and energy crisis can be realized
only at the expense of alternative and
renewable  energy  sources.  Thus
replacement of the current fuel energy
sector into renewable energy sources will
cause healthy life, natural safety,
protection of flora and fauna.

If we take into consideration that
population Azerbaijan live in Absheron
and the surrounding regions and already
near 200 years oil and gas have been
extracted here, in this case ecology clean
energy application has great importance.

For the solution of the practical
questions put forward in this field of
information on solar energy of the region
is very necessary. Development of the
information may induce new energy
balance generation of Azerbaijan.

Though the deeds mentioned above,
potential of renewable energy sources in
none of the zones in the Republic have
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been determined. So in the communal
buildings, houses, industry enterprises, in
oil and power-engineering sector, there is
a great deal of energy consuming

processes.
That’s why the average annual or
average seasonal renewable energy

potentials of the Republic should be
known. Solar energy for the demanded
power generation industry sectors is to be
certainly determined. Only in the case of
determining sunshine, direct, diffuse and
albedo solar radiations’ average annual
marks in those places solar thermal and
power stations can be built.

Solar energy maps - At the result of
the measurements realized by the existing
meteorological stations in the Republic till
1990 vyears and on the base of
measurements done in the latest 6 years by
us on the Republic average annual marks
of direct, diffuse and albedo solar
radiations have been determined. Due to
the obtained conclusions solar energy
potential

Republic established
[3,4,5,6,7].

During the measurements beside
data of 8 (eight) main meteorological
stations information’s obtained from the
mobile meteorological stations have been
analyzed. So the geographical coordinates
of the region and relief were defined.

According to the relief properties
Azerbaijan is so variegated country.
Alongside mountains with 3000-4000, in
the country area there are plains, lowlands,
regions below from the sea level.

Azerbaijan territory is divided into 2
places consisting of the Great Caucasus
and the Little Caucasus mountains. Here
air flow enter the Republic via the Great
Caucasus, the Little Caucasus mountains
and the Caspian Sea basin.

Both the south cyclone and the hot
air currents formed by semitropical
anticyclone systems causes generation of
the air current. This factor influences on
each zone in falling solar radiation

territory  were

maps covering entirely the

distribution.

Fig 1: Direct solar radiation falling on the horizontalsurface in fair weather.

In fair weather in Azerbaijan
average annual index of direct solar
radiation falling onto the horizontal
surface increases from the direction of the
northern to the south beginning from the
sea level.

On the mountainous regions solar
radiation amount is higher than other
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places. For Azerbaijan region the direct
solar radiation (W/m?) falling onto the
horizontal surface in fair weather and half
cloudy weather condition have bean given
in the following maps.

Average annual amount of diffuse
solar radiation in fair weather consists of
30 — 35 kkal/cm?. In the mountains amount
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of diffuse solar radiation decreases due to
the diffusing particles. In the foothill
regions at 300-500 m height diffuse solar
radiation amount is approximately 36
kkal/cm2., at 2500-3000 m height that’s 29

during cloudy weather diffuse solar
radiation changes enoughly.

For Azerbaijan territory in both fair
weather and half cloudy weather condition
diffuse solar radiation (W/m?) is changing
as at the below.

kkal/cm2. In the mountainous regions

OA SOPOLONON GUNOS

Fig 2: Diffuse solar radiation in fair weather.

Initially landscape and surface cover
types were determined for defining albedo
solar radiation in Azerbaijan territory.
These are woodlands, mountains, 3 plains,
plateaus, lowlands, snow covers, water
basins (The Caspian Sea, lakes and water
reservoirs, rivers).

Results of research:

1. Mainly energy sector causes
environmental pollution and formation of
hazardous gases leading greenhouse effect
in Azerbaijan. Gas emission per a person
in  Azerbaijan consists of 6-7 ton.
According to the predictions this showing
for 2020-2030 will be 9-10 ton. Such
temperature increasing happens majorly
because of oil (40-50%) and gas (35-45%)
exploitation.

2. Through Azerbaijan has rich solar
resources and in this field State Program
was signed in 2004 in the Republic, none
of database on solar energy potential for
the country has been established. The
neighboring countries, Turkey, Russia,
Iran have already processed their own
solar energy potential maps.

3. At the result of the measurements in
several climate zones of the Republic
correlations between average annual
amount of albedo solar radiation and
different  height  distinctions  was
determined and their graphics were
established. On the base of these graphics
and conclusions albedo solar radiation
map of the Republic was developed.
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AZDORBAYCANDA ALTERNATIV ENERJi MONBOLORI VO ONLARIN
TOTBIQININ USTUNLUKLORI
R.9. Sadiqov

Son illords diinya dlkalori yanacag-enerji balansinda yeni enerji monbolorindon
(ktilok, giinog, biogaz, dalga, drenaj, kicik ¢aylarin hidroloji enerjisi kimi geyri-ononavi
enerji monboalori) istifado etmoys ¢alisirlar. Azorbaycan giinasli vo kiilokli giinlarin
miqdarina uygun olaraq enerji somaraliliyi potensiali ti¢lin alverisli olan barpa olunan tabii
ehtiyatlara malikdir.

Mogalodo Azarbaycan Respublikasinin barpa olunan enerji potensiali hagqinda
imumi molumat verilmisdir. Alternativ vo Barpa Olunan Enerji qaynaqlarmin istifadasi
tizra D6vlat Programu torafindan verilon malumatlardan istifads edilmisdir.

Acar_sozlar: yenilona bilon resurslar, enerji somoraliliyi potensiali, geyri-ananavi,
Greenstone (yasil vadi) texnologiyasi, giinag enerjisi

IMOTEHIIMAJI BO3OBHOBJISIEMOM SHEPTETUKH U TIPEUMYIIIECTBA EE
MOCJIEJCTBUM B ABEPBAVIKAHE
P.A.Canpiros

B nocneanue rompl CTpaHbl MHpa TMBITAIOTCS NPUBJIEYL B CBOW TOIJIMBHO-
SHEPreTUYECKU OanaHC HOBbIE HCTOYHUKHU SHEPruu (BeTep, COJHIE, Ouoras, BOJIHBI,
JIpeHaX, HETPAJAUIIMOHHBIE MCTOUYHUKU DHEPIHM, TaKWE KaK THUAPOJOTHYECKAas SHEPrus
Manbeix pek). B AszepbaiigkaHe ecTb BO300OHOBISIEMbIE MPHUPOAHBIE PECYPCHI,
OJlarompuATHBIE 1T €r0 JSHEpro- S(PQPEeKTUBHOrO TMOTEHIMANA, B 3aBUCUMOCTH OT
KOJINYECTBA COJIHEYHBIX W BETPEHBIX THEH.

B »o10if crathe Obuta mpenctaBiieHa oOm@as WHGOpMAIMS O TOTEHIUAJe
BO300OHOBIISIEMBIX MCTOYHUKOB dHepruu AsepOaiimkanckoir Pecrybnuku. B cratbe Mbl
UCIIONIh30BaIM MHGOPMAITNIO, TPEAOCTAaBICHHYI0 [ 0CynapCTBEHHON MpOrpaMMou IO
WCIIOJIb30BAHUIO MaTEPHAJIOB  aIbTEPHATUBHBIX HMCTOYHHUKOB UM BO300HOBIISIEMBIX
HMCTOYHUKOB YHEPTUH.

KiiloueBble ¢jioBa: BO300HOBISIEMbIE PECYpPChl, SHEPro-3h(EKTUBHBIN MOTEHUHUAT,
HETpaJUIIMOHHbIE TeXHOIoruu Greenstone, coiHeyHast SHEPrus
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HEPCHHEKTUBBI BHE/IPEHUS HOBOI'O COPBEHTA
C.s1.Ub6anoBa
Azepbaitmxanckuit 'ocynapersennsiit Y uusepcutetr Hedru u [Ipomsiniuiennoctu
e-mail: sevinc2206@mail.ru

Aunomauuﬂ: B cmamve oana memoouxa NnoJy4eHuUsl H06020 KOMNO3UYUOHHO20 c0p6eHma u I’lpe()Ci’}’I(IG]leHbl eco
ceoticmea. Onucano nepcneKkmueHoe ucCnojlb306aHue nojly4eHHoco cop6eHma ons COBEPUIEHCMB0BAHUA MEXHOTI02cUU

HIT3.
KiiloueBble  ¢cj10Ba: KOMIIO3UTHBIM  COpPOEHT,
yIIyYIIIEHHbIE CBOMCTBA, JKOJIOTMUECKH YHUCTHIC
TEXHOJIOTUH, (IOTALMOHHAS MallluHA, HEPTh U
He(TENPOAYKTHI.

TpeOoBaHUs K KauyeCTBY BOJbI IS kucinopoaa [l]. Jlnsg mydiied O4YUCTKH
NOTpeOJICHUsT  HACeJICHUS  BBI3BIBACT CTOYHBIX BOJ, 3arpsA3HEHHBIX
HEOOXOJIUMOCTh TIOMCKA DKOJOTUYHBIX HeTenpoyKTamu, MPUMEHSIIOTCS
TEXHOJIOTUI BOJIOTIOJITOTOBKH u YCTaHOBKHU KacKaJIHOTO THUIIA,
COBPEMEHHBIX  METOJIOB  OYHIICHUSA OCHAIIEHHBIE JOpOTUM OYHCTHBIM
CTOYHBIX BOJI. obopynoBanueM. [loaToMy O4Ye€Hb BaKHO

CoopyxeHus MO OYHMCTKU BOJBI, Ha  CETOJHAIIHUN  JIGHb  HAay4YUThCA

UCIIONIb3yeMbIe Ha
He(dTenepepadbaThIBAIOIINX 3aBOJIAX,
TpeOyIOT YCOBEPILIEHCTBOBAHUS, TPYIHBI
OpU  DKCIUTyaTallud W HPOU3BOMST
OOJBIION BBIOPOC BPEIHBIX BEIICCTB B
OKpyXarIyro cpeay. Takoro poaa
npoOsieMbl O OYHMCTKE 3arps3HEHHBIX
CTOYHBIX  BOJ  MPEAyCMOTPEHBl K
PACCMOTPEHHUIO CO CTOPOHBI MPEAITPUATHIA
Mo TNepepadOTKu W TPAHCHOPTUPOBKHU

Heptn u HedprenpoayktoB. Hedts u
He(TEeNnpOTYKTHI ABJISIFOTCS
CYLIIECTBEHHbIMHM W MaclITaOHBIMU

3arpA3HUTEISIMU  OKPY KAIOIIEW Cpenbl.
Hedrenpoaykrsl, mnomagas B BOJOEM,
CO3JAl0T IUJIABAIOIIYI0 IO IOBEPXHOCTH
BOJIbI TUIEHKY, a TAK)KE€ CMECh CMOJISIHBIX
YacTHL] B AMYJIbTUPOBAHOM 17}
pacTBOpeHHON (¢dopMax. YCTaHOBIIEHO,
YTO BCEro OJIHAa Karulsi HETH pacTeKaeTcs
Ha TMOBEPXHOCTH B IUICHKY IUJIOIIAbIO
okomo 25 M? a oaHa TOHHAa He()TH
nokpeiBaeT Oosiee 500 ra moBepxXHOCTU
BOJIOEMa, YTO MPEMNSATCTBYET ra3000MeHY,
B TOM 4YHCJIE TIIOIJIOIIEHUIO BOJOU
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OYMINATH CTOYHBIE BOJIbI HE PUHOCS BPE]
OKpyXamuield cpeae, a HMMEHHO: M0
MHUHUMYMa YMEHBIIUTD TJIONIA/b,
3aHUMAaEMYI0 OUYHMCTHBIMHU ammapaTraMu, 1
COOTBETCTBEHHO, YMEHBIIUTH IUIOIIA/Ib
UCTIapEHUs, MPUMEHEHHE MUHEPAIbHBIX
KOaryJisIHTOB Ha cTaauu  (IOTaIluu,
NPUMECHSITh COPOEHTHI, BBIJICJICHHBIC W3
MIPOMBIILJIEHHBIX OTXOJIOB.

OcHoBHass  uenbp  pabOTBl  —
yJIy4IlIEHHE METOJOB OYMCTKH CTOYHBIX
BOJI coAepKalux HePTH "

HEe(PTENPOYKTHI C TOMOIIBIO HEIOPOTUX U
Jaromux Xopownd 3(p@(EeKT mo OYUCTKE
pEareHToB.

Kaxk BUJTHO u3 aHaJmi3a
JUTEPATypHBIX JAHHBIX [2], OCHOBHBIM
peareHTOM TpH JMKBHIAIUUA HEDTIHBIX
3arpsi3HEHUN SIBJIIETCS aKTUBUPOBAHHBIN
yroib. B mocnennee Bpems 3 ek TUBHBIM
JUTSL  JTUKBHJIAIMA HEQTAHBIX TISATEH C

BOJIHOI>’I IMOBECPXHOCTH CUHNTACTCA
IMPUMCHCHUE CHUHTCTHYCCKUX COp6eHTOB,
IMOJIy4acMbIX Inpu YTUIIU3alluu

IMOJIMMCPHBIX OTXOJAO0B: IIOJUYPCTAH B
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ry0uaToM WJW TPaHYJUPOBAHHBIM BHJIE,
PE3MHOBAasl KPOIIKA, IOJIBIE MOJIUMEPHBIE
MUKpoc(hephbl, a TakkKe  KOMITO3HIIHH,
COCTOSIIINE U3 HECKOJIBKUX COPOCHTOB.
NunoBamuen B TE€XHOJIOTUU
ITyOOKOW OUMCTKU CTOYHBIX BOJI SIBJISICTCS

MIpUMEHEHUE YTIAEPOI-MUHEPATHHBIX
COpOCHTOB, TMPEJACTaBIISIONIUX  COOOM
KOMIIO3HUIIHA u3 HECKOJIBKUX

KOMITOHEHTOB (HampuMep, MUHEpaIbHOU
MaTpUIIbl 1 OPraHUYECKOTO KOMIIOHEHTA,
HAHECEHHOTO Ha ATy MaTpully) U
oOBbeUHSIONINE B ce0e Psijl YHUKAIbHBIX
CBOMCTB, HEOOXOJAMMBIX JUISI OYHUCTKU
BOJbI. HO yUHTHIBast BEICOKYIO CTOMMOCTD
OTUX COpPOCHTOB, TPUXOAUTCS WCKATh
MyTH PEImIEHUsS HSTOM mNpoOieMbl B
pa3paboTke Oosiee NEMIEBBIX, JOCTYITHBIX
" pEe3yIbTaTUBHBIX KOMITO3UIIHASIX
COpOEHTOB.

Jlnst u3ydeHusi CTENEeHU OYMCTKHU
CTOYHBIX BOJI TOTOBWJIHCH KOHTPOJBbHBIC
pactBopbl. OOpa3npl  JUIsl  HCIBITAHUS
noyydasid pas0aBisii He(TENPOAYKT B
TACTWTMPOBAHHOM Bojie. st u3ydeHus
ObLTM TPUMEHEHBl CTOYHBIE BOJBI C
CUCTEM OYUCTKHU (TIECKOJIOBOK,
He(TeIOBYIIIEK, CEenaparopoB). AHaIu3
CTOYHBIX BOJI, TIPOBOJAUMBIA B TEUCHHUE
MeCSIIa, BBISBHJI CIICAYIONINE TTOKA3aTEIIH:
KoJIeOaHus KOHLIEHTpauui
HedrenpoaykroB — 130-650 wmr/n, BOBI
MMEIT HeuTpaibHyto cpeny pH = 6,0 —
7,2), HHU3KOE  COJEpXaHHE  COJIeH
(cynsdaroB — meree 120 Mr/m, XJI0puI0B
— 45-70 wmr/n) u npu 3¢hEHEeKTUBHOMI

OUYMCTKH OT 3arpsi3HSIOUIMX BEIIECTB OHU
TIPUTOIHBI IS MOBTOPHOT'O
UCITIOJIb30BAHUS.

[Tpumensiembrit Mmonomep 1 — 160
UCIIOJIb3YETCS JUISl BBISIBJICHUS TOKA3aTeNs
pH  wuccinegyeMblX  CTOYHBIX  BOJ.
KonuyecTBO  BpeAaHbIX  BEIIECTB B
UCTIBITATEeNIbHBIX 00pa3lax onpeaessuim
rpaBUMETpUEH W CHEKTO(POTOMETpUEH.
[Ipomiecc wu3ywancs B J1a0OpPaTOPHBIX
YCIIOBUSIX C HCIOJB30BAHUEM YCTaHOBKH
dbaoTanuu U (bUIBTPOBAHMUS.
Oprannyeckyro 4acTb OTXOJa OTHEIUIN
OKCTPAaKIMOHHBIM  MeTtogoM.  Ilocne
CYLIKM O€H30JIbHOTO pacTBOpa MOJIYYHIIN
MaTepual, (pakuMOHHBIHI COCTaB
KOTOPOTO HM3y4yaju MPOCEMBAHUEM YEpe3
7a0opaToOpHBIE CUTA.

Opranuyeckyro  4acTb  OTXOJa
nepepaboTku  HepTH I U3y4YEHUs
OTIEISUIN METOJOM ASKCTpaKIUu OeH3oI1a
W JalbHEWIIeH CymKd OCEH30JbHOTO
pactBopa. (DpakUMOHHBIA COCTaB 3TOTO
MaTepuajia HCCIEAOBAIA IPOCEMBAHUEM
4yepe3 MHOIOCTYIIEHYAThle MEXaHUYECKHE
naboparopHeie  cuta.  HedreemkocTh
KOMIO3UIIUOHHOTO copOeHTa
UCCJIEI0OBAIM METOJIOM NOTPY>KEHUS CUTA
B HE(PTENPOYKT.

HedrsHoit oTxox ObUT mosy4eH B
BUJI€ TMOPOIIKA TEMHO-CEpOro LBETA.
CocTtaB MHHEpaJIbHOM 4YacTu OTX0Ja
HedTenepepaboTKH. B TaoNI. 1
IPEICTABIIEH COCTaB MUHEPAIBHON YaCTH
oTxo/aa HerenepepaboTKH.

Tabanma 1
CocraB MUHEpAJIHLHOM YaCTH 0TX0/a HeTenepepaboTKu
MaccoBoe COACPIKAaHNUEC OKCHUJIOB B MI/IHCpaHLHOﬁ 4aCTu 0TXoJ4a, %
SiO; Al203 ZnO Fe O3 MgO CaOo Na>O K20 [Ipouee
71,82 15,64 0,72 2,12 0,69 2,58 3,35 2,87

Kak BugHO M3 Tabn. 2 otxon HedTenepepaOOTKHM OYEHb JIETKUW, UMEET OOJbIIIOe
KOJIMYECTBO TIOp, HE TOHET B BOJAE, a Takxke O0O0JaJaeT CBOWCTBOM TOTJIONIEHUS

He(TenmpoayKTOB.
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Ta0Omuma 2
OuU3NKO-MEXaHUYECKHUE CBOWCTBA 0TX0/1a HedTernepepaboTKU O U MOCIE TeTIOBOM
00paboTKn
Otxon HedrenepepabOTKH
oy 105 el [ e o
Hanvenosanme nokasarers | o oo 0P 30-50°C1 74007 000 | 500-600 °C 1
B TCUCHHE
600 vt TEUCHUE TEUCHUE
160-200 muna 200 muu
HachInHast II0THOCTb, KI/M° 430-440 410 330 80-140
Pa3mep wactui, Mmm 0-0,6 0-0,6 0-0,6 0-0,6
MaccoBas nois Biaaru, %, He 1.0 1,0 1,0 1.0
Oonee
[Topucrocts, % 40-54 52-56 54-62 88-93
HedreemkocTb, KI/Kr 0,7 14 1,7 6,3
CormacHo MIPEACTABIEHHBIM HENPEPHIBHOM IIEpeEMEIINBAaHUNA B
JTAHHBIM pu 00paboTke 0TX0J1a TeueHue 4-5 MHUHYT MEHOMOJIUCTUPOI
Hedrenepepaborku  mpu  500-600°C pacTBOPWJIIM B CMECH  alleToHa C
IIOJIOKUTEIbHBIMU CTOPOHAMH  SIBJISIETCS METWITPETOYTHUIOBBIM aupom. B
TO, 41O HaCBhIITHAsA IIJIOTHOCTh MOJIYYEHHBIA PAcCTBOP J00ABUIU OTXOJ

ymenbmaercs ot 440kr/m® 1o 80 kr/m® u
yIydmraercss ero  He(TeeMKOCTh, a
OoTpUlIaTe]IbHAs CTOPOHA — CTOMMOCTH
MoJIy4aeMoro o0pasiia MoBBIIIAETCS.

Jst  Toro  4roOBl  YIYUIIUTh
COpOLIMOHHBIC CBOMCTBA u
ruApohOOHOCTD MOTYYEHHOTO HEDTIHOTO
0TX0/a OBbUI HKCIOJB30BaH MOJUCTUPOIL
Moaudukanuo MPOBOIUIN CIACAYIOIIAM
oOpa3oM: pu KOMHATHOW TeMIiepaType u

Herenepepabotku (M3 pacu€ta 2 Kr
orxoja Ha 1 JuTp pacTBOpa) U MNpHU

NEepEMEIIMBAaHUN PAcTBOpa TEMIIEPATypPy

noseu 10 100°C. IIpu >Toii TemnepaType
OTTOHSUIM PAcTBOPUTEIb — aIllETOH, YTO

CIIOCOOCTBOBAJIO
ruapodhoOHOCTH 0TXO0/A.

B pesynbrare nmpoBenEHHBIX pabOT

ITOBBIICHUTIO

MMOJYYHJIN KOMHO3HHHOHHBII>1 COp6eHT C

yJIy4IlIEHHBIMU CBOMCTBaMH (TaoJ1. 3).

Ta0Omuma 3

CBoiicTBa KOMIIO3UIIMOHHOTO COPOEHTA

H Pa3mep wactui, Mmm
auMEHOBaHUE MTOKa3aTes 00201 | 0104 | 1040
HacgpimmHas mioTHOCTB, KI/M3 230-400 | 410-470 | 490-550
Maccosas nois Biaru, %, He 0oliee 1,0 1,0 1,0
[Topucrocts, % 70 68 65
HedTeeMkocCTh, KI/KT 3,5-6,5 2,0 1,5
bbuln  TMpOBEACHBI  WCIBITAHUS CTaHIAPTHBIX pacTBOpax, B KauecTBe
KOMIIO3ULIMOHHOTO copOeHTa 1o HEPTEIPOTYKTOB HCII0JIb30BaIOCh
OTIPEICIICHUIO BO3MOXKHOCTH ero OTpabOTaHHOE MOTOPHOE Maclio. bbir
WCIIOJI30BaHUs Ha (DIIOTAIMOHHOW U ompeeacH ONTHUMAaJIbHBII pacxon
(UIBTPOBAILHOM YCTaHOBKax Ha KOMIIO3ULIMOHHOTO copOeHTa BO
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dbnortaTop, kKoTopwlii coctaBwin 120-160
MT/I.

[Ipumenenue IIOJIy4EHHOI0
KOMITO3UITHOHHOTO copOeHTa
PEKOMEHYeTCsl ISl HCIOJNb30BaHUS B
HaropHoM (uioTatope ¢ Lenblo cbOopa

KOaryJisiHTa Ccyibdara aIIOMUHHS U
IPYAOB JIOTIOJIHUTEIHLHOTO OTCTOS TEpe]t
¢roTaTOpOM, MPUBEIO OBl K MOBBIMICHUIO
s pexTuBHOCTH paboThI CUCTEM
000pPOTHOTO BOJIOCHAOKEHHUSI, CHU3HIIO OBl
00beM MOTpPeOIsIEMON CBEXKEW BOJBI U

HEe(TENPOAYKTOB. OTO TMO3BOJMIO OBl
OTKa3aTbCs oT UCTIOJIb30BAHUS

00BEMBI CTOYHBIX BOJ, HAIIPABJIICMBIX Ha
6HOJ’IOFH‘-I€CKYI-O OYHCTKY.

BbIBO/JbI

1. Tlpu o6pabotke orxoma Hedrenepepadotkn npu 500-600°C HachImHAS MIIOTHOCTE
ymenbmaercs ot 440kr/m3 1o 80 xr/mM® n ynydiaercs ero He)TeeMKOCTb.

2. beimu mpoBeleHbl HCHBITAHHUS  KOMIIO3UIIMOHHOTO COpOEHTa MO OMNpEeeICHUI0
BO3MOXXHOCTH Ha CTaHJAPTHBIX pacTBOpax, B KadecTBe HEPTENPOIYKTOB
HCIIOJB30BAJIOCh OTPa0OTAHHOE MOTOPHOE Macjo. bbul ompeneneH OnTUMaIbHBIN
pacxo]; KOMITO3WIIMOHHOTO COpPOEHTa, MpeaHa3HAYEeHHOTO ISl MCIOJIb30BaHUS Ha
(10TalMOHHON U PUIBTPOBAIBLHON yCTaHOBKAX, cocTaBmil 120-160 mr/m.

3. IlomydeHHBI KOMITO3UITMOHHBIN COpPOEHT PEKOMEHAYETCS NJIsl MCIOJNb30BAaHUS B
HarmopHOM (hJI0TaTOPE C LEJIbI0 COOpa HEPTEMPOTYKTOB.

Cnucok aureparypsbl:

1. Ibadova S.Y., Salimova N.A. Engineering ecology. Text-book for students, studing
by speciality 050649- Engineering ecology. “East West*“ Association for Advances
Studies and Higher Education GmbH. Vienna, ISBN 978-3-903115-18-7. - 2016. —
236 C.

2. Ibadova S. Y. Suleymanov N. In. Purification of the hydrosphere from oil and organic
contaminants by sorption // XXXIV international scientific and practical
correspondence conference “Science yesterday, today, tomorrow”. Novosibirsk, No.
5 (part 11), 2016, P. 45-49.

PERSPECTIVES OF INCULCATION OF A NEW SORBENT
S.Y.lbadova

In article the methodic receive of the new compositional sorbent is given and its
properties are presented. The perspective use of received sorbent for improvement of
refinery technology is described.
Keywords: composite sorbent, improved properties, eco-friendly technology, the flotation
machine, oil and oil products.

YENI SORBENTIN PERSPEKTIV TOTBIQI
Ibadova Sevinc Yadulla

Mogaloda yeni kompozisiya olunmus sorbentin alinmasi metodikast vo xassalori
togdim olunub. Neft emali zavodunun texnologiyalarinin tokmillogdirilmasi {i¢iin alinmis
sorbentin perspektiv tatbiqi sorh olunub.
Acar_sozlor: kompozisiya olunmus sorbent, tokmillosdirilmis xassolor, ekoloji tomiz
texnologiyalar, flotasiya qurgusu, neft vo neft mohsullar:.
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V]IK 622.776.72

TEXHOJIOI'US YTUJIN3AIIUU I'A3A, BBIITYCKAEMOI'O B ATMOC®EPY,
HA MOPCKHUX MECTOPOXJIEHUSX, HAXOJSAIIUXCS HA TO3THEN
CTAJIUU PABPABOTKUA
T. LII. CanaBaros, Y. C. I'yceiinos, P.A. [Ilanaxos, J. B. 'agamosa, P. M. Mamenosn
Azepbaitmxanckuit 'ocygaperBennsiiit Y uusepcutetr Hedru u [Ipomsiniuiennoctu

KiiloueBble ¢JI0Ba: THUIPOCTATUYECKUNA YpPOBEHb,

CXKaTuc

rasa, TEXHOJOTMYCCKUU

pesepByap,

pazaenuTeNnbHas JKUJIKOCTh, KJamaH, cernaparop,
BSI3KOCTh, KOHJIEHCAT, (PHIIBTP, HACOC, MOPE

Ha Mopckux MecTopoxAeHUSX,
HaxoJAIIUMXCS B TO3AHEH  cTaauu
pa3pabOTKH BO3PACTAET YMCIIO CKBAXKHH C
HU3KAMH YCThEBBIMHU TIapaMeTpaMH U
HU3KAMHU JcOuTamMu. ODTH CKBaXUHBI, B
OCHOBHOM, AKCILTYaTHPYIOTCS
ra3nu@THBIM CIOCOOOM, U ra3, TOOBITHIH C
He(ThIO n3-3a HECOBEPIIICHCTBA
TEXHOJIOTUYECKOU CHUCTEMBbI cbopa
HU3KOTO JIaBJICHUS, BBIMTYCKAaETCAd B
atMocdepy. O0beM ITOro raza COCTOUT U3
pacxojia pabo4ero areHra, 1oJ1aBaémMoro B
ra3nuTHYI0 CKBAXWHY JUIsl  J0OBIYU
HepTM W  PaAcTBOPEHHOrO raza B
nooOeiBaemMort HedTu. Kunkas ¢asza us
MPOIYKIIMA HAKAIUIUBACTCSI B E€MKOCTSX
(vanax) W B JajbHEWIIEM HacocaMu

OTKauMBaeTCs B IIPOMBICIIOBBIT
KUJIKOCTHOM  kosuektop.  [Ipoueccer
cemapanuu W Jerasaiuuv  J0O0bITON

OPOAYKIIMH TPOU3BOIATCS JTHOO OKOJIO
YCTh CKBaXuHbI, J100 B Onoke BT
(TexHONOTHYECKUH OJIOK) Ha 3aMEpPHOM
nyHkre. @Daxtuuecku, TazoBas (hasa,
BBIJICJICHHAs] W3 TPOJAYKIMA CKBAKUH
BBITTyCKaeTcs B  armocepy  u3-3a
OTCYTCTBUSI JIMHUM HU3KOTO JAaBJICHUS U
KomrmpeccopoB. Hamo ormeruts, dTO
cemaparusi B cernaparope W Jerasamus B
YaHax TMPOUCXOAWT TIPH  JaBJICHHUU
OnmM3koM K armochepHOMy H  TpHU
YCTBEBOM TEMIlEpaTrype. DTO CONPSIKEHO
co 3HAYUTEIbHBIM KOJIMYECTBOM
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MEXaHHYECKOTO YHOCa >KUAKOW (pa3bl B
atMocepy B BHAE a’po30iid  U3-3a
HECOBEPIIICHCTBA CEMapaTopoB U yHOCA B
ra3000pa3HOM COCTOSIHUM TPOIaH-OyTaH

M TEHTaH IUIIOC  BBICOKOKMIISIIMX
YTJIEBOJIOPOJIOB. Bcenencrsue
OTMEYEHHOIO0  NIPOUCXOJUT  TOTeps

[ICHHBIX KOMITIOHEHTOB, KaK B )KUJIKOM, TaK
U Ta30BOM COCTOSIHHU. Cnenyet
OTMETUTh, YTO BBIIYCK 3TOr0 rasza B
aTMoc(epy HAaHOCUT 3HAUYUTEIbHBINA YPOH
HKOJIOTMH OKPY>KAIOIIEN Cpeibl U BOJHOTO
Oacceitna.  [loaTBepkneHuem  TOMy
ABIIIETCS  BU3YaJbHBI OCMOTpP  3THX
INYHKTOB, TJ€ 3CTakaja W BOJHAs 4YacTh
9TUX OOBEKTOB BCETAa HAXOAUTCA B
3aMa3y4€HHOM CcoCTOosiHMHM. [lo cambim
HU3KHM OIICHKaM OTMETUM CJIeIYIOIIee:
Ha MoOpckux MecTOpOXIEHUsX,
HaXOMSIIUXCS  JTOBOJBHO  JUIUTEIHHOE
BpeMs B pa3paboTKe, YUCIO CKBAXHH C
nebutamu 1-5 TOHH/CYTKH JOXOJUT JO
250-300, a ra3oBBIi (hakTOp € ydeTOM
KOJIMYECTBA pabouero areHra
onenmBaercs B nopsake 80-200 wm3/t.
[locne cemapaTtopoB H3 ra3oBoil (a3bl
YHOCSITCSL KUAKUE YTIEBOJIOPOJABI B BUE
MexaHudeckoro ynoca 50-100 rp./m® B
napoBoii Qaze konmyectBO Cs+- 50-150
rp/M3, B UTOTE C Ta30BoH (a3bl yHOCUTCS
100-250 rp./m3. mwmoc K 3TOMy rasoBas
daza momHOCTBIO  cOpachiBaeTcsi B
atmocoepy. [1o >TUM HaHHBIM OIICHOYHO
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MOYKHO TIPEATNOJIOKUTh, YTO €KECYTOYHO
norepu rasza cocrapiusor (15-20)*103
M3/CYyTKH M € 3THM Ta30M OJZHOBPEMEHHO
BbIMycKaeTcs B atMochepy (3-5) 1/cyTku
KHUJIKUE YTIEBOJIOPO/IBL.

Takum  oOpazoM, MOXHO C
YBEPEHHOCTBIO CKa3aTh, YTO MEPEXO] K
3aKpBITOM cucTeMe cOopa rasa UMeeT Kak
HKOHOMHYECKOE, TaK U JKOJOTHYECKOe
3HaYeHHUE.

Huxe paccMaTpUBalOTCS
BO3MOXKHBIE BAapHAHTHI PELICHUs BOIIPCa
1o cOOpy U UCIOJIb30BAHUIO ra3a HU3KOTrO
JaBIICHUS Ha pOMBICTIaX, rae
MECTOPOKICHHE HAXOIUTCS Ha TMO3AHEH
cTaaiuu  pa3pabOTKU M, €ClU, ITO
MECTOPOKICHHE HAXOJUTCS HAa MOpE, T/Ie
OCOOEHHOCTHM  HMX  pa3paboTKu U
SKCIUTyaTaIuH OTINYAIOTCS oT
MaTEPUKOBBIX MECTOPOKICHHIA.
M3BeCTHB TEXHOJIOTMUYECKUE CHUCTEMBI
cOopa raza HU3KOIO JaBJICHUsI CO3/IaHUEM
BaKyyMHOM CETH W CTaHIUH JUIA
YTUJIN3ALUY 3aTPyOHOr 0 ra3a co CKBaKuH,

skcryatupyemsix  II'HY  u U3
TEXHOJIOTMYECKUX  pe3epByapoB. s
3TOrO MPUMEHSAOTCS  BUHTOBBIC

KOMIIPECCOPbI U TPYOONPOBOJHBIA CETh
s coopa raza ¢ gaBieHuem 1,2 atm.
KOMIIPECCOpaMH W HAarHeTaHusi €ro B
JIMHUIO ¢ aaBieHueM 5 atMm. OgHako Ha
MOpE YCIIOBUSI CO3JaHUs U AKCILTyaTalluu
TaKuX CHUCTEM COMPSIKEHBI v
ONpeaCICHHBIMU TEXHUYECKUMHU u
TEXHOJOTUYSCKUMHU OCIIOKHCHHUSMU.

