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Abstract The purpose of this article, investigate impacts of methanol production to the environment. Methanol is the
most flexible commodities and energy sources available today. It is colorless, volatile, flammable, poisonous as well as 19th
highest produced organic chemical in the world and plays a crucial role in reducing environmentally-damaging effluent. In this
work natural gas used as main feedstock of process. In the other hand, methanol plant was simulated with the use of ASPEN
HYSYS V8.8 software in order to calculate the heat and material balance and required energy for plant running and HYSYS
gives us an opportunity to observe and realize the plant and process. A simulation model is applied to define the proper operating
conditions to achieve minimum CO- emission. Optimum conditions for methanol production are found to be reactor temperature
200-300 °C, reactor pressure 40-50 ATM. Using of modern and efficient technologies, over the last decade methanol plants have
been able to significantly reduce CO emissions by up to 40%, although a typical methanol manufacturing plant would emit
about 0.9—1.0 metric tons of carbon dioxide for every ton of methanol produced, ten years ago. Subsequently it was found that

the production of methanol, has much lower impact on the environment.
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1. Introduction

Air pollution became most important
environmental problem due to great civilization.
COs2 is the most widespread pollutant in industry.
The transformation of CO. into methanol is
challenging. Methanol is biodegradable and
naturally occurring alcohol which is present in our
environment. Nowadays, methanol is most
commonly produced on an industrial scale using
natural gas as the principal feedstock. An
important advantage of methanol production is
that methanol can be made from any resource that
can be firstly converted into synthesis gas
(CO+H,). Synthesis gas can be produced
agricultural and timber waste, biomass, solid
municipal waste, waste CO2 and many other
feedstock.

Methanol, generally, can be produced from
syngas, a mixture of CO, COz and H> at 50-100
bar and 250 °C-300 °C, using copper and zinc-
based catalyst [1,2]. Pontzen and coworkers
experimentally show that methanol can be
produced from CO, and Hz with using
conventional catalysts as CuO/Al,03/ZnO [3].
Zachopoulos et al. the production of methanol
from pure CO2 and H> has also some
thermodynamic limits [4]. All these works about
the production of methanol by syngas are mainly
present and different strategies are proposed to
improve the efficiency of the process. On the other
hand, Faizan Ahmad and et al. used a membrane
process which is relatively new technology among
other available techniques, can be used for the
purpose of CO> capture from natural gas [5].

Methanol occurs naturally in the
environment, and quickly breaks down in both

aerobic and anaerobic conditions. Around the
world, over 100 methanol plants have a combined
production capacity of about 100 million metric
tons and each day more than 180,000 tons of
methanol is used as a chemical feedstock or as a
transportation fuel. The global methanol industry
generates $36 billion in economic activity each
year [6].

The whole methanol plant is simulated
with ASPEN HYSYSS. After selecting the best feed
option and optimal recycle structure, the ASPEN
model was further analyzed using a complete
cycle. Since the steam to methane ratio and natural
gas feed temperature were expected to improve the
overall energy efficiency, and decrease emissions.

2. Materials and Method
2.1. Methanol Process
Methanol production typically requires three
steps:

e Syngas preparation;

e Methanol synthesis;

e Methanol purification/distillation [7].

Syngas preparation is very similar to the Fisher-
Tropsch (FT) gas to liquids (GTL) process, but a
major difference is the scale at which syngas is
produced. Syngas for methanol synthesis can be
prepared either with partial oxidation or steam
reforming of the natural gas.
The component elements of the natural gas first
have to be rearranged to form different chemical
compounds which are then combined under other
conditions to form methanol. The rearrangement
of the natural gas component elements is termed as
“ Reforming” and the subsequent formation of
methanol is termed as “Synthesis”.
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Reforming process is an endothermic
catalytic reaction between the natural gas feed
stock and steam to produce a gaseous mixture of
CO, CO2, Hz and unconverted CH4 together with
excess steam. The quantities of each constituent
depend upon the temperature and pressure of
operation and the steam to feed stock ratio. This
gas is termed as “Reformed gas” and is cooled
prior to compression to recover the excess steam
as process condensate [8-10]. The initial reaction
may be expressed in the form :

CH4 + H.O «» CO + 3H2
The modifying reactions that also occur are

CO + H20 « CO2 + H2, which is called water gas
shift reaction and
CO + 3H2 <> CHa4 + H20, which is called the
methane/steam reaction.
Combining the reactions result in the reforming
reaction of :
2CH4+ 3H20 < CO + CO2 + 7TH>

Since the reactions are reversible, a large
excess of steam is used in order to force the water
/ gas reaction to the right and to force the
methane/steam reaction to the left.

Methanol Synthesis

The formation of methanol involves the
reaction between hydrogen, and the two carbon

oxides present in the synthesis gas. The reaction
may be expressed in the form:
CO + 2H2 «» CH3
CO2 + 3H2 <> CH30H + H20

Combining the equations results in the
overall synthesis reaction of:
CO + CO2 + 5H3 «» 2CH30H + H2O

These reactions are strongly exothermic
and are moderated by injecting unreacted cooler
synthesis gas into various levels of the catalyst
bed.

Methanol purification/distillation

Crude methanol, received from a gas-phase
synthesis reactor that uses syngas with a
stoichiometric number of 2 or higher, will have 25
to 35% high amount of water. Besides removing
the lighter components in a topping column, this
water and other heavies are removed in a refining
column. Reboiler heat duty is typically obtained by
cooling the syngas in the front end of the plant. A
two- or three-column distillation scheme is
typically used.

2.2. Process Simulation
Methanol production process is simulated using
Aspen HYSYS V8.8 simulation tool. The
thermodynamics for this process is described by
Peng Robinson fluid package available in the
software. Synthesis gas which is obtained from
natural gas used as feed of the process.
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Fig. 2. Simulation of Methanol Process plant
Some of the units used in HYSYS are given below:

Mixer: Mixes two or more fluid stream input and
gives one output.

Heater: This unit heats up the feed to desired
temperature by specifying the pressure drop and
outlet pressure.

Methanol synthesis reactor: It is an
equilibrium reactor chosen from the library. It is
used for the equilibrium reaction sets only. This
reactor is valid both for exothermic and
endothermic reactions. It is also possible to

maintain a constant temperature in the reactor by
removing or supplying heat.

Cooler: It is used to cool the process
stream to desired temperature.

Separator: It is used for separating liquid
and vapor mixture in given process stream at a
constant temperature or by inputting or removing
heat. It is also possible to add reaction sets here.

Distillation column: It is the most
versatile tool in HYSYS. Any kind of distillation
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is possible in this unit. It works by separating most
volatile components from a process feed.

3. Result

Methanol production is one of an important
chemical processes in industry. The maximization
of syngas conversion is translated in the term of
thermal and carbon efficiency.

In this article, generated data based on the
simulation performed in HYSYS. This data can
help us understand the process in various
situations in industrial practice.

Table 1 show that the mole fraction of CO; in
compositions of last stream in methanol
production process. At the end of process, amount
of CO2 emissions decrease to 0.0006 % of overall.

Table 1.
Compositions of stream (from HYSYS software)
ERV-100

Vessel Temperature 2443 | C

Vessel Pressure 45.00 | atm

Vapour Molar Flow 5.378e+004 | kgmole/h

Liquid Molar Flow 0.0000 | kgmole/h

Heat Flow 0.0000 | kd/h

Optimum conditions for methanol production in equilibrium reactor are shown in Table 2. "

Table 2.

Properties of Equilibrium Reactor (from HYSYS software)

Hydrogen
Nitrogen
co

Co2
Methane
H2O
Methanel

4. Conclusion
The main objective of this study was to reduce CO>
emission to the environment in methanol
production plant. The study concluded that
locating such plant close to the thermal power
plant where CO, emitted from the plant could be

Mole Fractions

0.0000

0.0000

0.0000

0.0060

0.0002

0.0242

0.9697
captured and use as raw material could mitigate
CO2 emissions from the plant. Furthermore, the
Aspen HYSYS user defined unit operation has
potential to be applied for efficient process
conditions and minimal CO> waste.
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METANOL ISTEHSALI PROSESININ 9TRAF MUHITO® EKOLOJI TOSIRI
Magistr G. R. Mammadova
Baki Miihandislik Universiteti

Moagalads metanol istehsali prosesinin otraf miihito tosiri aragdirilmisdir. ASPEN HYSYS V8.8
simulyatoru vasitasila ila proses simuls edilmis va otraf miihit {igiin zararli olan asas tullanti gazinin (COy)
miqdar1 hal-hazirda otraf miihito atilan CO2 gazinin miqdari ilo miiqayisods azalmisdir. Metanol istehsali
ticiin optimal gorait reaktorun temperaturu 200-300 °C, tozyiqi iso 40-50 ATM tapilmisdir.

Acar sozlar: otraf miihit, proses simulyasiyasi, methanol sintezi, tullant1 CO2

IKOJIOI'NYECKOE BJIUAHUE IMTPOLUECCA ITPOU3BOJACTBA METAHOJIA
Maructp I'. P. MamenoBa
bakuncknii UH:keHepHbIil YHUBEpPCUTET

B crarbe uccienoBanoch BIUSHUE IpoLiecca MPOU3BOJCTBA METAHOJA HAa OKPYKAIOILLYIO Cpeny.
[Ipouecc Ob1 cumynupoBaH Omaronapst cumynaropy ASPEN HYSYS V8.8 u Owuio mpousseneHo
CpaBHEHHE KOJMYECTBA BPEIHBIX I OKpPYKAIOMEH Cpeabl OTXOIAIMX Ta30B C KOJIHMYECTBOM
BBIOpachIBa€MBIX B OKpyXawiylo cpenay Tra3oB CO..OntuManbHble YCIOBHUS i TPOU3BOICTBA
MeTtaHona:Temneparypa peakropa: 200-300°C, naBnenue peaktopa:40-50 atm.

Knwueswvie cnosa: okpyxaromas cpeia, CUMYJIALUsS Ipoliecca, CHHTE3 MeTaHoua, Beiopoc CO2
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SYNTHESIS OF POLY(P-PHENYLENEDIAMINE)-PSMA NANOCOMPOSITE
A.M. Bayramova, R. S. Rzayev
Baku Engineering University
Abstract Poly(p-phenylenediamine) (PpPDA ) nanocomposites with polystrene-co-maleic acid
(PSMA) have been obtained by chemical copolymerization method. PpPDA-PSMA, PpPDA-PSMA-PS
nanocompositions have been synthesized and found their high electric conductivity and solubility. The
mechanism of poly(p-phenylenediamine) nanocomposites formation has been investigated by studying
parameters (such as the molar ratios of PSMA and p-phenylenediamine, type of oxidizing agent, adding of
PS to composite) which affecting conductivity, of the resulting products.
Key words: Poly(p-phenylenediamine), Conducting
polymer, Chemical oxidative  polymerization
Nanocomposites

1. Introduction analogous properties, such as redox activity. As

Various inorganic-polymer nanocomposites
composed of different combinations of two or
more components have attracted progressive
attention in today’s world due to their potential
uses as chemical sensors, electronic and optical
devices, and as catalysts [1]. These properties offer
wide range of opportunities for the use of heat-
resistant epoxide resins and composites, as well as
polymers as semiconductor materials in the
production of  various parts of the
microelectronics, additives that add antioxidant
and antistatic properties to industrial polymers.

Recently, it has become the object of numerous
studies of polymeric materials, including
nanocomposites, to obtain new polypeptide
oligoarilines, investigate their synthesis processes,
determine the properties and perspective
applications of oligomeric products received and
set up specific properties on their basis [2].

Polyaniline (PANI) has been one of the most
extensively investigated polymer because of its
processibility, ease of preparation, environmental
stability, photoelectric property, cost effectiveness
and potential in the field of catalysis, biosensors,
batteries, electronics, opto-electronics and enable
control of particle size and lead to uniform
distribution of nanoparticles [3].

Phenylenediamines, "amino anilines”, are
directly related to aniline, and they can
correspondingly be oxidized to the related
oligomers and polymers. Phenylenediamines are
easily prepared by chemical or electrochemical
oxidation. Their conductivity is lower by many
orders of significance compared with polyaniline,
and they rank among non-conductors. A close
resemblance of the chemical structure of
polyanilines and polyphenylenediamines,
however, endows both groups with other

the conductivity is important but is not the only
parameter demanded by applications of
conducting polymers, polymers derived from
phenylenediamines have recently become ever
more studied [4,5].

2. Experimental

Synthesis of Poly(styrene-co-maleic anhydride)

All reagents used in our experiment are of
analytical purity and used without further
purification. For getting p-phenylenediamine
nanocomposites as a matrix polymer we used
polystyrene- co- maleic acid. Firstly,
polystyrene-co-maleic anhydride was synthesized
from styrene and maleic anhydride by the using
BPO (0.2 g) as an initiator.

The reaction was carried out in a 100 ml
two necked round bottom flask with continuous
magnetic stirring, connected to reflux condenser.
70 ml dry THF was placed in the flask then 0.043
mol (5 ml) new distilled styrene and 0.043 mol
(4.24 g) maleic anhydride was dropped into the
THF. The reaction was then carried out in nitrogen
atmosphere for 20 minute. 0.0043 mol (0.02 q)
BPO initiator was added into the flask. After the
addition, the reaction mixture was stirred
additionally in 5-6 hours period at 75-80 °C to
ensure the reaction had proceeded to completion.
After reaction completed reaction mixture which
is in a fluid-liquid form was cooled. For getting co-
polymer sedimentation we added methanol 2-3
times more than mixture. The copolymer obtained
is stirred at room temperature for 4 hours with 50
ml of chloroform (CHCIs) for purification from
polystyrene, which is likely to be a product, then
filtered and dried in a vacuum cupboard.

Synthesis of Poly(styrene-co-maleic

acid)
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Obtained anhydride was hydrolyzed
through NaOH and converted to polystyrene-co-
maleic acid. 2.0 g of PSMA copolymer is added
to 100 ml of 1M NaOH at room temperature,
mixed with magnetic mixer, which is processed
with 2M HCI and white colored precipitates in gel
form. It is washed with distilled water to remove
excess amount of acid and dried at 30 °C for 48
hours.

Synthesis of Collodial p-Phenylenediamine-PSMA
nanocomposite

Colloidal p-phenylenediamine in
nanoscale was synthesized under the influence of
ultrasonic  waves by oxidation of p-
phenylenediamine with 1M HCI stabilizer,
polystyrene-co-maleic acid and APS as an
initiator.  After dissolving 0.4 g of PSMA in
distilled water, 0.2 ml of p-
phenylendiamine which was distilled two times
under vacuum was added, then HCI was added
drop wise until pH reach to 3. 0.57 g APS was
dissolved in 50 ml distilled water, the solution was
cooled to 273-277 K with the help of ice baths.
Both solutions were placed in a three necked flask
(equipped with nitrogen gas, ultrasonic blender
and dropping funnel) and nitrogen gas was
bubbled for 20 minutes to remove oxygen gas from
the atmosphere. APS was added drop wise to
PpPDA solution under ultrasonic waves (40 Hs
and 100 w power) for 1 hour. The solution was
mixed for 6 hours until polycondensation was
complete. Then, after filtration of sedimentation it
was washed with distilled water and methanol, the
reaction product was dried at 313 K during 24
hours.

Synthesis of
nanocomposite

0.5 g of PSMT and 10 ml of THF was
placed in 25 ml graduated cylinder, then was
vigorously mixed with magnetic mixer at room
temperature for 10 minutes. Then the calculated

PpPDA-PSMA-PS

amount of HCI was added to the first solution and
again was mixed in the intensive condition with a
0.5 hour magnetic mixer. In another one, the 0.75
g PS + 10 ml THF was dissolved until getting latex
solution, and it was added drop wise to the first
solution. The extraction additive was intensively
mixed with room temperature for 7 hours with a
magnetic  stirrer.  After this process, the
nanocomposites are removed by precipitating the
polymer from the solution.

3. Results and discussion

The composition of the products were

determined IR spectrometry method.
In figure 1 a) The 1Q spectrum of the PpPDA-
PSMA nanocomposites is given.
In general, FT-IR spectra of all polymers exhibited
two or three broad peaks at 3432 cm suggesting
N-H stretching vibrations of —-NH groups. The
peak at 3000 cm™ was attributed to the C-H
stretching vibration of the benzene ring, whereas
the peak at 1701 cm™ was attributed to C=0
stretching in the acid group The polymers also
showed strong peaks in the region between 1120
and 1298 cm, as well as between 1476 and 1560
cm®, which were associated with the quinonoid
and benzenoid rings repectively. The peaks at
frequencies 503 to 870 cm™ refer to the non-
standard deformation dance of C-H stretching.
In the b) section of this figure, the IR spectrum of
the PPPDA-PSMA-PS nanocomposites is shown.
The peaks at 3432 cm™ suggesting N-H stretching
vibrations of —NH groups, at 3000 cm™ was
attributed to the C—H stretching vibration of the
benzene ring. The polymers also showed strong
peaks in the region between 1120 and 1298 cm™?,
as well as between 1476 and 1560 cm™, which
were associated with the quinonoid and benzenoid
rings repectively. The peaks at the 585 to 877 cm”
1 frequencies correspond to the C-H
communication’'s non-smooth deformation danc

Figure 1. IR spectrum of a) PpPDA-PSMA,;

10
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b) PpPDA-PSMA-PS nanocomposites

4. Conclusion

In summary, we have obtained PSMA as a
matrix and the oxidation polycondensation
reaction of the poly(p-phenylenediamine)
monomer in the presence of this matrix has been
accomplished. Electrical conductivity, melting and
dissolution properties of nanocomposites, as well

as the structure characteristics of the prepared
polymers and compositions were determined. It
has been shown that the structure and particles of
the PpPDA in the nanocomposites form in the
nanoscale, and its electrical conductivity is
dramatically affected by the structure of the matrix
polymers and the nature of the functional groups.
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1, 4-DIAMIN BENZOL VO POLISTIROL-alt-MALEIN TURSUSU 9SASINDA
NANOKOMPOZISIYANIN ALINMASI
A. Bayramova, R. Rzayev
Stirol vo malein anhidridi asasinda polistitol-alt malein tursusu sintez olunmus , onu matrix polimer
kimi istifado etmoklo 1,4-diamin benzol ilo birlikdo nanokompozisiyasi hazirlanmisdir. ©ldo edilmis
kompozisiyanin elektrik kegiriciliyi, holl olma gabiliyyati, arimasi vo s kimi xassalori dyronilmisdir. Belo
bir naticaya golmok olar ki, kompozisiyanin strukturu, onun elektrik kegiriciliyi birbasa matrix polimerin
qurulusundan v funksional qruplarin tabistindon asilidir.
Acar sozlar: 1,4-diamin benzol, Oksidlasma polikondenslosma, Nanokompozisiya, Elektrik kegiricilik
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MNOJYUYEHUE HAHOKOMIIO3UIIUU HA OCHOBE 1,4 IUAMHUHA BEH30JIA U
NOJIMCTUPOJIA-C-MAJIMHOBBIM AHI'MAPUIOM
A. BaiipamoBsa, P. P3aiieB

[Tonucrepon-c-ManenHOBbI aHTUAPUT ObUI CHUHTE3UPOBAaH HA OCHOBE CTHUPOJIA M MAaJICHMHOBOTO
aQHTHJIPUJIA, UCTIONB3Ysl €ro B Ka4eCTBE MAaTPUYHOTrO moauMepa ¢ 1,4 auamMuH O0eH30J10M ObLIa MOTy4YeHa
€ro HaHOKOMIIO3UIHsL. Y TMOTy4YEeHHON KOMIIO3UIIMU U3Yy4alOTCs TAKME CBOMCTBA KaK 3JIEKTPOIPOBOIHOCTb,
pPacTBOPUMOCTD, TUTABJICHUE W TaK Janee. MOXHO MPUUTH K BBIBOJAY , YTO CTPYKTypa KOMIIO3UIIUH, €€
ANEKTPOTPOBOTHOCTD 3aBUCAT HA MPSIMYIO OT CTPOSHUS IOJIMMEpa M OT MPUPOIBI (PYHKIIMOHATIBHBIX
TPYIII
KiaoueBble caoBa: 1,4 gmamun OeH3oy, OKHCIEHHE MOJMKOHJCHCAIUSA, HAHOKOMIIO3HIIHS,
AIEKTPONPOBOIHOCTD

12
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YK 543
PA3BPABOTKA XUMHMNYECKOI'O CPEACTBA IJ1s1 OUUCTKHU IMOBEPXHOCTEM OT
MUHEPAJIBHBIX OTJIOKEHUU PA3JIMYHOI'O ITPOUCXOXIAEHUSA
A.M.CamenoB, A./l.Ara-3age, M.J.Axncadgaposa, O./l.Ara3ane,
H.H.IlIpixmamenoBa
HUITMHedreraz SOCAR

Annomayusn: [onyuenvt xumuyeckue cpedcmea 0Jist OYUCHKU NOBEPXHOCIE OM MUHEPATILHBIX OMAONCEHUL PA3TUYHOO
NPOUCXONCOCHUSL, KOMOPbLE BKIIOUAION A30MHYI0 KUCIOMY, MOYESUHY, AHUOHAKMUGHBIN noaumep u 600y. B paspabomannvix
cocmasax OJisl CONesblx OMAONCEHUAX azomuas kucroma cocmagasem 11,06-16,39 %, mouesuna 6,23-9,23 %, anuonaxmugnwlii
noaumep 1,06-3,85 %.

Hccneoosan szawumuviti 3¢pgpexm  pazpabomannvix Xumuueckux cpeocms. Bouiichena, umo apexmusnocmo
PAcmeopenust OOHbIX PACMBOPO8 IMUX CPEOCME GbICOKAS. YCMAHOGIEHO, YMO HABeCKU Cylbpama mazHus u Kapbonama
Kanoyust 6 1 %-Hblx B0OHBIX PACBOPAX XUMULECKUX CPEOCME PACMEOPSIOMCsL HOIHOCIbIO 6 meueHue, coomeemcmeaento, 9-10
u 13-15 munym. Pacmseopumocme naxunu 6 10 %-nwix 60onwix pacmeopax cocmagasiem 90-94 %-a, a cmenens kopposuu meonot
naacmunul 8 1 %-nvix 600HbIX pacmeopax npu ymepennou memnepamype 0,05570-0,06538 mm/200.

KiroueBble CJ10Ba. XUMHNYCCKUC CpCacTBa,
MUHCPAJIBbHBIC OTIOXCHHA, PAaCTBOPHUMOCTD, 33.H.[PITHI>II>1

¢ dekr.

Beenenne. OOpa3oBaHue HaKUIM SBIISETCS KOppO3MH, ISl  yYMEHBUICGHHS  KOPPO3UHU
npobIemMoit B psane IIPOMBIIITIEHHBIX METAJIMYECKUX YacTed B KOMIIO3ULIMIO BBOJSAT
TEXHOJIOTUYECKUX IIOTOKOB. Haxunp MHTUOUTOPBI KUCIOTHOW KOPPO3UM METajlIoB, B
IpeJCTaBiIseT co00M TBEPIOE BELIECTBO, KOTOPOE NIEPBYIO OuYepelb - Aa30THCTbIE OCHOBAHUS U
B OCHOBHOM oOOpa3yeTcsi Ha IOBEPXHOCTSIX [IOBEPXHOCTHO-aKTUBHbBIE BEILLIECTBA.
00OpYyIOBaHUs, TOABEPKEHHOTO BO3ACHCTBUIO CunbpHble MUHEPAJIbHbBIE KHUCIOTHBIE TOJIBKO
BOJIHBIX TEXHOJOIMYECKHX IOTOKOB. OOBIYHO aKTHBHO PAaCTBOPSIIOT HOBEPXHOCTh MeTajlla, HO U
HaKWUIIb COJEP)KUT HEOPraHUYECKUE BEIIECTBa, paspyllaloT 3allUTHBIC IIACCUBHBIE CIIOM Ha
MMEIOIIMEe OTHOCUTEIBHO HU3KYIO PACTBOPUMOCTh IIOBEPXHOCTHU METaJIOoB, TaKuX Kak
B BOJIE. HEp’KaBeIoLask cTajab. DTO MPUBOJUT K KOPPO3UHU

Jlns ynaneHust HAKAIU U MHTHOMPOBAHUS ee METAJUINYECKOT0 000pyAOBaHMs, OCOOEHHO B
oOpa3oBaHMsI B Pa3JIMYHBIX MPOMBIIUIEHHBIX MeCTaX CBapHBIX IIBOB M CTHIKOB Pa3HOPOJHBIX
TEXHOJIOTHYECKUX IOTOKaX pa3paboTaH psin METAJIJIOB.

METOJIOB ~ XMMHYECKOW  oOpabotku. Takue Ko Bropo#i rpymnme cocTaBoB Uil yAaleHUS
XUMHUYEeCKHe 00pabOTKHU, KaK MPABUIIO, TPOBOAST HAaKWIIA OTHOCSTCS KOMIIO3HMLIMHU, COZEpKallne
IIyTEM CMEIIMBAaHUSA XMMHYECKOIO peareHTa Ui KOMILIEKCOHBI [4-6]. KoMIutekcoHbI-3TO
00pabOTKH €  TEXHOJIOTMYECKHMM  IOTOKOM, OpraHuYecKHe XenaTooOpas3yrolue COeTUHEHHUs,
o0ecnieunBas TeM cambIM 00paboTKy colepKallie B  MOJIEKYJ€ CIOCOOHBIE K
TPYAHOJOCTYIIHBIX TOBEPXHOCTEM M yMEHbILAs KoopauHaimu atrombl N, S w/unu P, a taxke
WM UCKIII0Yas HENPOU3BOJIUTEIBHBIE 3aTpaThl KapOokcuiibHbIe, (pochoHOBBIE, PochoHUCTBIE U
BPEMEHH. apyrue  rpynnbl.  KOMIIIEKCOHBI — aKTHMBHO

B imrtepatype omnmcaHo HeMano CpENCTB CBA3BIBAIOT aTOMBI KallbllMs, MarHus, ’kenesa u
JUIg yAAJIEHUs OTJIOKEHUN Hakunu. I3BecTHbIE JpYTHX METAJUIOB, COAEPKAILUXCS B OTIOKEHUSX,
CpeaCcTBa MOT'YT OBbITh pa3fielieHbl Ha HECKOJBbKO YTO U IPUBOJUT K Pa3pyLICHUIO 3TUX MOCIEIHUX.
OCHOBHBIX  Ipynn, KaXIOW M3  KOTOPBIX OOmMM  HEIOCTaTKOM  BCEX  CPEJICTB,
CBOMCTBEHHBI CBOU MPEUMYILIECTBA U HEAOCTATKH. COJIepKalINX KOMIUIEKCOHBI, SBJISETCA TO, YTO

IlepByro rpymniy cOCTaBIAIOT KOMIIO3UIIMU KOMIUIEKCOHBI, MHTEHCUBHO B3aWMOJEHUCTBYS C
Ha OCHOBE MHHEPAJIbHBIX KHUCIJIOT, 00JIaJarouinx MOHAaMH  METAJUIOB,  aKTUBHO  pa3pyllaroT
BBICOKMMHM  KOHCTAHTaMH  JIUCCOLMALIMM U METAJTINYECKUE 4acTH 000opya0BaHUs.
CO3/1aI0IIUMHU B pacTBope BBICOKYIO WHruburopsl KHUCIOTHOW KOPPO3UU METAJLIOB,
KOHIIEHTPALMI0 MOHOB Bojxopozaa [1-3]. B atux CHOCOOHBIE 3alMIATh METAJJIBI OT BO3JCHCTBUS
YCIIOBUSIX HJIET WHTEHCHBHOE PACTBOPEHHE Kak MOJIOKUTEIHHO 3apsSKEHHBIX HIOHOB BOIOPOa, HE
KapOOHATHBIX, TaK M  JKEJIe30  OKHCHBIX IIPEIOTBPALIAIOT  BO3JEHCTBHE  OTPHULIATEIBHO
OTJIO)KEHUH, OJHAKO METAJNIMYECKHEe YacTH 3apsSOKEHHBIX HMOHOB  KOMIUIEKCOHOB. Takke
o0Opy/noBaHUsl  TMOABEPralOTCS  3HAUYUTEIbHON KOMIUIEKCOHBI AKCTPAarupyloT OKUCIBl METaJIOB
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U3 CTEKJa, KEPAaMUKH, SMAJEBBIX IOKPBITMM W
OPYIUX 4acTeH, 4TO IPUBOAUT K UX TIOMYTHEHUIO
Y TIOPTUT BHELIHUN BUJ OBITOBOI TEXHUKH.

Hawnbonee MSTKUMH MOIOILIMMH
cpencTBaMH, K TOMy K€  OOJaJaroniuMu
JKOJIOTHYCCKOM YHUCTOTOM, SIBJISIIOTCS
KOMITO3MIIMM Ha OCHOBE TMPHUPOJIHBIX  HIIU

AQHAJIOTUYHBIX MPUPOJIHBIM OPraHUYECKUX KUCIOT
(YKCYCHOM, TMMOHHOM | T.1.), WJIH OPTaHUYECKUE
Cynb(GOKUCIOTHI [7,8].

OnHako  coCTaBbl  TPEThEM  IPYIIIbI
0071a/1al0T HEBBICOKOW OTMBIBOYHON E€MKOCTHIO U
CKOPOCTBIO PACTBOPEHUS HAKUITHBIX OTJIOKEHU.

Hean padorsl. Llensio HacTosmel paboThI
ABIIAETCS pa3paboTKa XMMUYECKOTO CPECTBA AJIs

O4YUCTKH HOBCpXHOCTefI oT MHHCPAJILHBIX
OTJIOKEHHH  Pa3IMYHOrO  HPOUCXOXKICHUS,
o0Jaaromero yIy4IIeHHBIMU
IKCIUTYaTallMOHHBIMU CBOICTBaMH,
HI03BOJISFOLIETO pacIUIUpPUTh ACCOPTHMEHT

HMCHOIIHUXCA CPEACTB TOI'O HABHAYCHUA Ha OCHOBC
AOCTYIIHOI'O CBhIPbA.

IIpakTHyeckas 4acTh. ITonyuenst
XUMHNYECCKHUEC cpeacTBa JII O4YHUCTKH
IIOBEPXHOCTEH OT MHUHEPAIbHBIX OTJIOXKCHUU
pa3IM4HOTO IIPOUCXO0KICHHS], KOTOpBIE

BKJIIOYAIOT a30THYIO kuciory (IOCT 11125-84),
moueBnHy (I'OCT 2081-92), aHMOHAKTHBHBIN
nonumep, ¥ Boay [9]. Xumuueckue cpenctsa B
KayecTBE aHMOHAKTUBHOTO TIOJHMMEpa COAEpIKaT

kapOokcumetuiemwonosy (KMID) (TY 2231-
037-26289127-01) wnm nomuakpmiamuy (ITAA)
(TY 6-01-1049-92).

[Tomyuenue XUMHYECKHX CpencTB
MPOBOAMUTCS cileayrommMm obpasom: B konly
nogaercs Bojga u 1,1 monst 65%-HOM a3oTHOM
kucnothl. [Ipu sTom obOpazyercs 8%, 10% u 12%-
it pactBopbl. PactBop oxmaxmaercs g0 +10°C u
BKJIIOUAETCS MarHUTHas MeNIajka. 3aTeM K
pactBopy momaercs 1,0 mons kap6amumaa. [Tocne
MOJIHOTO B3aUMOJICHCTBUS MOYEBUHBI C a30THOU
KHCJIOTOM CMeChb HarpeBaercs A0 KOMHATHOMU
TeMreparypbl. B nanbpHeiilieM B peakuOHHYIO
cmech momaercs KMIL unu IIAA B xomuuecTBe
2% win 4% u TOpoJOJIKAETCS MNPEBpALLEHUE
MEIIAJIKU 0 00pa30BaHuUsl OJTHOPOIHON MacCCHI.

PC3y.]'IBTaTBI MOJIYUYCHUA XHUMHUYCCKHUX
CpCaACTB JUISA OYUCTKH HOBerHOCTCﬁ oT
MHUHCPAJIbHBIX OTJIOXKECHU M Pa3JIUIHOIO

MIPOUCXOXICHUS TTPUBEICHBI B Ta0mIe 1.

W3 Tabmmnpl 1 BUAHO, 4TO B pa3pabOTaHHBIX
CcOCTaBax COJICBBIX OTJIOKEHHSIX 65%-s1 a3oTHas
kuciora cocraiaser 11,06-16,39%, mouceBHHA
6,23-9,23%, anmoHakTUBHBIN momuMep 1,06-
3,85%.

3amuTHBIA 3¢ (HEKT MPUTOTOBIECHHBIX
XUMHUYECKUX CPEJICTB OIPEACICHBI 0 METOAMKE,
KoTopast ornucana B [10] 1 3Tu paboThI
MIPUBOAATCS HUKECIETYIOIMMHU [TpUMEpamMu

Tabmuna 1
XUMHUYECKUE CPEACTBA I OYUCTKU MOBEPXHOCTEN OT MUHEPAIBHBIX OTJIOKEHUIN PasIuiHOTO
MPOUCXOKICHUS
Ne 65%-s a3oTHast | MoueBuHa, | AHMOHaKTUBHBIN noaumep, | Boga,
abpaszmna | kuciora,% mac. % mMac. % mMac. % wmac.
KMI] ITAA
1 11,28 6,35 1,96 - 80,41
2 13,88 7,81 1,96 - 76,35
3 16,39 9,23 1,06 - 72,42
4 11,28 6,35 - 1,96 80,41
5 13,88 7,81 - 1,96 76,35
6 16,39 9,23 - 1,06 72,42
7 11,06 6,23 3,85 - 78,86
8 13,61 7,66 3,85 - 74,88
9 16,08 9,05 3,85 - 71,02
10 11,06 6,23 - 3,85 78,86
11 13,61 7,66 - 3,85 74,88
12 16,08 9,05 - 3,85 71,02

1.PacTBOpeHHEe MUHHEpaAIBHBIX COJIEH B
BOJHBIX pacTBopax MIPUTOTOBJIEHHBIX
XMMHMUYECKUX cpeAcTB. HaBecky MuHepanbHOI

14

comu B | I momemarmT B TEPMOCTaTHPYEMbIN
CTakaH C MoromuM pactBopoM (200 M) u
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65+£5°C. BeimepxuBaror 60 MHHYT HW He
PacTBOPUBLIYIOCS 4acTh HaBECKH
OT(UIBTPOBBIBAIOT, IIPOMBIBAIOT BOIOM M CyIIaT
npu 100+5°C o mocrostaaoro Beca. 1o pasnoctu
Macchl  ONpPENENSIOT  CTENeHb  PacTBOPEHUs

HaBeCKU. B ciydyae T™OJNHOTO pacTBOpEHUs
HaBECKH, (PUKCHPYIOT BpeMsl PpacTBOPEHHS.

Pe3ynbTaThl ncciae0BaHui MPUBEICHBI B TAOIUIIS
2.

Tabnuua 2

Pe3ynbTathl pacTBOpeHUs MUHEPAJIbHBIX cosei (Cysab(haTa Maruus U KapOoHaTa KaJbILIHs)

Ne HaumenoBanue Hagecka MunepaibHOM Bpewms Hagecka MuHepasbHbIX coJiel mocie
obpasma MUHEpaIbHBIX COJIeit COJIH, TPaMM pactBope- pacTBOopeHHs (PacCTBOPHMOCTD) B
HUS, 1%-HOM pacTBOpE
MHUHYTa r %

1 Cynedat Maraus 1 10 PactBOp 100
Kapbonat xanpius 1 15 PacTBOp 100

2 Cynbdat Maraus 1 10 PactBOp 100
Kapbonar xanpius 1 15 PacTBOp 100

3 Cynedat Maraus 1 9 PactBOp 100
KapOonar xanpius 1 14 PacTBOp 100

4 Cynbedat Maraus 1 10 PacTBOp 100
KapOoHar kanb1us 1 15 PactBop 100

5 CynbdaT Maraus 1 10 PactBoOp 100
KapOoHar kanb1us 1 15 PactBop 100

6 CynbdaT Maraus 1 9 PactBoOp 100
KapOoHar kanblus 1 14 PacTBOp 100

7 CynbdaT Maraus 1 10 PactBoOp 100
KapOoHar kanb1us 1 15 PactBop 100

8 CynbdaT Maraus 1 9 PactBoOp 100
KapOoHar kanblus 1 14 PacTBOp 100

9 CynbdaT Maraus 1 8 PactBoOp 100
KapOonar xanbius 1 13 PacTBOp 100

10 Cynbedat Maraus 1 10 PacTBOp 100
KapOonar xanbius 1 15 PacTBOp 100

11 Cynbsdat Maraus 1 9 PactBOp 100
KapOonar xanbius 1 14 PacTBOp 100

12 Cynbedat Maraus 1 9 PactBOp 100
KapOonar xanbius 1 14 PactBOp 100

3 Ta6J'II/II_[I>I 2 CTaHOBHUTCS SCHBIM, 4YTO MMPOMBIBAKOT HHCTHHHHpOBaHHOﬁ BO,Z[OI>’I u

HaBECKHU Cyib(ara MarHus u KapOoHaTa KajabIus
B 1%-HBIX BOJHBIX PAacTBOpax XHUMHUYECKHUX

CPEICTB, pa3zpaboTaHHBIX TUTSt OUYUCTKH
MOBEPXHOCTEH OT MUHEPAIBbHBIX OTJIOXKEHHI,
pacTBOPSIOTCA MOJTHOCTBHIO B TE€YEHHE,

COOTBETCTBEHHO, 9-10 1 13-5 munyT.
2.PacTBOPHMOCTD OTJIOKEHHH (HAKWIIH) B
BOJHBIX pacTBopax MIPUTOTOBIIEHHBIX
XUMHUYECKUX CpeACTB. B kadecTBe OTIOXKEHUU
UCIOJB30BATM OCAJKU C TMOBEPXHOCTU TPYOOK
MIPOMBIIIJIEHHOTO  TeriooOMeHHuKa. HaBecky
Maccoi 1 r momemaroT B TEpPMOCTOMKHI CTakaH,
BHOCAT 100 MJI BOJHOTrO pacTBOpa XUMHUYECKOTO
CpPEACTBA B COOTBETCTBYIOUIMX KOHILIEHTPALMAX
(10%-Hor0), BBIIEPKHMBAIOT TPU TEMIIEpaType
60°C B Teuenue 7 yacoB. Ilo mcTeYeHHH TOTO

BPEMEHHU COIEPIKUMOE CTaKaHa
OT(QUIBTPOBBIBAIOT ~ Yepe3  MpelBapUTEIHHO
BBICYUIICHHbIE W B3BEIICHHblE  (UIBTPHL,
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MOACYIIMBAIOT B CYIIMWJIBHOM ImKady TMpu
temrepatype 100+5°C B Teuenue 4 yacos, 3aTeM
B3BemmMBaOT. Ilo  pasHume  pe3ynbTaTroB
B3BELIMBAHMUS O CYIIKA M TOCHE CYIIKH
(GUIBTPOB C OCTaTKAMU OTJIOXKEHHUH OINpPENestoT
CTENEHb PACTBOPEHMS HABECKU B PacTBOpPaxX
KHUCIIOT. Pe3ynbrathl ccneaoBaHuii MPUBEAECHBI B
tabmuie 3.