B HACTOSALIEM npemiaraeTcs
HCIIOJIB30BAaHNE OCOOCHHOCTEH MOPCKHX
YCJIOBUH JKCIUTYyaTallud ¥ BO3MOKHOCTEU
U1 cOopa M KOMIIPMMHMPOBAHHS Tasza ¢
HM3KHM JaaBliecHueM. M3BecTHBI criocoObI
CKaTHUA Ta3a )KUIKOCTHIO U OTMIOPOKHEHUS
’)KUJIKOCTHOM €MKOCTH ra3oM B 00JIacTH
3ampaBKu TPAHCIIOPTHBIX CPEICTB
ra30BbIM TOILIUBOM [1].
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Ecnu tpyOy Oombiioro auamerpa c
3aKpBITOM BEPXHEN YaCThIO BEPTUKAIBHO
HNOTPY3UTh B BOAY, TO TOJ JAEWCTBUEM
COOCTBEHHOTO Beca OHa IMOTpYy>Kaercs B
BOAY, CO3JAOTCS COOOIIAIOIINECS COCYAbI
— BHYTPEHHSISI TOJOCTh TPYObl U BOAHAS
cpena. [lo mepe morpyxeHusi BHyTpEHHSS
MOJIOCTh TpyObl OyJeT 3amoJHAThCA
BOJIOM, W Ta3 WIK BO3AYX BO BHYTPEHHEU
MOJIOCTU OyZIEeT COKUMAThCS JI0 TOTO, MOKa
€ro JaBJCHHE HE HE BBIPOBHAETCS 0
JaBJICHUS, CO3/71aBa€MOT0
THIPOCTaTUYECKUM CTOJI0OM, COIJIAaCHO
rIIyOMHE TIOTPYKEHUs U Beca TPYOHI.

CkaTplii Ta3 MOYKHO HaIlpaBUTh B
cucTeMy cbopa raza B COOTBETCTBHUH C €TI0
naBienueM. Jlamee, mepeBoAsl BEPXHIOIO
9acTh TPyOBl HAa BBIXOJ CEMapaTopoOB, W3
KOTOPBIX Ta3 cOpaceiBaeTcsa B aTMochepy,
U TIOJbEMa €€, MOXHO IPOBOAWTH €€
3aM0JIHEHUE U OTNOPOYKHEHUE OT BOABI, a
TOYHEE, BCACBIBaHMsI Ta3a C HU3KHUM
JaBJICHUEM BO BHYTPEHHIOIO IOJIOCTb
TpyObl. Takum o0pazom, moaBEM U
norpykeHue TpyObl B MOPCKOH BojJie U
NEpPUOANYECKOE  TMEpEKIIoYeHHe  ee
BEpPXHEM 4YaCTM HA BBIXOJ[ CEMapaTOpOB
WIM Ha CceTh cOopa Tasza, co3maercs
BaKyyM-KOMIIPECCOP, 3a CYET AapOBOU

SHEpIuH, CO3/1aBaeMoi
TUAPOCTATUUYECKUM JIaBJICHUEM MOPCKOM
BOJIbI, BCJICJICTBUE noabema u

TIOTPY>KEHHSI TPYOBI B BOAY. DHEPTHUS TIPU
ATOM TPATUTCA HA TTOIHEM TPYOBI U3 BOIBI.
EcrecTBEHHO, YTO OCYIIECTBICHUE 3TOU
omepaliud B MOPCKHUX  YCIIOBHUSX
IPEICTABIIAET ONPEACICHHYIO CII0KHOCTb.
[ToaTOMY 1JI1 OMOPOKHEHHSI MOJOCTU OT
BOABl MOXHO OCYLIECTBUTH IIyTEM €€
OTKaYKH HAcoCOM 0€3 moabemMa TPYOHhI.
Jns  ynyumienuss  TeruiooOMeHa,
BHYTpHU TPYOBI pa3MelIalOTCs Tapesiku, B
HEesX HCIOJIb30BaHUsA 0OoJjiee HU3KOU
TEMIIEPATYPhI OTHOCHUTENBHO
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temneparypel raza. llpu »s3TOoM, mnpu
3alOJJHEHUM MOpPCKasg BOJA OXJIAXJIAET
TapeJKu, a ra3, BCaChlBAEMbIl BO BHYTPb
TpyObl oxnaxnaaerca. BemeactBue 3Toro
YIIy4IIAeTCA cernapanus npu
OTHOCHUTEJILHO HU3KHUX Temrmeparypax. C
YBEIIMYEHUEM KOHTAKTHOW MOBEPXHOCTH
raza ¢ OXJaXJICHHOW ITOBEPXHOCTHIO
TapenoK, MOXHO  JOOUTbCS  TaKxKe
KOHJICHCAIIUU TSKEIIBIX  YTIIEBOJIOPOJIOB
U3 COCTaBa Ir'a3a B JKUJIKOE COCTOSHUE.
Hpyrum MPEANOJIaraeMbIM
METOJOM  SIBIISIETCSI  MEPUOJUYECKOE
OTIOPOKHEHHUE M 3aIllOJIHEHUE EMKOCTEH
MOPCKOM BOJIOM ITyTEM HACOCHOW OTKAYKH
BOJbI W3 E€MKOCTM U €CTECTBEHHBIM
HANOJIHEHUEM HX  MOPCKOW  BOJOM,
COTJIaCHO  COOOIIEHHUIO E€MKOCTeH ¢
MOpPCKOM  BOJAOW B COOTBETCTBUH
OTKPBITHEM  KJalaHa JIOCTyma Tras3a
HU3KOTO JABJICHUS MPU OMOPOKHEHUU W,
MEPEKPHIB B KJIAMaH JI0CTyNa ra3a, OTKpbIB
MOCTYIUIEHUE ra3a B JIMHUIO HATHETaHUS.

YcraHoBiieHUE COOTBETCTBHS npu
COBMECTHOMU JKCIUTyaTaluu ITUX
E€MKOCTEU IIO3BOJISIET JIOCTUYb

HETPEPHIBHOCTHU MPOIIECCOB BCACHIBAHUS U
HarHeTaHus rasa, ITOCJICOBATEIBHBIM HX
MEePEKITIOYCHUEM.

OTrMeTuM, 4YTO B COCTaBe Tasa
HaKaIUITMBa€MOM B EMKOCTH, KakK OBLIO
OTMEUEHO BBIIIIE, HaXOIUTCS
OTIPEICJICHHOE KOJHWYECTBO
YIJIEBOJIOPOIOB B JKHIKOM , a3p030JIbHOM
U TapooOpa3HOM COCTOSHUH, TO OHHM B
MpollecCe BCachblBaHUS M HarHETaHUs
OynyT KOaryJInpoBaThCs 51
KOHJICHCUPOBAThCSA, CO3/1aBasi KUIKYIO
dazy u 3Ta €MKOCTh OyJET BBIMOJHATH
(GyHKIIMK ~ cemapaTopa,  BbIJEJICHHAs
Kuakas aza Takke OyJIeT HarHeTaThCs B

JKUIKOCTHOM 4YaH. B emkoctu i
pasneneHus MOPCKOU BOJIbI
HaKOIIMBIIEHCS YIJIEBOAOPOAHOM
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KUIKOCTH TIpENJIaraercsi HCHoIb30BaTh
pa3IETUTENbHYIO KUJKOCTb,
BBIOJIHAIOIIYIO  pOJb  Pa3fesuTeNs
MOPCKOM BOJIbI, Ta3a U YIJIEBOJOPOJAHON
KUJKOCTH  -TIOIJIABKOM M JATYUKOM
YpPOBHSL I TEPEKIIIOUCHUSI BOASHBIX
HAacOCOB, a TakKXKe peryJnpoBaHUs
NEPUOJIUYHOCTH 3aKPBITUSL U OTKPBITUSA
KJIAMIaHOB 110 BCACHIBAHUIO U HAarHETAHUIO
raza, TaKxke cOpoca BbIICIMUBIICHCS
yIIEBOAOPOIHON KUIKOCTH B
KUJIKOCTHBIE €EMKOCTH.

OpuEeHTHPOBOYHO, B  KaudecTBE
paboueil €eMKOCTH MOKHO HCHOJIb30BaTh
NpUMEHSIEMbIE B MpPaKTUKe OypeHus
CKBQXMH Ha MOpPE BOAOPA3ACIUTEIbHBIC
KOJIOHHBI - TpyObl quametpoM 500 MM u
Oosiee. BepxHuil 1 HIKHUI KOHIBI 3TOU
TpyObl MEPEXOJOM Ha JAUAMETP, PaBHBIM
100MM. HIWKHMI KOHel[ 3a0uBaceTCsi B
JOHHBII TPYHT U  UEMEHTUPYETCH.
[lepdopanueit coszmaercss  cooblieHue
BHYTPEHHEW MOJIOCTU EMKOCTH C MOPCKOM
Bofoi. Bo wu30exaHwe MOCTYIICHUS
MEXaHUYECKUX  NPUMECEH,  MOPCKOU
dbaopel 1 (dayHbl C MOPCKOW BOJOW BO
BHYTPh  €MKOCTHU  Ha  HWHTEpBaje
neppopalvd yCTaHABIUBAETCS (QUIBTP.
OTkayka MOpPCKOW BOJBI U3 EMKOCTH
MIPOU3BOJIUTCS YCTAHOBJIEHHBIM BO BHYTPb

€MKOCTH MOTPY>KHBIM HACOCOM,
MaKEePUPOBAHHBIM OT MOJOCTH €MKOCTH, a
MOCTYTUICHUE BOJIBI B €MKOCTh
IPOUCXOIUT YEpe3 Hacoc MpU  €ro
OCTaHOBKE.

PaznenutenpHas KUIKOCTh HMEET
CBOMCTBO HE CMEIIMBATBCA C MOPCKOU
BOJIOM M ra3oM, a TaK)Ke XapaKTepU3yeTcs
MEPEKPHITUEM KOHTAKTOB-/IaTYMKOB,
YIPaBJISIOIINX nojayveit CUTHAJIOB
MOAKJIIOUCHHS M OTKJIFOYEHHUS HACOCOB U
paboToi KJIanaHoB.

IlocnenoBaTenLHOCTE paboThI
YCTAHOBKHU CJeAyeT Hike. B ucxomHom
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COCTOSIHUM  00€  eMKOCTH  OepyT
3aI10JTHCHHBIMHA MOPCKOM BOJOM.
BxkmrouenueM Hacoca n-1 HauyuHaeTCs
OTKauKa JKUJKOCTA W3 BHYTpPEHHEU
MOJIOCTA  BOJHOTO  BOJOPA3AEIBHOIO
BakyymHoro Hacoca ( BBH ) c
OJIHOBPEMEHHBIM OTKPBITHEM KJlanaHa k-1
JUIsL IOCTYIAa Ta3a HU3KOTO JIaBJICHUS U3
cemaparopa 2. ['a3 moctynaetr BO BHYTPb
BBH, u pu OCTHKSHUH
pa3aeIuTeIbHON )KUAKOCThIO KOHTaKTa 2 1
IIoJIaYey CUrHasa OTKIII04YaeTcs Hacoc n-1,
3aKpbIBACTCS KJIamaH K-1, U OTKpbIBAETCS

kianaH k-2.C MOOCTyIJieHHEeM BOJIbl B
eMKoCcTh 5-1 pexe BcachiBaeMbId ra3
C)KMMAaEeTCs M HarHeTaeTCs B JIMHUIO- 1 JI1st
raza cpenHero npasieHusa. [lo curnamy
natuuka 21-3 oTKpbhIBaeTCs KiamnaH K-3, U
KOHJICHCUPYEMBIE YTJIEBOAOPOIbI
HaIPaBJISIOTCS B €MKOCTb 1.
OIHOBPEMEHHO C OTHM, Kak U IIpHU
BCACBIBAHMM M CXKaTHM Ta3a HHU3KOI0
JIaBjJcHUA B 1niepBorl emkoctu BBH,
MOCJIEI0OBATEIBLHO CPa0aTHIBAIOT KIIalaHbI
K-1, k-2, K-3 BTOpOIl EMKOCTH.

1. 1pymma ras T THBIX expaRInC
2 cenapatop

- (@mvoem)

4 acoc

5. sonopasme s Kb paxyysmesti acoc (BBH)
6. pasme e s omRoCTS

7. xacoe

8 pwop

¥ fiEpéxino vaTens Hacocor
10- 1pyGssit cemaparop

11- xogosocTHan enmocTs

12- acoc

13- xramax seacsmanois
14- xramax xarwerais

15- yreson0pomeast #aumxocTS.
16- popexast xoxa

I

17-ras
18- opexoe o
19- moxepxnoeTs Bopst

20-xoxraxminte Tapesmix
IR —

K -xnamanst

N

Puc. YcranoBka Mopckoro kommpeccopa Ha 06a3e BaKyyMHOTO HAcOCa-KOMIIpECcopa

BuiBOaBI.
COop ® yTuiau3amusl ra3a W3 TPOAYKIUU CKBOXUH C HHU3KUMHU YCTHEBBIMH
napaMeTpaMH peallu3yeTcs MyTeM CO3JaHUs MPOCTelIeld KOHCTPYKIMU U3 TPYO,
BBITIOJIHSIONICH (DYHKIIMIO BaKyyMHOTO HAacoOCa-KOMIpeccopa C HCIOIh30BaHUEM
JApOBOM SHEPTUU THAPOCTATUYECKOTO JAABJICHUS] B MOPCKOM aKBaTOPHH.
DKOHOMHUYECKOU BBITOJOU SBJISETCS KOJIMYECTBO COOPAHHOIO ra3a M KOHJeHcaTa.
DKoJlorMyecKasi BBITOJa - TMPEAYNPEKICHUE 3arps3HEHHUs] MOPCKOM Cpefbl,
aTMoc(epbl U THAPOTEXHUYECKUX COOPYKEHHUI Ha MOpE
Bce nponiecchl MOKHO MOJIHOCTHIO aBTOMAaTU3UPOBATH COBPEMEHHBIMHU TATYMKAMU U

YHOpaBIAIOIUMHA KOMIIAKTHBIMUA 3JICMCHTAMM.

Jluteparypa
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TECHNOLOGY OF THE UTILIZATION OF GAS THROWN TO THE
ATMOSPHERE ON THE MARINE FIELDS ON THE LAST PERIOD OF THE
DEVELOPMENT
T.Sh. Salavatov, Ch.S. Guseynov, R.A. Panakhov, E.V. Qadashova, R.M.Mamedov

The essence of the technique is to use the pressure created by the hydrostatic level
of sea water and control the pressure inside the proposed technology using a pump.

At the same time pumping the liquid out of the tank creates the conditions for
sucking gas into the interior, and the flow of liquid from the sea - the compression of the
gas under the action of the hydrostatic level. The control of gas suction and compression is
performed by opening and closing valves according to the technological scheme of paired
tanks consisting of vertical large diameter pipes in the lower part fixed on the seabed.
Separation of the gas and liquid phases is carried out by a special viscous liquid, which
controls the actuating mechanisms for connecting and disconnecting pumps and associated
valves.

Keywords: hydrostatic level, gas compression, technological reservoir, separating
liquid, valve, separator, viscosity, condensate, filter, pumping unit, sea

SON ISLONMO MORHOLOSINDO DONIiZ YATAQLARINDA
ATMOSFER® BURAXILAN QAZIN UTIiLiZ® TEXNOLOGIYASI
Salavatov T.S., Hiiseynov C.S., Panahov R.9., Qadasova E.V., Mommoadov
R.M.

Toklif olunan texnologiyanin mogzi donizdo su soviyyesinin yaratdigi hidrostatik
tozyiqdon istifado etmoklo algcaq tozyiqli gazlarin toplanmast vo utilizasiyasinin
miimkiinliiytidiir.

Bu magsadls qurguda nasos vasitasi ila suya batirilmis tutumdan su ¢ixarilarkon algaq
tozyiqli qaz tutuma sovrulur vo nasos dayandirildigdan sonra doniz suyu tutuma 6tiiriilorok
homin qaz1 sixaraq qaz kollektoruna otiiriir. Qosalasdirilmis tutumlar bu prosesi ardicil
olaraq calisacaq.

Qaz-su sorhaddini 6zlii maye ilo ayrilmast hayata kegirilir. Qurgunun isi tam
avtomatlagdirilmis vo islonmosi son morholodo olan yataq quyularindan atmosfers atilan
qaz1 toplayaraq kollektora 6tiiriilmosini tomin edir.

Acar sozlar: hidrostatik soviyys, qazin sixilmasi, texnoloji rezervuar, ayrict maye,
klapan, separator, 0zliiliikk, kondensat, filtr, nasos, doniz

21



EKOENERGETIKA 2/2018

YK 542.952.52.128.66

IMUPOJIN3 ®PPAKIMUU 130-230°C B IPUCYCTBUU LHEOJUTCOAEPKAIIMNX
KATAJIN3ATOPOB.
HManaesa I'.'U., IOcud-3ane A.A.

Azepoaiigxanckuii I'ocynapcTBeHHbIH YHUBepcHTeT He(pTH
U NIPOMBIILIEHHOCTH
dadayeva750@list.ru

B cmamve paccmompen kamanumuyeckuti nuponus @paxyuu 130-230°C na 0eyx xamanuzamopax,
nPUeOmMoBIEeHHbIX Ha 0cHo8e Haxuueeanckoeo MopoeHuma, npogedeH aHaIu3 NOLY4eHHbIX NPOOYKMOos.

KiiroueBble ¢JI0Ba: nupoaus, MopoeHum, 2as,

ImujleH, nponuleH, cmoja

Jns  pasButuss HepTEeXMMUYECKOU
MIPOMBIIIUIEHHOCTH HEOOXOJAUMBI HU3IIINE
ofepuHBl,  KOTOpHIE B  OCHOBHOM
MOJIY4YalT B  NpoILecce  MHUPOIU3A.
Hacrosimas paGoTa mocBsiieHa noadoopy
KaTaJlu3aTopoB, KOTOPbIE  IO3BOJISET
YBEJIUYUThH BBIXOJI STUJICHA W MPOIHIICHA,
CHU3UTh BBIXOJ KOKCa, YBEJIMYHUTH B
KUTKAX MPOyKTax coJiep KaHHe
apoMaTH4YecKux  yrieBonoponoB. Kak
W3BECTHO U3 JIUTEPATYpPHBIX JaHHBIX,
MPUMEHEHUE KaTajau3aTOpOB IO3BOJIAET
MPOBOJIUTH MPOLECC MUPOIN3A MpHU OoJiee
HU3KUX Temmepatypax [1].

s aHanus3a HaMU B35Ta
npsmoronnas  ¢pakuus  130-230°C  u3
cmecu AzepOaiimxanckux Hedreit ¢ BH3
uMm ['.Anuesa.

KauecTtBo ATOM bpakuun
CIIE Y IOIIIUE: mwiotHocTh  810kT/M3,
COZIEPIKAHNE apOMaTHYECKUX

yriieBoopoaoB-12,5% wmac.. napaduHo-
HadTeHoBbIX 87,11%Mac., HenmpeaeabHbIX
0,25% wmac., cepsi 0,14% mac.

B kadecTBe OCHOBBI KaTajguzaTopa
HCIIOJIb30BAJICA HaxwuueBanckuu
MOPAEHUT B COCTaB KOTOPOTO BXOJAT
creayronue BemectBa: % wac. SiO; -
72.08; Al,0; -12.18; Fe,05 -0.95; CaO-
0.86; SrO-0.12; K,0-2.09; Nay,O-1.04;
H,0-10.68

Ha ocnoBe wmopaeHnTa
MIPUTOTOBJICHBI J[Ba KaTan3aTopa:

HaMHu
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|-bIif  KaTamU3aTOp IPUTOTOBIISICS
HAaHCCEHHMEM Ha MOpPACHHT pPacTBOpa
NiCl,-6H,O. Hanecenue mIpOBOAMIOCEH
METOJIOM IIPOIUTKH, KOTJa HAHCCCHHOE

BEILIECTBO  OCAXKIaeTcss B MoOpax
MOpJICHUTA, OCOOEHHO TIpU  CYIIKE
KaTajin3aropa.

I1-oi KaTaJanu3aTop TOTOBUJICA

METOJI0M CMEIIEHHS] MOPJCHUTA ¥ HUKEIS
Ha KM3eJIbrype. MOPJACHUT U HHKENb Ha
KHM3€EJIbIype TIIATENFHO H3MEIbYAIUCh 10
NBUIEBUHOTO COCTOSIHUS M MOJy4eHHAas
cMech npokanusanack npu 350°C [2].

Ha 00enx IPUTOTOBIICHHBIX
KATauM3aTopax  IMPOBOIMICS  IPOLECC
KATAIMTHYECKOTO IHUPOIH3a  (DpaKLUK
130-230°C. TIIpomecc mpoBoamics Ha
71a060paTOPHBIi YCTaHOBKE,
npeJcTaBIeHHON Ha puc. 1.

VCTaHOBKAa COCTOMT M3 peakTopa ,

JJEKTPUYECKOM  T€Yd, B  PEAKTOpE
VHEpTHAas HacaJka. Temneparypa
u3Mepsach OpU  [OMOLIM  HUKEIb-
XPOMOBOM TepMOnaphl. [IponyKThI

pEAaKIMKU MOCTYNAIOT B XOJIOJWJIBHUK 12,
3aTeM B MpuUeMHYyr0 KkosOy 13, 14., rae
coOUparoTCs JKUJKUE MPOAYKTHI, OTTY/a B
abcopOep 15, rne abcopOupyroTcs sKkupHas

qaCTb YIIIEBOAOPOIHOTO rasa u
YJIaBJINBAKOTCS HCCKOHACHCUPOBAHHLIC
YTJIICBOAOPOABI HI/Ip06eH3I/IHa.

Temmneparypa npouecca MeHsiach ot 550
10 700°C. Haubonbinme KOIMYECTBO rasa
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Beitensnocs npu 700%. ITosTomy Bce
¥ccrenoBanus nmposoauauck mpu 700°C.

/

9 N’QQ :@7‘ \-12 17 ./ 3 .
] ;7, \~- R 16%%"5‘

Puc 1. Cxema nabopatopHblil yCTaHOBKHU IpoOIlecca TEPMUUYECKOTO U

KaTaJIUTUYECKOTO MUPOIU3a
1-ceipbeBas OropeTka; 2-KpaHHUKH; 3-ajUIOHXK; 4-HaKJajKa; S-dJeKTpUYecKas Iedb; 6-
peakTop; 7-HacaJkd; &§-peakUHoOHHAas 30Ha; 9-tepmomnapa; 10-morenmumomerp; 11-
TepMoOperysaTop; 12-xonoaunbHuk; 13-konba npuemnas; 14-konba npomexyrouHas; 15-
abcopOep; 16-0TBOJ Tra3oBoro cueruyuka; 17-3axuMm cpemaHuit; 18-ra3oBbii cueTtunk; 19-
Oainac Bxoj1a ra3a; 19a-6atimac Berxoa rasza; 20-3axuM KpaiHui; 2 1 -MIKHOMETp ra30BbIif;
22-22a KpaH TUKHOMETpA.

B Tabn. 1 mpexacraBieH MarepualbHbId OallaHC Mpolecca NUPodM3a Ha 00eHux
karaiusaropax mpu 700°C.

Tabnuma 1.
MaTtepuasibHbli OaJIaHC KaTAIUTUYECKOTO MUPOJIN3a
Neo | KoMnoHEHTBI |-xaTanuzaTop Il1-kaTanuzaTop
1 |Ta3 78,2 81,2
2 | Jlerkas cMoma muposusa 17,2 16,2
3 | Tspkenast cMoJIa MAPOJTH3a 43 2,25
4 | Kokc 0,3 0,35
Wroro: 100,0 100,0
[TomydyeHHbIE TMPOAYKTHl aHATM3UPOBAIKMCH. AHAINW3BI Ta30B MPOBOJUIU TIPH

KOMHaTHOU

TeMneparype

Ha XxpomoTtorpade

KaTMOPOBaHHBIX KOA(PPHUIIMEHTOB B3AThIX U3 [3].
CocraB raza, moJiy4eHHBIX TPU MUPOJIM3E HA 00ENX KaTain3aTopax JlaH B Tad. 2.
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Taomuma 2

CocraB ra3a KaTaJuTHYECKOI 0 IM1UpoJIn3a

No | KoMioHeHTBI l'az nuponuzana l- | 'a3 nuponuza Ha
KaTaJm3aTope |l1-kaTaimsaTop
1 | H, Bomopon 1,45 1,8
2 | Merau CHy4 13,3 15,5
3 | Otunen CoHy 35,45 39,5
4 | Ilponunen CsHg 17,13 14,5
Jwusuann + C4Hg 7,95 1,7
[Tpenensubie CoHgt+ C3Hg 2,92 2,2
2 HETIPEICIbHBIX 60,53 61,7
B Ta61. 3 gan coctaB KUIKUX MPOTYKTOB KaTaJIn3aTope, COCTaBJICHHOM
MUPOJIM3a; JIETKOH CMOJIbI, BHIKHIIAIOIIICH MEXaHUYECKOM CMeCH MOpJICHHUTA

10 200°C u TsKemnoi, BRIKUIAIOMICH BhIIIE
200°C.

Ecin CPaBHUTH pe3yabTaThI
MUpoJM3a HAa TEPBOM U  BTOPOM
KaTajau3aropax, TO MOXHO CJeNaTh
cneayrome BbiBoAbl. Ha IlI-  owm

HUKEJI Ha KU3€EJIbIype, BBIXOJ 3TUJICHA Ha
4% BbIllIe, YEM HA MEPBOM KaTallM3aToOpeE,
nponuiiecHa Ha 2,6% Huxke, Bbixoa Cg
OPUMEPHO pPaBHBIA W OOWIMKA BBIXOJ
HEIpPEEIbHBIX BbIIIE NMpUMEPHO Ha 1%
Mac.

Tabmura 3.

CocTaB )XUAKUX MPOJAYKTOB KATAIUTHYECKOTO MUPOTIU3A

Neo | KoMImoHeHThI I'a3 muponmsa Ha | ['a3 nmuposmsa Ha
|-xaTanuzatope Il-kaTanuzaTop

112 3 4

Jlerkas cmona (1.x.200°C)

1 | ITapaduHo-HapTEeHOBBIE u| 10,8 11
HEIPEICIIbHBIE YTIICBOIOPOIBI

2 | Oeusox 1,6 1,45

112 3 4

3 | ApomaTudeckue yrieBoaoposl | 4,7 3,75
C7-Cy

Tsxenas cmona (8 200°C)

4 | ITapaduno-HadTeHOBBIE 1,15 0,76
yTIEBOIOPOIBI

5 | ApomaTndeckue yrieBOgOpOIbI 2,0 1,14

6 | Cmousl 0,45 0,2

7 | AchasibTeHbl 0,4 0,15
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Ecin cpaBHUTH COCTaBBl KMIKHX raza BbIIIE U HENpPEIEIbHBIX B HEM
MPOJIYKTOB MHpoyin3a, TO Ha |l-om OosplIe, yeM Ha |-oM katanusaTope.
KaTaJln3aToOpe BBIXOJ  apOMaTHYECKUX Takum o6pa3om, oba karanuszaropa
yIIeBOI0POAOB NpuMepHO Ha 20% Huxe, MO>KHO HCIIOJIb30BaTh B KaTAIUTUYECKOM
yeMm Ha |- om. Ha ll-karanusaTtope Beixoa IIAPOJIN3E B 3aBUCUMOCTH OT MOJIy4aeMBbIX

IPOIYKTOB.
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130-230°C FRAKSIYASININ SEOLIT TORKIBLI KATALIZATOR
ISTIRAKI iLO PIROLIZi
G.C.Dadoayeva, A.A.Yusif-zada
Azarbaycan doviat neft va sanaye universiteti

Bu elmi isdo 130-230°C fraksiyasininin Nax¢ivan mordeniti asasinda hazirlanmis iki
miixtalif katalizatoru ils pirolizinin aparilmasi vo alinan mohsullarin analizi gostorilmisdir.
Acar sozlar: piroliz, mordenit, gaz, etilen, propilen, gatran

THE PYROLYSIS OF 130-230°C FRACTION WITH THE PRESENCE OF
CEOLITE CONTAINED CATALYSTS
Dadayeva Q.Ch., Yusif-zade A A.,
Azerbaijan State Oil and Industry University

In the article considered the catalytic pyrolysis of 130-230°C fraction on two catalysts which
are prepared on the basis of Nakhichevan mordenithe and carried out the analysis of the
obtained products.
Key words: pyrolysis, modernithe, gas, ethylene, propylene, pitch
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ASAGI KUR COKOKLIYININ
KUROVDAG - BABAZONAN-NEFTCALA ANTIKLINAL ZONASI
QALXIMLARININ NEFT-QAZ PERSPEKTIVLIYINO DAIR
M.S.Babayev, S.Y.Osmanov
Azorbaycan Déviat Neft va Sanaye Universiteti
E-mail:m.s.babayev@mail.ru
Acar sozlar: Asagi Kiir, mohsuldar gat, maykop

seriyast, pal¢ig vulkani, potensial ana stixurlar, tist
tobagir, Mugan,Abseron, ¢okaklik

Asag Kiir ¢okokliyi tektonik cohatco,
Boylik vo Kicik Qafgaz  meqa-
antiklinoriumu arasinda yerloson  Kiir
dagaras1 ¢okokliyinin an darin hissasini
toskil edir [1]. Bu qirisigliq zonadan olan
Kiirovdag—Babazonan -Neftcala zonasi
Asagr Kiir ¢okokliyinin  conub gorb
hissasinda yerlosir. Zona daxilindos simal-
garbdan conub-sarge Kiirovdag,
Babazonan, Qarabagli, Neftcala vo s. lokal
galximlar ayrilir. Bu galximlar zonasinin
sarniri dalgavari olub, conub sorq isti-
gamotindo gomiiliir. Qeyd olunan biitiin
strukturlar braxiantiklinal qurulusa malik
olmagla barabar regional uzununa ki
qirilma ilo miirokkablogmisdir. Regional
uzununa Vo miixtalif amplitudlu enina
qirilmalar lokal galximlart
tektonik bloklara boliir.

Uzununa qirilmalarin amplitudasi bir
ne¢o 100 m-don 1600-1800 m-o qodor
doyisdiyi halda, enino qirilmalarda iso
amplituda 15-100 m -don 800-1000 m-o
gadar dayisir.

Asagi

ayri-ayri

Kiir ¢okokliyinin geoloji
qurulusunda Tabasir vo Dérdiincii dovr
¢okiintiilorindan ibarat ¢okmo kompleksi

istirak edir. Dorin axtarig- Kosfiyyat
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qazimasi vasitosi ilo ¢okokliyin conub-
gorb yamacinda acilmis oan godim ¢okiin-
tiilor Ust Tabasirs aid edilir. Darin qazima
ilo Ust Tobasir ¢okiintiilori orta Mugan
Sorsulu sahoalorinds agilmisdir vo litoloji
torkibco  kosilisin ~ yuxart  hissasinds
tufogen silixurlardan, mergel vo gillorlo
novbalogoan ag rongli ohongdaslarindan
ibarotdir. Ust Tobasir kosilisinin  asag1
hissasi - effuziv va piroklastik siixurlarla,
diabaz, bazalt, porfiritlorlo tomsil olunmus

Vo igarisinds tufogen siixurlara rast
galinir.
Ust Tebasir cokiintiilorinin = on

boyiik qalinligr Sorsulu vo Orta Mugan
saholorinds acilmisdir.

Eosen ¢okiintiilori  daha godim
stixurlar tizarinds monoklinal yatan Mah-
suldar gat (MQ) ¢Okintilori ilo
transqressiv olaraq oOrtiiliirlor. Asagi Kiir
¢okakliyinda homin ¢okiintiilor simali-sarq
yamac boyunca antiklinal strukturlarin
niivalorinds ozilmis halda ¢ox vaxt kokii
olmayan yatimda lokal qalximlarada rast
galinir.

Maykop seriaysinin ilo
acilmis kosilisi litoloji cohoatco, asasen

gqazima
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ohongli sistlorin, alevritli qumdaslarinin
ndvboalosmasindon ibaratdir.

Maykop lay dostasinin on boylik
qalinlig1 6 sayli quyuda acilmigdir vo
900 m toskil edir. Kiirovdag
Babazonan sahasindoe 3 vo 6 sayh
quyularda  agilmis Cokrat horizontu
osason alevrit, qum qumdas1 laylarin
novboalogmosindon  vo  boz  rongli
gillardan ibarat olub, gqalinligi 600 m - dir.

Pont mortabasi ¢okiintiilori Asagi Kiir
cokokliyinin dorin  axtaris- Kosfiyyat
qazimasi aparilan bir ¢ox saholorinds
acilmigdir. Kosilis asason alevrit vo qum-
das1 layciqlar1 olan qonuru boz, karbonatl
gillordon ibaratdir. Pont  mortabasinin
goriinon qalinligt 200 m - o yaxindir.
Qirmakialti lay doastesinin (QAD) gorii-
non qalinligi 55 m - don 75 m-o qodor
doyisir.

QAD-don yuxarida Qirmaki
(QD) dostoasinin qumdasi alevritli laylar
— yatir vo qalinligt 160-370 m arasinda

Vo

lay

doyisir.

QUG lay dostosinin qalinlign 125 m-
don 215 m-a godar doyisir. MQ-1n timumi
goriinon qalinhigr Kiirovdag sahasindon
conub-sargo, yoni Neftcala sahasine dogru
uzanan antiklinal zona iizro Babazonan
sahasina godar 400-730 m-doan 610-680
m-a godar doyismasi geyd olunur ki, bu
homin istigamatdo kasilisdo asason gilli
lay dostolorinin meydana ¢ixmasi ilo
olagadardir.

Deyilonlordon  goriindityti  kimi
oyranilon arazinin normal litofasial kasili-
sindo hom potensial neft-ana laylari,
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hom do bir sira tobii layvari rezervuarlar
mdvcuddur.

Asagr Kiir ¢okokliyindo kosfiyyat
moqsadilo tocriibi mahiyato malik neftli-
qazli obyektlor MQ-nin vo Orta Abseron
yartmmortabasils alagadardir.

Asag Kiir ¢okokliyin sahasindo MQ-
nin  kosilisi vo nefti-qazlihigi halo tam
oyronilmomisdir. Molum oldugu kimi
MQ-nin st hissasilo olagedar olan
horizontlarin istismar1 Neftcala zonasinda
apartlmigdir. Bu islor hal-hazirda da
Neftcala sahasinda davam
etdirilmakdadir.

Kiirovdag vo Babazonan sahasinds
hazirda MQ-nin I horizontundan neft hasil
edilir [3]. Asagida yatan II, III, IV, va s.
horizontlarin ~ neftli  gazli  oldugu
Kiirovdag, Babozonan, Neftcala
saholorinds aydinlasdirilmisdir. Neftcala
yataginda MQ-nin kosilisi daha boyiik
intervalda Oyronilmisdir. Burada hazirda
18 - o Qgodor qumlu alevritli horizont
vardir.

Orta Abseron coOkiintiilori Neftcala
sahasindo istismar obyektlorino malikdir.
Kiirovdagda da bazi quyular orta Abseron
yarimmartabasindon neft verirlor. Digor
torofdon bu ¢okiintiilordon giicli qaz
fontan1 alinmisdir.

Babazonan sahosindo do MQ-nin
¢okiintiilorinds axtaris vo Kosfiyyat mogQ-
sadilo quyular qazilmis, naticads do Il vo
I11 horizontlardan sonaye shomiyyatli neft
almmisdir. Bu yataq da Azarbaycanin
perspektivli yataglarindan sayilir.