3. Koppo3usi MeTHOM MJIACTUHBI B BOAHBIX
pacTBOpax XMMHUYECKUX CPeNCTB. B KoHMYECKyIO
konOy (250 wut), 3aKpBIBArONIyIOCS MPOOKOH,
nomemaT Meaayr tiactuny (30 x 30 MM) u
sanmuBaloT 200 M1 WCCIeayeMoro  pactBopa
ompeneneHHo  koHmHeHtpamuu  (1%-i) wu
BBIZICP)KUBAIOT TIPH KOMHATHOM Temneparype (20-
25°C) B teuenune 1-4 wmecsues. I[lepromuuecku
MJACTUHY BBIHUMAIOT, TPOMBIBAIOT BOJAOW U
cymat mpu 95+5°C 10 MOCTOSHHOTO Beca,
B3BEIIUBAIOT U OMNPENENSIOT CTENeHb KOPPO3HH.
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Pe3ynbTaThl MccnenoBaHUN MPUBEACHBI TaKKe B
Tadaure 3.

Tabmuma 3
PacTBOpUMOCTB OTJIOKEHUI B BOJHBIX PACTBOPaX XUMHUYECKHUX CPEICTB
Ne o6pasma Crenens pactBopenus B 10%-HbIx CreneHb KOppo3uu, MM/TOJI
BOJIHBIX pacTBoOpax, %
1 90 0,05668
2 90 0,05945
3 91 0,06365
4 90 0,05793
5 91 0,05978
6 93 0,06564
7 90 0,05468
8 92 0,05863
9 94 0,06598
10 90 0,05570
11 92 0,0596
12 93 0,06538

Kak BuaHO 13 Tabnuubl 3, pacTBOPUMOCTh
HAKWUIM, B3ATBIX U3 TIOBEPXHOCTH TPYOOK
MIPOMBIIIJICHHOTO TeIjioo0OMeHHrKa, B 10%-HbIX
BOJIHBIX pacTBOpax pa3pabOTaHHBIX XUMHYECKHX
BemectB cocraBigeT 90-94%-a, a cremneHs
KOPPO3UM MEIHOW TUIaCTUHBI B 1%-HbBIX BOJHBIX
pacTBOpax »dSTHUX BEIIECTB TMPU YMEPEHHOM
temneparype 0,05570-0,06538 mm/roz.

W3 npuBeneHHBIX MPUMEPOB CTAHOBHUTCS
SACHBIM, 4YTO 9S((PEKTUBHOCTH  PACTBOPEHUS
BOJIHBIX PAaCTBOPOB pa3pabOTaHHBIX XUMHUYECKHUX

CpCACTB AJIA OYHCTKHU HOBCpXHOCTGfI oT
MHHCPAJIBbHBIX OTJIOKECHHUIA Pa3IN4IHOTO
IMPOUCXOKACHUA BBICOKass W OTHU BCIIECTBaA
IIO3BOJAOT pacliipuTh ACCOPTUMCHT

HMCIOIIUXCA CPEACTB TOI'O HA3HAUCHUS HAa OCHOBE
AOCTYITHOT'O CBhIPbA.

MIPOUCXOXKICHHS, KOTOPhIE BKIIOYAIOT a30THYIO
KHCIIOTY, MOYE€BHHY, aHHOHAKTUBHBIH MOIUMED, U
BoNy. B pa3zpaboTaHHBIX cocTaBax JAJisi COJIEBBIX
OTJIOKEHUSAX a30THAas kuciora cocrasiser 11,06-
16,39%, moueBuHa 6,23-9,23%, aHMOHAKTUBHBIN
nosmmep 1,06-3,85%.

WccnenoBan 3alUTHBIN ekt
pa3paboTaHHBIX XUMUYECKUX CPECTB. BrlsicHeHa,
910  3(QQPEKTUBHOCTH PACTBOPEHHUS  BOJHBIX
PacTBOPOB ATUX CPEACTB BbICOKAs. Y CTAHOBJIEHO,
4YTO HaBeCKW cyib(dara MarHus MU KapOoHara
Kampluss B 1%-HBIX  BOJIHBIX  pacTBOpax
XUMHUYECKUX CPEJICTB PACTBOPSIIOTCS MOJIHOCTHIO
B TEUEHHE, COOTBETCTBEHHO, 9-10 u 13-15 MunyrT.
PactBopumocts Hakumu B 10%-HBIX BOJHBIX
pactBopax coctaBuser 90-94%-a, a cremneHb
KOPPO3UH METHOM TIacTUHBI B 1%-HBIX BOJIHBIX

BoiBojabI. [TonydeHbl  XUMHUYECKHE pacTBopax NpH  yMEPEHHOW  TemIeparype
CpeICTBa IS OYHCTKH TIOBEPXHOCTEH  OT 0,05570-0,06538 mm/ro.
MUHEPaATbHBIX OTJIOXKEHUH pa3InIHOTO
Jlureparypa
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SOTHLORIN MUXTOLIF MONSOLI MINERAL COKUNTULORDON TOMIZLANMOSI
UCUN KIMYOVI VASITONIN ISLONMOSI
A.M.Samadov, 9.D.Aga-zads, M.E.Olsaforova, O.D.Agazads,
N.N.Sixmammadova
SOCAR Neftgazelmitadgigatlayiha institutu

Sothlorin miixtalif mansoli mineral ¢okiinriilordon tomizlonmasi tgiin torkibinds azot tursusu,
karbamid, anionaktiv polimer vo su olan Kimyavi vasitolor hazirlanmisdir. Islonmis duz ¢6kma torkiblorinda
azot tursusul 1,06-16,39%, karbamid 6,23-9,23%, anionaktiv polimer1,06-3,85% toskil edir.

Islonmis kimyavi vasitalorin miidafio effekti tadqiq olunmusdur. Aydin olmusdur ki, bu vasitalorin
sulu mohlullarinin hoall etmo effektivliyi yiiksokdir. Miiayyan olunmusdur ki, maqnezium sulfat vo kalsium
karbonat maddaslorinin migdarlart kimyavi vasitalorin 1%-li sulu moahlullarinda miivafiq olaraq 9-10 vo 13-
15 daqigo arzinds tam hall olurlar. 10%-li sulu mahlullarda arpin hall olmasi 90-94%, mis 16vhanin
miilayim temperaturda 1%-li sulu mohlullarda korroziya daracasi 0,05570-0,06538 mm/il toskil edir.

Acar sozlar: Kimyovi vasitalor, mineral ¢okiintiilar, hall olma, miidafio effekti.

DEVELOPMENT OF CHEMICAL AGENT FOR CLEANING SURFACES FROM MINERAL
DEPOSITS OF DIFFERENT ORIGIN
A. M.Samedov, A.D.Aghazadeh, M. E.Alsafarova, O. D. Aghazadeh,
N. N.Shikhmammadova

“Oilgasscientificresearchproject” Institute, SOCAR
Chemical agents for cleaning surfaces from mineral deposits of various origin, which include nitric
acid, urea, anion active polymer, and water have been prepared. In developed compositions for salt
sediments of the nitric acid makes 11.06- 16.39 %, urea -6.23- 9.23 %, anion-active polymer 1.06 - 3.85 %.
The protective effect of the developed chemical agents was investigated. The dissolution efficiency
of aqueous solutions of these agents proved to be high. It was found that weight quantities of magnesium
sulfate and calcium carbonate completely dissolve in 1% aqueous solutions of chemical agents within 9-10
and 13-15 minutes respectively. The scale solvability in 10% aqueous solutions makes 90-94 %, and the
corrosion degree of the copper plate in 1% aqueous solutions under moderate temperature is 0,05570-

0,06538 mm/ year.
Key words: chemical agents, mineral deposits, solvability, protective action
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YK 581.184
YCTOHUYHUBOCTHh ®YHKIIMOHAJBHON AKTUBHOCTH KJETOK DUNALIELLA SALINA
IPPAS D-294, MOAUDPULINPOBAHHBIE CUHTETUYECKUMU AHTUOKCUJJAHTAMMU,
TP HU3BKOTEMITEPATYPHOM CTPECCE Y BBICOKOM COJIEHOCTH
A.P. Ixxanunosa, U.U. Anues, X.X. Mareppamosa, I'.U. Auu-3ane
bakunckuii cocyoapcmeennslit ynueepcunem
Ha ocnosanuu NOJIY4EHHbLX pe3ylbmamoe nokKasaHo, 4mo MO@u(ﬁuK[ll/;u}l KJl1emoK CuHmemu4ecKumu
anmuoxkcuoaumamu 6 mevenue 24 yacos 6 YCIOBUAX HUZKOmMeMnepamypHozo cmpecca u 8bICOKOU CcoJjlieHocmu,
nosslutaem Cymmy CUHMEIUPOBAHHBIX KapomuHoudoe u CHuaicarom npoyecc HOJZ a makoice yeseauduearom
AKmMueHoOCnb  Kamauassl. BblﬂGﬂeHO, umo Kienmku Dunaliella, MO@Ud)UL[UpOGCZHHble CuHmemudyecKumu
anmuoxcudanmamu, 6 YCIIOBUAX HU3KomemnepamypHoco cmpecca u 8bICOKOU cojlieHocmu, npoAe6JIAlion nO6blIUEHH) IO
DYHKYUOHATBHYIO YCMOUNUBOCHb K QCUCMBUIO PA3IUYHBIX OCIPbIX 003 Y D-B uznyuenus.
KioueBble cJIoBA: Dunaliella, COJIEHOCTD,
HU3KOTEMIIEpaTypPHBIi cTpecc, CUHTETUYECKUE
AHTUOKCUJAHThI, Y @-B uznyuyenue

Beenenne W3BecTHO OO0MBIIOE YHCIO OyTtun (eHoJa Ha pOCT, AKTUBHOCTh YHJIOTEHHON
CUHTETHYECKUX COEAMHEHHUH, KOTOpble IpHU AHTHOKCHJIAHTHOM CHCTEMBI BOJIOPOCIH
9K30Ir€HHOM MPUMEHCHHH PETYIUPYIOT POCT U Dunaliella 1 ux Y®-3amuTHON aKTHBHOCTH B
pasButHe pacteHuil. CoenuHEHHs, KOTOpbIE KJIETKe, B YCJOBUSAX HHU3KOTEMIIEPATypHOI'O
TOPMO3ST POCT PACTEHUH IMyTeM WHTHOMUPOBAHHUS CTpecca U BBICOKOW COJICHOCTH.
pacTshKeHUs KJIETOK M UX JEJEeHHUs, Ha3bIBalOTCA Martepuajbl n
perapiaHTaMM  pocTa, H  €CTh, KOTOpBIC MeTO/IbI
BBINOJIHAIOT ~ POCTOCTUMYJIUpYIOIIEee JelcTBue
[1,7]. 3HauuTeNBHBIM HWHTEPEC MPEICTABISAIOT OOBEKTOM  HCCIIEIOBAHUSA CITYKHJIa
UCCIIE/I0BaHUS ocobeHHoCTeH necTBus rajoduiabHas  3eleHas MHUKPOBOJIOPOCIIb
CUHTETHYECKMX aHTUOKCHUIAHTOB, KaK HMOHOJ H Dunaliella salina IPPAS D-294, Boinenennas u3
ero aHajyor 2,6 nu-mpem-0ytuia (eHos, KOTopble COJIEHOTO o03epa Maca3plp HaxoJslIerocs Ha
OTHOCATCS K  KJacCy  TNPOCTPAHCTBEHHO ceBepo-3amnajie TeppUTOpuu ropona baxy.
3arpyaHeHHbIX (eHomnos [3]. [Ana apdexTruBHOrO Bonopocnu BbIpaIllMBaIN npu
WCIIOIB30BaHUSI AHTHOKCHUAAHTOB HEO0OXOAUMO temrepatype 27°C B CTEKITHHBIX (DOTOpEaKTOpax
CBSI3aTh XUMHUIO U OHOJIOTHIO aHTHOKCHJIAHTOB, (250 mi),  Ha ycTaHOBKE MAJs BbIpalllMBaHUS
T.€. 3aBHCHMOCTh OHMOJIOTUYECKOH aKTHBHOCTH KYJIBTYP OJTHOKJIETOYHBIX BOJIOPOCIICH.
AHTHOKCH/IAHTOB OT UX CBOWCTB KaK HHIHOUTOPOB MunepanpsHas cpena copepxkana  (r/m): NaCl —
paZvKaJIbHBIX PEeaKIMi, a Takxke uxX 3 HeKTUBHON 175,5 ( 3,0 M); KNOs -5,0; KH2PO4-1,25;
KoHLeHTpauuu [1,6]. AKTHBHO wH3ydanachk MgSOs -50; FeS04-0,009 pacTBop
BO3MOYKHOCTH MCIIOJI30BaHUSI aHTHOKCHIAHTOB B mukpodeMeHToB (Mr/ia) — Ca(NOs)2 *H20- 735;
pACTEHHUEBOJCTBE B KadyeCTBE CTUMYJISTOPOB H3BO3 -735; ZnSO4 +7H20- 615; (NH4)Mo0Os-
pocta [4]. MU3BectHO Takxke, B OOJBIINX 100; MnCl2¢4H20- 180. CycrieH3uioo KJIETOK B
KOHIIGHTPALUAX CUHTETUYECKHE aHTHOKCHJIAHTHI doropeakTopax B TedeHHE 24 YaCOB OCBEUIATH
HAYHHAIOT JIeACTBOBATD B o0paTHOM bemsiM  ceetoM (16 BT/M?) ¥ HempephIBHO
HalpaBJICHUd U HE TOPMO3UThb, a HANPOTUB- npoayBaim  cMecblo  (Bozoyx+1,5% CO2) ¢
YCKOPSITh CBOOOIHO-paIuKaIbHbIE peakiy [8]. temnepatypoir  25°C.  Hcrounukom YO-B

OdeHp Mano cBeOEHUH O JEHCTBUH W3Iy4YeHus1 cimyxuia prytHas nmamma CBJI-120.
CUHTETHYECKUX AHTHOKCHJIAaHTOB n  uX Knerku BbIpamuBany B TedeHue 24 4acos, B
aHTHUPaJUKAIbHBIMU CBOMCTBAMH B  3€JIEHBIX WHTEHCHUBHO-HAKOITUTEIEHOM pexuMe
MHUKpoBOgopocisix [8]. B cBsa3u ¢ 3THM 1enbio KyJbTUBHUPOBAHUS M OCBELIAN KPYIJIOCYTOYHO.
Haieil paboThl SBUJIOCH MCCIIEAOBAHUE BIMSHUSA Poct KynbTyphl oOmpenensif MepuoIuIeCKUM
Pa3IUYHBIX  KOHIIEHTPALMHA  CHHTETUYECKUX MOJICUETOM YHCIIa KJIeTOK B Kamepe ["opsieBa moj
AHTUOKCUJIAHTOB 2,6 nu-mpem-OyTUI Kpe3oia MHUKPOCKOTIOM 17001 He(eTOMEeTPUIECKIM
(noHou- KJIACCUYECKUI CHHTETUYECKUM U3MEPEHUEM ONTHUYECKON IJIOTHOCTH CYCIIEH3UHU
AHTUOKCUJIAHT) U (ero aHamor) 2,6 au-mpem- Ha (OTOIIEKTPOKOIOPUMETPE.
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CopepxaHue MHUITMEHTOB B  KJIETOYHBIX
skcrpaktax (100% ameroH) wu3Mepsuid  Ha
85 1

Yuesio K1eToK, n*10°6 kia/ma

65 4—

cnektpooTomMeTpe M pacCUMTHIBAIM  Ha

ocHoBaHMHU K03 unmentoB Bermreiina [2].

25 50

Puc.1. 3aBucuMocTs  pocTa MONMYJSALUH KJIETOK

150

Dunaliella salina IPPAS D-294 oT

250
Konuenrpauus, MM

350 500

Ppa3IHYHbIX

KOHIIeHTpaluit 2,6 nu-mpem-0ytun kpesona (1) u 2,6 mu-mpem-6ytun deHona (2) B MUHEpaIbHOH cpene, B
YCIOBUSIX HU3KOTEMIIEPATYPHOTO CTpecca U BhICOKoH conenoctH (3,0 M NaCl).

Temnepatypa 27°C, HHTEHCUBHOCTH cBeTa 16 BT/M?

Jliist u3mepeHusi pOTOCHHTETUYECKON aKTUBHOCTH
KJIETOK, BBIPAIICHHBIC BOJOPOCIH  OCAXKIAIU
uentpudyruposanuem 3000 06/mMuH B Teuenue 10
MUHYT TpUd KOMHATHOW  TeMmIeparype u
MEPEHOCUITH Ha CBEXKEIPUTOTOBIICHHYIO
MUHEpAIbHYIO cpeny. [IIoTHOCTH cCycneH3uu
KIeTok fosomumu g0 10%km/mMnm  (onmTmueckas
mnotHocth  OD=0,8). CkopocTh  BbIIEIEHUSA
KHCIIOpOo/ia KIJIETKaMHu U3MEepSUTH Ha
noJisiporpaduueckoil yCTaHOBKE, C TPUMEHEHUEM
IUIATUHOBOTO  dJekTpoaa Kmapka, ocBemas
CYCIICH3HI0 B TEPMOCTATHPOBAHHOM 0OBEME,
OenbIM CBETOM HACHIMIAONIEH WHTEHCUBHOCTHU

(100 Bt/m?).
JInsg w3MepeHMs Karala3HOW aKTUBHOCTH
KJIETOK, CYCIICH3HIO OCaKTAITH

uentpudyruposanrem (3000 o6/muH.). Ocamox
nepeHocwin B cTymnky ¢ 0,51 CaCOz, no6assiim 5
MJI JUCTHJUITMPOBAHHOW BOJBI U PaACTHpAIH 0
OHOpOJHOM Macchl. Ilocie 3Toro mony4eHHyro
Maccy KOJIMYECTBEHHO TIEPEHOCHIN B CTakKaH
€MKOCThI0 50 MJI 7O METKM W HAcCTaWBaJIM IpHU
nepuoandeckoM B3OanTeiBaHuM 3-4 dyaca. B
TEUCHHE JTOTO0 BPEMEHH HJIET OSKCTPAKIHS
dbepMeHTa U3 pacTuTenbHOro Marepuana. [locne
HACTaWBaHUS CYCIICH3UI0 (QWIBTPOBAIH B CYXOH
CTakaH. AKTHBHOCTh  KaTalla3bl  HM3MEPSIIU
ra30MeTPUICCKIM METOJIOM, KOTOPBIi OCHOBaH Ha
ompefeNieHuu o0beMa IMocie NpuOaBIeHUS K
BOJIHOMY JKCTPAKTy M3 PacTE€HHH, CoJepKaIIeMy
KaTanasy, epekucu Boxopoza [5].
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OneHka cTEeneHu NEPEKMCHOIO OKUCIICHUS
mumuaoB (ITOJI) Oema mpoBeneHa MO METOTY
omnpenenenus coaepkanue MJIA B KiIeTkax
Dunaliella salina - meromoMm, OCHOBaHHBEIM Ha
peakuuu ¢ THo0apOUTYPOBON KHUCIOTOH.

Cycnensuto KJIETOK (35 MIT)
uentpudyruposanu npu 3000 06/MHUH B TeUeHUE
10 MUHYT. ITonyuyeHHbII 0CaJIoK
romorenmsuposasin B 20 ma 0,1%-oit  TXYV.

I'omorenat nentpudyrupopanu rnpu 3000 06/MuH
B TeueHne 10 munyr. K 1ma cynepnaranra
nobasmsur 4 Mt 20% TXY, comepxkamryro 0,5%
TBK. Cmech Harpesanu B BozsHO# 6ane npu 95°C
B TeueHrne 30 MHH. M Cpazy OXJIXKIAIH TIOJ
npoTouyHoil Bojoi. Ilocie neHTpudyrupoBaHus
cmecu 1pu 3000 o6/mMuH B Teuenue 10 MHUHYT,
ONpeAEIIAIN ONTUYECKYIO IUIOTHOCTH
cynepHaraHnTta npu 532 um [9].
Pe3yabTaTsl M 00Cy:KICHHE

Ha pucynke 1 npencraBieHa 3aBUCUMOCTD
pocra momynsiimu  kierok  Dunaliella salina
IPPAS D-294 ot pa3nudHBIX KOHIEHTpaIrui 2,6
nu-mpem-0yTuin kpesona (nonona) (1) u 2,6 au-
mpem-0ytun ¢enona (2) B MUHEpaIbHOU Cpelie, B
YCIIOBUSIX HM3KOTEMIIEpATYpHOrO CcTpecca U
BBICOKOW coyieHOCTH. Kak BHIHO W3 pHUCYHKA,
NPUCYTCTBUE HOHONA W 2,6 au-mpem-O0yTHI
¢deHomna B cpezie BrIpallliBaHUE 3aMETHO BIIUSET Ha
pocT KynbTypsl. Tak, mpu KoHIeHTpanusx 25- 350
MKM B MUHEPAJILHOM Cpe/le MOHOJA POCT KIIETOK
yBenuuuBaercs Ha 8-5 %, a B npucyrcTBuu 2,6
Iu-mpem-0yTuil (peHosa Mpu KOHIEHTpausax 25-
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150 MKkM OHOTIPOAYKTHBHOCTh YBEIHMYEBACTCS Ha
3,5-1,5% 1o OTHOWIEHHIO C KOHTPOJbHBIM
cycnenzusam. [lpu konuentpanuax 500 MmxM B
MUHEPAIBLHOU cpere, B YCIOBUSAX
HU3KOTEMIIEPaTypHOTO CTpecca U BBICOKOHU
coieroctu (3,0 M NaCl) neiictBue moHona Ha
POCT COXpOHSIETCSI HAa KOHTPOJIBHOM YpOBHE, a B
NPUCYTCTBUH 2,6 mu-mpem-OyTun ¢GeHona mnpu
KOHIIEHTPALNKU 250 MKM COXpaHsieTcs
KOHTPOJIbHBIN YPOBEHb. JanbHeiee
MOBBILICHUE KOHLIEHTpauuu 2,6 au-mpem-OyTui
¢denona B MmuHepanbHOU cpene Ha 350-500 MxM
HaOmromaeTca mnoxdaBienue Ha 8,5% wu 11%
COOTBETCTBEHHO pOCTa KYJIbTYpbl B TeueHHE 24
9YacoOBOTO KYJIbTUBUPOBAHMS B  WHTEHCHBHO-
HAaKOIUTEJIbHOM pexXUME, B YCIOBUSIX
HU3KOTEMIIEPaTypHOTO CTpecca U BBICOKOHU
conenoctu (3,0 M NaCl).

Bripaxxennas POCTOCTUMYITHPYIOIIAS
aKTUBHOCTb IIPM  KOHLIEHTpALMSIX HOHONA 25-
500 MxM u 2,6 nu-mpem-6ytun ¢denona 25-250
MKM B yCJIOBUSX HM3KOTEMIIEpATYpHOrO CTpecca

u BBICOKOM COJICHOCTHU JienaeT 3TU
AHTHOKCHJIaHThI NePCIEKTUBHBIMU u
3GGEKTUBHBIMU  CPEICTBAMU  JIOCTYIHOM U
HAJEKHOM  peryasiuuu  (akTUBallMM)  pocTa

kyabTypel kietok Dunaliella salina IPPAS D-
294,

BrIsBIIEHHOE HAMM pEryJIMpyoIlee poCT U
pa3BUTHE BOJOPOCIEH JECHCTBHE HOHOJNA IO
CpPaBHEHMIO C JeWcTBUEM 2,6 au-mpem-OyTHUI
(deHoma, KOTOpBIM MO CTPYKType UACHTUYEH
MOHOJY, OJHAKO JIMIIEH METWIbHOW T'PYIIIBL,
oka3zajcs Takke 3(p(HEeKTUBHBIM aHTHOKCHUAHTOM,
(U3MOIOTUYECKH AaKTHBHBIM. JTO COEJUHEHUE
o0nazaeT aHaJOTMYHBIM HOHOIY JEeHCTBHEM:
BBIpalIeHHbIE B MPUCYTCTBUU 25MKM - 250 MxM

2,6 Tu-mpem-0yTuin denona npu
HU3KOTEMIIEPATYPHOM  CTpecce€ U BBICOKOH
COJIEHOCTH  HaOIIoAAaeTcs CTUMYJISLMS pocTa
BOJOpOCIEN pu UHTEHCUBHOM
KYJIbTUBHUPOBAHNUH (puc.1, KpuBas 1).
Konnentrpauuu 350 MM wu 500 wMkM,

MO/IaBIISAIOT OMONPOIYKTUBHOCTh KJIETOK mpu 24
4acOBOM  KyJbTUBHUPOBAHHMH, B  YCIOBHAX
HU3KOTEMIIEPaTypHOIO CTpecca U BBICOKOHU
cosiieHocTd. Takum o0pa3om, B MPHUCYTCTBUU 2,6
mu-mpem-0yTHil peHosIa B MHUHEPATBLHOM Cpejie ¢
Pa3IMYHBIMM KOHIIEHTPALUSAMHU IO TOKa3aTessiM

pocTa OH JEWCTBYeT Kak AaHTHOKCHIAHT,
aHajoruyHo uoHony. He wuckmoueHo, dro
CUHTETUYECKHI aHTHOKCUIAHT 2,6 ou-mpem-
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OyTua Kpe3oa (MOHOM) U aHajor 2,6 nu-mpem-
OyTun (eHoN UMUTHPYIOT U JIaXXe HUIparoT poiib
POCTOCTUMYJIUPYIOIIETO areHTa.

s BBISICHEHUS (byHKIMOHATBLHON
aktuBHocTH Dunaliella salina IPPAS D-294 npu
MoU(UKAIIMHA BOAOPOCIIEH B TeueHHe 24 4acoB ¢
Pa3IMYHBIMM KOHIIEHTPALMSIMH CHUHTETUYECKHX
AHTHOKCHJIAHTOB WOHOJNA U 2,6 au-mpem-OyTHI
deHona B MUHEpaJIbHOW cpele B YCIOBHUAX

HHU3KOTEMIIEPAaTypPHOIrO CTpecca H  BBICOKOM
COJICHOCTHU MOKa3aJId, YTO CUHTETUYECKUE
AHTUOKCUJIAHTHI B HCCIICJOBAHHOM JHana3oHe
MOAABJISIIOT (OTOCHHTETHYECKOE BBIJCIICHUE
KHCJIOPOJIa CYCIIEH3UEN KIIETOK.

Ha pUCYHKE 2  MpEICTaBJICHBI
pe3ynbTaThl  (POTOCHHTETUYECKOTO  BBIACIICHUS

kucinopoaa kimetkamu Dunaliella salina IPPAS
D-294, BBIDAILICHHBIMUA [P Pa3JIMYHBIX
KOHIIEHTpauusx 2,6 mu-mpem-0ytun kpesona (1)
u 2,6 nu-mpem-0ytii ¢penona (2) B MUHEpaIbHON
cpene, B YCIOBUAX  HHU3KOTEMIIEPATYpPHOTO
cTpecca U BBICOKOW coiieHocTH. Kak BHIHO 3
PHUCYHKA,

uccieoBaHie (OTOCUHTETHUSCKOTO BBIJCIICHUS
KHCIIOpOJIa  KJIETKaMH, BBIPAlICHHBIMU  IpPU
BBICOKOW COJICHOCTH B HH3KOTEMIIEPATYPHOM
pexXuMe KylbTuBUpoBaHus (puc. 2. kpuas 1) npu
KOHIleHTpanusax 25; 50 wu 150 wmxM
GbyHKIIMOHATbHAS aKTUBHOCTD KIIETOK
He3HauuTeJIbHO TojgasisieTcst 98%; 95% u 91%
COOTBETCTBEHHO. YBEIMYEHUE KOHIIEHTPALIUU
CHUHTETHYECKOro aHTtHokcuaanta 250 mMxM; 350
MKM u 500 MM B MuHepanbHON cpene
MOJIaBJIsIET PYHKIIMOHATBHYIO aKTHBHOCTH KJIETOK
Ha 38%; 46% u 71% COOTBETCTBEHHO.

Uccnenosanue (OTOCUHTETHYECKOTO
BhIZICTICHUsT Kuciopoga kietkamu  Dunaliella
salina IPPAS D-294, BeIpanmicHHBIMH IpU

Pa3IMYHBIX KOHIIEHTpausX 2,6 Au-mpem- OyTHI
(deHoma B MUHEpPAIBHOW cpefie, B YCIOBHUAX
HU3KOTEMIIEPAaTypHOTO CTpecca U BBICOKOM
COJIEHOCTH MOKa3ajo, YTO KOHUEHTpALuu 2,6 1u-
mpem-0ytun ¢denona (25-500 MmxM) npuBOAIT K
MOAABICHUIO  (YHKIIMOHATBHONH  aKTUBHOCTH
KJIETOK Dunaliella. B nmanHom ciyuae
HaOmroaeMoe mopaBieHue QyHKuu 2,6 1u-
mpem-0yTuia (EHOIOM 3HAYUTETHFHO OTIMYAIOTCS
oT AHTUOKCHJAHTa  HMOHOJIA, TaK npu
KoHILeHTpauusax 25MkM u 50 MkM nojaBneHue
(G YHKIIMOHATIEHOM aKTUBHOCTH KJIETOK
HEe3HAYUTENIBHO 7% U 8% COOTBETCTBECHHO.
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10,5 4

Bbiaesienune KHCJI0PpOaAa, OTH.e/.

2,5 \ \ \ \ \ ‘
25 50 15Konue2apaunsg3oxM 500

Puc. 2. ®otocunTeTnueckoe BoiAeaeHue kuciopoaa kinerkamu Dunaliella salina IPPAS D-294, BeipaiieHHbIMU
MIPY Pa3TUIHBIX KOHIEHTpauAxX 2,6 nu-mpem-0ytun xpe3ona (1) u 2,6 nu-mpem-6ytun denomna (2) B MUHEpaTbHON
cpene, B yCIOBUIX HU3KOTEMIIEPAaTypHOTo cTpecca U Beicokoi coneHoctd (3,0 M NacCl).

Temneparypa 40°C, uarencusHocTh cBeta 100 B1/Mm?

VBenuuenue konueHtpauuu 150 MmxM n 250 mMxM npuBoaut k peskoMy cHuxkeHutro 20% u 40%
(hOTOCHHTETHYECKOTO BBIICIICHUS KUCIOpOaa KieTkamu, a kKoHueHTpauu 350 MM u 500 MmxM 50% u
70%, uro He HaONIOAAETCS B UCCIENOBaHUIX ¢ MOHOJIOM. HecMOTpst Ha TO, YTO pacTUTEIbHBIE KIETKU
00BIYHO 00JIaJJAI0T BBICOKUM YPOBHEM aHTUOKUCIMTENIBHOM aKTUBHOCTH. Ham xoTtenock uccienoBarb, B
KaKOM CTETNEeHH, UCIIOIb30BAHHBIE CHHTETUYECKUE aHTUOKCUIAHTHI B CPEJIE BhIpAIIUBaHUs B TeueHue 24
4acoB KyJIbTUBHUPOBAHUSA B YCIOBHSIX HHU3KOTEMIIEPATypHOTO CTpecca W BBICOKOW COJEHOCTH MOTYT
MOBJIUSATh HAa aKTHUBHOCTH HJIOTCHHBIX HU3KOMOJEKYISPHBIX (KAPOTUHOUIBI) U BBHICOKOMOJIEKYIISPHBIX
(xaTasnaza) aHTHOKCHJIAHTOB, a TAKXKe Ha MPOIECC MEPEKUCHOTO OKUCIECHUS JIUIUIOB.

B Tabnuie 1 npeacTaBieHbl MoKa3aTedl poCTa, MUTMEHTOOOPa30BaHUs, KaTala3HONH akTUBHOCTH M KOJIMYECTBA
obpazoBanHoro MJIA B kierkax Dunaliella 8 xontpone u npu 00pabOTKe KIETOK aHTUOKCUAAHTOM 2,6 Tu-
mpem-0yTUNl Kpe30JioM (MOHOJ) C pa3IUYHBIMU KOHIICHTpAallMsIMH B TedeHue 24 dYacoBOro
KYJIbTUBUPOBAHUS, B YCJIOBHUSAX HU3KOTEMIIEPATypHOI'O CTpecca U BBICOKOM coseHocTu. Kak BUIHO W3
TaOIuLbl, MOIU(UKALNSA CYCHEH3UU KIETOK IpH KoHIeHTpauusax 25-500 MkM noHOJa IpUBOIUT K
MOBBIIICHUIO aKTUBHOCTU SHJOT€HHOM Kartana3bl 110 50% 10 OTHOLIEHUIO K KOHTPOJIbHBIM KJIETKaM.

Tabnuua 1
[Tokazarenu pocra, MUrMEHTOOOpa30BaHUs, KaTala3HOW aKTUBHOCTH U KolndecTBa oOpazoBaHHoro MJIA
B kierkax Dunaliella B xoHTpone u npu 00pabOTKe KJIETOK aHTHOKCHIAHTOM 2,6 IH-mpem-O0yTHI
KPE30JI0M B YCJIOBHSX HU3KOTEMIIEPATypHOro cTpecca u Bbicokoi coneroctd (3,0 M NaCl)

Karaaa3znaa KoanyecTBo mUrMeHToB, Mr/J1. Coaep:xanue

aKTHBHOCTH, MKM MIA, MoJab/T

Pocr, OD H202 mar? mun™. CBLIPOIO Beca

5 10 | 15 | 20 Ca Cb Ckap.

k 103 0,75+£0,03 (0,4 |09 |12 |19 3,47+0,05 1,99+0,05 1,6=0,1 0,98*10%+0,05

O:; (0.3 0,81+0,03 |06 |13 [2,0 |2,15 3,68+0,05 2,11+0,05 2,34+0,1 0,85*10%+0,05

0, 031081003 |06 [1,35 2,35 |26 3,35+0,05 2,09+0,05 2,2340,1 0,82*103+0,05

03 0.3 | 0,8+0,03 |0,7 |11 (2,45 |2,85 3,18+0,05 2,17+0,05 1,57+0,0 0,85*103+0,05

0 [0.3 [0,79+0,03 0,65 | 1,2 | 2,6 | 2,8 3,12+0,05 2.340,05 1,62+0,1 0,88*10°3+0,05

Os (0.3 10,79+0,03 |0,75 |14 |25 |27 3,12+0,05 2,3+0,05 1,62+0,1 0,75*10%+0,05

Os 0.3 10,75+0,03 |0,35 |1,65 |24 |27 2,5+0,05 1,3£0,05 1,62+0,1 0,58*10%+0,05
Ilpumeuanue: ontudeckas miotHocts OD=0,8: Oyt kpe3osiom (25 MxM); O2-06paboTka 2,6 au-
Temnepatypa 27°C, MHTEHCHBHOCTH cBeTa 16 mpem-0ytun kpe3onom (50 MxM); Os-00padoTka
Br/M?; K-xoHTpons; O1-06paboTka 2,6 nu-mpem- 2,6 mu-mpem-0ytun kpesoaom (150 mxM); Os-
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obpabotka 2,6 mu-mpem-0ytun kpesoiaom (250
MKkM);  Os-o0pabotka 2,6  mu-mpem-0yTHI
kpesonom (350 mMxM); Os-o0pabotka 2,6 au-
mpem-0ytui kpezosniom (500 MxM);

cycneH3uu kietok Dunaliella B Teuenue 24 uacos
KYJIbTUBUPOBAHUS, B YCIIOBUAX HHU3KOTEMIIEPATYPHOTO
CTpecca n BBICOKOH COJICHOCTH IpUBOAUT K
HU3MCHCHUAM SHILOFGHHOﬁ aHTHOKCHILaHTHOﬁ CHCTCMBI,
KOTOpas cKa3bIBaeTcs Ha (PYHKIIMOHAIBHOW aKTUBHOCTH

O6paboTka CYCIICH3UH KJICTOK c .