1926-c1 ildo Babazonan qirisiginin
conub-gorb ganadinda qazilan 1 Ne-li
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kosfiyyat quyusu Abseron martabasinin 11
horizontundan ssnaye ohomiyyatli neft
verdi. Bir qgodor sonra 1927-1931-ci
illordo 4 Ne-li quyu Orta Abseronun III
horizontunun 9, 14, 19 Ne-li quyular iss
homin yarimmortobanin | horizontunun
neftliliyini askar etdi. Belaliklo, sahanin
conub-gorb hissasinds aparilan kosfiyyat
islori Orta Abseronun kosilisindo {i¢
sonaye ohomiyyatli istismar obyektini
miayyan etmoays imkan verdi. MQ-in
sonaye neftliliyi qirisigin miixtolif
hissalorindo osas etibarilo Kigik Pilpila
adlanan palgiq vulkani yerloson hissado
aydinlasdirilmisdir. Bu kosilisin
Oyranilmis hissasinds ayrilan I, II, 111, IV,
V, VI, VI, VII qumlu alevritli
horizontlardan qirigigin miixtolif
bloklarinda sixlig1 0,922 olan neft hasil
edilir. Il vo IV horizontlar qirigigin taga
yaxin hissasinds va Kigik Pilpila vulkani

rayonunda neftlidir. 11l horizontun
kasilisindo ¢ istismar obyekti
molumdur. Bu iki horizontdan alinan
neftlorin sixligt  0,938-0,940 arasinda
doyisir.

Sonaye shamiyyatli neft-gaz
yataglart MQ-nin  V,VL,VII horizont-

larinda miisyyon edilmisdir.

MQ-in VIII horizontunun  asagi
hissasi nishaton zoif Gyronilmisdir.
Kiirovdag rayonunda tobii neft

cixislar palgiq vulkanlari ilo alagodardir.
Daoronin  baglangicinda  akkulmiyasiya
zonasindaki qir topaciyinin morkazinds
molum olan 5-6 m diametrli krater, gaz
qabarciqglart va neftlo doymusdur.
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Qusigin taginda qazilmig 1 Ne-li
quyuda zoif qaz ¢ixiglarini xiisusi qeyd
etmok olar. 1941-ci ildo qazilmig 3 vo 4
Ne-li  kosfiyyat quyularinda Abseron
¢Okilintiilorinin  miixtolif intervallarindan
gaz almmisdir.

Kiirovdag neft yatagr qirisigin
conub-gorb ganadinin tagyani hissasindo
orta Abseron c¢okiintiilorindo agkar
edilmisdir. Abseron mortobasinin |, I,
[11, vo IV horizontlarinin neft yataqlar
tektonik qirilmalarla  miirokkoblogmis
zonalarla slagodardir.

Qorbdon  sorge  dogru  qurisigin
uzanmasina perpendikulyar istigamoatdo
kegon qurilmalar  pillovari bloklar
sistemi omoalo gatirir.

Qeyd etmok lazimdir ki, struktur
Pirqarin palgiq vulkani ilo do miirokkab-

losmisdir, bu da sahonin  yiiksok
perspeklivli olmasini sdylomays osas
Verir.

Simal-garb va conub-sorqdon artiq
sonaye neftliliyi miioyyon olunmus
Qarabagh vo Xilli strukturlar ilo uygun
olaraq birloson Babazonan vo Durovdag
sahalori neft-qazliliq cohatdan olverisli
sahalar kimi giymatlondirilir.

Babazonan Vo Durovdag
qalximlarinda, coxsayl quyularin
qazilmasina  baxmayaraq, indiya qoador
mithiim karbohidrogen yigimlari

acilmamisdir. Lakin, bu qalximlari onlarin
uzanmalar1 istigamatinda
zonalarmi1 miirokkoblosdiron sopka va
pal¢iq vulkanlarinin grifonlarinda, qumlu
lay ¢ixislarinda hoaqigi neft vo gaz
cixiglart molumdur. Bununla yanasi geyd

tagyani
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etmok lazimdir ki, morkozi tektonik
blokda qazilmis 3 vo 5 sayli quyularda
MQ-nin  ¢okiintiilorindon 3-4 ton/giin
hasilatla neft alinmisdir. Qirigigin simal-
gorb periklinalinda gazilmis 42 va 50 sayl
quyulardan miiayyan goador neft mohsulu
alinmusdr.

Qeyd olunanlar1 nozoro alaraq,
sahonin zoif Oyronilmis hissalarinds, geo-
fiziki islorinin aparilmasi mogsadouygun
hesab edilir [2].

Strukturun bloklu qurulusu hartarofli
oyranildikdon sonra burada, 6z litofasial
xisusiyyatlori ~ vo  hermetikliyi ilo
saciyyalonan MQ-nin asason perspektivli
saho Vo intervallarinda dorin axtaris
gazimasinin aparilmasi miimkiin ola bilar.

Xilli sahasi, hal-hazirda istismar
olunan yataqlar sirasina daxildir. Onun
sonaye ohomiyyatli  neftlilik-qazliligi
1950-ci ildon miisyyan olunmusdur. ©On
cox neftliik MQ-nin I, V, VIII
horizontlar1 hesab edilir. Qirisigin simal-
gorb periklinali sonaye shomiyyatli neftli-
qazhidir. Qirisigin conub-sorq qganadinda
iso neftlilik-qazliliq baximdan MQ —nin
alt hissasi boyiik maraq dogurur.

Qeyd etmok lazimdir ki, verilmis
sahodo XX horizont 65, 66, 67,69 sayl
quyularda ac¢ilmisdir.  Elektrokarotaj
diagramlarindan alinan miisbot natico-
loro vo bu quyularin qirisigin hor ki
qanadinda vo conub-sorg periklinalinda

qazilmasina baxmayaraq, XX
horizontdan, eloco do MQ-nin alt hisso-
sindan sonaye  ohomiyyatli  neft

alimmamusdir.Belaliklo, XX horizontu bu
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saho

olmaz.
Yuxarida geyd olunanlarla oslagodar

olaraq Xill1 sahasindo iki axtaris quyusu-

lclin  perspektivli hesab etmok

nun qazilmasi magsadyonlii hesab edilir.
Quyular1 XX horizontun vo MQ-nin alt
sobasinin  neft-qazliligmi  Gyranmok
mogsadilo qirisigin  qanadinin  tagyani
hissasinds, quyuda aparila bilon biitiin
geoloji-geofiziki  todgigatlart  nazors
almagla dorinliya bir axtarig-kosfiyyat
quyusunun  layihalondirilmasi  toklif
olunur.

Neftcala yatagi coxsayli neft, qaz
cixiglart vo Saciyyoavi xiisusiyyota malik
yiiksak minerallasmis suyu ilo biitiin neft
Vo qaz yataqlarindan farglonir. Bu yataq
Kiiryan1 ¢okokliyindo istismara verilmis
ilk yataqdir. Burada MQ-nin  kasilisinda
20-ya godor  qumlu-gilli horizontlar
ayrilmigdir. Miioyyon edilmis yataqlar
MQ-nin I-1X horizontlari ilo
alagoalondirilir. I horizontdan VI horizonta
kimi daha otrafli Oyronilmisdir. Lokal
qalximi miirokkoblogdiron qirilma sobo-
kasi, onun bloklu qurulusa malik olmasina
va bu bloklarla slagadar olan neftli-qazli
saholarin hidrodinamiki cshatdon mahdud
olmasina sorait yaratmisdir. Strukturun
miixtolif  bloklarinda MQ-nin XX
horizontuna 10-a yaxin quyu qazilmisdir.

Qeyd etmok lazimdir ki, XX
horizona goro 9, mohsuldar layin
tavanina  goro iso 19 tektonik blok
ayrilir. Bloklarin neftlo doyma doracasi
cox forglidir, bu da onlarin fordi
hidrodinamik sistema malik olmalarina
stibutdur.
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701,704 sayli quyular vasitasilo sObalarinin neft-qazin miioyyan
acilmis MQ-nin XX horizontunun, eloCo olunmayan tektonik bloklarinda qazilmasi
do onun alt s6bosinin horizontlart xiisuson moqgsadouygundur. Bununla baglh toklif
do Qurmoki {istli qumlu vo Qirmaki alt1 lay edirik ki, Kiirovdag yataginin sonraki
dostalarinin neft-qazliligim perspektivliyini,  yatagin  simal-sarQ
giymatlondirmok moaqgsadilo altda yatan gqanadinin  bloklarinda vo perspektivli
MQ c¢okiintiilorinin dabanina kimi axtaris conub-gorb ganadinda yayilmis MQ-nin
qazimasinin  aparilmasi  moaqsadyonlii alt sobasi ilo olagolondirmok olar.
hesab edilir. Ik ndvbade quyulan Qurisigin - bu hissasinda MQ
strukturun az dyronilmis qorb qanadindaki coklintiilorindon altda yatan ¢okiintiilorin
tagyani  bloklarda qazilmasi noazordos tavanina  kimi  axtaris  quyularmin
tutulmalidir. Sorq ganadda axtaris quyu- layihalondirilmoasi magsadsuygundur.
larmin XX horizont vo MQ-nin alt

NOTICO VO TOKLIFLOR

1.Asag1 Kiir ¢okoklyinda, MQ-1n galinliginin iimuman goarb istigamatinds regional
azalmasi onun miivafiq lay dostolorindo litoloji pazlasan ndv yataqlarin formalasa
bilmoasindan Xabor verir. Bununla bagli toklif edirik ki, MQ-1n alt sobasinin lay dastalori
Vo horizontlarinin qorbds pazlasma zonalarini vo onlarla slagodar neft vo az yataqlarinin
movcudlugunu miioyyan etmok moqsadi ilo homin zonalarda suben istigamatinds geofiziki
(seysmik profillomo) tadqigat islori aparilsin.

2.Asag1 Kiir Neftli-qazli rayonunda Durovdag, Kiirsongs vo Pirsaat yataglarindan
uygun olaraq sarg-canub-sarg vo conub istigamatindo MQ-1n alt s6basinin Qirmakialt1 lay
dostesinin yayilma soarhadlorinin, pazlagsma xoattinin Oyronilmasi litoloji pazlasan va
ekranlasan yiiksok perspektivli geyri-antiklinal ndv yataglarin mévcudlugunu miisyyan
etmoys imkan verar .
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B TexTOHMYECKOM OTHOILICHUU HI/I)KHeKypI/IHCKa}I BIIaIMHA HAXOAUTCA B camom FHy6OKOﬁ
4acTH Kypuuckon MEXTOPHOU BIIAJVHBI, PacCIIOI0KEHHOU MEXKIY
MeraaHTuKIMHOpuymamu bosbmoro n Manoro Kaskasa.
AntuknuHanbHas 30Ha KropoBaar-babazanan-HedTuana HaxomuTcss B IOro-3amagHoi
yacTh HmKHEKyprMHCKOM BHaauHbl. BHYTpH 3TOM 30HBI C CEBEPO-3aI1ajla Ha IOr0-BOCTOK
BBIJICISIFOTCS JIOKalbHBIE ToaHsaTHsT KropoBnar-ba6azanan, ['apabarier, HedrTuama u T.1.
[ITapHUp 3TOM 30HBI TOTHITHI BOJTHOOOPA3eH U MOTPEOCH B FOT0-BOCTOYHOM HAIIPABJICHHH.
O6HICC PCTHOHAJIBHOC YMCHBIICHUC MOIIHOCTH HpOI[YKTPIBHOﬁ TOJIIMX B 3allalHOM
HAIIpaBJICHUHU B HH)KHeKypHHCKOfI BITAJINHC YKa3bIBACT HAd BO3MOJKHOC (bOpMI/IpOBaHI/Ie
JIMTOJIOTUYCCKHN BBIKIIMHHUBAKOIINUXCS BUIOB MGCTOpO)KIIeHI/Iﬁ B COOTBCTCTBYIOIIINX CBUTAX.
B cBs3u ¢ 9THM, B LCIIX BBIABJICHUA HaA 3allal€ 30H BBIKIIMHUBAHWUA CBHUT H T'OPHU30HTOB
HM>KHETO OTAC]Ia HpOI[yKTI/IBHOﬁ TOJIINW WU HAJIMYHUA CBA3dHHBIX C HUMHU MGCTOpO}KI[eHI/Iﬁ
HeTH W Ta3a, MBI IpejjaracM IpoBefeHrne reodusndeckux (cercMonpodrimpoBaHue)
HCCIIEAOBATCIIbCKUX pa60T Cy6IHI/Ip0THOFO HAIIPAaBJICHUA B JdHHBIX 30HAX.
ON HYDROCARBON PERSPECTIVES OF UPLIFTS OF THE KUROVDAG-
BABAZANAN-NETFCHALA ANTICLINAL ZONE
M.S. Babayev, S.Y. Osmanov
Azerbaijan State Oil and Industry University

The Lower Kur depression is, tectonically, located in the deepest part of the Kur
intermountain  depression situated between the Greater and Lesser Caucasus
megaanticlinoriums.

The Kurovdag-Babazanan-Netfchala anticlinal zone is in the south-western part of
The Lower Kur depression. Kurovdag-Babazanan, Garabagli, Neftchala and other local
uplifts are identified within this zone from north-west to south-east. The wavelike hinge of
this uplift zone is buried in the south-eastern direction.

General regional decrease in thickness of the Productive Series in western direction
within the Lower Kur depression shows potential formation of lithologically wedging fields
in corresponding series. In connection with the abovementioned, in order to identify
wedging zones of the Lower Productive series and horizons in the west and presence of
relevant oil and gas fields, we propose to conduct sublatitudinal geophysical exploration
works (seismic profiling) within these zones.
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YK 681.3.06

MATEMATHUYECKHUE MOJAEJIN MOJIU®UIIUPOBAHHBIX KPHUIITO-
KOIOBBIX CPEACTB 3AIIUTbI UH®OPMAIIUU HA OCHOBE TKC
X.H. P3aeB

AsepOaiizkanckuil I'ocynapcrsennniii Yuusepcurer Hedpru u IlpoMbinieHHocTH
Paspabamuisaiomes mamemamuyeckue mooenu MOOUDUYUPOBAHHBIX KPUNIMO-KOOOBLIX CPEOCME

3auumsl

uHghopmayuu Ha OCHO8e MeEOPEeMmuUK0-K0008ou cxemvl Max-Onuca ¢ ucnoirvsosaruem

aneebpozeomempuieckux OJI0KOBbIX KOO0 C YKOpOUeHUueM U YOJIUHeHueM UHGOPMAYUOHHOU NOCLLIKU,
NPOBOOUMCA AHANU3Z CMOUKOCMU U IHEP2eMUYecKue 3ampamaol Ha UX NPOCPAMMHYIO Peanru3ayuio.

Ki1roueBblie cJjioBa: Kpunmo cucniemabl, K0008ble cxembol,

1. Beeoenue.CoBpemeHHBIE
TpeOOBaHUSI K OOECIEYEHUIO KayecTBa
o0cyKUBaHUS MOJIb30BaTENEH
IJI00ANbHBIX ~ BBIYMCIUTENBHBIX  CETEH
BBIJIBUTAIOT HOBBIE 3a/auun 1o
WHTEIPUPOBAHHOMY PELICHUI0 OCHOBHBIX
KpUTEpPUEB KauecTBa OOCITYKUBaHUS —
HAJIeKHOCTU U 0e30macHOCTH
00CITyKMBaHUSI. NHTerpupoBaHHBIMU
MeXaHU3MaMHi OO0ECHeUeHUs BO3POCIIUX
TpeOOBaHMI SBIIAIOTCS HECUMMETPUUYHBIC
KpUIITO-KO/IOBBIE  CPEICTBA  3aILUTHI
nHpOpMaMM Ha OCHOBE TEOPETHKO-
konoBbix cxem (TKC) Mak-DOmuca wu
Hwupeppaiitepa, TIOCTPOEHHBIE Ha
HEJIBOUYHBIX TOMEXO0YCTOMUYMBBIX KOJIAX U
nomyckawmme (QyHKIMOHUPOBAHHE B
Pa3JIMYHBIX peKMMaxX OOMeHa TaHHBIMH | 1
— 5]. Ilpennoxennsie B pabdorax [1, 2]
HECUMMETPUYHBIE KPHUIITOCUCTEMBI
o0OecnieunBalOT TpedyeMble TMOKa3aTeln
ONEpPAaTUBHOCTH, KPHUITOCTOMKOCTH U
JOCTOBEPHOCTH II€PEAABAEMBIX JaHHBIX, U
TJIABHOE, UCITOJIb30BaHUE OJTHOTO
MPOrpaMMHO-AMNIAPATHOTO (AMMapaTHOTO)
MexaHu3Ma B oOecleyeHUu TpeOyeMbIX
[OKa3aTejged  OCHOBHBIX  KPUTEPHUEB
KauecTBa 00CITyKUBaHUS.

BMmecte ¢ T1eM, IpOBEIECHHBIN B
pabotax [3, 4] aHanu3 mNpOrpamMMHOM
peanu3alui HECUMMETPUYHON KPHUIITO-
konoBol cucrtembl Ha TKC Hupneppaiitepa

32

aneebpozeomempuiecKkue Koowl.

moka3ajd Ha 3HAYUTEIbHBIC CIOXKHOCTU
peanuzanum, 9TO CYIIIECTBCHHO
3aTPYAHSICT WCIOJIB30BAHUE TEOPETHKO-
KOJOBBIX  CXEM I  IOCTPOCHUS
KPUTITOCTOMKHUX HECUMMETPUIHBIX
cucteM. PazpaboTka MOupUIIUPOBAHHBIX

KPUITO-KOIOBBIX CUCTEM C
UCIOJb30BaHUEM  MOJU(DUIIMPOBAHHBIX
aNredporeoMeTpUIECKIX KOJOB SIBISIETCA
NEPCIIEKTUBHBIM HaIpaBJICHUEM B
pEIICHNN JAHHON TEXHUYECKON 3aJauu.
Llenbro CTaThbH SIBIISICTCS
pa3zpaboTka (dbopManbHOTO
MaTeMaTHIECKOTO OTIHCaHUS
MOIU(UIIMPOBAHHBIX  KPUITO-KOZOBBIX

CPEACTB 3allUThl UHPOPMAIIUK HA OCHOBE
TKC Mak-Dmmuca ¢ HCHOIb30BaHUEM
anreOporeoMeTPUIECKUX 0JIOKOBBIX
KOJIOB Ha OCHOBE YKOPOUCHHS/ Y IIIMHCHUS

UH(OPMAITMOHHBIX CHMBOJIOB,
MO3BOJISIONINX  OOCCIICYUTh CHIKECHUE
oO0beMa  KJIIOYEBBIX  JIAHHBIX  TIpU
COXPaHEHHH YPOBHS KPHUIITOCTOMKOCTH,
OLICHKa KPUNTOCTOMKOCTH 51
SHEPreTUYECKUX 3aTpar Ha ux
peanu3anuio.

N3BectHBIE CMTOCOOBI MOAUGDUKALINU
JIMHEWHBIX OJIOKOBBIX KOJOB HamoOojee
MOJIHO paccMOTpeHsl B [5 — 9]. Ha puc. 1

IIPEICTaBIICHbI Haubosee
pacrnpocTpaHEeHHbIE CHOCOOBI
MOIU(DHUKAIIAH.
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Metoapl MoAM(HUKALINN JTUHEHHOTO
6mokosoro (N, k, d) koxa

v v

v v

VY mmHenue xKona

(n+x, k+x, d) (n+x, k, db)

Pacmmpenue kona

IBeIKaJILIBaHKE KO

YKopoueHue kosia

(n-x, k, d?) (n-x, k-x, d)

y

ITonmonuenue koja
(n, k+x, d®)

y

BriOpaceiBanme koaa

(n, k-x, d%)

Puc. 1. CnocoOsl Moau(pUKaIIMK JIMHEWHBIX OJOKOBBIX KOO

Yonunenue(n, Kk, d) JUHEHHOTO
OJIOKOBOTO KOJla COCTOUT B YBEIHUCHUU
JUIMHBL N + X myTeM A00aBJIEHUS HOBBIX
UHGOPMAIIMOHHBIX ~ CHMBOJIOB K + X,
Pacwupenue(n, K, d) JIMHENHOTO
OJIOKOBOTO KOJa COCTOUT B yBEIWYCHUU
JUIMHBI N + X myTeM J00aBJIeHUsS HOBBIX
IIPOBEPOYHBIX CHMBOJIOB r+X.
Buikanvisanue(n, K, d) JIMHENHOTO
OJIOKOBOT'O KOJIa COCTOUT B YMEHBIIICHUU

JUIMHBI N —X IyTeM YMCHBIICHHS
IIPOBEPOYHBIX CHMBOJIOB r—X.
Vrkopouenue(n, Kk, d) JUHEHHOTO

0JIOKOBOTO KOJIa COCTOUT B YMEHBIIICHUU

IIAHBL N —X  TyTeM  YMCHBIICHHS
UH(POPMAIIMOHHBIX ~ CHMBOJIOB K —X,
Ilononnenue(n, K, d) JIMHENHOTO

OJIOKOBOTO KOJa COCTOUT B YyBEIUYECHUU

JUIMHBL  MHGOPMAIMOHHBEIX  CHMBOJIOB
K+ X 06e3 yBemuueHus [IHHBI KOJA.
Buvibpacwvisanue(n, K, d) JTUHEHHOTO

0JIOKOBOTO KOJIa COCTOUT B YMEHbILIEHUU
UH()OPMAIIMOHHBIX CUMBOJIOB K —X 0e3
YBEIMYEHMS IMHBI Koja. [loreHimanbsHast
CTOMKOCTb  TEOPETHKO-KOAOBBIX  CXEM
oTpenensieTcs CJIO’KHOCTBIO
nekomupoBanust  ciaydaiiHoro (N, k, d)
omokoBoro koxaa. CremoBaTeNbHO, IS
MOCTPOEHUS] ~ MOTEHIUAIBHO  CTOMKHUX
TEOPETUKO-KOJIOBBIX CXEM HE00XOAUMO
MCIOJIb30BATh COCOOBI MOAU(UKAIINN, HE
JIOITYCKAIOIIME CHW)KEHUST MUHUMAJILHOTO
KOJIOBOTO  pacctosiHus. B pabore
CunenbHUKOBa [1] IIPEMIOKEH
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3¢ hEeKTUBHBIN croco0 B3JIOMa
HECUMMETPUYHBIX cxeM Mak-Onuca u
Huneppaiitepa, MOCTPOCHHBIX Ha
0000meHHpIX Komax Puma-CosomoHa.
Otmeuaercs, 4YTO OTHUM u3
MIEPCTIEKTUBHBIX HAIMPABIICHUN B Pa3BUTHU
MOTEHIIMAIBHO  CTOMKUX  TEOPETUKO-
KOJOBBIX ~ CXEM  SIBJSIFOTCSL  CXEMBHI,
MOCTPOEHHBIE Cc HCIIOJIb30BAaHUEM
anreOporeoMeTpUUIECKUX KOJIOB. B
COOTBETCTBUH v dhopMaIbHBIM
MaTeMaTHYECKUM OTNMCaHUEM
HECUMMETPUYHBIX KPUITO-KOJOBBIX
cucteM Ha ocHoBe TKC Mak-DOnuca B
pEeXKUME MPSMOTO UCTIPABICHUS OIITMOOK U
aBTOMATHYECKOTO nepecrpoca,
MPETIOKEHHBIX B paboTte [2]
MpeiaraloTcs MaTeMaTHYeCKUe MOJCIH
MOIU(MUIIMPOBAHHBIX HECUMMETPUYHBIX
kpuntocucteM Ha ocHoBe TKC Mak-

Onwca, ITO3BOJISTFOITAX CHU3HUTH
AHEPreTUYECKUE 3aTpaThl Ha  HX
peaIn3aIuio.

2. Mamemamuueckana Mmooenb

MOOUPUUUPOBCAHHOU HECUMMEMPUUHOU
KPDURMO-KOO0B80U CcUcmemsl 3auiumol
uHgpopmayuu c UCNONb306AHUEM
anzedopozeomempuueckux 010K06bIX
K0008 HA OCHOGE MeopemuKo-Ko008oil

cxembl  Mak-Dnuca  Ha  ocHoge
YKOpOueHus (coxpauwienus
UH(OpMaAUUOHHBIX CUMB0J108)
dopMaIbHO 3a7aeTCSI  COBOKYITHOCTBIO

CHEAYIOIIUX 3JIEMEHTOB [2]:
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— MHOXKCCTBO OTKPBITBIX TCKCTOB
M ={M;,M,,...M }

rae M; ={l,.1 ... I, ol }oVl e GF(q), hj- nE(popMaIEOHHbIE CHMBOIBI PaBHBIE HYJIO,

/h/ =%k,T.e. I = 0, vl Eh;

— MHOXECTBO 3aKPBIThIX TEKCTOB (KOOO2PAMM,)

C={C,.,C, ,...,qu }
rae C, :(ct<O ,czl ,...,c;j ,c;nfl ), ‘v’c;j e GF(q);
— MHOJECTBO IPSIMBIX 0OTOOpaKEHHH (Ha OCHOBE MCIOIb30BAHUS OTKPHITOTO KJIF0Ya —
MIOPOKIAIOIIEH MaTPHIIbI)
Q=P Pp1 95}
rne; - M —)Ck_hj ,1=12,..,s;

— MHOXECTBO OOpaTHbIX OTOOpa)K€HUII(HA OCHOBE HCIOJIb30BAHUSA3AKPHITOTO
(JIMYHOTO) KJIH0Ya — MaTPUL MACKHUPOBKH)

ot ={o "0 05}

— MHOKECTBO KJIIOUEH, MapaMeTpPU3UPYIOIINX NpsIMble OTOOpaKeHUsI (OmKpbimbiii
KJHOY YNOJHOMOYEHHO20 NOb308AMEJISL)

Kai :{Klai ’Kzai ,...,Ksai }:{G)EClai vG)ECZai 1"'7G)Ecsai }s

rae GEC' — moposkaaroIas Nx K Marpuiia 3aMaCKUPOBAHHOT'O IO/ CIyYaliHbINA KO

anredporeomerpuaeckoro 6oxosoro (N,k,d ) koxa ¢ snemenramu u3z GF(q), T.€.
Ki.. .
o M —*“—)Ck_hj i1=12,...,S;

aj — Habop K03((HUIMEHTOB MHOTOUJICHa KPUBOW a; ... 85, Va4 eGF(Q), omHO3HAYHO
3a1ar0IUH KOHKPETHBINA HabOp TOYEK KPUBOM U3 IIpocTpaHcTBa P2,
— MHOXKECTBO KJIIOYEH, MapaMeTpU3UPYIONIMX oOpaTHhIe OTOOpakeHUs (1uuHbIl
(3aKpvimbitl) K1Y YNOTHOMOYEHHO20 NOAb308AME]ISL)

K™ ={K{,K},....K{ }={{X,P,D} {X,P,D},...{X,P,D}, },
{X,P,D} ={X',P'.D'},

rae X' — MacKkupyromas HeBbIPOKICHHAS snementamu w3 GF(Q); D' —
CIIy9anHO PaBHOBCPOATHO JMaroHanabHas chopMHUpOBaHHAS
copmMupoBaHHas HCTOYHHKOM KIHOUCH VCTOYHMKOM KIIFOYEH NXN Marpuua c
k xk matpumna ¢ smementamu w3 GF((); SIEMEHTAMMA 13 GF(q), T.e.
i . .
— . K: .
P NepecTaHOBOYHAS  CIIyYalHO el :C—5M,i=12,..,S, CIOKHOCTE

PABHOBEPOSITHO chopMHUpOBaHHAS

. BBITIOJIHEHUS OOpaTHOTO OTOOpaXKeHUs
MCTOYHMKOM KJFOUeH NxN wmaTpuia ¢
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@ 6e3s smamms wmoua K eK’
COMPSDKEHO C PEIICHUEM TEOPETHUKO-
CIIOKHOCTHOW  3aJlaydl  JICKOJUPOBAHUS
cioydaiiHoro  kojga  (koma — oOriero
noJsioskeHust). Takum oOpa3om, B KaueCcTBe
auyHoro  (3akpeitoro) kimoua (KR
abonenma) B MKKC Mak DOmwmca

BBICTYNAON MaTpUIlbl MAacCKUpOBKH X, P,
D, u MOPOXKAAOIIAS
MaTpunaGaUIMITAYECKOr0  KOJa, B
KayecTBE OTKPHITOro (0OIIeTOCTYITHOTO
kmoua) (KU abonenma) wucnonb3yercs
cOpMHUpPOBAaHHAsL IYTEM IMEPEMHOKEHUS
MaTpUll MAacKUpPOBKM U TOPOXKIAroLIeh
MaTpULBI JJUTUITHYECKOro Koja — G EC' .

i
, BEKTOD VMHUIMAIN3ALINY,
ONpECIAIOIMI  MecTa  YKOPOUEHUS
(ynasieHusi CHMBOJIOB B KOJJOBOM CJIOBE) U
BEKTOP OILUMOKHU SIBISIOTCS CEaHCOBBIMU
KJIFOYaMH OTIIPABUTEIIS.

Hexonupimu JAHHBIMU pu
OIMCaHUH PacCMOTPEHHON
HECUMMETPUYHOMN KPUITO-KOJIOBOM
CUCTEMBI 3aILUTHI uH(popmanuu
SABJISIFOTCS:

- anreOporeoMeTpUIeCKUil OJIOKOBBIIA
(n, k,d) xox Ck_hj nag GF(Q), T.e. MHOXKeCTBO

kofoBbIx cioB  C; € Ck_hj TaKUX, YTO

BhITIONHsIeTCs paBeHcTBo C; H =0, rme H-

MIPOBEPOYHAS MaTpuIia
Ire0pOoreoOMeTpUIEeCKOro 6JI0OKOBOTO KO/,
- @& — Habop Ko3(h(PUIMEHTOB

MHOTOYICHa KpUBOH a; ... 85, vaieGF(Q),
OJHO3HAYHO  33JalOIIMi  KOHKPETHBIN
HabOp TOYEK KPHUBOW M3 NPOCTpPaHCTBA P2,
it (GopMHpOBaHUS — TOPOXKIAIOIICH
Marpulbl. B cooTrBeTcTBHY C |

- h—undopmarmonnsie
PaBHBIE HYJIIO,

/h/ Zék,T.e. i=0, VI Eh;

CHMBOJIBI
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- MaCKHPYIOIIHe MaTpUYHBIC
OTOOpaXEHUsI, 3aJlaHHBIE MHOYKECTBOM
MaTpHII {X,P,D}, rae X -
HEeBBIpOXKIEHHAass KxK wmarpuma Hax
GF(q),P — nepecraHoBo4YHass NxnN
matpuna Hajg GF(Q) ¢ omHUM HEHYJIEBBIM
AJIEMEHTOM B KQXKJIOH CTPOKE U B KAXKIOM
cronbue Marpuupl, D — nuaronagpHas
nxn marpuna Hag GF(Q) ¢ HeHyIeBbIMU
AJIEMEHTaMH Ha TJIaBHOU JHAroHaIH.

B HECUMMETPUYHOU KpPHIITO-
konoBoi cucteme Ha ocHoBe TKC Mak-
Dnuca MOAU(PUITUPOBAHHBIN
(YKOpOUYEHHBIN)
anreoporeomerpudeckuii(n,
Ck_hj C  OBICTPHIM

k, d) xox
aJITOPUTMOM

pPacKOAMpOBaHHUS  MAacCKUPYeTCs  IOJ
comydaiterid - (N, k,d)  xon Ck_hj *

I0CPEICTBOM YMHOKEHHS TIOPOKIAOLIECH
matpunsl GEC KOJ:[aCk_hj Ha XpaHALIAECs

B CEKpeTe MACKUPYIOIIUE MaTpuibl X',
P u DY[l, 2], oGecneunBarommii
(GopMHpOBaHME  OTKpBHITOrO  KIFOYa
YIIOJHOMOYEHHOT'O TI0JIb30BaTEJI:

GECU :xu -GEC . Pu . Du’
ue{l2,..s},

rne GE¢ — nopoxkaaromas Nx kK marpuna
areOporeoMeTpUIECKOTO OJI0KOBOTO
(n,k,d) xoma ¢ smementamu uz GF(q),
MIOCTPOCHHAsT Ha OCHOBE HCIOJIb30BaHHUS
BBIOPAHHBIX H0JIb30BaTEICM
K02 (PHUIIMEHTOB MHOTOYJIEHA KPUBOW 81

. 85, aieGF((), oqHO3HAYHO 3aJarOIINX
KOHKPETHBII Ha0Op TOYEK KpUBOM U3
nmpoctpanctea P2, DOpMHUPOBAHHKE
sakpbiToro  Tekcra  C; e Ck_hj o

BBEJICHHOMY OTKpbITOMY Tekcty M, e M

U 3aJJaHHOMY OTKPBITOMY KIIFOUY GEC“
ue{l2,..,s}

ai’

OCYHICCTBIACTCA IIYTCM
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dbopmupoBaHus KOJIOBOT'O clloBa
3aMacKUPOBAaHHOTO KO/a ¢ I00aBJICHUEM K
HEMy  CiIy4alHO  C(OPMHPOBAHHOTO
BEKTOpPA e=(€y,8,€1):
C;=0,(M;,GY)=M,; -Gy +e,

npuyeM  Bec ~ XeMMHUHra  (4ucio
HEHYJIEBBIX 3JIEMEHTOB) BEKTOpa € He
MPEBBIIIACT UCTIPABIISIFOIICH CIIOCOOHOCTH
UCTIOJIh3yEeMOTO areOpamyecKoro

OJIOKOBOT'O KOJIa:

O<wle)<t= Ld—z_lJ , LXJ — Lienas 4acThb

BCIICCTBCHHOI'O YnCia X.

Jns Kaxmoro bopmupyemMoro
3aKpBITOTO TEKCTa Cie Ck_hj
COOTBETCTBYIOIIUI BEKTOP

e=(€,,8,....6, ;) BBICTYIIacT B KaueCTBE

OJIHOPA30BOr0 CEAHCOBOTO KJIOYa, T.C.
sl KoHKpetHoro  E j BEKTOp €
dhopmupyeTcsi ciaydailHO, paBHOBEPOSTHO
M HE3aBUCUMO OT JIPyTHX 3aKPBITHIX

C :Cj*‘(Du)_l'(Pu)_lz(Mi'(G
:(Mi-(X“-G-P”. U)T+e)-(D“

TEKCTOB. B kaHan cCBs3mM IMOCTYIIACT

*

Ha nmpuemHoit ctopone,
YIOJIHOMOYEHHBIN MOJIb30BATENb,
3HAIOLINI MPABUIO MACKUPOBKH,

KOJIMYECTBO HYJIEBBIX HH(DOPMAITMOHHBIX
CHMBOJIOB MOKET BOCIOJIb30BAThCS
OBICTPBIM AJITOPUTMOM PACKOIUPOBAHUS
anredOporeoMeTpUYECKOro Kojaa
(MOJIMHOMHAJIBHOM CJIOKHOCTH) J1JIS
BOCCTaHOBJIEHUS] OTKPBITOrO TeKcTa [1,

2]: M, =¢;*(C;" {X,P.D}, ).