25 M- 50 M- 1 OUOIIPOYKTUBHOCTH BOJIOPOCIIEH.
KOHICHTPALMAMHI  MOHOJIA MKVL MKVE, BTopoii cuHTeTHUYECKHMII aHTHOKCHIAHT 2,6 nu-
150MxkM;  cuHTE3 CyMMbl  KapOTHUHOWIOB

yBenuueBaercs Ha 40% u 46% coOTBETCTBEHHO
[0 CpaBHEHHE KOHTPOJIEM. Tomeko mpu
KoHIeHTpauusax 250 MxkM  nHaOmonaercs
MOJIABJICHUE CHHTE3a CYMMBI KapOTHHOHJIOB Ha
2%, a npu koHueHTpauuu 350-500 MxM cunTe3
KapOTHHOUAOB JIOCTUTaeT OO0 KOHTPOJIHHOTO
OOpaboTka  KJIETOK HOHOJIOM

mpem-0yTun  (EHOJI TaKKE HCCISIOBAICS B
auana3zoHe KoHueHTpauui 25-500 MmxM B cpene
BbIpalllMBaHUS B TEUCHUE 24 JacoB
KYJIbTUBUPOBAHUS CYCIIEH3UU BOJOPOCIIECH, B
YCIIOBHSIX HHM3KOTEMIIEPaTypHOTO CTpecca H
BBICOKOM COJIGHOCTH.

B Tabnume 2 mpencTaBlieHBbI mokasaTenau pocTa,

YPOBHSL. N

6 HI/IFMCHTOO6pa3OBaHI/Iﬂ, KaTaJla3HOM AaKTUBHOCTH U
YBEIIMYEBACT CHHTE3 XJIOPOPHIIOB «a» U «O». KonmuecTBa obpazosamoro MJIA B wierkax
[IpoBenena Takke OLEHKA HHTEHCHUBHOCTH

MPOIECCOB TEPEKUCHOTO OKUCIICHUS JIUITH]IOB
(ITOJI) B ycioBUAX MOAM(PUKANUU KICTOK
CHHTETHYECKUM aHTHOKCHJIAHTOM HOHOJIOM Ha
CTaJiy Pa3BUTHUS BOJOPOCIA B WHTECHCHUBHO-

Dunaliella 8 xontpone u mpu 00pabOTKE KIIETOK
AHTHUOKCHUJIAHTOM 2,6 au-mpem-0yTuil (peHOoIoM
B YCJIOBUSIX HHU3KOTEMIIEPAaTypHOTO cTpecca U
BBICOKOH cojieHocTH. Kak BUAHO W3 TaOJUIIbI,
Monudukanus KIeTok 2,6 au-mpem-O0yTUI

HAKOIUTCILHOM  pEKUME - KyJIbTHBUPOBAHUA, B (eHOJIOM MPUBOJUT K MOBBIIICHUIO HIOTCHHON

YCHIOBIIX — HUSKOTCMICPATYPHOTO H(:Tpecca 1 Kartaja3HoOM akTuBHOCTH Ha 44%. A Takxke
BBICOKOU CONICHOCTH. okasarein MOBBIIICHUE TIOKa3aTelel OMOCHMHTE3a CYyMMBI
WHTEHCUBHOCTH MIPOLIECCOB MIEPEKUCHOTO

KapOTHHOWJIOB, TNpH KOHIeHTpanusx 25-500
MKM 110 OTHOIIECHHIO K KOHTPOJIBHBIM KIIETKAaM.
VYBenuueHue KOHIGHTPAIMM CHHTETUYECKOTO
aHTHOKcHUJaHTa 2,6 nu-mpem-0ytun ¢QeHona B
MUHEpalnbHOU cpene B auanazoHe 25-500 MxM
CHIDKaeT OMOCUHTE3 XJIOPOPHUIUIOB «a» U «O».

Tabnuuya 2
[TokazaTenu pocta, MTUrMEHTOOOpa30BaHUs, KaTajJa3HON aKTUBHOCTH U KOJMYecTBa 0OpazoBaHHoro MJIA
B kietkax Dunaliella B koHTpose 1 mpu 00paboTKe KIETOK aHTHOKCUIAHTOM 2,6 TU-mpem-0yTuil HeHOIOM
B YCJIOBHSIX HU3KOTEMIIEPATypHOTO cTpecca u Bbicokoi coneroctu (3,0 M NaCl)

OKHWCJICHUS JIUTIUIOB KJIETOK, OINpEACIIieMbIC 110

conepkanuto MJIA, mpu koHneHTpamusx 25-500

MKM CHM)KAFOTCS TTO CPAaBHEHHIO C KOHTPOJIEM.
Takum oOpa3zom, MoupUKaIus

pa3siInIHbIMU KOHIOCHTpaluAMHN HOHOJIa

Karana3znas KoanyecTBo MUrMeHTOB, MI/JI. Copep:xanue
aKTUBHOCTh, MKM MJIA, MoJib/T
Pocr, OD H>0> mur? mun. CBHIPOro Beca
5 10 | 15 | 20 Ca Cb Ckap.
K |03 |0,75+£0,03 |04 (0,95 |1,25 (2,0 3,47+0,05 1,99+0,05 1,6+0,1 0,93*10%+0,05
0O; |03 ]0,78+0,03 |06 |1,35 |19 |26 4,58+0,05 1,81+0,05 1,89+0,1 0,8*10%+0,05
0, |03 |0,79+0,03 |0,65 |1,7 |23 |29 4,61£0,05 1,7+0,05 2,0+0,1 0,75*10%+0,05
03 0.3 |0,76+0,03 |0,55 |1,55 (2,4 |28 4,1+0,05 1,6+0,05 2,14+40,0 0,68*10%+0,05
04 | 0.3 ]0,75+0,03 |0,55 [145 |23 |28 3,540,05 1,7+0,05 2,3+0,1 0,63*10%+0,05
0Os |03 |0,69+0,03 (0,58 |16 |24 |28 2,95+0,05 1,14+0,05 2,13+0,1 0,65*1073+0,05
Os |03 ]0,67£0,03 [045 |11 |23 |28 2,43+0,05 0,945+0,05 1,81+0,1 0,68*10-3+0,05
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Bbiesienne KHCI0poaa, OTH. ell.

15

18 21

Ho3za Y®-B, 103 Ipr/ mm?

Puc.3. ®orocuHTeTHYECKOE BBIZEICHUE KUCIOPOAa KOHTPOIBHBIMH U KJIETKaMH, BBIPAIIEHHBIMU B CPEZIE C
Pa3IMYHBIMUA KOHLCHTPAUUsIMH 2,6 Iu-mpem-0yTHI Kpe30ia, B YCIOBUAX HU3KOTEMIIEPaTypPHOTO CTPECca U BHICOKOM
conernoctH (3,0M NaCl), npu obaydeHun octpeiMu no3amu Y ®-B cBeta: 1- KoHTpOD; 2- 25 MKM 2,6 nu-mpem-0yTii

kpesona; 3- 50 MkM 2,6 au-mpem-0yTHIl Kpe3oa.

Temneparypa 40°C, unrencusHoCcTh cBera 100 B1/M2

IHpumeuanue: ontuyeckas miaorHocts OD=0,8:
Temneparypa 27°C, uHTeHCHBHOCTH cBeTa 16
Br/m?; K-xonTpons; O1-06pabotka 2,6 qu-mpem-
oyt peronom (25 mxM); O2-06padoTka 2,6 au-
mpem-0ytin penosom (50 MmxM); Os-00paboTka
2,6 mu-mpem-6ytun ¢enoiaom (150 mMxM); Os-
obpabotka 2,6 au-mpem-0ytun ¢enomom (250
MKM);  Os-o0pabotka 2,6  gu-mpem-O0yTHII
denomom (350 mMxM); Oe-obpabotka 2,6 au-
mpem-0ytun perosom (500 MkM);

[Tokazarenn (IIOJI), ompenensiembie 1O
conepxkanuto MJIA, nmpu kormerTpanusx 25 -500
MKM 0CTaroTCsl HUKE YPOBHSI KOHTPOJISI.

Baxknoii 3amadeii B HcCClIEIOBAaHHUAX OBLIO
BBISICHEHHE TIPEJENIOB YCTOWYUBOCTH MOMYISALIUN
KOHTpOJIbHBIX ~KieTok Dunaliella, a Taxxke
MOAU(PHUITMPOBAHHBIX CUHTETHUYECKUMU
AHTUOKCUJIAHTaMU 2,6 TU-mpem-0yTHII KPe30JIOM
u 2,6 T-mpem-0yTHil benonom c
KoHIeHTpauusiMu 25 u 50 MKM B yclOBHSX
HU3KOTEMIIEPaTypHOTO CTpecca U BBICOKOH
COJICHOCTH Ha JICMCTBUE PA3IUYHBIX OCTPHIX J103
Y®-B usnydenus.

Ha pucynke 3 mpencraBieHbl pe3ysibTaThl
(OTOCHUHTETHYECKOTO  BBIJICJIEHUSI  KUCIIOPOJIa
OOJIy9eHHBIMH PA3TUYHBIMA OCTPBIMHU J03aMHU
YO®-B CB€Ta  KOHTPOJIBHBIMU  KJIIE€TKaMHU
Dunaliella, u xieTkamMu, MOTUPHUIIMPOBAHHBIMU B
TedyeHne 24  YacoB NpU  WHTCHCHBHOM
KyJabTUBHpOBaHuU ¢ 25 MKM u 50 MxM 2,6 nu-
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mpem-0yTui KPE30JI0M, B YCIIOBUAX
HU3KOTEMIIEPATypHOIO CTpecca U BBICOKOH
cogeHoctd. Kak BHIHO U3 puUCYHKa, Yy

KOHTPOJIBHBIX KJIETOK, 00JTy4€HHBIX OCTPOH 0301
15*10%3pr/Mm?  QyHKIMOHATBHAS AKTHBHOCTD
noaasisiercs: A0 ypoBHs 94%. Ilocnenyroiee
yBEIUYEHUE OCTpod 1036l Y®P-B wusnydeHus
18*10° Dpr/mm? cymecTBeHHO cHUKAET 10 (74%)
byHkuuo kietok (puc.3, kpusas 1). Octpbie 10361
21*10% Dpr/mMm? puBoaUT K Oonee TITyGOKOMY
MOJABJIEHUIO (POTOCHHTETUYECKOTO BBIJICIICHUS
KHCJIOpOJIa KJIETKaMH 35%. Kinetku,
MOJIUGUIIMPOBAHHBIE 2,6 T-mpem-0yTHil
Kpe30JIOM ¢ KOHIeHTparuedn 25 MxkM mnpu
neiicTBUM OCTpoii 10361 Y®-B usnyuenus 15%103
Dpr/MM?  He TPOABIAIOT  (hYyHKIHOHATHHYIO
ycroiunBocth  86%, O  CpaBHEHUIO €
KOHTPOJIbHBIMU KJIETKaMH. YBEJIMYEHUE OCTPOM
mo3el o 18*10°  Dpr/mm®  monasnser
(GYHKIIMOHATIBHYIO aKTUBHOCTb
MonuduimpoBaHHbix KiIeTok (74%). A octpbie
no3sl  YO-B  m3nywenms  21*%10°  Dpr/mm?
3HAYUTEIHLHO CHIDKAIOT (37%)
(OTOCUHTETHYECKOE  BBIJEJIIEHHE  KUCIOpoJa
MOIU(UIMPOBAHHBIMU ~ HOHOJIOM  KJIETKaMH
(puc.3, xpuBas 2). YBenuueHHE KOHIEHTpPALUU
(50MxkM)  CHHTETHYECKOTO  AHTHOKCHJAHTa
MOHOJIa MPH MOAUGUKALUHU KIETOK [T0Ka3ajo,

YTO YCTONYMBOCTD ()YHKIIMOHAILHON
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=
o

Boigenenne KHCJIOPOAA, OTH. €.

N WA~ 01O N 0 ©

15

Oy penomna; 3- 50 MkM 2,6 nu-mpem-0ytun heHoma.
Temneparypa 400C, unTeHcUBHOCTH cBeTa 100 B1/M?

18 21

Jlo3a Y®-B, 103pr/ mm?

Puc. 4. ®oToCHHTETUYECKOE BBIICIICHUE KHCIOPOIa KOHTPOJIBHBIMH U KIICTKAMH, BBIPAIICHHBIMY B CPEIC C
pa3IMYHBIMY KOHIICHTpaUsIMu 2,61u-mpem-0yTiin ()eHOa, B YCIOBUSIX HU3KOTEMIICPATYPHOTO CTPECCa U BRICOKOU
conernoctu (3,0 M NaCl), mpu obnyuenun octpbiMu qo3amu Y @-B cBera: 1- KOHTpoIb; 2- 25 MKM 2,6 nu-mpem-

BbIcOKOi1 coneHocTH (3,0M NaCl), npu o0xryuennun octpbiMu no3amu Y ®-B cBera: 1- koHTpOIIb; 2- 25 MKM 2,6 nu-

mpem-0yTii kpe3ona; 3- 50 MkM 2,6 nu-mpem-0yTHI Kpe3oia.

Temneparypa 40°C, unteHCUBHOCTb cBeTa 100 BT/M?

aKTUBHOCTH COXPAHSAETCS HA BEICOKOM ypoBHE (99%) mpu ocTphIX g03ax 15%10° Dpr/mm? YO-B

uznyuenus: (puc.3, kpuBas 3). OcTpble H03bI
18*10° Dpr/mm® Y®-B m3mydenus MOJABISIOT
(GYHKIIMOHATBPHYIO aKTUBHOCTH KIeToK (80%),
KOTOpPAast OTJIMYAETCS OT KOHTPOJIBHBIX KIJIETOK, I71e
nonasneHue cocrapiasier (74%). YBenuueHue
ocTpoii 10361 21*10° Dpr/mMm? YO-B nsnydenns
CHIDKaeT (YHKIIMOHATbHYIO aKTUBHOCTH KIIETOK

m0o  (56%). DOto  BBICOKHE  TIOKa3aTelu
yCTOMYMBOCTH  (DYHKIIMOHABHOM  aKTUBHOCTHU
MOIU(DHUIIMPOBAHHBIX ~ WOHOJIOM  KJIETOK B
YCIOBUSIX ~HHU3KOTEMIIEPaTYpHOTO CTpecca U
BBICOKOM  COJIEGHOCTH, TI0  CPaBHEHHUIO C
KOHTPOJbHBIMU KJeTkamu (35%).

Uccnenosanus, MIPOBEJICHHBIC c
aHTHOKCHJIAHTOM 2,6 nu-mpem-0yTun (QeHorIoM
oKa3alu, 4TO 3TOT CUHTETHYECKHH

AHTUOKCHJIAHT TPOSBISIET NPOTEKTOPHYIO DPOJb
pu aevicteun Y @-B cera.

Ha pucynke 4 npencraBieHbl pe3ysbTaThl
(OTOCUHTETUYECKOTO  BBIIETCHHUS  KUCIOpOJa
OOJIyYeHHBIMH PA3IUYHBIMUA OCTPBIMH J103aMHU
Yo®-B CB€Ta  KOHTPOJIbHBIMU  KJIETKaMHU
Dunaliella, u xnerkamu, MoTu(UITIPOBAHHBIMU B
TeyeHWe 24  4YacoB NIpPU  HWHTEHCHBHOM
KynbTHBHpOBaHuM ¢ 25 MKM u 50 MxM 2,6 nu-
mpem-0yTHi dhenomnom, B YCIIOBHSIX
HU3KOTEMIIEPAaTYypHOTO CTpecca U BBICOKOMU
coneHoctu. Kak BuAHO M3 pHUCYHKA, (YHKIMH
KOHTPOJIbHBIX KJIETOK MPU AEUCTBUU OCTPBIX /103
Y®-B uznyueHus B quamna3zoHe 15%10° 3pr/MM2-

24

21*10% Dpr/Mm? cumbHO mMoOAABNIAIOTCA (pHC.4,
kpuBas 1). Moaudukanus kinetox 2,6 nu-mpem-
Oytun (¢eHonoM ¢ KoHIeHTpauued 25 MxM
MoKa3ajia, 4YTO CHHTETUYECKHH aHTHOKCHUIAHT
OpOSIBIISIET C€Na0yl0 MPOTEKTOPHYIO (PyHKIMIO
(GYHKIMOHATHHOH  aKTHBHOCTH  KJIETOK, K
neicTBuio ocTpbix 103 Y®P-B uznyuenus (puc.4,
kpuBas 2). Tak, mpu octpoit 1o3e 15%10% Dpr/vm?
Y®-B wu3nydenus 3amuTa (QYyHKIMOHAIBHON
aKTUBHOCTH KJIETOK cocTaBisieT 65% mpotus 57%
(Y KOHTpOJBHBIX KIJIETOK), a MpH OCTPOM 103e
18*10° Dpr/Mm? yHKIMOHATBHAS YCTOHYMBOCTD

(49%) HE3HAYUTEJIbHO OTJIMYaeTCs oT
KOHTPOJIbHBIX KJeToK 47% (puc.4, kpuasg 2).
Octpas noza 21*10° Dpr/mm? momasiser

GyHKIMIO MOAU(DUIMPOBAHHBIX 2,6 IU-mpem-
OyTun (EHONIOM KIETOK HMXKE KOHTPOJIbHBIX.
VBenuueHne KOHUEHTpPAluu aHTHOKCHJAHTa 0
50 MM, 3aMETHO NOBBIIIAET MPOTEKTOPHYIO
byakuuro 2,6 nu-mpem-06ytun  QeHona.
Moauduxanms 3aMETHO YBEJINYUBAET
(GYHKIIMOHAJIBHYIO YCTOWYMBOCTh KIJIETOK, TJ€
HaOroaeTcsl MiIaBHBIM cnaja (yHKIMOHAIbHBIN
AKTUBHOCTH IIPU YBEJIIMYEHNUH OCTPOH 1036l Y D-B
uznydenus (puc.4, kpusas 3). Takum oOpasom,
GbyHKIIMOHAIbHAS 3aInTa KJIETOK
CUHTETHUYECKMMH AaHTUOKCUIAHTaMH 2,6 1u-
mpem-0yTUI Kpe3ojioM u 2,6 mu-mpem-OyTHII
(eHOIOM IPU HU3KUX KOHLIEHTPALMSX 3aLUIIAI0T
(GYHKIIMOHATIBHYIO aKTUBHOCTD KJIIETOK
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HeoanHaKoBO. BeposTHo, 3amuTHas QyHkmus 2,6 MIPOTEKTOpHBIE QYHKIIUM aHajora 2,6 au-mpem-
Iu-mpem-0OyTHil Kpe3ojia (MOHOM- KIACCHYECKUN Oyt (heHona.
CUHTETHUYECKUH  AHTHOKCHJIAHT)  IMPEBBIIIACT

BriBoaBI

1. Iloka3aHO, YTO CHHTETHYECKHME aHTUOKCHUIAHTHI 2,6 mU-mpem-OyTHII Kpe3ond u 2,6 mu-mpem-0OyTHil
(GeHon B MUHEpPANbHOW Cpele B YCIOBHUAX HHU3KOTEMIIEPATYpPHOTO CTpecca M BBICOKOW COJEHOCTH
crumyupytoT poct (1,5-8%) nomyssinuu kiretok Dunaliella mo otHomeHHIO K KOHTPOJTIO.