JIns  BOCCTaHOBJIEHUS OTKPBITOTIO
TEKCTa YNOJHOMOYEHHBIM I10JIb30BaTEllb
N00aBJsIeT HYyJIEBbIE HH(POPMAIMOHHBIE

cumboiel: C; =C. +C, _, |
j j k=h;

C BOCCTAQHOBJICHHOI'O 3aKpbITOI'O TCKCTAa

C j CHUMACT I[GﬁCTBI/IC CCKPCTHLBIX

IIEPECTAHOBOYHOMN U UAaroHaJILHON

matpur, P' u DY:

O BT o) o) )
=M,-(x") @) +e- (D) (P*)",
pacKoIupyeT MOJyYEHHBIA BEKTOP 10 anroputMmy bepiekemma-Meccu [0]:
c=M,-(x"] - (G=) +e-(0)"- ()",

EC
T.e. M36aBIAETCA OT BTOPOTO CIAragMoro 1 ot comuoxkutens (G )

T
B IICPBOM CJIaracMOM

B [IPABOM YaCTH PABEHCTBA, IIOCIIE Y€r0 CHUMAET ACHCTBHE MATPHIBI MACKUPOBaHHs X .

. \
JUIst 3TOrO NMOJIy4eHHBIN Pe3ysbTaT packogupoBanus M, - (X ”) cieayeT yMHOKHTh Ha

b T )=,

[TomyueHHoe pemeHne — CyTh OTKPBITHINA TekeT M, .

Maremaruyeckas
MOAU(PUIUPOBAHHON
KPUIITO-KOJIOBOU
uHpopmManuu c

MOJEJIb
HECUMMETPUYHOU
CUCTEMBI  3alUTHI
VICII0JIB30BAHUEM

anreOporeoMeTpUIECKUX 0JIOKOBBIX
KOJOB Ha OCHOBE TEOPETUKO-KOAOBOU
cxembl Mak-Dnuca Ha OCHOBE yJIJTMHEHUS
(yBenmmueHus UH()OPMAITMOHHBIX
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CI/IMBOJIOB) (I)OpMaJ'II)HO 3aJac€TCiAa — MHOXKCCTBO OTKPBITBIX TCKCTOB
COBOKYITHOCTBIO CJICAYIOIIHUX 3JICMCHTOB
[0]:

M ={M1,M2,...,Mqk }

rie M, ={l,,I hyy Ihrj da b Vi e GF(q), huBpopMaIHoHHbIE CHMBOJIBI PAaBHBIE HYITIO,

h/ =%k ,T.. li =0, Vli € h;h—uadopmanmonnsie cumBoiel ymuaenus K, h/ =%k ,

— MHOXECTBO 3aKPBIThIX TEKCTOB (KOOO2PAMM,)
c={C,,C, ,...,qu }, rme C, :(c><0 (Chy 1Chy 1€X, ), chj e GF(q);

— MHOJKECTBO MPSIMBIX 0TOOpaXkeHUH (Ha OCHOBE MCIOJb30BaHUS OTKPBITOTO KIIOUa —
MOPOKIAIOIIEH MaTPHUILbI)

o={p,0,,...0. }, tnep, : M —Cy , i=12,.,s;

— MHOXECTBO OOpaTHbIX OTOOpakeHUH(HA OCHOBE HCHOJIb30BAHMUI3AKPHITOrO
(JINYHOTO) KJIH0Ya — MaTPUL MACKHPOBKH)

q)—l :{gpl—l’q)z—l’__.’(ps_l}, rﬂe(Di—l :Chr > M, i =12,...,S;

— MHOECTBO KJIIOYEH, TapaMeTpU3UPYIOIIUX MPSIMbIE 0TOOPaKeHUS (OTKPBITHINA KITIOY
YIOJHOMOYEHHOTO TTOJIb30BATEIS)

Kai :{Klai 1K2ai "“’Ksai }:{GEClai ’chzai ’.“’GECSa' }’

ECi

rae GX — moposkaaromas Nx K maTpuila 3aMacKMpPOBAHHOTO IOJ CIy4alHBIA KOJI

g

anrebporeomerpuueckoro 6ioxkosoro (n,k,d) xoma c¢ smemenramm uz GF(Q), T.e.

Kia )
¢ M —=C, ;i=12,..,s;

ai — HaOop K03(h(UIMEHTOB MHOTOYICHa KPUBOW & ... ds, vaieGF(Q), oaHO3HAYHO
3aIAKOIMIT KOHKPETHBIM HAOOP TOYEK KPUBOIA M3 IIPOCTpaHcTBa P2,

— MHOKECTBO KJIIOUEH, MapamMeTpU3UPYIOIIUX OOpaTHbIE OTOOPAKEHHUS
(JIMYHBIN (3aKPBITHIN) KJIHOY YIIOJIHOMOYEHHOTO MOJIb30BATENS)

K™ ={K{,K},....K{ }={{X,P,D} {X,P,D},...{X,P,D}, },
{X,P,D} ={X',P',D'},

rmae X r_ MAaCKHUPYIOIIasi HEBBIPOKICHHAS HNCTOYHUKOM KJIHOUEH N XN marpuna ¢
CITy4JaiHO PaBHOBEPOSTHO DIICMCHTaMH u3 GF(q), T.C.
chopMHUpOBaHHAS HCTOYHHKOM  KITFOUCH

(pi_1 :CLH\/I 1=12,...,S, CI0XHOCTbH
k xk marpuna ¢ smemenramu u3 GF(Q);

-1
BBIIIOJIHEHUSI OOPAaTHOTO OTOOPaKEHUS ¢

P' —  nmepecraHoBouHas  CiydaiiHO ..

K. € K compskeHo ¢
PABHOBEPOSITHO copMupoBaHHas Oe3 3Hamus kimoda K; € p
HCTOYHUKOM KJIIOYEH NXN Marpuma ¢ pelLIeHUEM TEOPETUKO-CIIOKHOCTHON

D' _ 3a/la4Ml JIEKOJMPOBAHUS CIy4allHOTO Kojaa

smementamu  u3  GF(Q);
(koJ1a OOIIIETO MOTOKEHUS).

JMaroHAJIbHAS chopMupoBaHHasI
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NcxonapiMu JAHHBIMU npu
ONMCaHUH PacCMOTPEHHOMN
HECUMMETPUYHON KPHIITO-KOJIOBOU

CUCTEMBI 3aIUTH THPOPMAIIHH SBIISTFOTCS
napameTpbl, OMHMCAHHBIC B TPEABITYIICH
Mozenu. Takum 00pa3oM OTIMYUTEITHHOU
ocooernoctei0 MKKC Mak DOimmca Ha

MOIU(DUITUPOBAHHBIX YUIMHEHHBIX
simnntiudecknx kogax or MKKC Ha
YKOPOYEHHBIX EC SIBJISIETCS

UCIIOJIb30BAaHUE MECT YKOPOYEHHS s
3all0JIHEHUSI  CUMBOJIAMH  OTKPBITOTO
TeKCTa. B HECUMMMETPUYHOU KpPUIITO-
konoBor cucreme Ha ocHoBe TKC Mak-
Dnunca MOAU(PUIPOBAHHBIN
(YITTMHEHHBIH )

anrebporeomerpuueckuii(n, K, d) kon Cy,

C OBICTPBIM AITOPHUTMOM PACKOAMPOBAHHUS
MacKupyeTcs moa ciaydaitabri (n, K, d) kox
Cp * MOCPEACTBOM YMHOKEHUS

noposxzatoweii Marpuupst G konaCy_p,

Ha XpaHALIMECS B CEKPETE MACKUPYIOIINE
matpuner - X, PY wmw  DY[1, 2],
o0ecreynBaroIIMii dbopmHpoBaHue
OTKPBITOTO  KJII0Ya  YHOJHOMOYEHHOTO
MOJIb30BATEJIS:

G)ECU :XU ’GEC . PU . DU’
ue{l2,..s},

rne GE¢ — nopoxaaromast Nx K marpuia
anre0GporeoMeTpUIECKOro OJIOKOBOTO
(n,k,d) xoma ¢ smementamu uz GF((q),

MOCTPOCHHAsT Ha OCHOBE HCIOJIb30BAHUS
BbIOpaHHBIX M0JIb30BaTEIIEM
K02 (PUITMEHTOB MHOTOYJIEHA KPUBOW 81
. 8, VaieGF(q), omHO3HAYHO 3a7ar0IINX
KOHKPETHbI HabOp TOYEK KpUBOM U3
npocTpancTsa P2,
dopMHpPOBAaHUE 3aKPHITOTO TEKCTA
C;eC, mo BBEACHHOMY OTKpPBITOMY

tekcty M; € M 1 3agaHHOMY OTKpBITOMY
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KIIIOUY GEC”ai, ue{l2,..s}

OCYIIECTBIISICTCS TyTeM (HOPMUPOBAHUS
YKOPOYEHHOI'0 KOJOBOI'O CJIOBA, a 3aTEM
YIUIMHEHMSI 3aMacKMpOBAaHHOIO KOJa C

no0aBiieHMeM K  HEMy  CIIy4ailHO
c(hOpMHUPOBAHHOTO BEKTOpa
e=(€y,6,,€,1):

.
u u
C,=,M, GY)=M,-(GL] +e
Jlist kaxxaoro (opMuUpyeMoro 3aKpbhITOro
tekctaC | € Chr COOTBETCTBYIOIIUH

BekTop €=(€y,6,....6, ;) BBICTYAeT B
Ka4ecTBE  OJHOPA30BOTO  CEAHCOBOTO
KIII0Ya, T.€. Ul KOHKpeTHOro E; BexTop

e dbopmupyercs CIIy4aiHo,
PaBHOBEPOSITHO W HE3aBHCHMO OT JPYTHX
3aKpBITBIX TEKCTOB. B kaHanm cBsi3u

nocrynaer C; =CJ-—Ck_hj +C, . Ha

IPUEMHON CTOPOHE, YIIOJTHOMOYCHHBIN
II0JIb30BaTEIb, 3HAIOITUN MIPaBUIIO
MacCKHUpPOBKH, KOJMYECTBO M  MecTa
HYJICBBIX HH(POPMAIIMOHHBIX CHMBOJIOB
MOXET  BOCIOJIb30BAaTHCS  OBICTPBIM
aJrOPUTMOM PaCKOIUPOBAHUS
anreOporeoMeTPUIECKOTO Koja
(MOMMHOMUAJIBHON ~ CJIOKHOCTH)  JJIA
BOCCTaHOBJICHUSI OTKPBITOrO TeKcTa [1, 2]:

M; =¢,*(C," {X.P,D},)

711 BOCCTaHOBJIEHHUS  OTKPBITOTO
TEKCTa YIOJHOMOYEHHBIA MOJI30BATEIb
3aMEHSIET CUMBOJIBI  YJJIMHEHUA  Ha
HYJIEBbIE MH()OPMALIMOHHBIC CUMBOJIBI

Cj* = Chl’ —> Ck—hl y

C BOCCTAHOBJICHHOI'O 3aKpPBITOI'O TCKCTA

C, cHuMaer [EHCTBHE  CEKPETHBIX

IIEPECTAHOBOYHOM W JHArOHaJIbHOM

marpun; PY u DY:
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C :Cj*-(D”)_l-(P”)_lz(Mi-(G

=M (X" -@) () () - () e (0] (P =
=M,-(x*] @) +e- (D" (P)",
pacKoIUpyeT MOJydeHHBIH BEKTOP 1Mo aropuTMy bepiiekemmna-Meccu [0; 0]:
o (T (6] e @) )
T.€. n30aBJISIETCS OT BTOPOTO CJIAraeMoTo U M*  cremyer yMmHOKHTS Ha (X " )—1:
OT COMHOXWTEJIA (G)ECT B IIEPBOM M -(X u )—1 M.
cllaraeMOM B TIPaBOM YacTH PaBEHCTBA, '

N [TomyyeHHOE pemeHrne — OTKPBITHIN
MOCJIE YET0 CHUMAET ACHCTBUE MaTPUIIBI

" TekeT M;, k KotopoMmy moGaBisIOTCA
MacKHpPOBaHUS X". Jma  3T0ro

N cuMBouIBl yumHeHus: M. =M; +h, -
IIOJyYEHHBIM pe3yIbTaT PaCKOJUPOBAHMS J

CyTh IEPEJAHHOTO COOOIICHMUSI.

3. BeBoabl. Takum o0pazom, KOJIOB HA OCHOBE YKOPOUCHUS/YITMHEHUS
MPEMJIOKEHO dbopmanbHOE MH()OPMAITMOHHBIX CHUMBOJIOB,
MaTeMaTUYECKOe OTUCaHUe MO3BOJISIOLIEE pa3paboTtathb
MOJU(DUITUPOBAHHBIX ~ KPHUIITO-KOJIOBBIX MPAKTUUYECKUE QJITOPUTMBI U MPOBECTU
CPEACTB 3allUThl UHPOPMAIIUU HAa OCHOBE UCCIIEIOBAHNUE PHEPTETUUECKUX 3aTpaT UX
TKC Mak-Onuca ¢ HUCIOJIb30BaHUEM pean3anuu.
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TKC 9SASINDA MODIFIKASIYALI KRIPTO-KOD VASITOSILO
INFORMASIYA MUHAFIZOSININ RIYAZI MODELLORI
Rzayev Xozail Nuraddin oglu
Cobrihondasi qisaldilmis vo uzadilmis blok kodlarindan istifado etmoklo Mak-Elis
nozori-kod sxemi osasinda modifikasiyali kripto-kod sxemi vasitosilo informasiya
miihafizasinin riyazi modellori islonib hazirlanir, onlarin proqramla hoyata kegirilmosi
zamani dayaniqliq vo enerji sarfi tohlil edilir.

MATHEMATICAL MODELS OF MODIFIED CRYPTO-CODE MEANS FOR
PROTECTION OF INFORMATION ON THE BASE OF TKS
Rzayev Khazail Nuraddin

The Mathematical models of modified crypto-code means of information protection
was developed on the base of McElis theoretical-code schema by using
Algebraic-geometric block codes with shortening and extension of the information message.
The analysis of stability and energy costs affecting the software implementation are
presented.
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AGIR NEFT QALIQLARININ EMALI iLO OTRAF MUHITO TEXNOGEN
TOSIRLORIN AZALDILMASI
B.S.Sahpoalangova, Y.C.Sadiqova
Azarbaycan Dévlat Neft vo Sonaye Universiteti
Acar_sozlar: Neft emali, tullantilar,dib slamu,

hidroizolyasiya materiallari, dam Ortiiyti, disperslik,
kovraklik, istiliyo davamliliq, keyfiyyat, tolobat.

Respublika sonayesinin miasir inkisafi
tullantisiz ~ istehsal  texnologiyasinin
yaradilmasini tolob edir. Otraf miihitin neft
tullantilari ilo cirklondirlimasinin
azladilmast dovlotin aktiv siyasatinin
miihiim sahasi olmusdur. Neft
tullantilarindan somarali istifado edorok
onlardan  qiymotli xalq tososrriifatt
mohsullarinin alinmasi1 garsida moqsod
kimi qoyulmusdur.

“Otraf miihitin miithafizosi”  vo
“Istehsalat vo  moisot tullantilarr”
haqqinda Azorbaycan Respublikasinin
qanunlarinda  bu  moasoloyo  ciddi
yanasilmisdir.

Miiasir comiyyatdo tobii
ehtiyyatlardan qonaotlo istifado vo otraf
mihitin  ¢irklonmolordon = miihafizosi
baslica maosalalordon hesab olunur. Bu
masalonin halli ancaq az tullantili vo
tullantisiz istehsal sahalorinin yaradilmasi
bazasinda hall oluna bilor. Belo istehsal
saholorinsg ke¢id liciin asagidaki tadbirlorin
goriilmasi vacibdir:

- tullantilarn - mévcud emal vo
utilizasiya tisullar1 analiz olunmals;

- tullantilardan omtoo mohsullarinin
almmasinda istifado vo agir neft
qaliglarindan tokrar xammal kimi
istifadoys imkan veron faktorlarin
miioyyan edilmasi {i¢lin  tobii
chtiyyatlarin miithafizosi magsadi ilo
texnologiyalar islonib hazirlanmali;

- alman mohsullarin ekoloji-gigiyena
xarakteristikalari
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giymatlondirilmali;

- togdim olunan texnoloji masalanin
iqtisadi effektivliyi
giymatlondirilmali;

- istehsalat tullantilarinin azaldilmasi
noticosindo movcud  texnoloji
proseslor  tokminlosdirilmali  va
yenilorinin yaradilmasinda
kompleks todbirlor yerina
yetirilmolidir.

Neft tullantilarinin emal1 — bu elo bir
prosesdir ki, bu zaman tullanti faydal
xassalorini yaxsilagdirir, yeni mohsul kimi
istifado  olunur vo ya Ozilinlin monfi
xassolorini itirir, ekoloji tohliiksliliyini
azaldir. Beleliklo, ogor tullanti emal
zamani faydali mohsula ¢evrilirss, o halda
o, tokrar material ehtiyyati olaraq yeni
mohsullarin hazirlanmasinda xammal kimi
istifads oluna bilor [1 — 3].

Tullantilarin geyri-aktiv vo qeyri-
toksiki formaya c¢evrilmosi adston onlarin
otraf miihito zorarli tosirini zaifladir, lakin
sosial igtisadi cohoatdon bels tisulu faydal
hesab etmok olmaz. Iqgtisadi inkisaf etmis
Olkolords ekoloji ganun aktlar1 tullantilarin
emalmin onlarin utilizasiyasi ilo birlikda
hoyata kecirilmosini tolob edir. Bu halda
neft tullantilarmin emal1 ancaq o halda
prioritet hesab olunur ki, verilon istehsal
sahosino golir gotirir vo ya istehsala sorf

olunan xorc onlarin tobit  mihitda
paylanmasi sorfini agmir [4 — 6].
Neft emali i1stehsallarinda

tullantilardan tokrar xammal kimi istifada
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olunmasi neft tullantilarinin istifadasinds
asas istigamatlordan hesab olunur. Bu da
tobii mineral xammal ehtiyyatlarindan on
effektiv istifadoya imkan verir vo ekoloji
soraiti yaxsilagdirir. Agir neft qaliglarinin
on c¢ox islonmis istifado sahosi onlardan
tikintido istifado olunmas1 vo tikinti
materiallarmin istehsalinda totbigindon
ibaratdir. Odabiyyat dalillarindan
molumdur ki, sSonaye tullantilarindan
istifado  tikinti ~ sahosinin ~ xammal
resursunun  40%-o Qodorini  6dayir Vo
hom¢inin do tikinti  materiallarinin
hazirlanmasinda  tobii xamallardan
istifadoys miigayisads sarf olunan xarclori
10-30% azaldir. Agir neft qaliglarinin
torkibinin  todqiqi  onlardan  hansi
istigamotdo istifado olunmasini miiayyan
edir [7 —9].

Tadqgiqatlarimz neft
rezervuarlarinmn dib ¢okiintiilarinin
emal texnologiyasinin islanib
hazirlanmasina hasr olunmusdur.

Miiasir  tikinti  materiallarinin
alinmasi zamani hal-hazirda asas tolablor
asagidakilardan ibaratdir:

- istehsalin~ yan = mohsullarinin
kompleks emali ilo tullantisiz
istehsal texnologiyasinin tatbiqi;

- otraf tobii miihitin gorunmasina

riayat olunmasi;
- tobii ehtiyyatlardan
istifada.
Hidroizoliasiyali
materiallariin

gonaotlo

dam Ortlyt
hazirlanmas1  iigiin
baraban tipli  qarigdirictya  neft
rezervuarlarinin ~ 50-60  kiitlo %
miqdarinda dib ¢okiintiilori vo 40-50
kiitlo % keramzit tozu verilir. Qarisiq
70-90 °C-do quzdirilmus, 20-30 dagige
garisdirmaqgla otaq temperaturuna
godor soyudulmusdur. Mbohsuldarligi
7-8 ton miqdarinda olan keramzit
istehsalinda doldurucu kimi olg¢iilari
0,1-1,2 mm olan keramzit tozundan,
tokmo sixhigr 650-900 kg/m® olan
keramzit istehsali  tullantisindan
istifads olunur.

Hidroizolyasiyali dam Ortiiyi
materiallarmin istiliya davamli neft
rezervuarlarimin  dib  ¢Okiintiilarinin
torkibindon  aslilign ~ sok.  1-do
gostorilmisdir. Sokil 1-don goriiniir ki,
neft rezervuarlarinin dib ¢okiintiilarinin
miqdar1 80%-dan 50%-o azaldilmas1 va
miivafiq olarag keramzit tozunun
qarisiqdakt migdarinin 20%-don 50%-o
artirtlmast ilo  hidroizolyasiyali dam
ortuyt materiallarinin istiliya
davamlilign 65°C-don 92°C-dok artir.
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Neft rezervuarlarinin dib cokiintularinin tarkibi. %

Sokil 1 — Hidroizolyasiyali dam ortiiyli materiallarinin istiliys davamliligiin agir
neft qaliginin torkibindon asliligi
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Istiliyo davamliliq gdstaricisinin
neft rezervuarlarimin dib ¢okiintiilorinin
torkibindon asliligini miiayyan etmok {igiin

statiki hesablama metodundan istifada
olunur. Sak. 1-do gostarilon ayri 1 tonliyini
1fado edir.

y=x/(a+bx) (1)
Burada a vo b omsallar1 kvadratlar tisulu ilo miioyyon edilir.
Hesablamanin naticosi cadval 1-da gostorilmisdir.
Omsal a=2Z-bx=0,766 - 61,125*0,02315= - 0,65
omsal b = Ry*c,/0x=0,994*0,235/10,09 = 0,02315
Beloliklo alinan giymatlori 1-do yerino qoysaq tonlik asagidaki hal alir (2):

y = x/(-0,65+0,02315x) (2)
Korrelyasiya omsali 0,994. Ogor omsal, x—0 y—1 ; x—oo olarsa y—-1/b olar.
Tonliyin amsallarinin hesablanmasinin naticalari cad. 1 — da gostorilmisdir.

Cadval 1

Tonliyin omsallarinin hesablanmas1 naticalori

Ne Neft qalig1, % Istiliys davam- xly=2 Zx Z2 X2
X lilig1 °C, y
1 80 65 1,231 98,46 1,51 6400
2 70 72 0,972 68,06 0,95 4900
3 65 79 0,823 53,48 0,67 4225
4 60 84 0,714 42,86 0,51 3600
5 57 87 0,655 37,34 0,43 3249
6 55 89 0,618 33,99 0,38 3025
7 52 91 0,571 29,71 0,33 2704
8 50 92 0,543 27,17 0,29 2500
Comi 489 659 6,128 391,1 5,08 30603
X 61,125 82,375 0,766 48,88 0,64 3825
Korrel- Disperslik Ox Disp 6z
yasiya X Z
Ryy
0,994 101,84 10,09 0,055 0,235

Sok. 2-da gdstarilon ayrilor yoxlama
vo korrelyasiya naticasinde vo hesabat
dalillori asasinda qurulmusdur. Sak. 2-nin
analizi gostorir Ki, tocriibi gostaricilor
hesabat yolu ilo alinan gostaricilora
yaxindir, bundan basga neft
rezervuarlarinin dib ¢okiintiilarinin arima
temperaturu hesabat gostaricilorino uygun
golir ki, bu da 6lgmanin statik méhkoamliyi
hagqinda natica ¢ixarmaga imkan verir.

Cadval 2. - do hidroizolyasiyali
dam Ortllyi mareriallarinin =~ yoxlama
naticoalori gostorilmigdir. ~ Miiayyan
olunmusdur ki, neft rezervuarlarinin dib
cokiintiilorinin qarisigdaki miqdan 45% -
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don az olduqda (cad. 2) gatlar amals galir,
su udma gabiliyyati 1% yiiksalir, material
sorfi 1m3-0 goro 1,5 kq artir. Qarisigda dib
¢okiintiilorinin miqdar1 65-80% olduqgda
hidroizolyasiyali dam ortiyl
materillarinin istiliys davamliligi azalir
(65-75°C). Almnan hidroizolyasiyali dam
Ortlilyli  materialin parametrlori Bikros
kompaniyasinin istehsal etdiyi
“TexnoNIKOL”a yaxin olmusdur. Alinan
hidroizolyasiyali taxtapus materialinin
istiliyo  davamlihgir  (4-9°C) yiiksok,
kovrakliyi iso daha asagi olmusdur (5—
12°C). Su wuduculuq géstoricisi 1m?
Bikrosa analoji olmusdur
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Neft rezervuarlarinin dib ¢oktintllarinin tarkibi %
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Sakil 2. — Hidroizolyasiyali dam Ortiiyli materiallarinin istiliys davamliliginin neft
rezervuarlarinin dib ¢okiintiilorinin miqdarindan asliligi

Cadval 2.

Hidroizolyasiyali dam Ortiliyli metriali niimunalorinin yoxlanmasinin naticalori

Ne | Qarisigin torki-bi, | Materialin Hidroizolyasiyal1 materialin keyfiyyati
kiitlo % kiitlosi kq/m?

Neft Doldu- | £0,2, kq/m? Fraasua goro | 24 saat orzin-do | 2saat miid-

qali-g1 rucu kovraklik su uducu-lugu, | dotindo
temperaturu, | % +0,1% cox| istiliyo
0C £2°C olmadan davamli-liq,
°c  +2°C

1 80 20 3 -25 1 65
2 70 3 3,5 -26 1 72
3 65 35 3,7 -26 1 75
4 60 40 4 -26 1 84
5 57 43 4,5 -27 1 87
6 55 45 4,9 -27 1 91
7 50 50 5,1 -20 1 92

8 45 55 5,5 -19 2 70 °C-do

catlar var
Bikrost 4 -15 1 80
Dovlat standarti izra 2 70

Neft rezervuarlarmin torkibinin Hidroizolyasiyali  dam  Ortliyi
alman hidroizolyasiyali dam Ortiiyli materillarinin alinmasi ti¢lin yoxlamalar

materialinin  keyfiyyoatino tasiri tadqiq
olunmusdur. Qaris1q 60% neft
rezervuarlarinin dib ¢okiintiilorindon va
40%  keramzit tozundan ibaratdir.
Todgiqatlar naticasinda neft
rezervuarlarinin ~ dib  ¢okiintiilarinin
torkibinin  hidroizolyasiyali  taxtapus
materialinin keyfiyyatina tosiri cod. 3-do
gostorilmisdir.
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olan neft
cokiintiilarinin

lazim

dib

naticasinda
rezervuarlarinin
torkibino  olan  toloblor cod. 4-do
gostorilmisdir. Suyun vo mexaniki
gatisiglarin  artirilmast  su  ududculuq
gabiliyyatini artirir vo materialin istiliyo
davamliligini azaldir. Parafinlorin miqdari
az olduqda kovroklik temperaturu artir vo
istiliya davamliliq azalir.
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Cadval 3.
Neft rezervuarlarinin dib ¢okiintiilorinin torkibinin hidroizolyasiya materialinin
keyfiyyaotino tosiri
Niimu- | Neft qaligiin torkibi, kiitlo % Hidroizolyasiyali materialin keyfiyyati
na Para- | Su% | Mexani-ki | Fraasua goro 24 saat 2saat miid-
finlor % qati-siqlar | kdvraklik orzindo su | doatinda istiys
% temperaturu, | uduculugu, % | da-vamliliq,
°C +2°C +0,1% cox | °C +2°C
olmadan
1 40 7 5 -25 2 63
2 40 5 5 -26 1 69
3 40 4 5) -26 1 84
4 40 4 7 -22 2 86
5 38 4 5) -22 2 79
Codval 4

Hidroizolyasiyali dam Ortiiyli materiallarinin alinmasina lazim olan neft
rezervuarlarinin dib ¢okiintiilarinin torkibino qoyulan asas toloblor(TS)

Gostaricilor Qiymaot
Neft mohsullarinin kiitlo pay1, % az olmamagqla 91
Parafinlorin miqdar1, % az olmamaqla 40
Suyun kiitlo pay1, % ¢ox olmamag]la 4
Mexaniki qatisiglarin kiitls pay1, % cox olmamagla 5
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DECREASE IN TECHNOLOGICAL IMPACT ON THE ENVIRONMENT
THROUGH THE PROCESSING OF OIL WAS TE
B.S.Sahpolangova, Y.C.Sadiqova

Long-term - without processing - storage of waste from oil and gas processing
industries at industrial facilities from an environmental point of view accelerates the
polluting effect on the environment, on the other hand, lead to irreversible loss of recycling
materials.

The article is devoted to solving the problem of using heavy oil refinery waste as a
secondary raw material in construction and production of construction materials. To this
end, technology has been proposed for the production of materials derived from heavy oll
waste to cover the roofs of buildings. The development of the proposed technology provides
for the elimination of damage caused by

CHUXXEHUE TEXHOTEHHOM BO3JIEUCTBUI HA OKPYKAIOLIYIO
CPEAY NYTEM INEPEPABOTKHU HE®TSHBIX OTXO10B
B.1II.IIIaxneaenoBa., E.C.CaabikoBa

JnurenbHoe — mnpuToM 0e3 00pabOTKM — XpaHEHUs OTXOAOB IPOU3BOJCTB
nepepaboTki HEPTAHOM U Ta30BOM OTpacid Ha MPOMBIIUIEHHBIX OOBEKTaX C
AKOJIOTHYCCKON TOUKH-3PEHHUS YCKOPSIET 3arps3HSONICEe BO3ACHCTBHE HA OKPYKAOIIYIO
cpelny, C IPyroi CTOPOHBI, MPUBOIAT K O€3BO3BPATHBIM MOTEPSIM MaTEPUATIOB MTOBTOPHOMN
nepepadoTKU.

CraTbsi TIOCBSINEHO PEUICHUIO 3a/ladyd  UCIOJIb30BAaHUE TSDKENBIX  OTXOOB
HedrenmepepabOTKM Kak BTOPUYHOTO CHIPhSI B CTPOUTEIHCTBE U TMPOU3BOJICTBE
ctporiMarepuanoB. C 3TOH 1LENbI0 TPEIJIOKEHO TEXHOJIOTMH TOJYYEeHHsS MaTepHasioB,
MOJIYYCHHBIX M3 TSOKETBIX HE(PTSHBIX OTXOJOB, JJIsi TIOKPBITUS KPHhIII 31aHui. PazpaboTka
MpeaIaracMoi  TEXHOJIOTHHM TMPEayCMaTpUBAacT YCTpaHEHWE yiiepda, HaHECEHHOTO
3arpsA3HCHHEM HAa3eMHEr0 W IOJA3E€MHOTO OOraTcTB, a TaKKe BOCCTAHOBJICHUS
9KOJIOTHYECKOTO PAaBHOBECHSI.
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MOANPUIITNPOBAHHOI'O ITIOJIUCTHUPOJIA
Aopynaaesa U.I'., AameBa I' A., AumeBa I'.I'.
Azepbaitxanckuit 'ocygaperBennsiit Y uusepcutetr Hedtu u [Ipomsinuiennoctu
e-mail: gulnaraaliyeva@mail.ru

Ilposedena mexanoxumuueckas MOOUGUKAYUsi NOTUCMUPOLA NOTUBUHUTIXAOPUOOM. Pe3yromamsl nposedeHHbix
UCCNe008aHULI CBUOEMENbCBYIOM 00 USMEHEeHUU PeoNoSUtecKUx noxKazameinel 8 3a8UCUMOCHU Om KOJIUYecmed

geeoennozo IIBX.

KiaoueBnie

cJ1oBa: IMOJIUCTHUPOJI,

MCXaHOXUMHYCCKAasA

Moau(dUKalKs,  PEOJIOTHS,

IMOKAa3aTCJIb TCKYUYCCTH pacCilllaBa, HAIIPAKCHUC U
CKOpPOCTb CABUIQ, 3(1)(1)CKTI/IBH3H BA3KOCTB.

[lonucTupon OTHOCHUTCS K YHUCTY
HanOoJIee pacpOCTPAHEHHBIX MTOJIMMEPOB
U TI0 WCHOJIb30BAHUIO B Pa3IMYHBIX
00J1acTSIX TPOMBIILIEHHOCTH 3aHUMAET 3-
e MecTo B Mupe. OCHOBHas MPUYUHA CTOJIb
3¢ PeKkTUBHOTO HCMOJIb30BAHUSA
MOJIUCTUPOJIA 3aKJIF0YAeTCs B
YAOBJIETBOPUTEIBHBIX busuKo-
MEXaHUYECKUX U  IKCIUTyaTallMOHHBIX
XapaKTEPUCTUKAX u CIOCOOHOCTH
nepepadaThIiBaThCA TMPAKTHUECKH BCEMU
BUJIaMU 000PYTIOBaHUS.

Mertozsl nepepadoTKu
TEPMOTUIACTUYHBIX MaTepHuaioB
OCHOBBIBAIOTCSI HAa HMX CIOCOOHOCTH K
TEUCHUIO 151 nedopMUPOBAHHUIO.
YcranoBieHue CBSI3H MEXKTY
MEXaHUICCKUMU Harpy3Kkamu u
nedopmanueit Wn CKOPOCTBIO

nedopMalum SIBISETCS BaXKHOM 3a/1aueid.
Peonornueckre CBOWMCTBAa MOJUMEPHBIX
MaTepUaJIOB Pa3ICIISIIOT Ha:

- BSI3KOCTHBIC,  OMNPEICISIONINE
MPOIIECC BSI3KOTO TEUYCHUSI C Pa3BUTHEM
HeoOpaTuMoit nedopmaru,
BBICOKOQJIACTUYECKHUE,  OMPEICIISIONINe
MpoIleCC  pPa3BUTUS W HAKOIUICHUSA
obpaTtumoit BBICOKODJIAaCTUYHOMN

nedopMalu BO BpeMsi TEUEHUS,
- penaKcalrOHHBIC, OIPEICIISIONINE
MPOIIECC peJIaKcallii  KacaTeNbHBIX U
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HOPMAJIBHBIX HaNPsLKCHUM
BBICOKOIACTUYHOM e(opmanuy.
BsskocTh pacruiaBa SIBJISICTCSA
BAKHEMIIEN XapaKTEPUCTUKON MOJIMMEPA.
[Tockonbky OCHOBHBIE ITPOLIECCHI
(dopmoBaHUs TE€PMOIUTIACTUYHBIX
MaTepHUaJIOB POUCXOMIAT npu
BA3KOTEKY4YEM COCTOSHMM, TO 3HAHHUE

BEJIMYMHBI  BSI3KOCTH  pacIulaBa  JaeT
BO3MOXKHOCTh IPaBWJIBHO BBIOpaTh U
KOPPEKTUPOBATh PEXUM IepepadOTKH,
BbIOpATh BEJIMUUHY JaBJICHUS,
TEMIEPATYpPy, CKOPOCTh (OPMOBAHUS U
TPYTUX napamMeTpsl, nogo0parhb
o0opynoBaHue TUISt s pexTuBHOM
nepepaboTKH, yMEJIO TMOJIb30BaThCA MPU
KOHCTPYHPOBAHUH odopmIIIOIIHX
YCTPOMCTB M mepepadaThIBAOILIETO
000pyIO0BaHUSI.

Kpome TOro, 3HaHWe BSI3KOCTHBIX
CBOMCTB IMOJIMMEPOB U HU3MEHEHHE HUX B
nporecce nepepadoTKy MO3BOJISET CYAUTh
0 MPOUCXOIAIMX (PUIUKO-XUMUUYECKUX U
MEXaHUYECKUX H3MEHEHUSX MOJMMEPOB
npu ero nepepadotke [1, 2].

Bsi3koCTh MOMMMEPOB M3MEHSIETCS B
oueHb  OoyplIMX  Tpenerax  Mpu
U3MEHEHUH TapaMeTpoB MepepadoTKu
(TeMmriepatypa, MJaBI€HHE H CKOPOCTh
CIIBUTA).
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OmuuM U3 crocoOOB M3MEHEHUS U
YIAY4YIIEHUS] CBOWCTB MOJUMEPOB U
MOJIUMEPHBIX  KOMIO3UIMK €  UEJbIO
MOJYUYEHHS] MAaTEPUATIOB C ONIPE/ICIICHHBIM
KOMIIJIEKCOM CBOMCTB SIBJISIETCSI BBEJCHUE
B UX COCTaB CIICHHAIBHBIX J00ABOK, T.C.
MoaudukaropoB. B 3aBucmMoOcTH OT
Ha3HA4YCHUSI CUHTE3UPYEMOro Marepuasa
UCITIOJIB3YIOT ITUPOKU N Habop
MOAU(MUIMPYIOMHNX J100aBOK Pa3IUYHOTO
(YHKITMOHATILHOTO Ha3HAYCHUSI.

JlanHast CTaThs MOCBSIIICHA
HCCIICIOBAHUIO Tpoliecca MOAUDHUKAIINH
MOJINCTUPOJIIA MapKH I[ICM
nonuBuHmIXI0pUioM (ITBX).

Hns ITOJTYy4YEHHUS MIOJIMMEPHOMN
KOMITO3UIIMM HaMH OBLT HCIIOJb30BaH
MOJIUCTUPOJI, HMEIOLIUNA  CIICIYIOIINE
MoKa3aTeNlu: MOJEKyJsipHas Macca —
4,5-10% mnotHocts — 1050 kr/m3, TITP — 8
r/10muH. B kadecTBe Momudukaropa, Kak
OBLIO CKa3aHO BBIIIEC, OBLT HCIIOJb30BaH
MOJIUBUHWIXJIOPUT C  MOJICKYJISIPHOM
maccoii 1,2-10°, mmotHOCTS — 1035 KT/M3.

b HCCIICOBAHBI BIIMSTHUS
Pa3IMYHBIX (baxkTopoB npolecca
MEXaHOXUMHUUYECKON Moaudukamuu u
KOJIMYECTBA IIBX Ha CBOMCTBA

MoAUGUITMPOBAHHOTO ToJaucTupoia. [lpu
MEXaHOXUMHUYECKOM MoauUKAITIH
MOJUMEP HAXOJUTCS B PACIIABICHHOM
BA3KO-TEKy4EM COCTOSIHUM. [Ipu
CABUTOBOW JedopManuu K HEMY MOKHO
MPUMEHATh  TEMIIEPATyPHO-BPEMEHHYIO
CyNEpIO3UIINIO, T.€. U3BMEHEHUE CKOPOCTH
nedopmanuu MOKHO 3aMEHUTH
W3MEHEHHEM Temneparypsl. llosTomy B
HAIlIMX MCCIIEIOBAHUSIX KAaK OCHOBHBIM
(hakTOpPOM PKCTPY3UHU OBLIO PaCCMOTPEHO
W3MEHEHHUE TEMIIEPATYpPbl W KPaTHOCTH
CMEIIEHUS.

Hns BBIOOpA s HexTUBHOTO
koimmuectBa [IBX, nccnenoBano BiusHuE
KOJIMYECTBA [IBX Ha CBOMCTBA
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NOJIMCTUPOJIBHOM  KOMIO3ULIMHU.  bbuio
ONpPENECTCHbl  CIEAYIOIIME TMOKAa3aTeln
HOJIMMEPHON KoMmno3uuu: o, — 30-35%;
€p — yBenuumics B 1,5 pasa; Gy — 20%;
yaapHas npo4HocTs 2,0 pasa.
YBennueHue IIPOYHOCTH
MOJIMCTUPOJIA 00BsICHSIETCS
B3auMojerncTeueM nosmctupona u [1BX,
T.€. o0pa3zoBaHueM conoyimmMepa. M3ydeHo
BiussHUE conepxanns [IBX Ha kommueke
PEOJIOTUYECKUX CBOWCTB MOJIUCTHPOJIA.
Peonorunueckue CBOMCTBA CHUCTEM
UCCIIEOBAHbl METOJOM  KalWJUISIPHOU
Brucko3uMmeTpun Ha npudope UUPT-1 co
CTaHJAPTHBIM KaNWUIIPOM JIUAMETPOM
2,095 MM u mmHOIO & MM IpH
temneparype 160-170°C B mmpokom
Jara3oHe HanpspKeHUM (7 ) U CKOpoCTe

cABUTA (;./). Temneparypa Obuta BeIOpaHa
UCXOJS W3 TIPAKTHYECKUX COOOpaKeHUH
nepepaboOTKU  CMece  MOJUMEpOB B
IIPOU3BOJICTBEHHBIX YCIIOBHSIX, THAIa30H
HATPSHKCHUS C/IBHTA COCTaBIIST
2+6-10°I1a. [Ipu 5>TUX YCIOBHSAX TE€UEHUE
MOJINCTAPOJIa M MOJAU(PUIIUPOBAHHBIX
CUCTEM OBLJIO CTAOUIIbHBIM.

B kawecTtBe KpuTepUsS  OIECHKH
PEOJOTUYECKUX CBOMCTB KOMIIO3UIIMN Ha

OCHOBE MOJAU(PUIIUPOBAHHOTO
MOJIMCTUPOJIA HCIIOJIb30BaIN
3(QPeKTUBHYIO  BSA3KOCTh, a  TaKXKe
nokasarenb TekydecTu paciuiaBa (I1TP),
SIBJISTFOLLIMICS TEXHOJIOTUYECKUM

II0KA3aTeNEM MMOJIMMEPHBIX KOMITIO3ULIUM.

YuursiBasg BXOJOBBIE TNONPABKH, a
TaK)K€ BEJIIMYMHY CTENEHW aHOMAJIMU
3(GpeKTUBHON  BA3KOCTH  PaCIlJIaBOB
MOJIMMEPHBIX CMECeH, ObLITN PACCMOTPEHBI
cmecu 1IC:IIBX B coOTHOIIEHNN PaBHOM
95:5, 97:3, 99:1.

Pesynbratsl 11(0) TEYECHUIO
KOMIIO3UIIMA Ha OCHOBE TMOJUCTUPOJIA
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o0pabaTbiBaJid MO HW3BECTHOM METOIUKE
I".B.Bunorpasnosa [3].

[Toy4yeHHBIE PE3yNbTATHI MOKA3ajH,
YTO XapaKTeP BA3KOTO TEUCHUS CMECEH BO
BCEX CIIy4asXx HCHbIOTOHOBCKHM, T.€. OHU
XapaKTEPU3yIOTCS CTETICHBIO aHOMAJIUU
Bs3kocTH H=/,(J13Y)/d(/137).

pe3ynbraThl 3G(GEKTUBHON BSI3KOCTH (1),)
npuBeACHBI B Tabmuile 1 ¥ moka3aHbl Ha
pucynke 1. Kak BUIHO U3 JaHHBIX
TaONMIBl  TOJy4YEHHas  3aBHUCUMOCTD
peACTaBIIsCT coboif obpaTHO
IPONOPIIMOHATIBHYIO 3aBUCUMOCTh
3¢ (PeKTUBHON BS3KOCTU OT KOJIMYECTBA

3naueHuss 3((PEeKTUBHON BI3KOCTH monudukaropa, T.€. OT KOJUYECTBA
CUCTEM OBUIM TOJCYUTAHBI TPU OJHOU NOJIMBUHWIXJIOPUAA B TMOJUMEPHOU
MOCTOSSHHOM  BEJIMYMHE  HaINpPsIKEHUs CMECH.
CIBUTa 1=10° TIla. [TonyueHHbIe
Tabnuna 1
3navyeHus 3P ekTuBHON Bsi3KOoCTH paciuiaBoB cuctem [1C:T1BX
CocTaB KOMITIO3HIUH, Pacxon .
% (macc.) SKCTpY/IaTa, lgy,c? lgz, ITa lgn,, ITa-c
T1C [IBX em’/e
99 1 8,06-10°° 4,19 5 0,883
97 3 7,45-10° 3,94 5 1,133
95 5 6,96-10° 3,50 5 1,173

Kak BuUAHO W3 pHCYHKa, C YBEJIHMYEHHEM B COCTaBE MOJUMEPHON KOMIIO3HUIINU
KOJIM4ecTBa NoJuBUHIWIXJIOpUAA OoT 1 10 5%(Macc) adpexTuBHAs BA3ZKOCTh MOJTYYEHHOU
MOJIMMEPHON KOMIO3UIINH YBEIMUNBACTCS M, €CTECTBEHHO, CKOPOCTh Ae(OpMaIiK CIBUTA
U pacxoj1 FKCTpylaTa COOTBETCTBEHHO YMEHbBILIAIOTCS.

g 7.’
4,5 1
4,0 2
3,5
3.0 4 5 Mgt lla

Puc.1. 3aBUCHMOCTB CKOPOCTH CABUTA OT HAIPSHKEHUS CIIBUTA ITOJUMEPHOM
xomno3unuu [1C:T1BX:
Kpussie 1, 2, 3 - conepxkanue [I1BX, coorBercTBenHo 1, 3, 5 % (Mmacc.).
Temmeparypa — 160-165°C.
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MODIFIiKASIYA EDILMi$ POLISTIROLUN REOLOJi XASSOLORININ
_ TODQIQI
1.Q.Abdullayeva, G.A.9liyeva, G.9liyeva

Polistirolun polivinilxlorid ilo modifikasiyast aparilmisdir. Eksperimental naticolor onu
gostarir ki, polistirolun torkibinds PVX-nin miqdarindan asili olaraq polimer arintisinin
axma gostaricisi dayisir.

Acar _sozlar: polistirol, mexano-kimyovi modifikasiya, reologiya, yerdoyismo
gorginliyi vo siirati, effektiv ozliiliik.

RESEARCH INTO RHEOLOGICAL FEATURES OF MODIFIED
POLYSTYRENE
1.Q.Abdullayeva, G.A.Aliyeva. G.H.Aliyeva

Mechanical-chemical modification of polystyrene has been carried out PVC.
Experimental results show that the introduction of modifiers polystyrene conduces to
changers in the index of polymer.

Keywords: polystyrene, mechanical-chemical modification, rheology, shear stress and
velocity, effective viscosity.
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QUYULARIN QAZILMASI PROSESLORININ INNOVASIYA OSASINDA
TOSKILININ SOMOROLILIYININ TOYINEDICI PRINSIPLORI
9.H.Salimov, M.M.Abdullayev
Azarbaycan Dovlat Neft vo Sonaye Universiteti
E-mail:asfa.7@mail.ru, E-mail: mehman.abdullayev@ibar.az
Acgar sozlor: innovasiya, infrastruktur, masrafiar,
investisiya, modernlasdirma, risklor

Qazima miossisolorindo  gazima
gedisinin - vo omok mohsuldarliginin
miintozom surotdo artmasinin asas sobabi
elmi-texniki  toroqqi  vo  istehsalin
somaraliliyinin yiiksoldilmasidir. Demali,
gqazima miiossisolorinin manfootlo
1slomosinin  osas  vasito-lorindon  biri
biitovlikds bu sahonin osas fondlarmin
genis tokrar istehsalini miioayyon edon
osaslhi tikintidon vo ona yoOnoaldilon
innovasiyanin hacmindon ibaratdir [7].

Qazima miiossisalorindo asasli tikinti
osas fondlarin  yaradilmasimnin  biitiin
morholalarini, yani obyektlorin
layihalosdirilmasindon baslayaraq onlarin
iso salinmasinadok olan morhalolori
0ziindo ohato edir. Osasli tikinti prosesinin
osas morholosi quyularin qazilmasinda
tikinti-qurasdirma islorinin yerino
yetirilmasi va tikilmakds olan obyektlorin
1s0 salinmasinin tomin edilmoasidir.

Azarbaycanin neft sanayesinds asash
tikintinin miintozom olaraq boyiik hacmda
aparilmasi, onun inkisafinin  biitiin
morhalalorindo neftqazgixarma
sonayesinin xarakterik x{isusiyyoti ilo
baglidir. Sovet hakimiyyati illarinds har il
milli golirin toqriban 20%-o qodori sarf
olundugu halda, hazirda innovasiya
layihalorinin reallagdirilmasina 40%-don
cox hissasi sorf olunur.

Hazirda qazima miiossisalorinda
asasli tikintinin keyfiyyatini vo somarasini
yiiksaltmoak, tikinti istehsalim1 vo layiho-
smeta islorini yaxsilagdirmaq, tikintido
tosorriifat mexanizmini tokmillosdirmak
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mogsadilo igtisadiyyatin digor sahalorindo
oldugu kimi, tikintido do iqtisadi islahatlar
aparilir. Golacokdo tikinti istehsalinin
sonayelosdirilmasi soviyyosini daha da
yiiksoltmok, tikintinin vo qurasdirma
islorinin kompleks mexaniklosdirilmosini
tomin edon miitoroqqi texnologiyani,
masin vo mexanizmlor sistemini genis
totbiq etmok  golocokdo Jqazima
miuassisalarinds gqazima gedisinin vo amak
mohsuldarligini artirmaga, ol omayinin
hacmini asag1 salmaga, tikinti-qurasdirma
islorinin doyarini azaltmaga, innovasiya
tsiklini qisaltmaga, obyektlorin normativ
miiddotdo tikilib istifadoys verilmosini
tomin etmoyo imkan veracokdir.

Yeni tikinti dedikds, yeni gazima
meydangalarinda ilk dofs tosdiq olunmus

layiha osasinda qazima qurgularmin,
infrastruktur ~ obyektlorinin,  qazima
idaralorinin V) onlarin struktur

bolmolorinin tikilmesi vo iso salinmasi
nozards tutulur.

Istehsalin genislondirilmasi— yeni
layiha asasinda tikinti obyektlarinin ikinci
vo sonraki novbalorinin, olavo istehsal

komplekslorinin  vo infrastrukturlarinin
tikilmosi, foaliyyot gostaron
neftqaz¢ixarma idarslorinin  orazisindo

yeni asas istehsal sahalorinin yaradilmasi
vo ya oavvalkilorin genislondirilmasidir.
Moveud Jqazima idaralarini
genislondirorkon yeni tikintiys nisbaton
istehsal  gilicli, adoton, daha tez
miiddatlords vo az investisiya qoyulusu ilo
artir [1, 3, 4].
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Istehsalin  yenidon qurulmasi—
vahid layihs asasinda texnoloji bélmalordo
va komaokei xidmatlords tam va ya qismon
yeni avadanliglarin  qurulmasi, yaxud
monovi kohnolmis vo fiziki asmmis
avadanhigin ovoz edilmosi, istehsalin
mexaniklosdirilmasi \&)
avtomatlagdirilmasi, geyri miitonasibliyin
aradan qaldirilmasi ilo onun basqa ciir,
moasalon, asas istehsalin movcud sexlorini
genislondirmodon vo yenilorini tikmoadon,
lakin lazim olan hallarda koémokei vo
xidmotedici toyinathh yeni obyektlorin
tikilmosi \&) movcud olanlarin
genislondirilmasi ilo qurulmasidir

Istehsalin  texnika ilo yenidon
silahlandirilmas1 — yeni texnikam vo
miitoraqqi texnologiyani totbiq etmoak,
qazima proseslorini mexaniklogdirmok vo
avtomatlagdir-maq yolu ilo ayri-ayr
qazima idarslorinin texniki soviyyosini
miiasir toloblor soviy-yosino yliksaltmok
lizro hoyata kecirilon kompleks toskilati-
texniki todbirlordon ibaratdir. Texnika ilo
yenidon silahlandirilma gazima
idaralorinin texniki inkisaf planina uygun
olaraq ayri-ayr1 obyektlor vo is novlori
tclin layiholor vo smetalar iizro hoyata
kecirilir. Movcud qazima idarslarinin
texnika ilo yenidon silahlandirilmasinda
mogsad yataglarda quyularin qazilmasin
hor wvasito ilo intensivlosdirmokdon,
qazimada struktur bolmalorinin istehsal
gliciinii artirmaqdan vo ondan istifadoni
yaxsilasdirmaqdan, is yerlorinin sayim
azaltmaqdan, quyularin qazilmasinda
material tutumunu vo maya dayarini asagi
salmaqdan, material vo  yanacaq-
energetika ehtiyatlarina qonast etmokdon,
istehsal-tosarriifat vo digor foaliyyot
novlarinin texniki-igtisadi gostaricilarini
yaxsilagsdirmaqdan ibaratdir [6, 7].

Neft hasil edon diinya 6lkalorinin, o
climlodon Azorbaycanin neft sonayesinin
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tocriilbosi  gostorir ki, mdvcud qazima
miiossisalorinin  texnika ilo  yenidon
silahlan-dirilmasi, yenidon qurulmasi vo
genislondirilmosi quyularin qazilmasinda
somarali-liyin yiiksoldilmosindo vo onun
intensivlosdirilmosinde ~ miihiim  rol
oynaywr. Belo ki, Azorbaycanda 1996-
2017-cii illordo neft hasilatinin biitiin slave
arttmiin oksor hissosi mdévcud gazima

miuossisolorinin - yenidon qurulmasi vo
texnika ilo yenidon silahlanma
soviyyasinin yiiksoldilmosi noticosindo
oldo edilmisdir.

Qazima miiossisalarinin
genislondirilmasi  va yeni obyektlorin

tikintisindon forqli olaraq yenidon qurma
vo texnika 1ilo yenidon silahlandirma
zamani movcud gazima qurgularindan vo
infrastrukturlarindan  istifade  olunur.
Innovasiya layiholorinin ¢ox hissesi yeni,
daha mohsuldar avadanligin alinmasina vo
qurasdirilmasina  sorf edilir, qazima
idarolorindo  hoyata kecirilon  tikinti-
quragdirma islorinin xiisusi ¢okisi 1iso
nisboton az olur.

Osas fondlarin  tokrar istehsali
formasindan asili olaraq innovasiya
layihalorinin torkibinds tikinti-qurasdirma
iglorinin  xiisusi ¢okisi doyisilir, yoni
gazima gedisinin artirilmasi zoruriliyindon
geoloji-kasfiyyat vo qazima islorinin
hoyata kecirilmosi 1ilo olagadar tikinti
qurasdirma islarina ¢akilon xarclarin pay1
coxalir. Tikinti-qurasdirma islori osas
fondlarin genis tokrar istehsalinin baslica
monbayidir. O, qazima idarala-rinin maddi
bazasinin moéhkomlondirilmosini  tomin
edir, omok kollektivinin madoni-moisot
soraitinin yaxsilagdirilmasinda aparici rol
oynayir. Bu baximdan, tikinti-quragdirma
islori investisiya qoyulusunun praktiki
olaraq hoyata kegirilmosidir [8].

Innovasiya layihalori - istehsal vo
geyri-istehsal saholorindo asas fondlarin
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sado vo genis tokrar istehsali tiglin nozordo
tutulan maliyyo vosaitlorini 6ziindo oks
etdirir. Miasir dovrde neftqazcixarma
sonayesinin inkisafina investisiya
qoyulusu miioyyon edilorkon,
Respublikamizin iqtisadiyyatinin neft vo
qaza, homginin neft mohsullarina olan
tolobati, yeni neft-qaz yataqlarinin askar
edilmosinin zoruriliyi nozars alinir.

Qazima miiossisalorindo innovasiya
layiholori torkibino asagidaki mosroflor
daxil edilir [6, 8]:

1. Tikinti-quragdirma islorinin hoyata
kecirilmasina ¢okilon xorclar;

2. Qazima islorini hoyata kecirmok
tclin lazim olan qazima avadanliglariin
alimmasina, gotirilmasina \
quragdirilmasina ¢okilon xarclor;

3. Geoloji-kosfiyyat islorinin yerino
yetirilmasina ¢okilon xarclor;

4. Inzibati-idaroetmo
saxlanilmasina ¢okilon xorclor;

5. Infrastruktur bolmalarinin
yaradilmasina \&) otraf  miihitin
miihafizosinin tomin edilmosine ¢okilon
xarclor.

Innovasiya layiholorinin torkibina
daxil olan xarclor arasindaki nisbatin faizlo
ifadesi onun qurulusunu toskil edir.
Investisiya qoyulusunun sahavi, texnoloji
Vo tokrar  istehsal  qurulusunu
forglondirirlar.

Investisiya  qoyulusunun  sahovi
qurulusu — Dbiitovliikdo iqtisadiyyatin,
yaxud ayrica gotiirilmiis sonaye sahasinin,
sirkatin, miiassisonin ayri-ayrt struktur
bolmalori arasinda investisiya
qoyulusunun bolgiisiinii  sociyyslondirir.
Sonayenin saho qurulusu onun torkibina
daxil olan sahalor va istehsallar arasindaki
komiyyat nisbatini  xarakterizo  edir.
Sonayenin saho qurulusu ictimai omok
bolgiisiiniin, saholorin
differensiallasdirilmasi \&)

aparatinin
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ixtisaslagdirilmasinin oks
etdirir.

Investisiya qoyulusunun texnoloji
qurulusu - qurgularin tikintisine, magin vo
avadanliglarin alinmasina, gotirilmasing
vo onlarin qurasdirilmasina  ¢okilon
masraflor arasindaki1 nisbati
saciyyalondirir. Osas fondlarin  aktiv
hissosinin  tokrar istehsalina ¢okilon
mosroflorin - xiisusi ¢okisini artirmagq]la,
investisiya qoyulusunun texnoloji
qurulusunun somaraliliyini xeyli artirmaq
olar. Neft sonayesindo investisiya
goyulusunun texnoloji qurulusu onun
torkibindo ~ kosfiyyat  vo  istismar
quyularmmin  gqazilmasit xorclorinin  vo
qurasdirilmasi tolab olunmayan va tikinti
obyektlorinin smetasina daxil edilmoyan
15, masin vo avadanliglarin movcudlugu
hesabina iqtisadiyyatin digor sahalorindo
olan qurulusdan forqlonir. Belo ki, neft

soviyyasini

sonayesindo  investisiya  qoyulusunun
texnoloji qurulusu, toqribon asagidaki
kimidir [2]:

1. Qazma islorinin hoyata
kecirilmasina ¢akilon xarclor - 45%;

2.1s, masin vo avadanlqlarin
alinmasina, gotirilmasina \&

qurasdirilmasina ¢okilon xarclor - 30%;

3. Tikinti-qurasdirma islarina ¢okilon
xarclar 180 25% toskil edir.

Miiasir dovrde  Xozor donizinin
Azorbaycan sektorundan neftin
cixarilmast vo neft vo qazin diinya
bazarlarina nogl edilmosi {iglin boru
komorlorinin  ¢okilmosi  lizro tikinti-
quragdirma islori miirokkob vo sort iqlim
soraitindo hoyata kecirilir ki, bu da
innovasiya layiholorinin xiisusi mosrafini
xeyli doracado artirir.

Innovasiya layiholorinin  texnoloji
qurulusu o halda miitoraqqi qurulus hesab
edilir ki, onun torkibindo is, masin vo
avadanliglarin alinmasina, gatirilmasina
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vo is yerlorindo qurasdirilmasina ¢okilon
xorclorin xtlisusi ¢okisi digor xorclora
nisboton ¢ox olur. Ciinki bu zaman eyni
hacmds investisiya qoyulusu ilo daha ¢ox
mohsul olde etmoys imkan yaranir.
Umumiyyatls, investisiya qoyulusunun
imumi hocmindo istehsalin texnika ilo

yenidon silahlandirilmasi  soviyyosinin
yiiksoldilmosino, mexaniklosdirilmosi va
avtomatlasdirilmasi doracasinin
artirllmasina, @ modévcud  masin Vo

avadanliglarin miasir dovrin toloblorino
cavab vermosi {¢ilin onlarin modern-
losdirilmasina, movcud istehsallarin
yenidon qurulmasina ¢okilon xorclorin
paymin artmasi investisiya qoyulusunun
texnoloji qurulusunun yaxsilagdirilmasi
yollarin-dandir.

Innovasiya layiholori obyektlorinin
toyinatindan vo xarakterindon asili olaraq
onun mixtolif novlorini forqlondirirlar.
Burada golocok obyektlorin  mogsadli
toyinatina goro istehsal obyektlorinin,
modoni-maisat  obyektlorinin,  inzibati
binalarin tikintisi, geoloji-kosfiyyat vo
axtaris islorinin hoyata kecirilmosi, otraf
miihitin miihafizasi osas yer tutur [2,5].

Innovasiya  layiholori  asagidaki
forqlondirici tosnifata malikdirlor:

1. Osas fondlarin tokrar istehsali
formalarina gora: yeni tikintiys, mdvcud
istehsallarin genislondirilmasine, yenidon
qurulmasina, avadanliglarin
modernlosdiril-masing, texnika ilo yenidon
silahlandirilmasina;

2. Osash tikinti igloerinin texnoloji

qurulusuna  goro:  tikinti-qurasdirma
isloring, avadanliq \&) istehsal
inventarlarinin alimmasina, layiho-axtaris
islorina.

omok vasitalorinin
modernlasdirilmasi— foaliyyoatdo olan

omok vasitolorinin tokmillogdirilmasi vo
onlarda omoli doyisiklik aparmaq, qovsaq
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) hissalori ovoz etmok )
mohkomlondirmoak, istehsal
ompliyyatlarint  mexaniklosdirmak  vo

avtomatlagdirmaq {iclin tortibatlar vo
cihazlar qurasdirmaqla onlarin istehsalini
miiasir texniki-igtisadi soviyyoyo cavab
veron voziyyoto gotirilmosidir. Omok
vasitalorinin modernlosdirilmasina ¢okilon
xorclor, adoton, qisa miiddotdo Odonilir.
Istehsalin  texniki soviyyasinin, onun
intensivlosdirilmosinin  yiiksoldilmosindo
omok vasitolorinin - modernlosdirilmasi
miihiim rol oynayir.

Maliyyslosmo  monbalorino  gors
innovasiya layihalori dérd qrupa ayrilir:

¢ morkozlosdirilmis investisiya
goyulusu (dovlot biidcosindon ayrilan
vasait hesabina yaradilir);

¢ qeyri-morkozlosdirilmis
investisiya goyulusu (osason,
neftqazg¢ixarma idarslorinin oldo etdiklori
monfaatlor hesabina yaradilir);

¢ Xarici investisiya qoyulusu (xarici
oOlkoalarin vasaitlori hesabina yaradilir);

¢ tikintidaxili ehtiyatlar hesabina
olds edilon vasait.

ARDNS ilo xarici 6lkalorin aparici
neft sirkotlori  arasinda  baglanmis
miigavilo-lordo  tikinti  obyektlorindon
istifado  gaydast miioyyon edilmisdir.
Miiqavilslords tikinti obyektlori iki qrupa:

ARDNS-o  moxsus  obyektloro  vo
podrat¢ilarin  obyekt-lorino  ayrilmisdir.
ARDNS-2 moxsus obyektlordo
podratginin,  neft-qaz ~ omoliyyatlan

aparmaq uglin lazzm olan quyulardan
tomonnasiz istifado etmok hiiququ vardir.
Podratgt ARDNS-in miistaqil vo ya dolay1
sahibliyina, yaxud nozaroti altinda olan
obyektlori, o ciimlodon, infrastrukturu,
gomilori, gazima qurgularini, nagletmo
vasitolorini, tochizat bazalarini, anbarlari,
liman qurgularini asash tomir,

rekonstruksiya etdikdo Vo ya
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modernlogdirdikdo, = ARDNS  homin
obyektlordon neft-qaz omoliyyatlarinin
yering yetirilmasi tiglin zoruri olan hallarda
istifado  edilmosindo podratgiya {istiin
hiiquq verilmosini tomin edir. Podratci
neft-qaz omoliyyatlar1 ilo olagadar olan
nozarat vo ya istismar etdiyl biitiin
obyektlors (podratginin obyektlori) texniki
xidmot vo  onlarin  tomiri  {iglin
cavabdehdir. Podrat¢inin obyektlorindon
tiglincii torofin istifado etmosi miigabilindo
Odonilon haqq, neft-qaz omoliyyatlar
hesabina daxil olur. ARDNS podrat¢inin
obyektlorindo olan artiq qurgulardan,
neft-qaz omoliyyatlarimin  aparilmasina
maneg¢ilik torotmomok sorti ilo istifado
etmok hiiququna malikdir. Ugiincii torafin
doa podratg ilo razilagdirilmis sortlorls artiq
qurgulardan istifado etmasina icaza verilir.
Sifir balans1 alds edilonadok podratginin
obyektlorindon  istifado  edilmosindo
tistiinliik ovvealco podrat¢iya, sonra tigiincti
torofo vo nohayot ARDNS-o verilir.
ARDNS  podratginin  obyektlorindon
qarsiligl surotds razilagdirilan vo neft-qaz
omoliyyatlar1 hesabina daxil edilon haqqi
odomoakla istifade edir. Sifir balans1 alda
edildikdon sonra podrat¢inin
obyektlorindon ovvalco podratgi, sonra
ARDNS, nohayat, iigiincii torof istifado
edir. Sifir balans1 olde edildikdon sonra
ARDNS  podrat¢inin  obyektlorindon
pulsuz istifado edir, amma podratci
Oziinlin hor hans1 obyektindon miivaqqgoti
olaraq istifads etmirsa va bu obyekti yalniz
ARDNS istismar edirsa, bela obyektin cari
planli tomiri qarsilighh razilagsma {izro

hayata kegirilir.

Molumdur ki, islonmodo olan
yataglardan qaliq karbohidrogen
ehtiyatlarinin maksimum hadda
cixartlmasmin holli yataqlarda miiasir
texnika vo texnologiyaya osaslanan

tokmillosdirma vo yenilogdirma islorinin
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goriilmosindon asilidir. Qeyd edok ki, neft
yataqlarinin ¢ox hissasinin islonmonin son
morholosindo  olmasina  baxmaya-raqg,
homin yalaglardan ¢ixarila bilon qaliq neft
ehtiyatlarinin hocmi yliz milyon tonlarla

qiymatlondirilir.

Neft sonayesinda kapital
goyuluslarinin texnoloji strukturu
iqtisadiyyatin  digor saholorindo olan

texnoloji strukturdan forglonir. Belo ki,
neft sonayesindo kapital qoyuluslarinin
texnoloji strukturunda qazima islori 45%,
avadanliglarin doyoari 30%, tikinti islori 159

25% toskil edir

Ko6hna yataglarda hasilatin
sabitlogdirilmasi  ilo  baglh  iqtisadi
mosalalorin  hall edilmosinds bir sira
obyektiv  c¢otinliklor mdvcuddur ki,
bunlardan da on baslicas1  vasait

goyulusunun c¢atismamazligi ilo baghdir.
Belo ki, Azorbaycanin iqtisadiy-yatinin
baglangic inkisaf morholalorindo
neftqazgixarma sahosino ayrilan kapital
qoyulusu biitiinliikds kapital qoyulusunun
2/3  hissosini  togkil  edir.Yanacaq
energetika kompleksinin osas moqsadi,
investisiya tolob edon  miiossisalora
innovasiya tominatinin calb edilmasidir
(Sak.1).

Sokil 1-1 tohlil etdikds aydinlasir ki,
bu istigamotdo birgo miiossisalorin
yaradilmas1t maqgsadouygun sayila bilor.
Lakin burada milli monafe vo dovlatgilik
prinsiplori osas gotiiriilmolidir. Basqa
s0zlo desok, masals yalniz Azarbaycana
xarici  kapitalin  colb  olunmasinin
tominatindan ibarot olmamalidir. Bunun
liclin respublikada neft biznesini inkisaf
etdirmok {i¢iin doqiq ganunvericilik bazasi
tomin olunmalidir. Mohz buna goro do
todqgigatin timumilosdirilmis
noticolorindon biri, Azorbaycanda bazar
iqtisadiyyatina xas olan investisiya vo
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innovasiya siyasatinin diizgiin
miioyyaonlosdirilmasindon ibaratdir.

Tayinatina gora
Daxilolma xarakterina gora
Daxil olma xarakterina gora

Funksiyalarina gora

Novlarina gora

Innovasiva tominati
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Faaliyyar gostarmo miiddatina
gora
Verilmasi (otiiriilmasi) vasitalarine
gora
Dovriilityiing gora

Sak.1. Qazima miiassisalarinda innovasiya taminati

Fikrimizco bu istigamotdo hoyata
kegirilmoli olan todbirlor sirasina osason
asagidakilar1 aid etmoak olar:

= jqtisadiyyatin somarali
strukturunun formalasdirilmasi mogsadilo
detallagdirilmis perspektiv iqtisadi inkisaf
konsepsiyasinin miioyyonlosdirilmasi;

" investisiyalarin colb olunmasimin
stimullagdirilmas1 va risklorin azaldilmasi
mogsadilo  qganunvericilik  bazasinin
tokmillogdirilmasi osasinda  Olkonin
beynalxalq alomdo niifuzunun daha da
ylksoldilmasi;

" investisiya miihitinin
yaxsilagdirilmasi osasinda demokratiyanin

genislondirilmasi vo bu miithiim prosesda
bas vera bilacak biirokratik angallara qarsi
omali tadbirlorin hoyata kegirilmasi;
Belalikls, aparilan tohlili
yekunlagdiraraq qeyd etmoliyik ki, tobistin
bizo boxs etdiyi ovozsiz neft sorvatindon
yetorinco istifado olunmalidir. Belo ki,
neftdon oldo olunan golirlorin  oksor
hissasini yeni texnologiyalara osaslanan,
rogaboto davamli istehsal saholorin
yaradilmasina, tokrar istehsala, yigim
fondlarma vo perspektiv inkisaf {iclin
miisbot  tosir i1mkanina malik olan
istigamatlora yonoaltmoklo Respublikanin
hortorofli inkisafi tomin edilmalidir.
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ONPEJAEJUTEJBHBIE HPUHIHAUIIBI DOPEKTUBHOCTHU OPI'AHU3AIINNA
INPOLHECCOB BYPEHUS CKBAKUH HA OCHOBE UTHHOBAIIUHA
A.I'.CaamumoB, M.M.A0ay/i1aeB

Cratbsi oCBsIlleHa MpodJieMaM OLCHKU 3()PEKTUBHOCTH OpraHU3allMU MPOIECCOB
OypeHusi CKBA)XMH Ha OCHOBE HMHHOBALIMM B HEPTErazoBOil OTpaciii B COBPEMEHHBIX
YCIIOBUAX, 4 TAKIKC YKa3aHO ITYTH BO3I[CIZCTBI/I$I Ha HUX IIpOoHecCa MHHOBAIIUU. OI[HI/IM n3
CTUMYJIUPYIOIMINX (PaKTOPOB B Pa3BUTHUH 3KOHOMHUKHU CTPaHbI SABIISIETCS WCIOIb30BaHUE
WHHOBallMd B HAay4YHO-HUCCIEAOBATENIbHBIX padOTax M OLEHKa €ro 3KOHOMHYECKOU
s¢pexTuBHOCTH. HHOBaLMA XapaKTepU3yeT UCIOIb30BaHUE UMEIOIINXCS PECYPCOB IS
HpHO6peT€HI/UI HOBBIX MAaTCpHUAJIBbHBIX, HCMATCPHAJIbHBIX H (1)I/IHaHCOBI>IX PECYPCOB. B
ooJtee ITUPOKOM CMBICJIC HHHOBAIIUH MOKHO TaKKC OXapaKTCPU30BATh KdK PKOHOMHYECCKUH
MEXAaHU3M I[Gf/iCTBPIH, 066CH6‘II/IB&IOH1PII>1 YKOHOMHYECKHUU pPOCT, a TaAKXKC MCXAHHU3M
dbopmupoBaHusT HEOOXOIUMBIX (DUHAHCOBBIX PECYPCOB JUIsl IeJeil AKOHOMHYECKOTO
pPa3BUTHS CTpaHbl. PazmuyHbie MOAXOABI MPEACTABISIIOT OOJBINON HHTEpec Mg Oosee
TOYHOTO OIIPCACICHNA CYIITHOCTHU HHHOBaHHﬁ.