2. Tonynsiumu Bogopocau Dunaliella, moguduupoBanHble CHHTETHYECKMMH AHTHOKCHUIAHTAMH B

YCIIOBUAX  HHU3KOTEMIICpATYpPHOro CTpecCa H BBICOKOH COJICHOCTH, IIPOABIAIOT TTOBBIIICHHYIO

(YHKIMOHATIBHYIO YCTOMYMBOCTh K PA3IMYHBIM OCTPHIM jgo03aM Y@D-B uznydeHus mo OTHOIIEHHIO K

KOHTPOJIbHBIM KJICTKaM.
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ASAGI TEMPERATURE STRESIVO YUKSOK DUZLULUQ SORAITINDO SINTETIK
ANTIOKSIDLAOSDIRICILORLO MODIFIKASIYA OLUNMUS DUNALIELLA SALINA IPPAS D-
294 HUCEYROLORININ FUNKSIONAL AKTIVLIYININ DAVAMLILIGI
A.R.Calilova, 1.1.9liyev, X.X.Maharramova, Q.1.9li-zads
Baki Dovlat Universiteti

Alinmis naticalar asasinda gostarilimisdir Ki, asagi temperatur stresi va yiiksok duzlulug seraitinds sintetik

antioksidlosdiricilorlo 24 saat arzindo modifikasiya olunmus hiiceyralorda sintez olunan karotinoidlorin

imumi miqdart artir, LPO prosesi azalir, katalaza aktivliyi isa artir. Mioyyan edilmisdir ki, asagi
temperatur stresi vo yiiksok duzlulug soraitinds sintetik antioksidlasdiricilorlo modifikasiya olunmus

Dunaliella hiiceyralarinin sonraki UB-B siialarinin miixtalif kaskin dozalarina garsi funksional davamlilig:

artir.

Acar soézlar: Dunaliella, duzlulug, asag temperatur stressi, sintetik antioksidlasdiricilar,UB-B

siialanmasi
THE STABILITY OF FUNCTIONAL ACTIVITY iN DUNALIELLA SALINA IPPAS D-294
CELLS MODIFIED BY SYNTHETIC ANTIOXIDANTS IN LOW-TEMPERATURE STRESS

AND HIGH-SALT ENVIRONMENTS.
A.R. Jalilova, L.1. Aliev, Kh.Kh. Magerramova, G.l. Alizadeh
Baku State University

In this work, have been presented, that the modification of (SA) cells within 24 hours in low-
temperature stress and high-salt environments decreases amount of synthesized carotenoids, also increases
catalyse activity and decreases POL activity. It become clear, thet cells modified by (SA) in low-
temperature stress and high-salt environments show higher functional stability against the influence of of
further various acute doses of UV-B radiation.

Key words: Dunaliella, high-salt, low-temperature, synthetic antioxidants, UV-B irradiation.
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UDK 661.064.43.66

MODIFIKATORLARIN (FOSFORIT VO FOSFOGIPS) OLAVOSILO BORK
MOISOT TULLANTILORININ (BMT) YANDIRILMASINDAN
ALINAN SLAKIN EKOTEXNOLOGIYASININ iSLONMOSI
S.A. Gorayboylit, 9.A. Hasanov?, M.S. Alosmanov?

1, 2. Azarbaycan Dovlat Neft vo Sanaye Universiteti
3. AMEA Geologiya va Geofizika Institutu

Modifikatorlarin alavasi ila bark maisat tullantilarinin (BMT) yandirilmasindan alinan slakin ekotexnologiyasinin islonmasi
adli maqalada slaka fosforit va fosfogips alava etdikda asagidaki tarkibda konsentrat alinmast haqqinda malumat verilmisdir.
Konsentratin torkibi asagidaki birlagmalardan ibaratdir (%): P2Os (manimsanilon) - 13,5; KO - 6.4, CaO - 20,4. Osas

mahsullarin ¢ixumi - 94,6, donalorin boarkliyi - 1,7MPa-dur.

Acar sozlor: slak , fosforit, konsentrat.

Faydali qazintilarin  ¢ixarilmasindan,
naglindan, emalindan. istifadasindan; tizvi mineral
kompleks tullantilarinin  gesidlonmasindan  vo
yandirilmasindan; miixtolif istehsal proseslarindon
makro-, mikroelement torkibli tullantilarin
(slamin, slakin), coxkomponentli modifikatorlarin
zorarsizlosdirilorok  istifade  texnologiyasinin
islonmasi  giiniin aktual mosalolorindan biridir.
Aktual olan bu masalalarin halli {igiin geyri-neft
sektorunun inkisaf etdirilmasi vo bununla bagl
olan ekoloji vaziyystin yaxsilasdirilmas: osas
faktorlardan biridir. Ona goro ki, ekoloji
vaziyyatin yaxsilasdirilmast tiikonmoz ehtiyati
olan ucuz tullantilarin vo geyri-filiz tobii mineral
birlogsmolorin istifadasi ilo six olagadardir. Ciinki,
diinya tizra, o ctimladan 6lkamizds do BMT-nin
yandirilmasindan da kiilli miqdarda slak amalo
golir [1-3]. Digor torofdon respublikamiz neft vo
qazdan sonra ehtiyati baximindan tiikonmoz
chtiyati olan ucuz makro- vo mikroelement torkibli
modifkasiyaedici birlosmoalorlo zangindir. Cox
toosslif ki, bunlar bu vaxta godor 6z tothiq
sahalorini tapmamigdir. Bunlarin osasii togkil
edon tiikonmaz ehtiyati olan, ucuz vo yerli tobii
birlosmoalorin olavasi ilo tullantilarin
zorarsizlogdirilorok  istifado  texnologiyasinin
islonmasidir. Buna misal olaraq geyd edo bilorik
ki, hazirda Baki vo otrafinda olan rayonlarda bir
giindo 1500 - 1800 ton iizvi kompleks mineral
tullantt (BMT) amalos golir. Alinan bu tullantilar
Bakinin  Balaxan1  qosobosindoki  zavodda
yandirilir, naticodo alinan dibkiili vo ucan kiil
hazirda istifado olunmur, zavod otrafinda
istifadosiz qalir.

Hal - hazirda bels tullantilarin hor 6lkado
miqdart mln. tonlarladir vo yararsiz halda
toplanmaqgla nsticodo atmosferi, hidrosferi va
litosferi ¢irklandirmokdadir.

Digor torofdon nozoro alsaq ki, asagi
keyfiyyotli fosforitin Kkifayot qodor ehtiyati
olmasia baxmayaraq, texniki adsbiyyatlarda bu
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fosforitin bu vaxta godor na fosforlu giibra, no do
fosfat tursusunun alinmasinda istifadosini rast
gilinmir. Lakin bu vaxta qodor bu fosforitdon
neytrallagdirict Kimi istifade olunmasi vardir. Bu
da igtisadi vo torpaq echtiyatinin qorunmasi
baximindan faydali hesab olunmur. Bunlari nozaro
alaraq biz bu todgiqat isindo Naxg¢ivan MR-nin
orazisinds Kifayot godor ehtiyati olan, amma bu
vaxta qodor bu sahodo istifado olunmayan
fosforitdon modifikator kimi istifado etmokls slak
tullantisinin ekotexnologiyasini iglomisik.

Material va metodlar

Qarsiya qoyulan moaQsads uygun olaraq
hom ds fosfogipsdan istifads edilmisdir. Fosfogips
fosfatlarin sulfat vo fosfat tursularinin qarsiligl
tosiri ilo asagidaki reaksiya {izro alinir [4]:

CasF(PO4)3 + 5H2SO4 + nH3PO4

= (n+3)H3PO4+ 5CaS0O4 - mH20 + HF

Bu reaksiya naticasindo alinan fosfogips
hor zaman diqgoti colb edir. Ciinki, torpaga
verildikda, onun qurulusunun omolo galmasinda
aktiv tosiri olur vo kimyavi torkibini yaxsilagdirir.
Onun tarkibinds ¢oxlu kalsium (30%); kiikiird 23-
25%; SiO2 0,3% vo az miqdarda mikroelementlor
var [5]. Bununla barabar fosfogipsin torkibinds
bitkiys vo torpaga az lazim olan birlogmalor do
vardir, ona goro do gosfogipsi birbasa torpaga
vermok olmaz. Bunu nozoro alaraq todgigat
islorinin birindo fosfogipsdon yalniz hor hansi
birlogsma ilo va ya basqa bir isdo modifikasiyaedici
birlosma kimi istifado olunmusdur [6-8]. Digor
torafdon malumdur ki, hazirda respublikaya 450 -
550 min ton giibro lazim oldugu halda onu ¢ox
baha giymoato xarici 6lkolordon alir. Lakin yerli
ehtiyatlardan istifads edarok, bunun an azindan 45
- 55%-ni respublikada istehsal etmok miimkiindiir.

Bu tadgiqat isinde moagsadimiz BMT-nin
yandirilmasit zaman1 omoalo golon slakdan vo
asagidaki yerli modifikatorlardan istifads etmoklo
zorarsizlosdirmok vo istifado  texnologiyasini
islomokdir. Modifikasiyaedici olaraq
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fosfogipsdon. fosforitdon istifade edilmisdir.
Qarsiya qoyulan moQsado nail olmaq {igiin

gasabasindaki zibilxananin ancaq Bakida amolo
golon zibili yandirilir. Bu zibilin miqdart orta

asagidaki tullantilardan - BMT-nin hesabla bir giindo 1600-1700 tondur. Bu zibilin
yandirilmasindan alinan slakdan ) yandirilmasi zamani 250-350 kq slak alinir. Bu
modifikasiyaedici birlosmalordan istifado tullantinin kimyavi torkibi cadvalds verilmisdir
edilmigdir.  Belo ki, hazirda  Balaxan (codval 1).
Cadval 1.
1 t BMT tullantis1 yandigda orta hesabla amoala galan 250 - 300 kq slakin tarkibi.
Toqdim edilmis tullant1 yaniqlarinin analiz naticalari, %

Adi Na.O| MgO| Al,03] SiO; | P,0s| SO3 | K:O| CaO | TiO,| MnO| Fe,03| ClI | YTI
Tulyam@u | g oo 1542 [ 412 | 14,86 | 212 | 2,56 | 2,27 | 32,47 | 0,83 | 0,21 | 10,31 | 2,07 | 19,48
Nel (dibi)

Tulyamigl | 5 95 | 1 26 | 1,52 | 6,53 | 0,94 | 3.80 | 7,14 | 34,62 | 0,98 | 024 | 3.90 | 14.62 | 21.12
No 2 (ugan)
Bu tadqiqgat isinda istifads olunan fosfogipsin kimyavi torkibi asagidaki cadval 2-do verilmisdir.
Cadval 2.
Ca0 | SO3 | P2Osiim. | P2Ossuda | R203 | Fe203 | AloOs | MgO | F CO> | hallolma | R20
335 471 |11 0,7 0,5 0,2 0,1 03 |03 |01 |165 0,1

Tadgigatin aparilmasinda asagi keyfiyyotli Naxgivan fosforitindon do istifade olunmusdur. Tarkibi

1So cadval 3-do verilir (%).

Cadval 3.
Naxcivan fosforitinin tarkibi, (%)
CaO | P20s | SO3 | F CO2 | Na2O, | MgO | Mn Al;O3 | TiO2 | lizvi | HQO | Digor
K20 Fe O3 birl. qaris.
395 144 |015 |21 |22 |15 3.8 1,6 2,5 101 |141 |17 |2,71

Laboratoriya soraitindo isin aparilmasi
hocmi 0,5 litr olan silindrik reaktora 100 ml
islonmis H2SO4 tokiiliir vo 35 - 40°C-do isidilorok
oraya 50 gqram slak qanisdirilir (slak BMT-nin
yandirilmasindan alinir). Reaktora 10-15 daqige
sonra 50 qram fosforit verilir. Reaktordan niimuno
alinir. Slakda vo fosforitds olan lazimi elementlor
mohlula kegirso reaktora 50 gram fosfogips slava
olunur. Silindrgokilli reaktor quruducu skafa
yerlosdirilir vo orada 60 - 90 dagigs 100 - 105°C-
do saxlanilir. Sonra reaktor skafdan ¢ixarilir vo
orada  olan  gibro  reaktordan  aliniraq
neytrallagdirdirilir, donavarlogdirilir. qurudulur.
Alman doanovar kompleks giibranin torkibi asagida
verilir (kiit. %): P2Os manimsanilon 13,5%; K0 —
6,4%; CaO - 20,3%; P2Os-sorbast — 2,4; MgO —
2,5; MnO - 1,3; H20 - 2,2: danalorin mohkamliyi
1,6 — 1,7 Mpa, asas mahsulun ¢iximi 94.6%-dir.

Laboratoriya soraitindo aparilan todgigat
isinin texnoloji qurgunun sxemi islonib hazirlan-
musdir.
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Texnoloji sxemin izahi. Islonmis sulfat
tursusu ¢ona (1) vo azilmis slak bunkeri (2) verilir.
Istifado edilon modifikasiyaedici alavelor kigik (4)
bunkerlora doldurulur, ilk olaraq snek (3) iso
salimir. Daha sonra tursu ¢onindon (1) vo slak
bunkerindon slak eyni zamanda sneko verilir.
Tolobata uygun olaraq  modifikasiyaedici
birlosmoalor snekdo olan birlogsmalorin {izarine
verilir. Snekdos alinan horra donavarlosdiriciya (5)
daxil olur, oraya ham doa alokdon (8) ayrilan retura
(10) verilir.

Danavarlasdiricido (5) dono halina diismiis
kiitlo quruducu aparata (6) verilir. Qurumus
material elevatora (7) daxil olur. Qurumus mahsul
elevator (7) vasitasilo aloya (8) verilir. Orada ti¢
hissaya ayrilir. 0,5 - 1,0 mm &lgiido olan moahsul
retura donovor aparata, 1 - 5 mm o6l¢iilii hazir
mohsul 5 mm vo daha ¢ox Olgiili aziciys (11),
oradan elevatora vo prosess gondarilir.
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1 - H2SO4 tigiin ¢oan; 2 - BMT fdigiin bunker; 3 - snek; 4 - modifikasiyaedici birlosmalor tigiin bunker; 5 -
doanavarlasdirici; 6 - quruducu; 7 - elevator; 8 - alok; 9 - hazir moahsul xatti; 10 - retura xatti; 11 - azici.
Natica

Bork maisot tullantisisnin yandirilmasi zamani1 amolo golon slakin yerli modifikatorlarin istiraki ilo
istifado texnologiyasinin islonmasi adli tadgiqat isindo miioyyan edilmisdir ki, bu vaxta godor tatbiq
sahasini tapmayan ekoloji tarazligi pozan, amma tiikkonmaz ehtiyati olan slaka fosfogips vo asagi keyfiyyatli
fosforit slava edarok kompleks giibra almaq miimkiindiir. Bels ki, donavar kompleks giibrado manimsanilon
P20s-in migdart 13,5%; K20 - 6,4%; CaO - 20.3%; osas mahsulun ¢iximi 94,6%-dir. Danslorin méhkamliyi
1,6 -1,7 MPa-dur.

Bu sahodo todqiqat islori davam etdirilir.
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B nmanHoii ctaThe comepxkuTcs nHGoOpMaIus o noaydeHun Gochopuramu nuiaka u pocdoruncamu
KOHICHTpAaTa B CICAYIOINHUX COCTaBax, IO Ha3BaHHUEM HCMGHKOﬁ SKOTEXHOJIOTHEN IIIaKa OT COKUTaHHUSI
TBepAbIX ObITOBBIX 0TX0M0B (TBO) ¢ nobaBnennem moaudukaropoB. CocTaB KOHIIEHTPATa COCTOUT W3
cnenyromux coequnenuid (%): 11205 (ycBoenme) - 13,5; K20 - 6,4, CaO - 20,4. Brixoag OCHOBHBIX
IIPOAYKTOB - 94,6, mpounocts 3epHa - |,7 MPa
KiiioueBble cj10Ba: nuiak, Gpochopur, KOHIIEHTpAT.

HARDNESS WITH THE ADDITION OF MODIFIER (PHOSPHORITES AND

PHOSPHOGYPSUM) OF FROM THE COMBUSTION
S.A. Geraybeyli!, A.A. Hasanov?, M.S. Alosmanov?
1.2.Azerbaijan state University oil and industry
3.Institute of Geology and Geophysics

This article contains information on the production of slag phosphorites and phosphogypsum
concentrate in the following compositions, called the German eco-technology slag from the combustion of
solid waste (CSW) with the addition of modifiers. The composition of the concentrate consists of the
following compounds (%): P205 (assimilation) - 13,5; K20 - 6,4, Cao - 20,4. The yield of the main products
- 94.6, grain strength - |, 7 Mpa.

Key words: slag, phosphorite, concentrate
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QAZ QARISIQLARININ AYIRILMASINDA SEOLITLORIN SU
BUXARI UZRO DINAMIK TUTUMLARININ TOYINI
Faxraddin Vali oglu Yusubov
Azorbaycan Déviat Neft va Sanaye Universiteti

E-mail: yusfax@mail.ru

Acar sozlar: qaz garisiglari,

Qaz qarisiglarinin ayirilmasinda seolitlorin
SU buxari {lizro dinamik tutumlarinin tayini vacib
mosalalordon biridir. Seolitlorin su buxari tizro
dinamik tutumlarinin giymatlorinin avvalcadan
toyin  edilmosi  texnoloji  prosesin  rejim
parametrlorinin optimal giymatlorinin miioyyan
edilmasinds miithiim shamiyyat kasb edir[1-3].