DEFINITIVE PRINCIPLES OF ORGANIZATIONAL EFFECTIVENESS

PROCESSES

OF DRILLING WELLS BASED ON INNOVATION
A.G.Salimov, M.M.Abdullayev
The article is devoted to the problems of evaluation of the efficiency of the organization of
the drilling of wells on the basis of innovations in the oil and gas industry in modern
conditions, as well as the ways of influencing the innovation process on them. One of the
stimulating factors in the development of the country's economy is the use of innovations in
scientific research and evaluation of its economic efficiency. Innovation characterizes the
use of available resources for the acquisition of new material, non-material and financial
resources. In a broader sense, innovations can also be described as an economic mechanism
of action that provides economic growth, as well as a mechanism for generating the
necessary financial resources for the purposes of the country's economic development.
Different approaches are of great interest for a more accurate definition of the essence of
innovation.
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OITPEAEJIEHUME ITOKA3ATEJIA AJIMABATHBI JIA ZKUJAKOI'O
N300KTAHA
1.1 HASUEB
AzepbaiikaHCKUN TOCYTapCTBEHHBIN YHUBEPCUTET HE()TH U MPOMBIIINIEHHOCTH
e-mail: j_naziyev@yahoo.com

HCI’ZO]le’y}l YpaeHeHue COCmoOAHRUA, NONYYEHHOe CaAMUM daA8mMoOpoM U3 IKCNEePUMEHmAlbHblX aaHHle,
8blHUCIAAemMCA nonpaeskd, no360AI0WYI0 Haimu nokasamenb aouabamol OJisl U300KMAHA. P€3lebmaI71bl BLIYUCICHULL
nokasvleaem, 4mo nokasameilob aouabamol CUNLHO 3A6UCUM OM memnepamypbsl U oaenenus.

KiaodyeBbie

cJIOBa: TOKa3aTeiab  aauadaThl,

YTIE€BOAOPO/Ibl, U300KTaH, YPABHEHHE COCTOSHUS,
aanabaTHbIN Tpolecc, n300apbl, H30TEPMBI.

B cOBpeMEHHBIX TEXHOJIOTMYECKUX
rporeccax JUaIa3oH VU3MEHEHUS
[1apaMeTPOB BEIIECTB OYEHb IIUPOKUIL: 110
temneparype 100 — 2500 K, no naBnenuro
oT miyookoro Bakyyma no 150 MIla.
CaoiicTBa pabouuMx BEHIECTB B 3THUX

MHTEpBAJIAX [apaMeTpoB CHJIBHO
MEHAIOTCS. Bo3HHMKaeT HeoOXO0AMMOCTb
U3Y4YEHUsl TEIUIOPU3NYECKUX CBOMCTB

BEIIECTB B JOTHUX /JWalla3oHax W B
pasTUYIHBIX (a30BBIX COCTOSHUSX.
IToka3arens ammabaTsl HEOOXOIUM

JUisi  pacdyeta  paboThl  aamabaTHOTO

mpoiiecca,  CKOpOCTH U pacxoja

KUIAKOCTEH W  TapoB, BBIYHUCICHUSA

CKOPOCTHU 3ByKa B KUTKOCTSIX.

[TokazaTenp amuabaThl ISl MACATBHBIX
Cp

ra3oB IIOCTOSTHEH k = C_ I JaHHOI'O

v

raza. [[ng peanbHBIX Ta30B U KUIAKOCTEU
ATOT MOKa3aTelb PA3IMUEH HE TOJIBKO IS
Oo6patumcs k ypaBHeHuto [Tyaccona

pVY = const
3nech p — naBnenue; V — oowvem; V' = f(p,V) - nokazarens aauabdaThl.

N3 Beipaxkenus (1)

p
S — BHTpONIUS KUIKOCTH.

),

pasHbIX  aamabar, HO  Jaxe I
KOHKpeTHOI ajguabatel. T.0. onpeaenexHue
nmokasarenis aauadaTbhl WMEET BaKHOE
3HAUYEHHE KaK JJIsl pa3pabOTKu TEOpHil,
TaK ¥ JJi1 MPUMEHEHUS B MPAKTHUKE.
Briciine yrieBogopoabsl OTHOCSATCS
K BaXHEUIIMM KOMIIOHEHTaM JIF0OOM
Heptu. B ganHolt pabote ucciemyercs
nokaszarenb aauadaTel M300KTaHa (1) B
xugko  ¢daze. Hamnunme  HageKHBIX
SKCIIEPUMEHTANIbHBIX P — p - T JaHHBIX B
HIUPOKOI obOnactu apaMeTpoB
COCTOSIHUSI U YpPaBHEHHUS COCTOSIHUA,
Nepeaarolero OTBITHBIE 3HAUYCHUS
IJIOTHOCTH €  NOTPELIHOCTHIO,  HE
ITPEBBILIAIOLIEH MOTPELIHOCTD
HKCHEPUMEHTA, TO3BOJIAET BBIUUCIUTH

Y
MOTPABKY K MOKa3aTelo aauadaTsl § = -

1)

(2)

N3BecTHBI TEPMOJMHAMUYECKHE BhIpaXkeHus [1]:

&), =2
sv)g  C, \6T

).(
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G, &), G), =1 - “)
W3 ypaBuenuii (2) - (4)
c c
i), 802 .
Ninn
) 8
it -2) 0

TJI€ p — IUIOTHOCTD KUJIKOCTH; § — MOMPaBOYHBIN KOAPPUIIUEHT. ITOT KO HUIIUEHT

MOKET MeHSIThCs OT () J0 0. 0=1 JJI 1 ACAJIbHOI'O ra3a.

PacueT monpaBouHOT0 K03()dHUITMEHTA BHITOTHEH I M300KTaHa B )KUIKOH (haze mpu

temmeparypax oT komHaTHOM 10 540 K u maBnenusix ot atmocdepnoro no 60 Mlla.
[TonnpaBouHBII KOAPPUIIUEHT BBIYUCIIAETCS UCIIOJIb3YSl YPABHEHUE COCTOSHUSA, [TOJIYYEHHOE
aBTOpOM [2]:

p* = A(T) + B(T)p®>® + C(T)p, (7)

A,B,C — riocTosiHHBIe, 3aBUCAIINE OT TEMIIEPATYPHI.

[Tponud depeniuponasn (7)
0 = ald . (8)

"~ 0,5B(T)p%5+C(T)p
3Hast Cp ¥ Cy MOJKHO BBIYMCIHTH ITOKA3aTellb aanadaThl.

Tabmura 1.
BrruncneHHple 3HaYEHUS MTOMIPABOYHOTO KO3 duiirieHTa 0 B 3aBUCUMOCTH OT
JIaBJICHHS P ¥ TeMIIepaTyphI 1.

T,K\ p,Mpa 0,1 5 10 20 30 40 50 60
300 2277 | 141 | 80 45 47 49 o1 53
320 2452 | 129 | 72 40 42 44 46 48
340 1931 | 110 | 62 35 37 39 41 43
360 - 88 | 52 31 33 34 36 38
380 - 68 | 42 26 28 30 32 34
400 - 53 | 35 23 25 27 28 30
420 - 41 | 29 20 22 23 25 27
440 - 33 | 23 17 19 21 22 24
460 - 25 19 15 17 18 20 21
480 - 19 16 13 15 16 18 19
500 - 15 12 11 13 14 16 17
520 - 11 10 9 11 13 14 15
540 - 8 8 8 10 11 13 14
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MAYE iIZOOKTANIN ADiABATA GOSTORICISININ TOYINI
C.Y.Naziyev

Eksperimental molumatlardan istifado edorok miiallif torofindon oldo olunan hal
tonliyindon 1izooktan liclin adiabatf gostoricisinin toyin imkani veran bir diizalis omsali
hesablanilir. Hesablamalarin noticolori adiabatik gdstoricinin temperatur vo tozyiqo ¢ox
bagli oldugunu gostorir.
Acar sozlar: adiabata gostaricisi, karbohidrogenlor, izooktan, hal tonliyi, adiabatik proses,
izobara, izoterma.

DETERMINATION OF THE ADIABATIC COEFFICIENT OF THE LIQUID
ISOOCTANE
J.Y.Naziyev
Using the equation of state obtained from the experimental data by the author himself
, a correlation coefficient is calculated that allows to find the adiabatic coefficient for liquid
isooctane. The results of the calculations show that the adiabatic coefficient strongly
depends on temperature and pressure.
Keywords: adiabatic coefficient, hydrocarbons, isooctane, equation of state, adiabatic
process, isobars, isotherms.
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UDK461

SU CATISMAMAZLIGI SORAITINDO DONIZ SUYUNUN
ISTIFADO YOLLARI
S.K. Ibrahimov, I.N. Sirinov, S.N.Hiiseynova
“4zarbaycan Hidrotexnika va Meliorasiya” Elm Istehsalat Birliyi

Xiilasa. Mogala, daniz suyunun kimyavi reagentlor vasitasilo emal olunaraq irrigasiya keyfiyyatinin
yiiksaldilmasi masalalarina hasr edilmisdir. Todgigatlar naticasinda miiayyan olunmusdur ki, kimyavi emaldan
kegirilmis doniz suyu kand taSarriifat: bitkilorinin suvarilmast iigiin tam yararlid va hazirda su ¢catismamazligi sabo-

bindan bos qalan Xazorsahili torpaglarin manimsanilmasi tigtin istifadasi maqsadouygundur.

Acgar sozlar: doniz suyu, minerallasma,

duzlar, reagent, suvarma, mohsuldarliq.

Respublika orazisindo suvarmaya
yararli 3,2 milyon hektar torpaq sahasi var-
dir. Bu orazidon 1,42 milyon hektari
suvarilir [1]. Hazirda kond tosarriifat: bit-
Kilorinin mohsuldarliginin yiiksaldilmosi,
suvarma okingiliyinin inkisaf etdirilmasi
Vo kond tosarriifati dovriyyasine yeni okin
saholorinin daxil edilmasi su catisma-
mazlig1 ilo {izlosir. Bu da olave su
monbalarinin axtariginin zorurililiyini 6n
plana ¢akir.

Elmi axtariglar vo aparilan todgigat
tocriibo iglorinin tohlili gostorir ki, suvar-
ma suyunun catismamazhigin qgeyri-
ananavi sulardan, asasan do respublikada
boyiik ehtiyatlar1 olan doniz vo kollektor-
drenaj sularindan istifado etmoklo aradan
qaldirmagq olar.

Doniz sularinin  suvarma i¢iin
giymatlondirilmasi  gostorir ki, Xozor
donizinin suyu yer kiirasinds olan biitiin
donizlara nisbaton daha olverisli kimyavi
torkibas vo duzlulug daracasina malikdir.
Uzun middotdir ki, doniz suyunun
miixtolif duzlulug saviyyssinds istifads
olunmas: imkanlar1 bitkilarin daniz suyu
ilo suvarilmasi tocriibalorinds 6yronilmis-
dir.

Misyyanlosdirilmisdir ki, doniz
suyunun duzlulug saviyyasini 3; 5; 7 vo 10
gr/l-o gadar endirmok {i¢iin onu sirin su ila
qarisdirmagq talob olunur. Suvarmaya ya-
rarli su almaq ti¢iin doniz suyunu adi su ila
1: 5 nisbatinds garigdirmaq lazim goalir
(cadval 1).

Cadval 1
Miixtalif nisbatlords garisdirtlmis doniz suyunun torkibindaki
hipotetik duzlarin miqdari, qr/l
Tacriiba Ca Duzlarin 0 climladan
variantlari | Na,COs | (HCOs), | CaSOs | MgSOQ, | MgCl, NaCl comi | Zararli Camdan
duzlar faizla

Daniz suyu
| 0,025 | 0257 | 088 |2826 | 0516 | 9,243 [13,756 [12,611 | 91,68
Qarisiq (daniz suyu : suvarma suyu)

1:1 - 0,157 0,450 1,657 0,196 4,433 6,793 6,186 91,06
1:3 - 0,104 0,432 0,998 0,163 2,712 4,411 3,875 87,85
1:5 - 0,068 0,278 0,611 0,114 1,649 2,720 2,374 87,28
1:10 - 0,037 0,112 0,319 0,045 0,834 1,347 1,198 88,94
1:20 - 0,022 0,057 0,159 0,023 0,417 0,683 0,604 88,43
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Torafimizdon miisyyan olunmusdur
Ki, doniz suyunu sirin su ilo daha g¢ox
nisbatlords garisdirdigda onun miitlaq vo
nisbi goalovililiyi artir vo torkibindoki gida
elementlori vo iizvi kiitlo koskin azalir.
Miixtalif ionlarin nisbi miqdart imumi
duzluluga gora miqdar1 va zarorli duzlarin
comdon faizlo miqdar iso doyismoz qalir.
Biitiin bu amillordo mohsuldarliga moanfi
tosir gostarir [ 2 ].

Bu gostoricilori nazars alaraq doniz
suyunu adi su ilo qarigdirdigda ¢ox diqQtli
olmag vo daha miitoroqqi tsullardan
istifado olunmalidir. Toqdim olunan tod-
qigat isinda doniz suyunun suvarma suyu
Kimi istifadoasinin samaraliliyinin artiril-
masi va onun irrigasiya keyfiyyatinin
yaxsilagdirilmasi istiqgamotindo aparilan
islorinin  naticalarina hasr olunmusdur.
Todgigatlar naticasindo miisyyanlosdiril-
migdir Ki, doniz suyundan bitkilori
suvarmagq ugiin istifade etmoyin miimkiin
Vo real olmasi onun torkibindoki NaCl va
MgCIl, duzlarinin miqdarca nizamlanma-
sindan asilidir ki, buna da miixtalif yollarla
nail olmaq olar. Bu yollardan biri do doniz

zororli duzlardan azad etmoklos irrigasiya
keyfiyyatinin yaxsilasdirilmast moagsadilo

aparilan  todgiqatlarda reagent  kimi
Ca(OH), -don istifado olunmusdur.
Aparilmis  hesablamalar  noticasinds
miioyyan olunmusdur Ki, doniz suyunun
torkibindo olan 0,025 qr/l natrium
karbonatin ¢okdiiriilmosi tictin 0,017 qr,
2,950 qr/l manezium sulfatin

¢okdiiriilmasi {igiin 1,819 qr va 0,559 qr/l
magnezium xloridin ¢okdiiriilmosi iigiin
IS0 0,435 qr kalsium hidroksid lazimdir.
Gostarilon migdar magnezium kationunu
doniz suyundan Kkonarlagdirmaq {igiin
2,271 qr kalsium hidroksid lazimdir.
Kimyavi reaksiyalarin naticasinds 2,254
gr/l magnezium hidroksid amoala galir ki,
bu da ag rongli ¢okiintiidiir. Reaksiya nati-
casinda doniz suyunun tarkibinds amala
goalon 3,758 qr/l gipsin 2,1-2,3 gr/l-i miioy-
yan miiddatdon sonra ¢okiintii halina kegir
Vo sudan ayrilir.

Deyilonlori  yekunlasdiraraq belo
gonaata galmok olar ki, kalsium hidroksid
ilo doniz suyuna tosir etdikdo onun
torkibindan kond tosarriifat1 bitkilari ti¢iin

suyunu  kimyoavi reagentlorlo  zororli zorarli olan magnezium ionu demok olar
duzlardan  tomizlomok  vo  onun ki, tamamilo tomizlonir, bu da onun
minerallasma daracasini asagi irrigasiya keyfiyyotinin yaxsilagsmasina
salmaqdir.Daniz ~ suyunu torkibindoki miisbat tosir gostarir (cadval 2).
Codval 2
Kalsium hidroksid ilo emal olunmus doniz suyunun torkibindoki
hipotetik duzlarin miqdari, %
Tacriiba Ca Duz- O ciimladan
varianti | Na,COs; | (HCOs3); | CaSO | Mg CaCl, | MgCl | NaCl | larin Zarari Comdan
4 SO, 2 comi duzlar %-la
Daniz
suyu 0,021 | 0,235 | 1,299 | 2,626 0,296 | 7,743 | 12,219 | 10,686 | 87,48
Ca(OH);
ila islonil- | 0,005 | 0,040 | 3,758 0,180 | 0,047 | 7,281 | 11,311 | 7,513 | 66,43
mis daniz
suyu

Mineralligi 12,219 qr/l olan doniz
suyunun tarkibindoki duzlarin 10,686 qr/l
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zorarli, 1,534 qr/l isa zorarsiz duzlardir.
Zorarli duzlarin comindon faizlo miqdari
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87,48 % toskil edir. Kalsium hidroksidlo
daniz suyuna tasir naticasinds onun ham
mineralligi, hom do torkibindoki zarorli
duzlarin miqdan azalmigdir. Codvaldon
goriindiiyii kimi doniz suyuna 2,27 qr/l
kalsium hidroksid slave etdikds onun mi-
neralligimmin comi 0,908 qr/l azalmasina
baxmayarag, torkibindoki zorarli duzlarin

dibindo 2,5 x 2,5 sm ol¢iilii desiklor
acilmis xiisusi vegetativ qablarda aparil-
migdir. Hor qaba “AzHvoM” EiB-nin
Abseron tocriiba stansiyasindan gotirilmis
sorlug doracasi quru galiga gors 0,456 %
olan 9 kq torpaq tokiilmiisdiir. Qablardak1
torpaglarm skeletinin sixlig1 1,2-1,3 gr/sm3
hoddins gatana qoador sixilmisdir. Tacriiba

migdarmi 3,800 qr/l-o godor asagi yiingiil granulometrik (fiziki gilin migdari
sallnmasi miimkiin olmusdur. Emal 17-20 %) torkibo malik olan qumsal
olunmus suda zororli duzlarin comdan torpaqlarda aparilmisdir.

faizlo miqdann 66,43 %-0  Qodor Tocriibo zamani 9,8 1/qab suvarma

endirilmigdir. Bu da onun doniz suyu ils
miiqayisodo  suvarma  suyu  kimi
keyfiyyatinin 25 %-o Qodor yaxsilas-
dirilmas1 demokdir.

Tomiz va kimyavi reagentlorlo emal
olunmus doaniz suyu ilo suvarmanin kand
tosorriifatt  bitkilorinin - mohsuldarligina
tosirinin dyranilmasi ti¢iin dord variantda
tocriibo qoyulmusdur:

1. Adi su ilo suvarma - nozarat; 2.
Damya - nazarat; 3. Daniz suyu ils suvar-
ma; 4. Ca(OH); ilo islonilmis doniz suyu
ilo suvarma.

Tacriiba i tokrarla yers basdirilmis
diametri 20 sm, hiindiirlityti 25 sm olan

normasi ilo vegetasiya dovriindo torpaga
tomiz doniz suyu ilo suvarma variantinda
119,75 gr/gab Ca(OH); ilo emal olunmus
doaniz suyu ilo suvarma variantinda -110,85
gr/gab slavs duzlar verilmisdir.

Aparilmis  hesablamalara  goro
vegetasiya dovriinlin sonunda torpaqda
0,70-1,39 %-o godor duzlarin toplanmasi
giiman edilirdi. Lakin ¢ illik tocriibanin
sonunda miixtalif variantlardan gotiiriil-
miis torpaq niimunalarinin kimyavi analizi
naticasinda torpaqlarin sorluluq
doracasinin -~ 0,71-0,56 %  arasinda
doyisdiyi miiayyanlogdirilmigdir (cadval
3).

Codval 3
Tomiz vo kimyovi iisulla emal olunmus doniz suyu ilo suvarmadan sonra torpaqlarin
tam su ¢okimi analizinin naticalori, %

Ca Duzlarin O climladan
Tacriiba varianti (HCOs3), | CaSOs4 |MgSO4 | NazSO4 NaCl cami  |Zararsiz | Camdan
duzlar %-la
Tacriibadan avval 0,023 0,286 0,035 0,071 0,008 0,423 0,309 73,05
Noazarat 0,023 0,321 0,055 0,028 0,010 0,437 0,344 78,72
Daniz suyu 0,023 0,294 0,105 0,114 0,176 0,712 0,317 44,52
Ca(OH); ilaislanil- 0,023 0,328 0,075 0,069 0,069 0,564 0,351 62,23
mis daniz suyu

Codval molumatlarindan goriindiiyii
Kimi nazarst variantinda 3 il sirin su ilo
suvarmadan sonra torpaqgda elo bir ciddi
doyisiklik olmamigdir. Tacriibanin sonun-
da torpaqda galiq duzlarin migdar1 0,014
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% artaraq 0,437 % olmus, bu zaman zo-
rorsiz duzlarin miqdar1 0,035 % artmis vo
onlarin duzlarin comindon faizlo miqdari
78,72 % haddina godor qalxmisdir. Daniz
suyu ilo suvarma variantinda torpagin
duzlulugu 0,289 9% artaraq 0,712 %
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hoddino godor yiiksolmisdir. Zararsiz
duzlarin miqdar1 0,008 % qalxaraq 0,317
%-o0 Qodor artmigdir ki, bu da duzlarin
comindoan 44,52 %-ni toskil edir. Kalsium
hidroksid ilo emal olunmus daniz suyu ila
suvarma variantlarinda iso ¢ illik
vegetasiya dovriiniin sonunda torpagin
duzlulug doaracasi tacriibadon ovvalki
miqdar ilo miigayisads 0,141 % artaraq
0,564 % hoaddino godar yiiksalmisdir. Bu
variantlarda qaliq duzlar1 0,351 % vo ya
comdoan 62,23 %-ni zorarsiz duzlar toskil
etmisdir (codval 3).

Aparilmis  tocriibonin  li¢  illik
molumatlariin tohlili naticasinda
miayyan olunmusdur ki, adi su il
suvarma aparilan variantda arpanin
mohsuldarligi orta hesabla 20,58 qr/gab
olmugdur. Doniz suyu ilo suvarma aparilan
variantda mohsuldarliq birinci il 10,57
qr/qab, ikinci il 9,54 qr/qab, tigiincii il iso
11,37 qr/qab olmusdur. Bu variantda
arpanin mohsuldarligi orta hesabla 10,57
qr/qab olmusdur. Arpanin mahsuldarhigi

adi su ilo suvarma varianti ilo miigayisodo
demoak olar ki 2 dafs azalmis, mahsul itkisi
haor hektardan 48,64 % olmusdur.

Kalsium hidroksid ile islonilmis
doniz suyu ilo suvarma variantlarinda iso
mohsuldarliq orta qiymotlo 15,21 qr/gab
haddinds olmusdur. Bu variantlarda moh-
suldarliq adi su ilo suvarma varianti ilo
miiqayisads 26,09 % asagi olmusdur.

Natisa. Kimyavi reagentlorlo emal
olunmus doaniz suyu kond tesarriifat: bit-
Kilorinin suvarilmasi ii¢lin tam yararlidir
Vo hazirda su ¢atismamazIligi tiziindon bos
galan Xazarsahili torpaglari monimsanil-
mosi tgilin istifadesi mogsadouygundur.
Ogar bu regionda domys soaraitinds ¢ox az
mahsul almagq olursa (3-5 s/ha), daniz suyu
ilo suvarma naticasinds bundan 2 dofs ¢ox
(8-10 s/ha), kimyavi reagentlorlo emal
olunmus daniz suyu vasitasi ilo suvarma
aparildigda iso toxminan 2,5-3,0 dofo ¢ox
(20-30 s/ha) va daha artig moahsul almaq
miimkiind{ir.
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WAYS OF USE OF SEA WATER iN THE CONDITIONS OF
THE SHORTAGE OF IRRIGATING WATER
I.N. Shirinov, S.K ibrahimov., S.N. Huseynova
Avrticle is devoted to increase in irrigational quality of sea water by its processing with
chemical reagents. As a result of the conducted researches it is revealed that sea water
conditioned with chemical reagents is suitable for watering of agricultural grounds and
expediently now her use at development of the empty lands of Caspian lowland.
Key words: sea water, mineralization, salt, reagent irrigation, crop yield.
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O ®UJIbTPAIIMU ITPOMBIBOYHBIX U TAMIIOHAKHBIX KUJIKOCTEM B
IMPOLECCE BYPEHUSA U OKOJIOI'US.
M.A.Jlagami-3aze
Azepbaitxanckuit 'ocygaperBennsiit Y uusepcutetr Hedtu u [Ipomsinuiennoctu
e-mail: dadashzademirza@mail.ru

Annomayus:

B oannoti cmamve paccmampusaromcs  80npocsl

durompayuu  NPoMbIBOUHBIX U

MAMROHANCHBIX JHCUOKOCmell 8 npoyecce OypeHus. AHanuz noxaszviéaem, 4mo 68 OAHHOM ClyHae npu yeeauyeHuu
0asenus 8 CMeoie CKEANCUHBL NPOUCXOOUM YX00 NPOMBIGOYHOU dcudkocmu 6 naacmol. C MOUKU 3penust IKOA02UU
B03HUKAEM USMEHEHUe CBOUCME NAACMOBbIX 800, YMO 8 KOHEYHOM UMoze GIusiem HA Xumuyeckue u gusuieckue
ceolicmea apme3uaHcKux Koiooyes. M3menenue c8olicme niacmosguix 600, 8 YACMHOYMU, GUAEN HA CEOLICEA PeK,
UCMOK KOMOPYIX bepem Hayano 6 IMux niacmax. Yuumoléas @ulilecKazantoe, Heoobxo0umo y4umuleams npoyeccsl
durbmpayuu, a KOHKpemuee, 6IusHUe paouyca 0eticmsus NPOMbIBOUHBIX U MAMHOHAICHBIX AHCUOKOCTHEU 8 npoyecce

OypeHus.

Knioueswle cnoesa: 6yp€HZ/l€, NpOMbIBOUHbLE U

MAMIOHAJICHbIE JHCUOKOCIU, CKUH 30HA, pPAouyc
oelcmeus, niaacmosvle HCUOKOCU.

Ananms IIOKa3bIBACT, 4YTO YBCIIMYCHHUC

INIyOMH  CKBAXHWH U CIOXHOCTH
IEOJIOTUYECKUX  YCIOBUM,  IIMPOKOE
pacrpocTpaHeHue TUAPOMOHUTOPHBIX

JI0JIOT U 3a00MHBIX ABUTATENICH MPUBEIH K
TOMY, YTO MPOMBIBKA U TaMIIOHUPOBAHHE
B THMJIPOMEXaHUYECKOU CHUCTEME ILIACT-
CKBa)XMHA CTaJX OYEHb JOPOTOCTOSIIUMHU
M DJHEPrOEMKUMMH  mporeccamu. B
pEAbHBIX  YCIIOBUSIX THUJPOJWHAMUKA
CHUCTEMBI IUIACT-CKBAXXHUHA, IMOJ KOTOPOU
IIOHUMAETC COBOKYIHOCTb 3JIEMEHTOB
CKBaYKHUHBI u BCKPBITBIX €10
MHOTOYHUCIICHHBIX I1acTOB. (CBSI3aHHBIX
MEXTY coboit B €IMHbIN
TEXHOJIOTUYECKU  KOMIUIEKC,  HMEET
CIOXHYIO  CcTpykTypy. Ilpm  3TOM
BO3HHMKAET HEOOXOAMMOCTh  HAJIMUHUSA
CJIIOKHOM  MaTeMaTH4YEeCKOW  MOJIEIH,
OMMUCHIBAKONICH 3Ty cucteMy. OTMETUM,
YTO dbopmMupoBaHue MOJIEIIH,
MpeJCTaBIsIoNe coO00l COBOKYIMHOCTD
rnapameTpoB 1580071 COOTHOIIIEHUH,
pa3BHBAaeTC B JBYX HaIlpaBJICHUSIX:
ONMCaHue OCHOBHBIX
TUJIPOAMHAMUYECKUX CBOMCTB OTACIBHBIX
AJIEMEHTOBH CTPYKTYpbl IIpoliecca B
uesioM.IIposenennsiit JIATEPATYPHBIN
aHamm3 [1-10] mokasan, 4To B HacTOsAIIEE
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BpeMsI HamMeJaeTCsl TEHICHITUS pPa3BUTHS
CHUCTEMHOTO TOAXOAa K THAPOMEXaHUKE
OypeHHsI C y4eTOM  OCOOEHHOCTEH
skosoruu. lIpexnae Bcero, HEOOXOAMMO
CO3/1aBaTh CTPYKTYPHBIC MOJIEITU CUCTEMBI
CKBa)KHWHA-TUIACT B TIEJIOM KaK
yOPOIIEHHBIE, TaK U Oo0Jee CIOXKHBIE,
TpeOyrolre MpuMEHEeHne Pa3HO00Pa3HbIX
METOJ/IOB MaTEeMaTUYECKOTO arapara.
[IpakTka TMOKa3bIBACT, YTO TMIPH
OypeHUN THIPOJIWHAMHYECKHUE MPOIIECCHI
BO3HHUKAIOT B CHCTEME CKBa)KWHA-TIJIACT,
KOTOpasi B TMIPOCTEUIIIEM BUJIE COCTOUT HX
JIBYX YacTeW: MUPKYISIITUOHHAS CHCTEMa
CKBQ)XHMHBI, B KOTOPOH KHIKOCTb, Ta3 WA
UX CMECh JBWXKYTCSI B CKBOKHWHE U
OypOBOI yCTaHOBKE; OJIUH WJIH HECKOJIBKO
IJIACTOB, MTOPO/I, BCKPHITHIX CKBAXKUHAMH.
B obmem ciyJae,
TUAPOAMHAMHUYECKAs TporpamMma padoT

CHUCTEMBI CKBa)KUHA-TIJIACT Oyner
MOJICJIMPOBAaHA HA OCHOBE CJEAYIOLINX
[apaMeTpoB: pacxoos, JaBJICHUU
(3a0oitHOE UM YCThEBOE), TUIOTHOCTEH,
HaIpsHKEHUM, KOHIIEHTpaLUH,
TeMIeparyp, F€OMETPUYECKUX
IoKa3aresien 3JIEMEHTOB CHUCTEMBI

(rmyOuHa, DUaMETp U PaACIOJIOXKEHHUE B
IPOCTPAHCTBE K00 AJIEMEHTa
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UPKYISITUIOHHOM CUCTEeMBI(TITyOnHa
pacmlooXKeHUs,, paauyC M MOIIHOCTb
IJIACTOB)),[TIPOYHOCTH XapaKTEPHBIX
napaMeTpoB  IJIacTa,  XapaKTEPHUCTHUK
3a00MHBIXYCIIOBUM, TPAHYIOMETPUIECKUX
COCTaBOB BBIOYPHUBAEMOTO U BHIHOCHMOTO
U3 CKB)XUHBI IIJIaMa.

B 3aBHCHMOCTH  OT  IIEJH
THIPOIUHAMUYECKHUX OIepalii JaHHOe
pacmpesieiecHie MOXET OBITh HCKOMBIM
WIA 33JIaHHBIM B BHJIC TEXHHUCYCCKUX.
TexHOIOTUYECKUX, HSKOHOMHYECKHX U
DKOJIOTHYECKUX OrpaHudeHU. OTMETHM,
9TO npu MIPOEKTUPOBAHUU U
OCYIIIECTBICHUH THIPOTMHAMHYECKOM
MPOrPaMMBbI HJTH OTICIIBHBIX €€ MyHKTOB,
MpaKTHUKa TpeOyer OTIpECTIUTh
pacmpeieIeHUs WU OTACIbHBIX 3HAYCHU
pPacxoJI0B WM TaBJICHUM.

B npoiiecce OypeHust
MIPOMBIBOYHBIE, TaMIIOHAYKHBIC U
cnenuaibHbie  pactBopel  (OydepHas
KHUJIKOCTh), (QIIOUABI W CKEJIeT IIlacTa
MPEICTABIISIOT coboit CIIOXKHYTO
TEXHOJOTMYECKYI0 CUCTEMY, COCTOSIIYIO
u3 Oojee CIOXKHBIX CHCTEM, KOTOpas
COCTOUT M3 0oJjiee MPOCTBIX BEIIECTB C

ONPEAECTICHHBIMU MPUCYITUMU UM
CBOMCTBaAMH.

B 3aBHCUMOCTH OoT BHUA
TEXHOJOTMYECKUX onepanuit npu
dhopMynrpoBaHUU ee Kak
TUJIPOAMHAMUYECKOMN 3a7a4u,

BO3HHKAIONIEW B TMpolecce OypeHws,
MPUXOJUTCS ONPEACNISITh TOMOTE€HHbIE U
rE€TEPOreHHBIE, onHO(a3HbBIC U
MHOT0(a3HbIE, OJTHO WIN
MHOTOKOMITOHEHTHBIE CUCTEMBI.

B nannoit pabote paccmaTpuBaeTcs
MHKPOCKOIIMYECKAsi CHCTEMA, pa3Mephl
COCTaBHBIX YacTell KOTOPOM HAMHOIO
MIPEBOCXOAAT MOJIEKYJISIPHBIE pa3MEpHI.
N3 3TuX cucTeM BBIJENISAIOT, B OCHOBHOM,
NIBE: TOMOTEHHYK0 M TIE€TEeroreHHyw. I3
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Kypca MEXaHUKH JKUIAKOCTH U Tas3a
U3BECTHO,YTO TOMOTEHHBIE (OTHOPOJAHBIC)
CUCTEMBI  OOJIAalOT  OJIMHAKOBBIMH
CBOMCTBAaMU B JIIOOOW MPOU3BOJILHO
BBEIOpPAHHOHW YacTH, HalpuMep, BOAY U, BO
MHOTHX  CIIy4asiX,  TJUHUCTBIE U
[IEMEHTHBIC pacTBOpHI MO>KHO
paccMaTpuBaTh Kak OJTHOPOJIHYIO, TO €CTh
TOMOTCHHYI0  CHCTEMYy, OOJaJaloIIyIo
aHOMaJIbHBIMU ~ cBoMcTBaMU. OTMETUM,
YTO TOMOTCHHBIMH MOXKHO IIPUHHUMATH
TIOPO/IbI B COJISTHBIX M TVIMHUCTBIX TIacTax.

FGTGPOI‘GHHBIMI/I (HCOI[HOpOI[HBIMI/I,
MHOFO(i)aSHLIMI/I) MOXXHO CUHTAaTb
CHUCTCMBI, COCTOAINIMUEC KNN3 HCCKOJBbBKUX

Pa3IMYHBIX BEUIECTB U B 3TUX CUCTEMAX, B
IIPAKTHKE, busnueckue CBOKCTBA
MEHSIOTCS CKadyKaMU IIpU MEpPEXoae OT
OJTHOW TOYKH K JPYTOM.

OtmeTuM, 4To B pouecce OypeHus,
HaInpumep B ra30XuJIKOCTHON
IPOMBIBOYHOW  JKHJKOCTH, IUIOTHOCTH
MEHSETCA IEePEeXoJe 4Yepe3 TPaHHUIly
ny3pIps  WIM BO3AYyIIHON mpoOku. B
[JIMHUCTBIX ~ pacTBOpax, oO0Jalaromux
AHOMAJIBHBIMH  CBOWMCTBaMH,  TaKKe
paccMaTpUBAlOT pPa3pblB IUIOTHOCTH, B
YaCTHOCTH, TIPU MEPEXOJIE YEPE3 TPAHULLY
paszgena MeXAay TBEPAOW  YacTHIEH
YTSOKEIUTENS W KUIKOCTBIO PACTBOPA.
IIpu OypeHun ¢ NPOMBIBKOM TaKou
pacTBOp NpH TEYEHHH B KOJIBLIEBOM
KaHaJe, MOXKET COAEP/KATH €1IE U YACTULIBI
uIama.

Mmuoroobpasue cpen,
OPUMEHSAEMBIX TpHU OYpEeHUHM CKBaXKHH,
TpeOyeT u3yueHus ux cBorctB. CBoMCTBA
TaKMX AaHOMAJIbHBIX CUCTEM, B YACTHOCTH,
[JIMHUCTOTO pacTBOpa TpeOyeT M3ydeHUs
UX CBOMCTB M BIUSHUS MX Ha
JKOJIOTUYECKHE MPOLIECCHI.

N3BecTHO, 4TO B mpouecce OypeHun
OpyU U3MEHEHHHM NapaMeTpOB BO3HHUKAET
yXOJl TJIMHUCTOTIO PacTBOpa B IUIACTHI, B
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KOTOpPBIX HAxXOJIUTCA IJJacTOBas BOJA,
MUTAKOIAs  apTEe3UaHCKUE  KOJOJUBI.
3arpsi3HEHUE OKpYy)Karolmed Ccpelpl, B
YaCTHOM CJIydae BJIMAET Ha 3KOJOTHUIO.

YuuTeiBas Bce yCIOBHS, OyleM CUUTATh,
YTO KOJIbLIEBAs 30HA, OKpY’Karolas
CKB@XHHY M €€ BHEIIHAS TpaHulla MpU
yXo0Jie TIIMHUCTOrO0 PacTBOpPa B COCENIHUE
wiacTel  MMEIT  GopMy  LUIUHIPA,
COOCHOTO CKBaxuHe. B naHHOM ciyyae
npolecc QUIbTpallud TAKOTO PacTBOpa ¢

AHOMAQJBbHBIMH  CBOMCTBAMH  MOJKHO
OTIPEICITUTH TI0 hopMyJIe.
k(dP .
-5 @
p\ dr

K — mpoHuIiaeMocTh 1Jacra;
L — CTPYKTYpHast BA3KOCTb;

Iy - HAYaJIBHBIN TPAJNCHT CIIBUTA;

I'ne

v - cpenHsd
(UIBTPYIOLIETOCS PacTBOPA;

CKOPOCTh

(;—I: - TPAJUEHT CKOPOCTH.

N3 xypca moa3eMHON TUAPABIMKH
3HaeM, 4YTO Ui IUIOCKO-PaJHaIbHOTO
MOTOKA, €CJIM YacTHLbl TJIUHUCTOTO
pacTBopa MABIXKYTCS B IUIaCT, TO TOJ
IUIOIIAJBI0  CJEeAyeT  MOoJpa3yMeBaTh
OOKOBYIO MOBEPXHOCTh HUIMHpA
pamuyca (r) um Bbeicothl (h), paBHO#
mortraoctu S =2arh.

YMHOXkas JIEBYIO M NPaByI YacTH
JAHHOTO YpaBHEHU Ha TaHHYIO MJIOIIA/Ib,

UMeeM
2arhk (dP .
=—| ——I
A ( dr 0) @
Pemnm nanHoe ypaBHEHUE OTHOCUTEIBHO
dP Q.
—=———Ii
dr  2arhk ° ®).
OTKpbIBacM UHTErpal, UMEEM
p_p-ALR 1
2zh( k. R

S C

1
k

HeobOxoaumo YYECTh rpolecc
yIIyOJIeHUsI TaKuX CUCTEM B JaHHBIC
TIACTHl U OTPENICTTUTh METOIBI OOPHOBI C
TaKUMH SIBJICHUSIMU.

Bo Bpemst OypeHusi, nmpu HU3MEHEHUH
TEXHOJIOTUYECKUX YCJIOBUM, BO3HUKACT
yXOJI pacTtBopa B BOJASHBIC IUJIACTHI.
Hayunsbrii HMHTEpPEC MPEACTaBISECT
ONPENICIICHUE paguyca JIEUCTBUS JAHHOIO
npolecca W ONPENEJIEHUE  METOJIOB
O0pBOBI C JTAHHBIM MPOIIECCOM, YTO JIaeT
BO3MO>KHOCTh pEeryJIMpOBaHUS U
YMEHBIICHUSI  IUIOMIAAN  3arps3HEHUS.
O0603HauUUM paanyC JaHHOW 30HBI 4Yepe3
(Rs), Torna naBieHHe HA TPaHUIIC JAHHON
30HBI OyneT (Ps).

Torma, yuuThIBas 30HY BOKpPYT
CKBaA’>XHUHBI KaK BTOpYIO 30Hy, nMeemM
dp= 29" i oy @)
27kh r °

NHterpupyeMm JaHHOE€ YpaBHEHUE B

3aJaHHBIX IIPCACIax, NMCCM
R R R R R

¢ I L fdr 1pdr| .| ¢

dP =22 = [ =4 = | = |+i| [dr+ |dr
P{ Zﬂhkjr kjr °I I (),

s RC RS RC RS

rIe P. - JaBJCHUE B Oypsmieics
CKBaXXKMHE;

P. - JaBJICHHE HAa KOHTYpE
paccMaTpHUBaeMOro IUIacTa;

K, - TpOHWIIAEMOCTH 30HBI, B

KOTOPYIO BOIIEII TJIMHUCTBIA PacTBOD;

R, - paanyc CKBaXKUHBI;

R, - paguyc paccMaTpuBaeMoro
IlacTa, B 30HE 3arOJHEHHS OypOBBIM
PacTBOPOM;

R, - panuyc
paccMaTpuBaeMoro IJiacTa.

KOHTYypa

In% +i[(R,=R,)+ (R =R,)] (6).
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R
BreneM B mpaBoii YMCTH CKOOKH 3HAaUYCHHE In R_S . Torma Haxoaum
C

@M [k, R R, R R, | .
P-P —In=+In—*+In—=-In—=|+i,(R, —R
k R R R R o( k c)(7)-

: :2ﬂkh kS C S C C
[IpoBenem rpynnupoBKy
Q[ Rk R, . R.| .
P-P ="=|In==|=-1|+(In=*+In=2) |+i,(R, —R
© Y 2i4khl Rk ( R R) (R-R) @)

c S S C

OTtkyna umeem

LQ R, ( Kk R, | .
PP =" 1In==|2_1|+In=|+i (R —R
© kK ozknhl Rk R (R —R.) (9).

C S C

R.( k
CoraacHo IpoleccaM dKCIITyaTalyy, 3Hadenne S = In R—S Ph —1| naseBaercs ckun-
C S

30HOH. AHIVIMICKOE CIIOBO «CKMH»OYKBaJbHO MEPEBOAMTCS KaK «HAPYKHBIMA CIION».
[IpuMeHUTENBHO K JAHHOMY BOINPOCY, TEPMHH «CKHUH 3(PQEKT» MO CMBICIY CIEAyeT
MEPEBECTU KaK BIMSHUE MPU3a00MHON 30HBI, TO €CTh BIHUSIHHE MPOHUIIAEMOCTH ILJIacTa B
OJyKaleil OKPECHOCTH K CKBaKUHE Ha BEJIMYHUHY YXO0/a KUJKOCTH.

Takum oOpa3om, B KOHEYHOM BHUJE UMEEM

(.~P)-iyR, ~R)= L2 s +In % (10)
27kh R.
Onpenennm 3HaYEHUE CKUH-30HbI
2Kﬂ?h[(l:’c _Pk)_IO(Rk —RC)]—lnE—'::S (11).

AHaJIN3 TIOKAa3bIBAET, UTO 3HAYCHUE NPOHUIIAEMOCTh BOKPYI CKBaXHUHBI B
CKHMH-30HBI 3aBUCUT OT MHOTHUX (DaKTOPOB. JNAHHBIX YyCHOBUAX yxyaweHa. Ilocne
K Takum pakTOpoM OTHOCSTCS JaBJICHUE B IIPOBEICHHUS JOTIOJTHUTEIBHBIX
CKBa)KMHE, pauyc OypsIIeiics CKBaKUHBI, creluaibHbIX  paboT. CBs3aHHBIX C
IIPOHULIAEMOCTD paccMaTpuBaeMoro BO3JICVICTBUEM Ha JAHHYIO 30HY, HOBBIE
miacra, MOIIHOCTb M CTPYKTypHas 3HAYEHUs] TOKazaTenst «CKUH 3PdeKrTar
BSI3KOCTh INIMHUCTOTO pactBopa. OmHaxo, OKa3bplBaJUCh MEHbIIE MpexHux. U3
B npoluecce OypeHus MHOTUE MapaMeTphbl ypaBHeHus: (11) MOXXHO ompenenuTh H
U3MEHATH HEBO3MOXKHO. Haubomnee pacxol yTeKarollel B pacCMaTpUBACMBbIN
yA0OHBIM SABJISIETCS VU3MEHEHHE IJ1ACT KUIKOCTH.
duznueckux CBOICTB pacTBopa. _ 27kh (P.-P,)-i,(R -R,)
N3BecTHO, YTO paauyc BIIMSIHUSA 3aBUCHUT Q= P In&+ g (12).

oT ckuH-3Qdekra. O6padarbiBas rpaguku
MPOCICKUBAHUSA  MHOTUX  Oypsimmxcs
CKBa)XHH, OOHAPY>KEHO, YTO OYEHb YaCTO,
BenuunHa mokasarensi «CkuH sddexTay
MOJIOKUTEIbHA U WUMEeT  OOJBINoe
3HaUYe€HHE. OJTO YKa3blBa€T HA TO, YTO

C
HNanHashopMyJiagaeT BO3MOKHOCTh
ONpENCTUTh  O0OBEMHOE  KOJUYECCTBO
TJIMHUCTOTO  PAacTBOpa, YXOJIAIIETO B
3aJIaHHBIN TUTACT B MpoIiecce OypeHwus.
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ON THE FILTRATION OF WASHING AND PLUGGING LIQUID IN THE
PROCESS OF DRILLING AND ECOLOGY.
M.A.Dadaz-zade

Annotation: This article deals with filtration of flushing and plugging fluids during
drilling. The analysis shows that in this case, as the pressure in the wellbore increases, the
drilling fluid leaves the reservoir. From the ecological point of view, there is a change in the
properties of formation water, which ultimately affects the chemical and physical properties
of artesian wells. The change in the properties of reservoir waters, in particular, affects the
properties of the rivers, the source of which originates in these reservoirs. Taking into
account the aforesaid, it is necessary to take into account the filtration processes, and more
specifically, the influence of the range of washing and plugging fluids in the drilling process.

Keywords: drilling, washing and plugging liquids, skin zone, range of action,
reservoir fluid

TAMPONAJ VO YUYUCU MAYELORIN QAZMA ZAMANI SUZULMOSI VO
EKOLOGIYASI
M.9.Dadas-zados
Azarbaycan Dovlat Neft vo Sonaye Universiteti

Madan soraitindo qazma zamani1 quyudaki mohsul 6zli-plastik xassalora malikdir.
Miiayyan saraitde bu yuyucu maye yuxari qatda olan laylara daxil olur ki, bunun naticasinda
ds yuxari su laylarinin ekoloji néqteyi-nazardon ¢irklonmasi bas verir. Bu iso su laylarina
qazilmis artezian quyularinin texnoloji gostaricilorinin pozulmasina gatirib ¢ixarir.

Verilmis moqgalode laya daxil olan o6zlii-plastik mayenin sixilma metodikasi
verilmigdir ki, bunun osasinda da su laylarina daxil olan anomal mayenin hocmi hasilati
hesablanmisdir. Tadqiqatlar gostorir ki, bu mayenin miqdarina asason quyuya yaxin yerda
“skin-zona” yaranir. Bu zonanin olmas1 miixtalif parametrlordon asilidir. Bu parametrlori
doyisaorak cirklonma zonasinin hocmini azaltmaq olur.
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NAFTEN TURSULARI 9SASINDA EKOLOJi TOMiZ MUROKKOB
EFIRLORIN ALINMASI vs TODQIiQI
Mustafayev S.9., 1.I. Abdullayev
E-mail:ilhamabdullayev@rambler.ru

Azarbaycan Dévlat Neft va Sonaye Universiteti
Annotasiya: Naften tursulart va spirtlor asasinda miirakkab efirlor alinmisdir. Alinmus reaksiya mahsullarinin
cxmimin va tursunun ¢evrilma daraCasinin temperaturdan asililigr genis tadqiq olunmug va qeyd olunan proses tigtin
optimal gorait miiayyon edilmisdir. Alinmis mohsullar infraqirmizi va niivae magnit rezonansi spektroskopiyasi

metodlart ilo analiz edilmisdir.

Acar sozlar: Fiser efirlogsmosi, naften tursulari,

efir, spirt.

Naften tursularimin  kimyovi emali
mohsullarindan olan miirokkab efirlor
todgiqatcilarin maragini daha c¢ox colb
etmisdir. Bu giino godor odabiyyatlarda
naften tursularinin  efirlarinin
hazirlanmasi, arasdirilmasi va istifadasi ila
bagli az sayda asorlar nagr olunmusdur. Bu
asarlardan bazilori taninmis
monografiyalarda qgeyd olunmus lakin
asas hissasi halo geyd olunmamisdir [ 1-4].

Yuxarida deyilonlori nozoro alaraq,
hazirki todqigatin mogsadi naften tursulari
osasinda miirokkab efirlori almaq vo onlari
tadqiq etmokdir[5-7].

Naften tursular pis, koskin iyli, yagl,
rongli mayelordir. Tursunun tiind rongliliyi
onun (qismon (Qotranla garismasindan
asilidir. Vakuum altinda distillo olunmus
naften tursulari iso agiq rongli olurlar.
Umumiyyatls naften tursularini adi tozyiq
altinda distillo etmak olmaz, ¢linki yiiksok

temperaturda bu tursular
karbohidrogenlora va karbon gazina
parcalanirlar.

CyH>,.1COOH — C,H,, + CO,

Ona goro do gaynama temperaturunu
azaltmaq Ttclin tursular vakuum altinda
distillo edilir. Naften tursularmin ¢oxu
sudan yiingiildiir. Onlarin xiisusi c¢oKisi
0.96-dan tutmus 0.999-a qodor doyisir.
Naften tursular1 tosnifatlasdirilaraq dord
fraksiyaya boliinmiisdiir: Distillo edilmis

71

naften tursusu, Asidol Asidol
Milonaft, Milonaft.

Naften tursular1 asasinda miirokkob
efirlorin  hazirlanmasinin osas tsullar
asagidakilardir: naften tursularinin birbasa
spirtlor  ilo  efirlosdirilmasi  (Fiser
efirlosmosi), naften tursularinin doymamis
karbohidrogenlarlo efirlogdirilmasi, metal
naftenatlarin halogen torkibli alkillorlo vo
digarlori ilo  garsihigli olagesi, naften
tursularmin karbohidrogenlarin halogenli
toromolori  ilo  garsilighh  slagasindan.

Neftdon ayrilan naften tursusunun
torkibindo qQotranlar oldugundan onu
owwolco  vakuum altinda  qovurug.
Aldigimiz  distillat soffaf rongds olur,
Bundan sonra todgigati davam etdiro
bilorik. Distillatin molekul kiitlasi malum
olmadigindan oavvalco onun molekul
kiitlosi miioyyanlosdirilmalidir.Bunun
ticlin tursu adadini bilmok vacibdir. Tursu
ododi miioyyon miqdar gotiirdiiyiimiiz
naften tursusunu neytrallasdirmaq iigiin
sorf edilon 0.1 N KOH mahlulunun ml-ils
miqdaridir.Daqiq naticalor olds etmok
ticiin KOH moahlulunun titrli gatilig1 doqiq
oyronilmalidir, ¢iinki KOH mohlulu 6zii
havada olan CO;, qaz1 ilo reaksiyaya
girorok  K,CO;  amolo  gatirir,odur
ki,fiksanal 0.1 N HCL moahlulu istifada
etmoklo KOH —n titrli gatiligi miioyyan
edilir. Daha sonra gotiirdilyiimiiz naften
tursusunu 0.1 N KOH ils titrlomoak olar.

A-1,
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Reaksiyanin ekvivalent noqtasini indigator
kimi gotlirditytimiiz fenol-ftalein ilo toyin
edirik. Ekvivalent noqtodo fenol-ftalein
qirmizi  rongo boyanir. Tursu ododi
asagidaki diistur vasitosi ilo tapilir:
56-B
T=—4 (1)
Burada: B - 0.1 N KOH mohlulunun

ml-ilo miqdari, A - naften tursusunun milli

qramla kiitlasidir. Tursu adadindon istifado
etmoklo naften tursusunun molekul
kiitlosi:
5,6-1000
= (2)
Naften tursularinin fiziki kimyovi
gostaricilori  cadval 1-do gostorilmisdir.

M =

Cadval 1.

Naften tursularinin fiziki kimyavi gostaricilori

Naften tursularinin tursu adoadi, mq KOH/q 248,9
Naften tursularinin molekul kiitlosi 215,2
Sixligi 20°C-do, kq/m® 978,1
Stiasindirma amsali, n® 1,870
Uzvi tursulara goro sabunlasmayan 2,19
maddolorin miqdari, % (kiit.)

Naften tursularinin miqdari,% (kiit.) 95,3
Kinematik 6zliiliiyii, mm?/s: vso 29,34
Kinematik ozliiliiyii, mm?/s: vioo 5,5

Naften tursusunun molekul kiitlasi toyin edildiyino goro miirokkab efirlori almagq ii¢lin
eksperimentlor apara bilorik. EImo malum olan asas metodlardan biri Fiser Efirlosmasi
metodudur. Burada naften tursular1 H,SO, katalizatoru istiraki ilo spirtlorlo reaksiyaya
ugradilir. Ikinci reagent kimi dietilenqlikol ,metanol,etanol, gotiiriiriik:

R-COOH + CH30H — R-COOCH;s; + H,0
R-COOH + CH3CH,OH — R-COOCH,CH3+ H,0
R-COOH + HO-CH,-CH,-OH — R-COOCH,-H,COOC-R

Ikinci metod naften tursusu ilo karbohidrogenlorin dihalogenli téramalorinin qarsiliglh

tosir reaksiyasidir.Burada ikinci reagent kimi dixloretandan istifads edirik:
R-COOH + CH,CL-CH,CL — R-COOCH,-H,COOC-R

Eksperimentimizi asasan
dietinlenglikol ilo naften turssunun
qarsiligl tosiri osasinda alian

etilenglikol-diefiri osasinda  davam
etdiririk.  Analiz  naticolorine  goro
sintez Ugiin on optimal variant: naften
tursusu va etilen-glikolun mol nisbati 2-
1.5 katalizator (H,SO4 ) 1% miqdarinda,
reaksiyanin temperaturu 110-120 °C
,reaksiya miiddoti iso 3-4 saat sortlorino
uygun galir.

Asagida etilenqglikol diefirini oldo
etmok T{clin istifado edilon reaktivlorin
miqdart vo material balanst verlmisdir:
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108 qr naften tursusu, 23.25 qr etilen-
glikol,1.08 gr H,SQOy, reaksiya miihitindon
suyu ¢ixartmaq ugiin  70%  kiitlo
miqdarinda toluol istifado
edilmisdir.Reaksiya qurtardigdan sonra
qarisiq  otaq  temperaturuna  qoder
soyudulur vo katalizator ayirict filtr ilo
ayrilir.Daha sonra qarisigdaki  toluol
qovularaq konarlasdirilir.Diefiri  mono-
efirlordon  ayirmaq  iglin  vakuum
qovulmast hoyata kecirilir.  Vakuum
prosesi 135-170  °C  temperatur
araliginda,6.65 x 10* Mpa tozyiq altinda
aparilir. Nohayot 103.4 qr etilenglikol
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diefiri miioyyon iyo vo sar1 rongo malik cadval 2 —do etilenglikol diefirinin fiziki-

maye soklindo oldo edilir. Asagidaki kimyavi gostaricilori verilmisdir:
Cadval 2.
Etilenglikol diefirinin fiziki-kimyovi gostaricilori

Qaynama temperaturu °C, 190-290

p=2.66 x 10*mpa

Sixligr 20°C-do, kq/m® 0.98171

Siiasindirma omsal1, N 1.4676

Donma temperaturu °C -45

Uguculugu,% 0.38

Cixim1,% 90.3

Efirlori spektral metodlarla (IQS,NMR va,s) analiz etmak miimkiindiir. Etilenqlikol
diefirinin Infraqirmuzi spektroskopiya cihazinda analiz noticolori asagidaki sokil 1 —do

gostorlimisdir:

=3
O T —

90

80

v
yyyyy

Gtiiriilma, %
70

60
4

|

dalga uzunlugu. sm-! -~ -
Sak. 1. Etilenglikol diefirinin analiz spektri
Karbonil grupunun yiiksok sixligli spektr1 1735.36 sm™ efir qruplar1 iso 1166.63-
1248.36 sm™ intervalinda yerlosir.Bu qruplarin mévcudlulugu atagdirilan maddonin

“Diefir” sinifino aid oldugunu gostorir.

ALINMIS NOTICOLOR
1. Naften tursusu vo etilen-glikol asasli diefirlarin hazirlanmasi {i¢iin an optimal proses
hoyata kecirilmisdir. Spektral vo fiziki kimyavi sabitlorlo miisyyanlogdirilon Kimyavi
metodlar genislondirilmis vo naften tursulari asasinda miirokkab efirlorin alinmasi siibut
edilmisdir.
2. Naften tursusu vo etilen-glikolun efirlogsmasi ti¢iin an uygun sortlor: temperatur
110-120 °C,tursu-spirt nisbati 2:1.5 mol, katalizator (H2SO4 ) 1% ,reaksiya miiddoti 3-4 saat

miioyyan edildi.
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3. Gostarilon optimal efirlosmo soraitindo vo H,SO, katalizatorunun istifadssi asasinda

naften tursularindan 90.3% ¢iximla efirlor alinmis va yiiksok segicilik aldo edilmisdir.
ODOBIYYAT

1. Hamérkun H.C., Eroposa I'.M., XamaeB B.X. HadTeHOBBIC KUCIOTHI U IPOAYKTHI HX
XUMUYECKO# nmepepaboTku, Mocksa, Xumus, 1982. — 184 c.

2. Tompabepr /[.0. HadTeHOBBICE KHCITOTBHI, MX TOJYyYCHHE W TpUMEHEHHE. -baky:
Aznedrensaar, 1932, -65c.

3. Hacraimm M. Xumwusi, TeXHOJOTUS W aHaIU3 HA(TEHOBBIX KUCIOT. -JI: [lumeBas
MPOMBIIIJIEHHOCTb, -189c.

4, Pribak b.M. Hadrenossie kuciotsl. -M-JI: I'ocronrexusnar, 1948, -92c.

5.http://www.azkurs.org/murekkeb-efirler-terkibinde-spirtlerin-ve-oksigenli-
tursularin.html

6. http://www.chemguide.co.uk/organicprops/acids/esterification.htmi

7. http://aquagroup.ru/normdocs/3706

NCCIEJOBAHUE U U3YYEHUE DKOJIOTUYECKHU YUCTBIX
CJIOKHBIX 9®UPOB HA OCHOBE HA®TEHOBBIX KHCJIOT
Mycradaen C.A., Adaysinaes U.H.

[TonyueHsl cioxkHble d(PUpbI HA OCHOBE HA(TEHOBBIX KHUCIOT U CHUPTOB. bblia
U3y4eHa 3aBUCUMOCTbh CKOPOCTH PEAKIIUU MPOAYKTOB M CTEIIEHU MPEBPAIICHHS KUCIOTHI C
TEMIIEpaTypoil M OIpeAeNIeHbl ONTHUMAaJIbHbIE YCIOBUSA [JIsl YKa3aHHOIO IIpollecca.
3aKyTmIeHHbIE TTPOYKThHI AaHAIM3UPOBAIIM METOIaMU UH(PPaKpACHON U SJEPHON MAarHUTHO-
PE30HAHCHOM CIIEKTPOCKOIUHU.

Kniwuesvle cnosa: rtepudukanu Oumiepa, HaQTEHOBBIE KUCIOTHI, (Up, CIHUPT.

THE OBTAINING OF COMPLEX ESTERS AND INVESTIGATION BASED
ON NAPHTHENIC ACIDS
Mustafayev S.A., Abdullaev I.1.

Complex esters based on naphthenic acids and alcohols were obtained. The
dependence of the rate of the reaction products and the degree of conversion of the acid to
the temperature was widely studied and the optimal conditions for the mentioned process
were determined. The purchased products were analyzed by infrared and nuclear magnetic
resonance spectroscopy methods.

Key words: Fisher esterification, naphthen acids, ester, alcohol.
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YK 678.660.541.64

HNCCIEJOBAHMUS HIMHHBIX OTXO/10B B IPOU3BO/ICTBE
ACOPAITITOBETOHA
M.C.Axmenos.,JJ.H.UmanoB
"JR Invest" MMC

KiaouyeBbie

CJ10Ba

Pe3una,monumMep.mMoaudukanus,0uTym, neHeTpars,
TEMIEpaTypa pa3MerdyeHus,CABUr0yCTONYUBOCTD,
TPEIMHOCTONKOCTb, BOJOYCTONYUBOCTb.

B [ocJiegHee
IPOU3BOJICTBE
ac(aTbTOOETOHHBIX
TUPOKO MPUMEHSTh OUTYMBI ,
MOAUGDUIIMPOBAHHBIE  KaydyKaMH  HIIA
ApyTUMH TToJiuMepamu. | 1-5]

Haubonwliee pacnpocTpaHeHHe B

BpeMsi  TpHU
OUTYMHUHO3HBIX
CMECEeM  Hadalau

IIPOU3BOJCTBE CTPOUTEIBHBIX
MaTepUAJIOB MTOJTYYNIIN PCO,
MpEeABapUTENIbHO  IepepaboTaHHBIE B

pe3uHoByto kporiky (PK).[6-8]

Pe3uHoBas kpolka, MoJy4yeHHas B
pe3yibTaTe NepepaboTKU H3HOUICHHBIX
aBTOIOKPBILIEK, UMEET MHOTOYHCICHHbIE
U TIepCIEeKTUBHbBIE 00JIaCTH AajbHEHIIero
MPAKTUYECKOr0 MPUMEHEHUs, UTO, IIPH

N3BecTHO, UTO Ha MPOTSKEHUU OoJiee
COTHU JeT IpeITPUHUMAIIHICH
MHOTOYHCITICHHBIE YCUITUS 9TOOBI
OOBEUHUTh PE3UHy C OurymMamMu u
acanpTaMu C LEJIbI0 €€ YTUIIM3AlUU U
pUIaHUS BSDKYIITUM MaTepuaiam
PE3UHOMNOI00HBIX CBOMCTB.

[Ipouecc cmemienuss Outyma c

PE3UHOBBIM TOPOIIKOM COMPOBOKIACTCS
M3MEHEHHEM OCHOBHBIX CBOMCTB OMTyMa:

MPOUCXOIUT YBEIINYEHUE
TEIIIOCTOMKOCTH, MMOHMKCHUE
TeMIEepaTypbl XPYNKOCTH, YBEIUYCHHE
1e(OpPMHUPYEMOCTH.

Kak BumgHo w3 Ttabmuir 1 u 2
ONTHUMAJIbHOE KOJMYECTBO J00aBKM B
outyMm cocrasisier 4-5%. B atoMm cnyuae
MOHW)KEHUE TIIyOMHbl MPOHUKAHUS WIJIbI
He TpeBblaer st ouryma mapku BHJI
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60/90 — 19%, a nns Outryma mapku BHJI
90/130 — 28%. PacTs»uMOCTh TIPU 3TOM
MOH)KAETCSI COOTBETCTBEHHO OT 98 10
170,1 mm m ot 100 no 260 mm.OnHaxo,
3aHWKEHHBbIE 3HAUEHUsl PaCTSHKUMOCTH
MO>KHO CUUTATh BIOJIHE IPUEMIIEMBIMH.

Pe3una, sBIASCH 3IaCTOMEPHBIM
MaTepHaIOM C YHUKAJIbHBIM KOMILJIEKCOM
CBOMCTB, TpEICTaBisieT Cco00M 0co00
MHOTOTOHHQKHBIM TPOIYKT XHUMHUYECKOU
TEXHOJIOTUH, OJUH M3  KOHEYHBIX
IPOAYKTOB LENOYKU MepepadoTKu HePTU
Y ra3a, KOTOPbIA IIHPOKO UCIIOJIB3YETCS B
Pa3IMYHBIX OTPACISIX KU3HU. MacmTaObl
IPOU3BOJACTBA  PE3UHOBBIX  M3ACIIHU
Ype3BbIYAITHO BEJMKUM M TAaKXKE BEJIUKU
MacmTabbl 00pa3yIOIUXCS PE3NHOBBIX
orxoa0B. CokpanieHusi MNpPOU3BOJICTBA
pe3uHbl B OmkaiieM OynaylieMm He
IPEIBUIUTCS.

[TosTomy OTXOJBI PE3UHBI
SABJISIIOTCS MTPAKTUYECKU HEHCUEpPHaeMbIM
UCTOYHUKOM KaueCTBEHHOIO
AJACTOMEPHOTO ChIPbSl JUISl  yJIy4YILEHUS
CBOMCTB BSKYILIHX.

ToJBKO B TAKOM Clydyae BO3MOKHO
SKOHOMUYECKHU 17§ TEXHUYECKU
3(QPeKTUBHOE  pEIICHHE  MPOOJIEMBI
OTXO0J/IOB PE3HHBI.

Cpox cimyk0bl achanbTOOSTOHHBIX
MOKPBITHA, MPUTOTOBJICHHBIX C
OPUMEHEHUEM B KadyeCTBE BSIKYILIETO
OMTYMOB, MOJIU(PUIIUPOBAHHBIX 110 HOBOU
TEXHOJIOTUM B 3 pasa BbIIIE, YEM CPOK
CIIyXOBbl TOKPBITHUM C HCHOJIb30BAHUEM
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HEMOJAU(PUIIUPOBAHHBIX OUTYMOB IIPH TEX
KE YCIOBUAX SKCIUTyaTallH.

Tabmuma 1
OcCHOBHBIE CBOWCTBA UCXOAHOTO U DKCTPAarHpOBaHHBIX OUTYMOB
Onpenenenne CBOMCTB Hcexonnsiii butymsl ¢
outym IKCIUTYaTalIOHHBIM
HIEPUOIOM, JIET
10 20 40
I'mybuna nponukHoBeHUs UTIbI ipu 25C, MM/ 10 65 50 37 25
Temneparypa pasmsiraenust mo «Kulll», °C 80 84 91 95
PacTsmkuMocTh, cM 65 51 46 25
Temmneparypa xpynkoctu o ®paacy, °C -10 -5 -2 0
[lokpbITA MO3BONAIOT B 2 pasa Hns  Moaudukanuu  OUTyMa
CHU3UTh YpPOBEHb WIyMa W BHUOpalNH, mapku Th 25/40, Tb 70/30 u Baxki 85/25
YMEHBIIIUTh BO3MOKHOCTh 0Opa30BaHMs WCTIOJIB30BAIM OTXOJbI PE3UHBI. DU3UKO-
JEIIHON KOPKH, MOBBICUTH CIEIUICHHUE, MEXaHUYECKUE [oxasarem
COKPATUTh TOPMO3HOM MYTh W, KpPOME UCIIOJB30BaHHOTO OWTyMa TOKa3aHbl B
TOr0, MOT'YT UMETH B 1,5-2 pa3za MeHbIIYIO tabnuue .1, a penentypa Ha OCHOBE
TOJILIUAHY . PE3MHOBOM MUK MTOKa3aHa B Tabnule 2.
Tabmauma 2
Penientypa xommno3uiiuu Ha ocHOBe pe3nHoBoi neutd (PIT).
No o0Opasmos
HanmMenoBaHHe KOMIIOHEHTOB 1 | 2 | 3 | 4 | 5
CoJieprkaHre MacCOBBIX YacTeH
butym 100 100 100 100 100
PII 2 4 6 8 10
Cepa - - - 1 2
Tabnuna 3
CocraB OUTYMHO-TIOJIMMEPHBIX KOMITO3UITUI
KommnoHeHThl KOMIO3ULIMKT Conepxkanre kKoMnoHeHToB, Macc. Y. [1o mpumepam
1 2 3 4 5 6 7 8 9
PesnHoBast kpomka - 5 10 15 20 25 30 35 40
butym 200 | 200 | 200 | 200 200 200 | 200 | 200 | 200
HamnosnuauTens 200 | 200 | 200 | 200 200 200 | 200 | 200 | 200
MuHepalbHBIH TTOPOIIOK 150 - - - 25 40 50 60 80
(HMIT)
BMHK - - - - 10 10 10 20 20
Temnepatypa cmeneHus 100 | 70 90 100 | 160-180 70 90 70 100
KOMITIOHEHTOB B CMECHUTEIE,
°C
Bpewms cmenienus, MuH 15 10 12 15 65-120 10 12 10 15
[TockosibKy pe3rHa B MIMHAX, JAXKE YBEPEHHOCTHIO MOYKHO YTBEPXKIATh, UTO
W3HOUIEHHBIX, OTJIUYACTCA OTMEHHBIM 3TOT BHJ OTXOJOB INPU HUX TI'PaMOTHOM
YPOBHEM XUMHYECKOTO KayecTBa, TO C nepepaboTKe U MPaBUILHOM MPUMEHEHUU
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CTAHOBUTCI 0Cc000 LHCHHBIM BTOPHUYHBIM HU3KOKAaYE€CTBCHHBIX OKHCJICHHBIX
CBIPBEM. B3anmopomomHstomemM outymoB. ToNbKO B TakoM ciyyae
COYETaHWM TIOJIE3HBIX CBOMCTB JIBYX BO3MO@XHO TEXHUYECKH M DKOHOMHYECKUA
Pa3JINIHBIX KOMIIOHCHTOB U COCTOUT UACA OoIpaBdaHHOC PCUICHUC HpO6HeMBI
HOBBIX  BSDKYIIMX  MaTepuagoB UL YTUIIN3ALU OTXOA0B PE3UHEI.
ac¢anbTOOETOHOB. BBenenne akTUBHOTO  TOPOIIKA
B nHameil paGoTe OCHOBHOE IIPUBOJUT K PE3KOMY YMEHBIICHUIO 3TUX
BHHMaHHE OBLJIO YJACJICHO YJYYIICHHUIO CBOMCTB (Tabnuma 4 u 5).
CBOMCTB OTCUECTBCHHBIX
Tabmuma 4.
DU3UKO-MEXaHNYECKUE CBOMCTBA KOMIIO3UIIMY HA OCHOBE PE3MHOBOW MBbLIN
Ne Tlokazarenu OO6pa3sibl
1 2 3 4 5
1. | [IponukHOBeHME UrJbl pu 25 °C 38 72 100 71 96
2. | Temneparypa pa3msrdenus, °C 49 68 82 56 75
3. | Temnepatypa xpynkoctu, °C -10 -10 -26 -8 -20
4. | Pactsoxumocts mipu 25, °C 40 60 70 55 60
5. | IlnoTHOCTH, I/cM ° 2,34 2,36 2,38 2,2 2,4
6. | Temnepatypusie usmenenust npu T=65 °C B 7 6 5 5 6
TEUYECHUU S5-TH 4aCOB
7. | Ilpenen npounoctu 1pu 20 °C 2,4 3,0 3,5 3,1 3,4
npu 50 °C 0,9 1,0 1,2 1,1 1,3

[TonyueHHyI0 TpaHyJIUPOBAHHYIO OUTYMHO-PE3UHOBYIO KOMITO3UIIUIO UCIIBITHIBAIN
M0 CTaHJIapTHBIM MeTouKaM. [lanHblie npeacTaBiaeHbl B Ta0aunax 6, .7 u 8.