Adsorbentlorin simaga hazirlanmasi: 0,01 q
dogigliklo  avvalcodon ¢okilmis todgiq edilan
sorbent lazim olan miqdarda adsorbera yiiklanir.
Yiiklonmo todricon aparilmisdir. Sorbent todricon
adsorbers tokilir, sixlasdirilir vo barkidilir. Sonra
adsorbent laymin iizarino inert nasadka sopirlar.
Yiiklonmis adsorberi sobanin igarisine goyulur va
qizdirilir.  Giris  stugeri  adsorberin  yiiksok
tomizliys malik azot vermo sistemi ilo birlogdirilir.
Sintetik seolitlorin regenerasiyasi temperaturun
todricon artmasi ilo aparilmigdir:

1 saat miiddatindo 100°C-yo dok, 1-1,5 saat
100°C-don 350°C-dok, 350°C-do 3-4 saat orzindo
saxlamagqla. Sorbentin regenerasiya li¢lin azotun
verilma siirati 600700 sm3/doq olmusdur. Sobada
temperatur termociitlor Vvasitosilo tonzimlanir.
Adsorbent layinda iso temperatur ol¢ii cihazi
vasitosilo miioyyon edilir. Regenerasiya basa
catdigdan sonra, azot baglanilir. Adsorber sobadan
cixarthr vo otaq temperaturunadok soyudulur
sonra yeno ¢akilir (0,01 q doqigliklo).

Sinagdan kegirilon niimunalarin su buxari
tizro dinamik tutumu asagidaki sabit soraitdo
aparilir:

adsorbers yiiklanan adsorbentin hacmi: 180-
200 sm?;

adsorbent danasinin odlgiisii: 2 — 3 mm%

seolit laymin hiindiirliyii: 25 — 30 sm;

adsorbsiya vo  regenerasiya  tozyiqi:
atmosfer;

adsorbsiya zamani qaz aximinin Xatti siirati —
2 m/san;

azotun nomliyi: 16 g/m?.
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adsorbent, su buxar1 tizra dinamik
tutum

Adsorbentlorin = sinaglart  sokil  1-do
gostarilon qurguda hoyata kegirilmisdir. Azot axini
barboterdon kegirilir, barboters distillo olunmus su
doldurulur ve 22-25°C temperatur sabit saxlanilir.
Burada azot su buxart ilo doydurulur. Sonra
nomlondirilmis axin adsorbers verilir.

Nomlondirilmis gaz axmnin soh ndqtasini
(adsorberin gixisinda tacriibanin avvali va sonunda
dl¢iilmiisdiir. Qarisigm sorfi 8,5 dm®/dag, axmin
Xotti siirati ~0,2m/san olmusdur. Qaz adsorbers
yuxaridan asagiya verilmisdir. Regenerasiya
olunmus adsorbent laymmda gaz aximinin
qurudulmas1 hayata kegirilir. Qurudulmus gaz
axinmin bir hissasi adsorberdon sonra homiso
namlik olgon cihaza otiirilmiisdiir. Nomlik 6lgan
cihaz (Baykal) qurudulmus gazin seh ndéqtasini
oOlgiir. Sabit tozyigde doymamis buxar1 soyutsaq
miioyyan temperaturda o, doymus buxara ¢evrilir.
Bu temperatur seh noqtasi adlanir. Qaz qgarigiginin
adsorbers verilma anindan zaman geyd edilmis vo
qurudulan gqazin namlik tarkibi har 5-10 dogigadan
bir geyd edilmisdir. -60°C seh noqtesinda
adsorberin ¢ixisinda gazin nomliyinin artmasi ilo
sinaq dayandirilir. Sinagin sonunda adsorberin
kiitlasi ¢okilmisdir.

Su buxari iizra seolitin dinamik adsorbsiya
tutumu asagidaki formul tizra hesablanmigdir:

M

A, (H,0) = = -100 o

burada Aq (N2O) — adsorbentin dinamik tutumu,
q/100q;

M — simnaq miiddatinds adsorbsiya olunmus suyun
kiitlasi, Q;

G —adsorbentin kiitlasi, Q.

Natico kimi adsorbentin tutumunun g
paralel 6lgmoasinin orta giymatini, tokrarlama
soraitindo gobul edirik.

Sintetik  seolitlorin  H,S  {izro
tutumunun miioyyan edilmasi:

dinamik
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H.S tizro CaA seolitinin dinamik adsorbsiya
tutumunun toyin edilmasi asagidaki sabit soraitdo
apartlmisdir:

adsorbera yiiklonan adsorbentin hacmi: - 185
sme;

adsorbent layinin hiindiirlityti — 25 sm;

adsorbent danasinin 6l¢iisii — 2 mm;

adsorbsiya temperaturu — 22°C;

adsorbsiya Vo regenerasiyanin tozyiqi: -
atmosfer tozyiqi;

HS-in gatiligi: - 0,6 g/nm3.

Adsorberlarin sinag1 asagidaki ardicilligla
aparilmigdir:

Qaz halinda azot vo H»S qaris1g1 hazirlanmas.
Bunun ti¢tin azot balondan ventildon, reometrdon
kegorok garigdiriciya daxil olur. Bura ham da boru
ilo balondan H>S do daxil edilir. Balonlarin hor
ikisi avvalcadan daracalondirilir. Qaz garsiginin
lazzm olan 8 dm®/daq siirati miioyyan olunur.
Hazirlanmis gqaz qarisiginda HzS-in qatilign 0,6
g/m® dayanmigqli gatiligi yarananadok miioyyon
edilir vo Olgiiliir. Adsorberds  yerlosdirilon
adsorbent avvolco sudan azad edilir, qurudulur.
Bundan sonra adsorber azot - H:S qarisigi
sistemina qosulur. Sinagin baglanma vaxti geyd
edilir vo sinaga baslanilir. Qaz qarisig1 adsorbera
daxil olur. Adsorbent layindan kegir. Qaz qarisigi
adsorbent layindan kegarkon H>S-dan tomizlonir.
H2S-in ¢ixisda goriinmasi indikatorla miiayyan
edilir. Yoni adsorbent torofindon H2S udulur.
Adsorberdon ¢ixan Qaz qarisigindaki  H2S-in
miqdar1 qatiliq 6l¢on cihazla miioyyon edilir.

Nohayat, smaq dayandirilir.  Sinagin
dayandirilma vaxti geyd olunur. Adsorbentin
dinamik tutumu HzS-o gors asagidaki formul iizro
hesablanmisdir:

W .7z-Co-100
G

Ad (HZS) =
)

burada Aqd(H2S) — adsorbentin dinamik tutumu,
q/100q
G — todqiq edilon adsorbentin kiitlasi, q
T — HS-in qatthginm 7 mg/mm?®
giymotindo  adsorbent  laymin
islomo vaxti, san.
W — gaz qarigiginin siirati;
Co — gaz qarisiginda H2S-in ilkin gatilig.

3 paralel tocriibo tokrar edilir va 6l¢iiliir.
Noticodo adsorbentin tutumu toyin olunur. z
miioyyan etmoak ii¢lin tomizlonan gaz garisiginda
zamandan asili olarag, sinagin baslangic anindan
H2S-in  qatiliginin  asiliigr  grafiki - qurulur.
Qatiligin 7 mg/m?3giymatino uygun golon T zamani
tapilir. Bu gayda iizro eyni etilmerkaptan qaz
qarigigindan adsorbsiya prosesi do dyranilir.

Su buxart tizra sintetik seolit niimunalorinin
smaginin naticalari.

Su buxar tzro NaA, CaA va NaX markal
sintetik seolitlorin adsorbsiya tutumunu tayin
etmok i¢iin sinaq kegirilmisdir. Nomlondirilmis
azotun qurudulmasi prosesi hayata kegirilorkon
nimunalorin  smagqlarinin - naticalori  asagida
verilmisdir.

Codval 1

Su buxari tizrs sintetik seolit niimunalorinin smagmim naticalori

Seolitin markasi Doananin dlglisii,mm Su buxari tizra dinamik Qurudulan gazin seh
tutumu, g/100q noqtasi, °C
NaA 0,2 19,4 -70
NaA 0,3 16,5 -68
CaA 0,2 18,2 -70
NaX 0,2 25 -70

HoS tlizro sintetik CaA seolit niimunasinin
smaginin naticalori:

H>S tizro CaA sintetik adsorbentin — seolitin
adsorbsiya tutumu gaz qarisiginda H2S-in miqdari
0,6 g/m?olduqgda 0,2 m/s gaz qarisiginin suratinds,
atmosfer tozyiginds 1,6 g/100q toyin edilmisdir.

Etilmerkaptan 1iizro NaX sintetik seolit
niimunasinin siagimin naticalori 0,6 g/m?® qatiliqda
etilmerkaptanin gaz qarisigindan adsorbsiyasi
prosesi 0,3 mm c.siit. Vo gqaz qarisiginin 0,2 m/san
axin stiratinds aparilmigdir. Miioyyan edilmisdir
ki, NaX sintetik seolitinin etilmerkaptan {izroa
dinamik tutumu 9,5 g/1009g-dir.
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Sakil 1. Atmosfer tozyiginds seolitin dinamik vo miivazinat tutumunun

mioyyan edilmasi.

1-siyirtmoa; 2-filtr; 3-reometr; 4-su vannasi; 5-quruducu; 6-adsorber;

7, 8-qaz analizatoru; 9,10-sixaclar; 11-namlik 6lgan; 12-qaz saygaci; 13- qaz

balonu

Sinaqdan kegirilon seolitlorin suya davamliliginin tayin edilmosi
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Sinaqdan kegirilon seolitlor suya davamlilig:
dedikda, onlarin donalorinin  suyun tasirino
dayanigli olmalar1 basa disiiliir. Qeyd etmok
lazzimdir Ki, bu gostorici adsorbentlorin vacib
gostaricisidir. Yiiksok suya davamliliq gostaricisi,
onlarin tizarina su damcisi diisarkan, seolit donasi
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catlamir, dagilmir vo zomanat verilir Ki,
adsorbentin hiindiirliiyti vo dinamik adsorbsiya
tutumu saxlanilirOna gora do NaA, CaA vo NaX
sintetik seolitlorin suya davamliliglar1 smaqdan
kegirilmisdir. Naticodo onlarin suya davamliliq
gostaricilari miioyyan edilmisdir:
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Codval 2
Seolitin suya davamliliq gostaricilori
Adsorbentin novii Seolitin danasinin Dananin rangi Suya davamliligi, %
Olgiisii,mm
NaA 0,2 Aciq 99,8
NaA 0,3 Kirpig rongi 99,9
CaA 0,2 Boz-qirmiz1 99,9
NaX 0,2 Ag1gq-qirmizt 99,7

Natica
Miioyyon edilmisdir ki, sinaqdan kegirilon biitiin sintetik seolitlor suya qars1 yiiksok davamliliga
malikdirlor. Bunlarda qaz qarisiglarindan miixtalif komponentlorin ayrilmasi prosesinin aparilmasinda
miithiim shamiyyat kasb edirlar.
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ONPEJIEJEHUE JUHAMHWYECKOM CIIOCOBHOCTH IIEOJIUTOB K BOJASTHOMY ITAPY
ITPU PA3JIEJIEHUH I'A30BBIX CMECEHN
®. B. IOcyooB
Cratbs TIOCBSAIIEHA ONPEACICHUIO TUHAMUYECKON CIIOCOOHOCTU IICOJUTOB K BOJSHOMY Mapy Mpu
paszieNIeHny ra30BhIX cMeceil. bbuia nccienoBana BOJJOCTOUKOCTh CHHTETHYECKUX 11e0uTOB NaA, CaA u
NaX. IlporHozupoBaHue AMHAMHYECKON CIIOCOOHOCTH ILIEOJIMTOB K BOJSHOMY Mapy HpH pa3ieiieHUuu
ra30BbIX CMECEH MOKET OBITh HCIOJB30BAHO ISl OMPECICHHUS] ONTHUMAIBHOW TMapamMeTpoB IMpolecca
aacopoIuu.
DETERMINATION OF THE DYNAMIC ABILITY OF ZEOLITES TO WATER VAPOR IN
THE SEPARATION OF GAS MIXTURES
F.V. Yusubov
The article is devoted to the determination of the dynamic ability of zeolites to water vapor in the
separation of gas mixtures. The water resistance of synthetic zeolites NaA, CaA and NaX was investigated.
Prediction of the dynamic ability of zeolites to water vapor in the separation of gas mixtures can be used to
determine the optimal parameters of the adsorption process.

N =
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NEFTCALA-XILLI ORAZISINDO NEFT SULARININ KiMYOVi TORKIBININ
OYRONILMOSI
Tagiyev islam ibrahim
Magistrant Allahverdiyev Viisal Natiq
Azarbaycan Dovlat Neft va Sonaye Universiteti
E-mail: vusal@geofizik.com

Acar sozlar: sonaye sulari, minerallagma

daracasi, stuktur, sularin kimyavi tarkibi, sulu horizont

Yerin nishoton dorin qatlarinda formalasan
yeralti sular insanin vo Sonayenin ehtiyaclari tigiin
mogsadli istifadosindon asili olaraq sorti sokilda
mineral, sonaye Vs istilik-enerji shomiyyatli sulara
boliiniirlor.  fon-duz  torkibindoki  ayri-ayri
miialicovi aktiv komponentlorin, gaz tarkibinin, ya
da tdmumiyysatlo ion-duz torkibinin insan
organizmina miialicovi tasir gostaran sular mineral
sular hesab olunurlar. Senaye sulari - torkiblorindo
ayrilmasi va Xalq tosorriiaftinda somarali istifadasi
mimkiin  olan yiikksok migdarda faydal
komponentlorin ~ vo  onlarin  birlogsmalorinin
movcud oldugu sulardir.

Kee¢mis SSRI orazisindo yodlu-bromlu
sonaye sularinin kosf edilmis ehtiyatlarinin oldugu
4  Respublikadan  biri  olan  Azorbaycan
Respublikas1 kosf edilmis ehtiyatlarina goro
Ittifagda ikinci (31,5%), yod istehsalinin hacmino
gora isa birinci yeri tuturdu. Kosf edilmis yodlu-
bromlu senaye sular1 Respublika orazisinds 5 asas
yataqda: Neftcala, Xilli, Babazonon, Misovdag vo
Bino-Hovsan yataqlarinda comlogmisdir. Ik 4
yataq Kiir ¢okokliyinin conub-sorg hissasinda,
Binao-Hovsan yatagi iso Abseron yarimadasinin
orazisinds  yerlasirlor.  Yodlu-bromlu ssnaye
sularina vo termal sulara 40 ilo godor miiddot
arzindos aparilmig maxsusi hidrogeoloji tadgiqgatlar
noticasindo yuxarida sadalanan yodlu-bromlu su
yataqlariin istismar ehtiyatlar1 hesablanmis vo
daimi kondisiyalarin texniki-igtisadi
osaslandirilmasi aparilmigdir [1].

Isin magsadi: Islorin aparildigi rayonlar
Azorbaycan Respublikasi orazisinin conub - sorq
hissasindo,  Respublikanin  paytaxtt  Baki
sohorindon  70-320km  mosafodo  yerlosorok,
Mugan diiziiniin bir hissasini vo Conubi Sorqi
Sirvan diiziinii ohato edir. Orazi inzibati cohotdon
Neftcala, Salyan, Hacigabul rayonlarinin va basqa
rayonlarin torkibino daxildir. (sok 1) .

Azorbaycan Respublikasi
Prezidentinin 21 oktyabr 2004-cii il tarixli 462 Ne-
li Soroncami ilo tosdiq edilmis «Azarbaycan
Respublikasinda alternativ vo barpa olunan enerji
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monbalorindon istifado olunmasi1 {izro Dovlat
Programi» vo 28 sentyabr 2006-c1 il tarixli
Soroncami ilo tesdiq olunmus «Azarbaycan
Respublikasinda Ekoloji vaziyyatin
yaxsilagdirilmasia dair 2006-2010-cu illor tigiin
Kompleks Tadbirlor Plan1» mévcud olan termal su

ehityatlarindan kommunal tosarriifat
obyektlorindon, parnik-istixana tosarriifatinda,
sohor istilik  tohcizatinda istifado olunma

problemlorinin halli, zosif Gyronilmis orazilords
yeni termal su monboalorinin askar edilmasi,
onlardan istifado istigamotlorinin  miiayyan
edilmasi, tobii mihitin mihafizosi ilo bagh
yuxarida sadalanan problemlarin radikal halli tigiin
olverigli zomin yaranmasi islorinin  yerino
yetirilmasi sahasinds doniis noqtasi olaraq miihiim
ohomiyyata malikdir. Bu baximdan, Neftcala-Xilli
zonasinda Neft sularmin  kimyavi torkibinin
Oyranilmasi ¢ox bdoyiikk iqtisadi ohomiyyato
malikdir [2].

Goriilon islor. Yodlu-bromlu ssnaye
sularina vo termal sulara 40 ilo godor muddot
arzindos aparilmis maxsusi hidrogeoloji tadgiqgatlar
naticosindo yuxarida sadalanan yodlu-bromlu su
yataqlariin istismar ehtiyatlar1 hesablanmis vo
daimi kondisiyalarin texniki-igtisadi
osaslandirilmasi aparilmigdir. Lakin aradan 20 ilo
godor bir zaman ke¢mosi, bu miiddat arzindo
6lkodo bas vermis siyasi vo iqtisadi doyisikliklor
naticasindo  Baki zavodunun sokiilmasi,Yeni
Neftcala yod-brom zavodunun uzun miiddat bos
dayanmasi, hal-hazirda iso tam giicii ilo islomasi,
bir sira digor obyektiv vo subyektiv soboblor
noticasindo yodlu-bromlu sonaye sularina vo
termal sulara axtaris vo Kosfiyyat islori zamani
qazilmis quyular tam nozaratsiz qalmis, quyularin
bir ¢oxunda quyubasi fontan avadanliglar1 yiiksok
tozyig Vo minerallasmaya malik sularin tosiri
altinda korroziyaya, ya da digor konar tosirlor
(insanlarin miidaxilasi) naticasinds dagilmis, sular
0zbasina axaraq, straf miihitin ekoloji taraziliginin
gorunub saxlanmasi {iglin olave problem
monbayina ¢evrilmiglor. Ona goro do, biz bu
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orazilordo miixtolif quyularda lay sularini otrafli
totqigatini  aparmis vo onlarin torkibindoki
komponentlori 6yranmisik [3]
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Sokil 1. Is rayonlarmnin yerlosmo sxemi

Eksperimental islor. Yeraltt sularin
kimyavi torkiblorinin tosviri verilorkon suyun
minerallasma dorocolori  ¢/l., anionlarin vo
kationlarin (CL", SO4%, HCOs, COs*, Na+K",
Ca?*, Mg*) miqdar % mqg/ekv, osas
mikroelementlorin miqdar1 mgq/l vahidlori ilo
verilmigdir. Kimyovi torkiblorina goro sularin
tiplori toyin olunarkon asas anion va kationlardan
miqdarlart 25%-mg/ekv-don artiq olanlar nozars
almmigdir.