Tabmmma.5
[TokazaTenu Gpu3nKo-MeXaHUYECKUX CBOMCTB ac(haabTOOETOHHBIX CMecei
HaunmMeHnoBanus nokasareneit O06pas3iibt
1 2 3 4
[Ipenen npounocty npu cxxarnu, Mlla,
ITpu Temneparype 20 °C 2,2 - - -
50 °C 0,9 - - -
Koaddunment Bogocroitkoctu, % 0,90 - 0,95 0,89
Kospdunment  BomoctoiikocTH  Mpu  UIUTEITHHOM
BOJIOHACBIIIEHUH, % 10 00bEMY 0,86 0,90 0,94 0,90
HabOyxanwue, % 1o 00béMy 0.6 0,9 0,5 1,0
OcTato4Hasi MOPUCTOCTh, % MO 00BEMY 2,1 2,4 2,0 2,3
Tab6muna .6
CBoiicTBa OUTYMHO-TIOTUMEPHBIX KOMIIO3UITUN
3Ha4YeHUs TIOKa3aTesIs 1Mo MpruMepam
[Tokazarenu 1 2 3 4 5 6 7 8 9
MPOTOTHII
VYcnoBHas NpoOYHOCTH HpU PBercs 6e3
pa3peise, Mlla 451100 | 6,0 | 65| marpyskm | 7,0 | 8,0 | 50 | 9,5
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OTHOCHTEIBHOC YIJIMHCHUE

IIpU pa3pbiBe,%o 650 | 850 | 1100 | 780 - 900 | 900 | 700 | 830

Teépmocts o lopy A, ycin. Ex | 63 | 50 35 | 58 20 45 | 43 | 40 | 45

IITP mpu T=190 °C, P=49 H,

/10 MuH 18 | 20 40 | 35 100 30 | 35 | 30 | 25
Hcnons3oBanue pGSHHOBOﬁ KpOIIIKH, aHTI/IOKCI/II[aHTOB'aHTHCTapHTCHCﬁ,

HoJTy4yaeMou nepepaboTKON M3HOILIEHHBIX
ABTOMOOMJIBHBIX IIIMH U APYTHX OTXOJIOB
PE3UHOTEXHUYECKUX H3CIHNM, B COCTaBE
OUTYMOB  SIBISETCA  MEPCIEKTHBHBIM
HaIlpaBJICHUEM 170:¢ MO (UKALIHH.
ExxeronHplii 00beM TMOCTYIIJICHUS TaKuX
OTXOJOB COCTaBJSECT MUJUIMOHBI TOHH. B
HUX COJEPKUTCS OOJIbIIOE KOJIMYECTBO

00ecreuMBarOIUX BBICOKYIO CTOMKOCTB
MaTepuasna K HarpeBy U
TEPMOOKHCIIUTEIIBHON TECTPYKIIUH.
BBenenne pe3nHOBOW KpPOLIKH B
OMTYM MO3BOJISIET IOJy4aTh BSIKYILEE,
oOecnieunBaroIee CYLECTBEHHOE
yIIy4lIEHUE ne(hOpMaTUBHOCTH 151
TPEIMHOCTONKOCTH ac(paibTOOETOHOB.

TabOmuma .7

Du3NKo-MEeXaHUYECKHUE MOKa3aTeNu MeOeHOYHO-MaCTUYHOTO acpaibToOeTOHA
[IIMA-10 npu BBenenuu PTOII Ha kaMeHHBIE MaTEpHUaIbI

Hopmeimo| 0% [01%| 02% | 03% | 05%
No | HaummenoBanue nokasaresnein I'oCT
31015-2002 PToI
1 Sg\(;ﬂocn, (oObemMHas Macca), i 239 | 2,40 2,40 2.41 2.41
2 |OcraTo4yHas MOPUCTOCTH, %o 2040 | 3,761 | 3,358 | 3,358 | 2,956 | 2,956
3 Boponaceimenue, % mo oosemy | 1,540 282 | 2,33 2,23 2,16 2,01
[Tpenen MpOYHOCTH MPH CKATHUH,
4. MIla npu temmeparype: 200°C - 3,29 | 3,52 3,99 4,12
500 °C 2,5-0,70 | 0,75 | 0,87 |3,671,00f 1,11 |1,12
5. |[Koaddumment BogocTolKoCTH - 0,86 | 0,92 0,94 0,95 0,97
KoaduiimeHT BoJoCTORKOCTH
6. |[mpu ATUTEIEHOM 0,75 0,79 | 0,86 0,88 0,91 0,92
BojoHachIeHnn (15 cyT.)
T peIMHOCTONKOCTD — Mpeae
7 [IPOYHOCTH HA pacTsHKeHHE HEI/I 30_65 | 348 | 382 3,99 4,21 416
packose npu temmneparype 0 °C,
Mlla
g, [Ko>ddmmmmen BryTpennero 094 | 089 | 090 | 092 | 092 | 091
TpEeHUA tg
ClueruieHue npy CABUTE IPH
9. revmeparype 500°C, MITa 0,20 0,18 | 0,33 0,57 0,60 0,65
10, [loKasaTeith CTeKaHis 020 | 024 |019| 018 | 015 | 013
BSDKYIIETO, %
[TomumepHast cocTaBisiomas TpaHyl, o0pa3ys C BBICOKOMOJICKYISPHBIMH

COEIUHEHUSIMH OUTYyMa MOJIMMEPHO-OUTYMHOE BSDKYIIIEE.
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Tabmura 8
du3nKo-MexaHUUECKHe MoKa3aTey edeHOYHO-MacTHYHOTO acanproderona IIIMA-15

ripu BBeJieHun PTOII Ha kaMeHHbIe MaTepHralibl
Hopmsimo | 0% [ 01% [ 02% | 03% | 05%

HanmenoBanme mokasareiiei I'oCT P TOII
31015-2002
[TnoTHOCTH (0OBEMHAsI Macca), r/em® - 2,38 2,39 2,395 | 2,406 2,410
OcTaTo4Has MOPUCTOCTh, %o 2,0-4,0 3,64 3,57 3,13 2,46 1,83
Bononacekimenue, % mo oobemy 1,5-4,0 3,07 2,68 2,52 2,33 2,05

[Tpenen MPpOYHOCTH MIPH CIKATHH,
MITIa npu Temneparype: 200 °C - 3,51 4,08 4,26 4,59 4,72
500 °C 25-0,70 | 0,72 0,78 0,85 0,89 0,92

KoaddurmenT Bapuaruu R50 0,18 0,07 0,08 0,09 0,03 0,15
KoadduimenT Bo1oCTORKOCTH - 0,85 0,88 0,90 0,92 0,94
KoaddurmeHt BogoCTONKOCTH TTPpH

IUTUTCIIBHOM BOJIOHAChIeHuH (15 0,75 0,83 0,84 0,87 0,89 0,91

CYT.)

T pEeIMHOCTONKOCTD — MPEIEN
[IPOYHOCTHU HA PACTSDKEHUE TpU
packoze npu temrneparype 0 °C,
MIIa

tI;OB(l)(l)I/IIII/IeHT BHYTPEHHETO TPEHUS 0,04 001 | 092 0,92 0,03 0,03
ClerieHue Mpy CIIBUTE MPU 0,20 0,20 0,32 0,55 0,59 0,63
remnepatype 500 °C, Mlla
[Tokazarenb CTeKaHHsI BSDKYIIETo, % 0,20 0,20 0,19 0,15 0,13 0,11

30-6,5 | 395 | 436 4,58 4,75 4,66

[IpoBeneHHbIE UCCIIEIOBAHNS TO3BOIMIIN TAKKE YCTAHOBUTD, UTO BBEACHUE TOOABKU
PTOII B OuTyMHOE BSKYILME MOBBIIIAET UX CUEIJIEHUE C KAMEHHBIMU MaTepUalaMu.
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8.MccnenoBanusi BIMSIHUSL PE3WHOBOM KpOIITKA Ha (U3HKO-MEXaHUYECKHE TOKA3aTen
HepTIHBIX  OuTyMOB. BectHuk TambOoBckoro I'oCynapcTBEHHOTO — TEXHHYECKOTO
yauBepcureta./ 2005 . T.11. Ne 4, ¢. 923-930.

STUDIES OF TIRE WASTE IN THE MANUFACTURE OF ASPHALTIC
CONCRETE

M.S.Ehmedov.,D.H.Imanov

The service life of asphalt-concrete coatings prepared with the use of as binder
bitumen modified with the new technology is 3 times higher than the service life of
coatings using unmodified bitumens under the same operating conditions.

Coatings allow you to reduce noise and vibration levels 2 times, reduce the
possibility of ice cake formation, increase grip, shorten the braking distance and, in
addition, can have a thickness of 1.5-2 times smaller.

ASFALTBETONDA $iN TULLANTILAININ iSTIFADOSININ TODQIQI
M. S. 9hmadov, C. N.Imanov

Neft yol bitumunun asas xassalarini yaxsilasdirmaq maqsadi ilo onu rezin tullantisi
ilo modifikasiya edorak polimerbitum qarisiqi alinmisdor.Polimerbitum kompozisiyasi
asfaltbetonun hazirlanmasinda istifade olunaraq yiiksok fiziki-mexaniki xassays malik
qarisiq alinmisdir.
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YK 665.73.
INOJIYYEHHUE SKOJIOI'MYECKHA YNCTbIX KOMIIOHEHTOB
JTU3EJBHOI'O TOIIJIMBA
C.C. UcmaiiioBa

A3zepoOaiixkanckuii I'ocynapcrBennbiii YHuBepcutetr Hedgru u Illpombisiennocrw,
sabir.54@mail.ru

Annomauusn:IIposedenvt ucciedo8anus no IKCMPAKMUGHOU 0eapoMamu3ayus OU3eIbH020 MONIUGA U BbISGTIEHO,
umo ucnoivzosauue 1,4-ouoxcana nozgonsiem HOAYYUMs pagunam c vixo0om 66,8% u codepicanuem apenos
0,8%, xomopule npedcmasietvl UCKTIOUUMETbHO MOHOYUKAUYECKUMU CIPYKIMYPAMU.

Yemanoenenst 3axonomeprocmu 00HOKpamuou skcmpaxyuu msdicenoi ouzenvroul ppaxyuu 270-360°C negpmu
00600HenHbIM 1,4-0uokcanom npu obvemuol Kpamuocmu skcmpazenm/coipve 1:1-3:1, o6vemHnom cooeporcanuu
600b1 6 axcmpazenme 4-10 %, memnepamype s3xcmpaxyuu 5, 20 u 40 °C.

KiwueBble cJ10oBa. AU3CIIBHOC TOIIJINBO,
OKCTPAKTHUBHAA  ACapoMaTU3alu:d, 1 ,4-,Z[I/IOKCElH,
ApOMATHYCCKUC COCOANHCHU.

ApeHsl, cofepkamuecss B IPSIMOTOHHBIX Crenenp BBIIEICHHS ApEHOB B
JU3ENbHBIX (PPaKIUSIX, SIBISIOTCS LIEHHBIM OobIIeH CTENICHU 3aBUCUT oT
He(PTEXUMHYECKUM CBIPBEM. UCIIOJIB30BAaHHOTO JKCTpareHTa "
IlepcniexkTrBHOM aNbTEPHATUBOU [1apaMETPOB OCYILIECTBICHUS DKCTPAKLUH.
TUAPOKATATU-TUIECKUM TEXHOJIOTUSM B  pabore [4] Opula  mokazaHo
JeapoMaTu3auu SABJISIETCS s¢pexTuBHOCTD 1,4-TMOKCaHA B KaYECTBE
AKCTPAKIIMOHHAS TEXHOJIOTHS, JKCTpareHTa npu MOJIyYECHHE
MO3BOJISIONIAs OJHOBPEMEHHO MOJIYy4YaTh AKOJIOTUYECKH YHUCTBIX KOMIIOHEHTOB
KOMIIOHEHT  3KOJIOTUYECKH  YHCTOIO JU3eJIbHOTO ToIMBa. B nmaHHO# pabote
IU3€NIb-HOTO TOIJIMBA C TOHM>KEHHBIM OPUBEACHBl PE3yJbTaThl HCCIIEIOBAHUMN
COJICp)KAaHUEM apeHOB U KOHIIEHTPAT 3aKOHOMEPHOCTEM AKCTPAKIIMOHHOMN
apenos [1-3]. JeapoMaTu3aluu  JU3eNbHbIX  (pakiuii

1,4-1noxcaHoMm.
XapakTepuCTUKU 1,4-nuokcana
MpUBECHBI B Ta0. 1.

Tabnuua 1
XapakTepucTuku 1,4-nuokcana
ITokazarenu 1,4-nnokcan
(TOCT 10455-80)
CopepxaHre OCHOBHOTO KOMIIOHEHTA,% Macc. 99,5
ITnotaocTs npu 20°C, kr/m° 1032
[Toxazarens npenomnenus npu 20°C 1,4200
Temnepatypa kunenus, °C 101,4
Temnepatypa kpucraumsanu, °C 10,5
OddexkTuBHOCTD HKCTpAreHTa coJiepKaHuIo B padHATE apEHOB, BBIXOTY
OLICHHUBAJIaCh 110 OCTaTOYHOMY paduHaTa - KOMIIOHEHTa JU3EIIBHOTO
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TOIINIMBA C HU3KHWM COACPKAHUCM apCHOB

U COJICp’KaHUIO B DKCTPAKTE

Jnd  wu3ydeHuss 3aKOHOMEPHOCTEU
AKCTPAKIMOHHOU JleapoMaTru3aluu
TSOKENON  nu3enpHOM — (ppakumm  1,4-
JTUOKCAaHOM ObUTH IIPOBE/ICHBI
AKCIIEPUMEHTAJIbHbIE WCCIICTOBAHMS

B X0Jze peIBapUTEIbHBIX
DKCIIEPUMEHTOB  YCTAHOBJIEHO,  4TO

0e3BoAHbIN 1,4-THOKCAaH CMEIIMBAETCS C
¢dpakuueit 270-360°C nedtu npu ar00bIX
COOTHOIICHMSIX, HE 00pa3ys AByXdazHoi
cuctembl. JloGaBnenue k 1,4-nmuokcany
BOJIbI TIPUBOJIUT K PACCIOCHUIO CHCTEMBI
nu3enbHas gpaxus - 1,4-muokcaH - Boja
P MUHUMAIBHOM COJIEPYKAaHWUU BOJBI B
cMmecu ¢ 1,4-nuokcanom, paBHoM 4 % 00.

B cBs3u ¢ dem ObUTM TPOBEIEHBI
WCCJICIOBAHMS 10 BIMSHUIO COJCPKAHUS
BOJABI B OKCTParcHTe Ha IIOKa3aTeln
mpolecca SKCTPaKIIUH.

Kak BHIHO U3 TIPEACTaBICHHBIX
naHHbIX (Tabnm. 2 umw 3) ¢ pocToM

HEapOMATUYECKUX KOMITIOHEHTOB ChIPbS
IpY OJJMHAKOBBIX MIapaMeTpax mpoliecca.
OJTHOKPATHON DKCTPAKIUU apeHOB U3
dpaknuu 270-360 °C HedTH.

JlabopaTopHbie AKCTIEPUMEHTHI
IIPOBO/IHITUCH Ha YCTaHOBKE
9KCTPAKITMOHHBIX IPOIIECCOB

MIEPUOIAYECKOTO ICUCTBUSL.
COIEpXKaHHUS BOJbl B DKCTPAreHTe IMpHU

NpPOYUX  PABHBIX  YCIOBHUSIX  BBIXOJ
paduHaTa pacTeT C OJHOBPEMEHHBIM
yXYAILIEHHEM ero KauecTBa-
YBEJIMYHUBAIOTCS NOKa3aTelb

IIPEIOMJICHUS U COACPKAHUE CYMMapHBIX
apeHOB, YTO OOBSCHSACTCS CHIDKCHUEM
pacTBOpSIIOIEH CIIOCOOHOCTH

skcTpareHTa. CHUWXKEHUE TeMIEepaTypbl
skctpakuuu ¢ 40 po 20 °C Bemer K
YBEJITHMYECHHIO CEJIEKTUBHOCTH
JKCTpareHTa, Io3ToMy B paduHare,

noiaydeHHOM mpu temneparype 20 °C,
MEHBIIIE  TIOKa3aTeldb  MPeIOMJICHUS,
coJiepKaHUEe CYMMApPHBIX apEHOB.

Tabmauma 2

Brusnue comepskanus BOJbI B 9KCTPAreHTe Ha pe3yabTaThl OJTHO-
KpaTHOM PKCTPAKIIMU apeHOB U3 TsKeNon au3enbHoi Gpakiuu 270-360 °C npu kpaTHOCTH
AKCTpareHT / chipbe=3 u Temneparype sxkctpakimu 40 °C

CopepxaHuie BOJbI, BbIxoJ OT MCXOHOTO ChIPbs, %o TTokasarens npeoMierus, nyo
% 00. paduHaT DKCTPAKT paduHar IKCTPAKT
4 37,8 62,2 1,4730 1,4880
6 68,3 31,7 1,4740 1,4945
8 75,0 25,0 1,4756 1,4970
10 87,5 12,5 1,4775 1,5135
12 92,5 7,5 1,4770 1,5200
[Iponomxkenue Tadm. 2
Conepxxanue ConepxaHue Cym- ConepxaHne MOHO- ConeprxaHue MOJIHIUK-
BO/JIBI, MapHBIX apEHOB, % | HUKIMYECKUX apeHOB, % | TMYECKUX apeHoB, %o
% 00. papuHAT | SKCpPaKT | paduHAT | SKCPAKT paduHAT | DKCPAKT
4 21,3 37,4 11,2 14,5 10,1 22,9
6 22,6 46,8 12,5 14,3 10,1 32,5
8 23,1 53,5 12,8 14,0 10,3 39,5
10 25,2 68,5 13,3 13,3 11,9 55,2
12 27,3 74,9 13,5 12,6 13,8 62,3
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Ta0muna 3

Binsinue copep:kaHust BOJbI B SKCTPAreHTe Ha pPe3yJIbTaThl OJHO-
KpPaTHOM 3KCTPAKIIMU apeHOB U3 Tshkenol nuzenbHor (pakiuu 270-360 °C mpu kpaTHOCTH
AKCTpAreHT / ChIphe=3 U Temmneparype dkctpakiuu 20 °C

Copepxanuie BOJbI, BbIXoJ OT MICXOIHOTO ChIPbs, % TTokasarens npeaoMieHus, n'
% 00. paduHaT AKCTPAKT paduHaT SKCTPAKT
4 47,1 52,9 1,4700 1,4900
6 68,2 31,8 1,4702 1,5100
8 80,0 20,0 1,4750 1,5125
10 87,5 12,5 1,4755 1,5308
ITponomxkenue TadauIbI 3
Coneprxanue Conepxanue cym- ConepxaHue MOHO- ConeprkaHue mOJIHUIUK-
BOJIBI, MapHBIX apeHOB, %o LUKJINYECKUX apeHOB, % | JIMYECKUX apeHOB, %
% 00. paduHAT | DKCPAKT paduHaT IKCPAKT papuHAT | SKCpPaKT
4 21,0 40,3 9,1 16,6 11,9 23,7
6 23,5 47,3 11,3 17,2 12,2 30,1
8 24,1 55,8 11,9 18,1 12,7 37,7
10 26,1 66,4 12,4 19,0 13,7 47,4

VYBennueHue COACpKaHUA BOIbBI B

YTO TaKKe OOBSICHICTCS YBCIMYCHUCM

OKCTpArcHTe Ha CBOMCTBA 9KCTpPaAKTa CCJIICKTUBHOCTH JKCTparcHrTa.

OKa3bIBACT ITPOTHUBOIIOJIOKHOC IIGfICTBPIC- IIo COBOKYIIHOCTH TaKHUuX
YMCHBIIACTCA €ro BBIXO/J C MoKazaTejiecd  Kak BBIXO/[ pa<1)HHaTa,
OJHOBPCMCHHBIM  POCTOM  IIOKa3aTCJIA COACPKaHUC B HCM CYMMAPHBIX apCHOB U

IIPEJIOMJIEHUS, KOHLIEHTPALlUd apeHOB, B
OCOOEHHOCTH MOJULMKINYECKUX, OOLIei
cepbl. 3a CYET YMEHBIIEHUS BbIXOJA
3KCTpaKTa Pe3KO MaJaeT JoJsl UCXOAHOU
oO1Iel cepbl, BOBIEKAEMON B JIKCTPAKT,
HECMOTPSI Ha POCT KOHILIEHTpalUU OOIen
cephl B DKCTpPAaKTre. CHmxenue
TeMnepaTypsl 3kcTpakuu 10 20 °C Bener
K YBEJIMYECHHIO B DKCTPAKTE COACPIKAHUS
apeHoB, OOIIeil cepbhl M JOJIU HCXOJHOMN
oOuieil cepbl, BOBJIEKAEMON B 3KCTPAaKT,

YBenuueHue KPaTHOCTH
HKCTPAreHT/ChIphE MPH COACPKAHUH BOIBI
B 3KcT-paredTe 4 % 00. (tabn. 4 u 5, )
BEJIET K YMEHBIIEHHUIO BbIX0Ja paduHara,
MpUYEM KauyecTBO €ro yiayyliaercs -
YMEHBIIAETCSl MOKa3aTellb MPeTOMIICHHUS,

coJiepiKaHue HEApPOMAaTUYECKHUX
KOMIIOHEHTOB B OKCTpakTe, Haubojee
ONTHMAJIBHBIA  JTHAIMa30H  COJCP KaHUS

BOJIbI B dKcTpareHte - ot 6 g0 10 % 00.
IIpu comepkaHWM BOJIBI B JKCTPAarcHTE
Bbimie 10 % 00. comepkaHue apeHOB B
padunate npessiaetr 27 % (Tabn. 2), a
WCTIOJIb30BaHUE dKCTparcHTa,
coaepxkamero 4% 00. BOABI, BEIET K
pPE3KOMY CHIDKEHHIO BBbIXOJa paduHaTa-
IIEJIEBOTO MPOAYKTA.

OJTHOBPEMEHHBIM TAJICHUEM COJICPKAHUS
B HEM apeHOB, TAKXKE MPEUMYIIECTBEHHO
MOJIMIIUKJINYECKNX, OOIel cepbl U
YMEHBIIICHUEM TTOKA3aTelIs MPEIOMIICHHUS.
YBenuueHue KpaTHOCTHU
AKCTPAreHT/ChIPbE BEACT K YMEHBIIICHUIO

CoJIepKaHue apeHOB, 0COOCHHO JTOJTH HCXOTHOU oO1eit Cephl,
MOJIUITUKIIMYECKUX, O01Iel cepbl. Boixon OoCTaroIIeucs B padunare, C
IKCTpaKTa YBEITMYHBACTCS C OJTHOBPEMEHHBIM  yYMCHBIIICHUEM  €¢
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KOHIIEHTpanuu B padunHate. [lpuumHoit
HAO0JII0TAEMBIX SIBJICHUH MPU YBEIUUYECHUU
KpaTHOCTH AKCTPareHT/Chlphe c
(DMKCUPOBAHHBIM COJICP)KAHUEM BOJBI B
JKCTPAreHTE SBISCTCS YBEIWYECHUE €ro
pacTBOPSIOUIEN CIIOCOOHOCTH npu
YMEHBIICHUU n30MUpaTETHbHOCTH, B
pe3yJIbTaT€ 4YEro B JKCTPAKT HAPSAY C
apeHaMH nonajaaer OoJblliee KOJIWYECTBO
HEAPOMATUUYECKUX KOMITOHEHTOB.

Ha PEe3yJbTAaThl OJHOKPATHON SKCTPAKIIUU
apeHOB M3 TSKEJION JU3EIbHOU (Ppakiuu
MOKa3bIBACT, YTO Haubosee MmpuemieMbie
pe3yabTaThl TOJYYalOTCsl B JHAla30HE
KpatHocTed oT 3 10 4 00. YMeHbllleHue
KPaTHOCTH HUXeE 3 00. BEJIET K BHICOKOMY

Camxenue temneparypsl g0 20 °C
OKa3bIBAET IOJIOKUTEIBHOE BIHMSHUE Ha
pe3ynbTaThl SKCTPAKIUU - YMEHbBIIACTCS
nokaszaTtenb IpelomiieHus: papuHaTa, co-
nepxkanue B Hem apeHoB (mo 15,3%) u
HEAPOMATUYECKUX KOMIIOHEHTOB B 3KC-

TpaKTe, YTO  TaKXKe  OOBICHICTCA
YBEIIMYCHUEM CCIICKTHBHOCTH
IKCTpAarcHrTa.

AHanu3 pe3ysibTaToOB HCCIEeIOBAHUS
BJIVSTHUSI KPATHOCTH SKCTPAreHT/ChIphe
COJICP)KaHUI0O  apeHoB B  padmuHare,
0JIN3KOE K TAKOBOMY B MCXOJHOM CBIPKE,
yBEJIMUEHHE KpPAaTHOCTU CBbIe 4 00.
BEJIET PE3KOMY YMEHBIIICHUIO BBIXOJA
padunara.

Tabauna 4

BrvisiHre KpaTHOCTH 3KCTPAreHT / ChIPhEe Ha Pe3yJIbTaThl OJTHO-
KpaTHOW SKCTPAKIIMHN apEHOB U3 THKeNon au3enbHoit Gppakmun 270-360 °C npu
coJiep>KaHuM BOJIbI B dKcTpareHTe 4 % o00. u temneparype sxkctpakiuu 40 °C

KpatHocTb 3KCTpareHT / BBIXOJ1 OT HCXOJIHOTO CHIPbs, % | IlokasaTenb mpenoMIeHns, n'o
ChIpBE, 00 padunar AKCTPAKT padunar AKCTPaKT
1 97,6 2,4 1,4800 1,5165
2 87,8 12,2 1,4785 1,5050
3 37,8 62,2 1,4730 1,4880
[Iponomxkenue tadn. 4
KpaTtHocTh Conepxanue cym- CopnepxaHue MOHO- CopnepxaHue MOJIULHK-
9KCTpAreHT / MapHbIX apEHOB, % | HUKINYECKUX apeHOB, % | JIMYECKUX apeHOB, %
ChIpbE, 00. paduHaT | 9KCpakT | papuHAT HKCPAKT paduHar HKCPAKT
1 30,6 70,4 13,2 16,7 17,4 53,7
2 26,8 55,8 12,0 14,2 14,8 41,6
3 21,3 37,4 11,2 14,5 10,1 22,9
Tabnuna 5

BnusiHME KpaTHOCTH 3KCTPAreHT /ChIphe Ha Pe3yabTaThl OAHO KPAaTHON
HKCTPAKIIMK aPEHOB U3 TsKeNon au3enbHoil ¢ppakuuu 270-360 °C npu
coJiep>KaHuM BOJIbI B OKcTpareHTe 4 % 00. u remneparype skcrpakimu 20 °C

KpaTtHocTb sKcTpareHT / BBIX0J1 OT HCXOHOTO ChIphs, % | ITokasaTens mpenomzerns, n'yo
CBIpbE, 00. padunat HKCTPAKT padunat HKCTPAKT

1 97,7 2,3 1,4830 1,5125

2 76,0 24,0 1,4760 1,5180

3 47,1 52,9 1,4700 1,4900
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Kparnocts Conepxxanue cym- ConeprkaHue MOHO- ConepxaHnue NOJIULNK-
OKCTPAreHT / MapHbIX apeHOB, % LUKIMYECKUX apeHOB, % | JIMYECKUX apeHOoB, %
CBIpbE, 00. paduHAT | OSKCPAKT paduHAT | SKCPAKT paduHAT | OKCPAKT
1 29,5 71,8 12,9 20,2 16,6 51,6
2 23,8 55,7 12,0 17,7 11,8 38,0
3 21,0 40,3 9,1 16,6 11,9 23,7
HccnenoBanock BJIUSTHUE paBHBIX YCIIOBHUSAX IIOHMKEHUE
TEMIIEPATYPHI Ha pe3ynbTaThI TEMIIEPATYpPbl  DKCTPAKLHUUA  II03BOJISIET
OJHOKPATHOM 3KC-TPAKLIHUH APEHOB U3 YBEJIIMYUTh  COJAEp)KaHUE  apeHOB B
TSOKEJIOM — JM3eNbHOM — (pakuuu  Ha skctpakre (10 10,7 % npu 5 °C) (Tab. 6).

KOHIICHTPALIMIO apE€HOB B JKCT-PAKTE
00BoIHEHHBIM 1,4-1rokcanoM. [Ipu sTom
rmapaMeTpbl  JKCTpakmuu ObUIM  Clie-
OyIOIMUMU:  COJIp’KaHUE  BOALI B
skcTparenre 10,0% 00., KpaTHOCTb
AKCTpareHt/ ceipbe-2,000.

[Tomy4yeHHbIE JTAaHHBIE
CBUJIETEIILCTBYIOT O TOM, UTO MPHU MPOUUX

[Ipu »TomM paduHAT CONEPKUT MEHBIIIE
apeHoB, OOIIeH cepbl, a BBIXOJ €ro
HE3HAYUTEJIBHO MEHbIe, yeM Tipu 40 °C.
C MTOHMKEHUEM TEeMIEPATypPbI
skcTpakuun 1o S5 °C  yBenuuuBaeTcs
KOHIICHTPAIUS TTOTUITUKINYECKUX apEHOB
B 3KkcTpakte (10 61,3 %).

Tabmuma 6

BrusHre TemiiepaTypbl Ha pe3yabTaThl OJHOKPATHON SKCTPAKITHH
apeHoB U3 Tshkenon au3enbHou dpakuuu 270-360 °C 1,4-nuokcaHom npu coaep-
»aHuu Bojbl B okcTparenTe 10,0 % 06. u kpatHOCTH 3KCTpareHt/coipne 2,0 00.

Temmnepartypa, °C BBIX0J1 OT HCXOHOTO ChIpbsi, % | ITokasaTens npenomitenns, n's
papuHaT DKCTPAKT paduHaT JKCTPAKT
5 97,7 2,3 1,4830 1,5125
20 76,0 24,0 1,4760 1,5180
40 47,1 52,9 1,4700 1,4900

ITponomxkenue TabIUIIBI 6

Temnepartypa, °C | Conepxanue cym-

MapHBIX apeHoB, %o

CoaepxaHre MOHO-
[UKJIMYECKUX apeHoB, Yo

ConeprxaHue MOJUIUK-
JTUYECKHUX apeHOB, %o

pauHaT | SKCpaKT padunar HKCPAKT paguHaT | HKCPAKT
5 27,6 74,2 7,3 12,9 20,3 61,3
20 28,8 71,8 12,8 21,1 16,0 50,7
40 28,1 63,5 13,4 12,5 14,7 51,0

CHmKeHUe TeMrepaTypbl TakKe BEACT K CHIDKCHHMIO JIOJIM MCXOJHON OOIei cephl,

ocTaroleics B paduHare.

[IpyuriHOW HAOMIONAEMBIX SIBJICHUM  SABISIETCS  MOBBIIICHUE
JKCTpareHTa Mpyu NOHWKEHUU TeMIIEPATyPhl SIKCTPAKLIUHU.

BBIBO/IbI
HccnenoBan mpomecc acapomatusanuu dpakiun 270-360°C HedTH 00BOAHEHHBIM
1,4-nmuoxcanoM. Ilokazano, uro 1,4-muokcaH MO3BOJSET MOMYyYUTh paduHAT C BBIXOJIOM
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66,8 % u conmepxanuem apeHoB 0,8 %, KOTOpbIE NPENCTABIECHBI HCKIIOYUTEIBHO
MOHOILIMKIMYECKUMU CTPYKTYpamHu.

VYcTaHOBIEHBI 3aKOHOMEPHOCTH OJHOKPATHOM JKCTPaKUUU TSHKEION JIU3eIbHOM
¢bpakuuu 270-360°C Heptr 0oOBOAHEHHBIM 1,4-TMOKCAaHOM TPU OOBEMHOUW KPATHOCTH
skcTpareHt/ceippe 1:1 — 3:1, oObemMHOM coxmepkaHud BoOAbl B dKkcTtparenre 4-10 %,
temneparype skcTpakuuu 5, 20 u 40 °C.
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OBTAINING ENVIRONMENTALLY CLEAN DIESEL FUEL COMPONENTS
S.S. Ismayilova
Azerbaijan State University of Oil and Industry
Studies were carried out on the extractive daromatization of diesel fuel and it was found
that the use of 1,4-dioxane allows to obtain raffinate with a yield of 66.8% and arenes
content of 0.8%, which are represented exclusively by monocyclic structures.

The regularities of a single extraction of a heavy diesel fraction 270-360°C of oil with
water-saturated 1,4-dioxane at a volumetric multiplicity of an extractant / raw material of 1:
1 to 3: 1, a volume content of water in the extractant of 4-10%, extraction temperature of 5,
20 and 40 have been established. °C.

Keywords: diesel fuel, extractive aromatization, 1,4-dioxane, aromatic compounds.

DiZEL YANACAGININ EKOLOJI TOMiZ KOMPONENTLORININ ALINMASI
S.S. Ismayilova
Azorbaycan Dovlat Neft va Sonaye Universiteti
Dizel yanacaginin 1,4-dioksan vasitosi ilo ekstraktiv aromatsizlagdirilmasi prosesi
todqiq edilmis vo torkibindo 0,8%, osason monotsikliklik strukturlu aromatik
karbohidrogenlordan ibarat olan 66,8 %-1i ¢iximla rafinat alinmisdir.

Qaynama temperaturu 270-360°C intervalinda olan  neftin dizel fraksiyasinin
ekstragentin/xammala 1:1-3:1 hacmi nisbatlorinds, suyun ekstragentds 4-10 hacm %
nisbatlorinds, 5, 20 vo 40°C ekstraksiya temperaturlarinda 1,4-dioksanla ekstraksiya
prosesinin ganunauygunluglari miisyyon edilmisdir.

Acar __ sozlor:  dizel yanacagi, ekstraktiv  aromatsizlasdirma,  1,4-dioksan,
aromatikbirlogsmoalor
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