Orazido aparilmis analizlorin  naticalorindon
goriindiiyii.  kimi ayri-ayr1  strukturlarin = sulu
horizontlarinda ion-duz torkibino goro osason
xlorlu natriumlu, bezon do xlorlu natriumlu-
magneziumlu va ya xlorlu natriumlu-kalsiumlu
tipino aid edilon sular yayilmislar. Bu sularin ion-
duz torkiblorini osason xlor vo natrium ionlari
toskil edirlor. Bunlardan basqa sularin torkibindo
sulfat, hidrokorbonat, kimi anionlar, kalsium va
maqgnezium kimi kationlar da istirak edirlor.
Sonaye ohamiyyatli yeralti sularin torkiblorinds

yiiksok konsentasiyada J, Br, B2Ogz, Sr; istilik enerji
ohomiyyatli termal sularin torkibindo iso az
miqdarda J, Br, BoOs, Sr, Li vo s.
mikrokomponentlor istirak edirlor.
Gotlirilmiis niimunalorin kimyavi analizlarinin
naticosino osason sularin torkibinds fenollarin,
naften tursularmin vo radioktiv elementlorin
yiikksok miqdarda istirakina rast golinmomisdir.
Biitiin  sahalordo  hidrogeoloji  kasilis  boyu
hidrogen ionlarinin konsentrasiyast (pH) 6-8,2
giymatlori arasinda doyisir ki, bu da sularin zoif
tursulugdan zaif galaviys godoar reaksiyalara malik
oldugunu gostarir.

Sularin torkibindo CHa, CO2, NHa,
H>S kimi gazlara da rast golinir ki, bunlarin da
arasinda metan siras1 karbohidrogenlari vo azot

torkibli qazlar Ustiinlik toskil edirlor. INT?;
r
rNa—rCl . ClI rCa
e~ Vo —— genetik omsallarina gora
rSO, ' Br rMg

sularin tipi vo amoalo golmo soraiti haqqinda
35
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miilahizolor  yiiriidiilir. ~ Burada  r-ionun
mg/ekvivolentlo olan miqdaridir. [4].

Saholor {izrs biitiin sulu horizontlardan gotiirtilmiis
sularin analizlorinin naticalorini onlarin kimyovi
torkiblarinin sabitliyini, xlorlu kalsiumlu tipins aid
oldugunu gostorir. Lakin sularin minerallagsma
daracalari tokca sahalor va kasilis tizra deyil, ham
do, eyni saho daxilindos struktur-litoloji va tektonik
xususiyyatlorindon asili  olaraq  shomiyyatli
doracadoa dayisirlor. V.A.Sulinin klassifikasiyasina
goro sularin genetik metomorfiklosmo omsallar1

rCL-rNa
rMg

Maykop lay dostasi, vo Sarmat sulu kompleksi

istisna olmagla hamiso 1-don bdyiik olaraq 1,21-

olan omsali Novoqolovka sahasinin

5,19 giymatlori; ”\ITT omsali iso Novogolovka
r

sahasinin Sarmat sulu kompleksi istisna olmaq
sorti ila 0,55-0,99 giymatlori arasinda doyisir.

16,56+23,19 mgq/l, ©Olat vo Xidirh-Pirsaat
sahalorinds J va Br mikrokomponentlarinin
miqdar1 uygun olaraq 25,52+30,97 mg/l va
54,8+80,99 mq/l, B203 mikrokomponentlarinin
miqdar1 iso Conubi Sirvan hovzosinin biitiin
strukturlar1 lizro 10,44+106,82mgq/l qiymatlori
arasinda doyisir [5].

Neftcala, Babazonon, Misovdag, Olot vo Xidirli-
Pirsaat hidrogen ionunun konsentrasiyasi(pH)
6,6-8,0 giymatlorinds doyisilorok suyun neytral
reaksiyadan zoif golovili reaksiyaya godor, Xilli
sahasindo iso 4,8-8,1 arasinda doyisilorok turs
reaksiyali sulardan zosif Qgolovi reaksiyali sulara
godor doyisdiyini gostarir. (oK 2)

Novogolovka sahasinds 2 quyudan Maykop lay
dostosindon alinan sular ii¢iin genetik omsallar

FCL=MNa ) Gimagla 080-0,88, 0<™Na<1
rMg rCl

olmagla 0,66-0,90; Sarmat martobasinin sulu

Sularin torkibindo olan J Vo Br kompleksi {izra 3 quyudan alinan sular iigiin iso
ml‘krokorpponentlgrmm miqdari ngaz?nan, genetik 7omsallar rCL-rNa <0 olmag sarti ila 0-
Misovdag sahalorinds vo Xilli sahasinin simal- rMg
sorq ganadinda uygun olaraq 30,46+55,91mq/l, rNa ) .
81,08+398,25 mq/l, Xilli sahesinin conub-gorb 13,3-(-0,70); r—CI>1olmaqla iso  1,01+1,26
qanadinda J  mikrokomponentinin  miqdari qiymotlori arasinda doyisirlar.
| 4
4‘ |
\ ‘ - \/\\
) AT

Sokil 2. Neftgala sahasinin hidrokimyoavi xaritasi.
36
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Natica

Aparilan todqiqatlar zamani miisyyan olunmusdu ki, srazinin stratiqrafik qurulusundan asili olaraq, sularin
minerallasma doracalori asason Neft¢ala sahosindo 37,4 - 170q/l, Xilli sahasindo 49,3 - 127,1 g/l,
Babazonon sahosinds 48,0 - 125,0 g/l olmagla, neytral bazon do zoaif turs reaksiyaya malikdir olurlar.
Sularin tarkibindoki mikrokomponentlordon Babazonan sahosinds yodun miqgdar1 35,06 - 50,20mg/I,
bromun miqdar1 115,30 - 388,60 mg/l, B2O3-iin migdar1 20,01 - 97,90 mgq/1, Xill1 sahasinds yod 32,20 -
51,20 ma/l, brom 115,30 - 388,6 mg/l, B20320,01 - 97,90 mq/l intervalinda istirak edirlar.

Kimyavi torkibcas stratigrafiyasindan asili olaraq xlorlu kalsiumlu tipins, ion-duz torkibins gors ise Neftcala
sahasinds xlorlu natriumlu, xlorlu natriumlu - magneziumlu va xlorlu natriumlu — kalsiumlu, Xilli
sahasinds xlorlu natriumlu va xlorlu natriumlu - magneziumlu, Babazonan sahasinds iss xlorlu natriumlu
olurlar.
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STUDY OF CHEMICAL ORGANIZATION OF OIL WATER IN NEFTCHALA-XILLI
I.1.Tagiyev, V.N.Allahverdiyev
Azerbaijan State Oil and industry University
Email: vusal@geofizik.com

The results of the analysis of water from all saturated layer horizons in the Neftchala-Khilli area
indicates that their chemical compositions are stable and belong to the type of chlorinated calcium.
However, the degradation rates of water are substantially changed not only on the sites and on the slopes,
but also on structural-lithological and tectonic characteristics within the same area. From the
microcomponents in the water, the amount of iodine in the Babazangan field is 35.06 - 50.20 mg / I, the
bromine content is 115.30 - 388.60 mg / I, B203 is 20.01 - 97.90 mg / |, respectively in Khilli the rates
change 20 - 51.20 mg / I, bromine 115.30 - 388.6 mg / I, B203 20.01 - 97.90 mg / I. Depending on the
chemical composition of the chlorinated calcium type, the ion-salt content in the Neftchala field is
chlorinated sodium, chlorinated natrium - chlorinated sodium - magnesium and chlorine sodium - calcium,
chlorinated natrium in chlorine with chlorine and magnesium chlorine and chlorine sodium in Babazenan
field.
N3YYEHUE XUMHNYECKOW OPTAHU3AIIMUA HE®TSHOM BOJAbI B HE®YAJIA-XBIJLIbBI

OBJIACTH
HN.N.Tarues, B.H. Anniaxsepauen
AsepOaiixanckni I'ocynapcreennslii Yausepceurer Hedpru u IlpombimiennocTu
On. adpec: vusal@geofizik.com

PesynbpTaThl aHaMM3a BOJIBI CO BCEX BOJ0EMOB ropu3oHTa Hedruana-Xbunibl MOKa3bIBaOT, YTO MX
COCTaB XHWMHYECKHI CTAOWIEH U OTHOCUTIIa K THUIIY XJIOPUPOBAHHOI'O KaJIbIUA. O,I[HaKO TEMIIbIL
ACrpogaiv BOABI CYHIECTBEHHO MU3MCHAIOTIIA HEC TOJIBKO Ha y4aCcTKaxX W CKJIOHAaX, HO U IO CTPYKTYPHO-
JIUTOJIOTUYCCKUM M TCKTOHHYCCKUM XApAKTCPUCTUKAM B IIPCACIIax OI[HOI71 A TOM e obOmactu. U3
MHUKPOKOMITOHEHTOB B BOJIE KOJIMYECTBO 10/1a Ha MecTopokaeHnn babazanran cocrasisier 35,06 - 50,20
Mr / 11, coaepskanue 6poma - 115,30 - 388,60 mr / 11, B203 - 20,01 - 97,90 mr / 11, COOTBETCTBEHHO B XBLLIBI
nokasarenu u3menenus 20 - 51,20 mr / i1, 6pom - 115,30 - 388,6 mr / 11, B203 - 20,01 - 97,90 mr / 1. B
3aBUCUMOCTH OT XUMHNYCCKOT'O COCTAaBa TUIIA XJIOPUPOBAHHOI'O KaJIbIIUA HOHHO-COJICBBIM COACPIKAHUECM B
MecTopoxaeHnu HedTuanmHckas MECTOpPOXKIEHUE TPEACTABISIET caboil  XJIOpUPOBAHHOE HATPUEBOE -
MarHui U XJI0p - HaTpUH - KaJbLUH. MecTopokaHre XbULIbI XJIOp HATPUYM U XJIOP-HATPUYM — MarHe3uyM,
MecTopoxkaeHne babazan xi0p HaTpuyM OBIBaIOT.
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YK 547.553/549.3:621
BBIIEJIEHUE ®EHAHTPEHA N3 OTXOA0OB HEOTEXUMHWYECKUX ITPOU3BOJICTB
CHHTE3BI HA ET'O OCHOBE
®.A. Amupos, 111.3. I'etomes, U.H. I"'ag:xuen

AzepOarimxanckuii 'ocynapctBennbiii YauBepcuteT Hedtu u [IpombinuieHHOCTH

Paspaboran Meron BblmeneHHs (EHAHTPEHa M3 OJKHIOKUX INPOAYKTOB IHPOJIN3a, OCYLIECTBICHBI PEaKLHH
(oTOKOHACHCAITNN W XJIOpPMETHIMpPOBaHWSA (EeHaHTpeHa, a TaKKe MONydYeHHs OpoMMeTHI(QEHaHTpeHa U3
xaopMmerrideHaHTpeHa. M3ydeHb! BIUSHUS pa3IMIHbIX IIapaMeTpoB (TeMIIepaTypbl, IPUPOIEI PACTBOPHUTEILL U Ap.) Ha CTCIICHb
BBIICNCHNS (DeHaHTpeHa M3 KyOOBOTO oOcTaTka IHPOKOHJACHCAaTa. BBIneNeHHbIH (EHAHTPEH, €ro IHeHOBBIH aIIyKT,
xIopMeTwiI(peHaHTpeH 1 OpoMMeTHI(EHAHTPEH OBLTH ONPEIEICHB COBPEMEHHBIMH METOIaMH (PH3HKO-XUMUYECKOTO aHAIIN3A.
CHHTE3HPOBaHHBIC XJIOPMETWI(GEHAHTPEH MOXKET OBITH UCIIOJIB30BAH B KAYECTBE JCIICBOTO CHIPbS IS MOJYUYCHHUS IPYTUX
raJUIOrCHIPOM3BOJHBIX METHI(CHAHTPEHA, IIOBEPXHOCTHOAKTHBHBIX BEIIECTB, a TaKXKe MPHCAJKOB JUIS  YJIydIICHUS
PEOJIOTMYECKIX CBOMCTB TsDKENBIX HeTei. BpoMMeTmiieHaHTPEH JIETKO BCTYHAeT B PEaKIUK HyKICO(DHIEHOIO 3aMEIICHHs 1
MOJKET OBITh HCIIOJIb30BaH JUIS HOJIyYCHUS (QyHKIIMOHAIBHO 3aMEICHHBIX METHI(EHAHTPEHOB.

KiaroueBnle cioBa: nupoaus, miscenas  Ccmoia
nupoJausa, qbeHaHmpeH, NUKpUHoeas Kucjioma, Kiampamal,

gomoxonoencayus, aooykm, XIOpMemUuIuposanue,
xXnopmemunghenanmpen, bpommemungheHanmpen.
Hedrexumuueckas IPOMBIIIJICHHOCTb HPENATCTBUEM B UCIOJIB30BAaHUH TSKEIOW CMOJIBI
AzepOaiimkanckoid  PecmyOnukn  MHTEHCHUBHO NUpOJIN3a SBISETCS OTCYTCTBHE 3()()EKTHBHBIX
pa3BUBaeTCd U OJHUM U3 OCHOBHBIX OOBEKTOB METO/IOB BBIETICHUS U3 €ro COoCTaBa OTICIIBHBIX
3TOW OTpaciy sABJSETCS ycTaHOBKA nuposnsa Jll- KOMIIOHEHTOB, B TOM 4Hcie U (peHanTpeHa [3,4].
300, ¢ynkuMoHMpyrOmas Ha 3aBoje ‘“IDTUIIEH- Pa3zpaboTtannsbrit HOBBIH croco0
[Tonustunen” B ropoae Cymraute. B kauectBe COBMECTHOT'O BBIJICJICHUSI HAapTaMHA, aHTpaIleHa
CBIPbSI IS UPOJIN3a UCTIOJIb3YeTCs u (eHaHTpeHa M3 TSKEIOW CMOJIBI HHPOJIU3A
HU3KOOKTaHOBBIN OEH3MH MIEPBUYHOM OCHOBBIBA€TCSI HAa  METOJIE€  MOJIEKYJISIPHOIO
nepepaboTku HedTH, KOTOPbIM Mosyyaercs Ha KoMILIeKcooOpa3oBanus [5,6]. [lng BblneneHus
yctanoBke ‘“OJIOY-ABT-6”, nelcTByromuii Ha BBIIIETIEPEUNCIICHHBIX TTOJTUITUKITUYECKUX
HedTenepabaTbiBatolieM 3aBoge MM. [.Anmesa. apoOMaTHYECKHUX COEMHEHU METOJIOM
Ha ycranoBke OJII-300 Hapsgy ¢ OCHOBHBIMHU 00pa30oBaHUsI MOJIEKYJISIPHBIX KJIaTpaTOB Ba)HO
NPOAYKTAMH — OTWJIEHOM U  IPOMNHIECHOM, BBIOpDAaTh  CENEKTUBHBIA  pacTBOpPUTENb U
MOJIy4aroTcs IMOOOYHBbIE MPOAYKTHL. OgHUM U3 s¢¢dekTuBHBIN peareHT. B kauecTBe Takoro
TaKUX MOOOYHBIX MPOJYKTOB SIBISETCS TsDKenas peareHTa Obula UCIOJNB30BaHA IMHUKPUHOBAs
CMOJla  MHUPOJM3a,  KOJUYECTBO  KOTOPOTO kucinora — TpuHUTpodpeHona. CyTb AaHHOTO
coctaBnsier 4-6% or oOmero KoJu4ecTBa METO/a B TOM, YTO IMKPUHOBAs KKCII0Ta 00pa3yeT
LIEJEeBBIX MPOAYKTOB. Tspkenas cMoJia MUPOJIU3a YCTOMYMBBIE MOJIEKYJISIPHBIE KPUCTAJUIMUECKUE
cogepxkutr g0 20-25% HapTasmHAa M €ro KOMIUIEKCBI ¢ (EHAaHTPEeHOM M JIpYyTMMHU
QJIKWJIITPOU3BOIHBIX, pa3InyHbIe MOJINIUKINYECKUMHI apoMaTH4YEeCKUMHU
MOJINIUKINYECKHE apOMaTUYECKUE COEIUHEHHS, COCIMHEHUSIMH, KOTOpBIE JIETKO BBINANAOT U3
KOTOpblE ~ MOTYT  CIY)KUTb  CBIpbEM  JJIs TSKEJION CMOJIbI MUpoJn3a. Peakius KinaTpaTHOTO
opraHuueckux cuHre3os [1,2]. Hecmotps Ha cBoit KOMILJIEKCO0Opa30BaHus (deHanTpeHa c
OoraTelii coCTaB, TsDKeJlasgs CMoOJia MHPOJU3a 0 MMAKPUHOBOW KUCJIOTOW MOXKET OBITh M300pakeHa
HACTOAILLETO BPEMEHM HE  HAXOIUT  CBOE CJIEAYIOIIUM 00pa3oM:

palroOHaJIbHOC HCITIOJIB30BaHHC. OCHOBHBIM

OH OH
OZN ~ N02 OZN ~ / N02
+ 50°C | ;
g [ X
N02 NOZ

(1) 2
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B sr10il peakuunu xomriekcooOpa3oBaHusi (pEeHAHTPEH SBISETCS IOHOPOM, a TPUHUTPO(EHON —
aknenTopoM. OOpa3yromuecs KpUCTaJUIbl KOMIUIEKCHOTO COEAMHEHHS PAaCTBOPSIOTCS B PACTBOPHUTEIE,
KOTOPBIM JIETKO OTHENAETCS OT TSHKEJIOW CMOJbl muposm3a. s BbIAeNeHHs THUKPUHOBOW KHCIIOTHI
KOMIUIEKCHOE COEIMHEHHE 00palaThIBalOT PacTBOPOM Mienodn. M pesynpraTe MpOMCXOAUT CIeXyromias
peaknus:

OH OH
ON A\ NO;, +02N - NO,
! > + NaOH ———
| N |
©)

[lukpar HaTpuss , NOJNYyYArOUIMICA NIpH KHCIIOTOM 00pa3yeTcss NUKPUHOBAs KHCIOTA,
HIEJIOYHOM Pa3JIOKEHUU KJIaTPAaTHOTO KOMILIEKCa, KOTOPYIO MOXHO TOBTOPHO HCIOJB30BaTh JIsi
HEe crmocoOHa 00pa3oBbIBaTh  KOMIUIEKCHOE BBIJICJICHUS dbenanTpena u JIPYrux
COCJIMHEHHE c MOJIMIUKINYECKUMU MOJIMIIUKIINYECKUX COCTUHEHUM.
apOMaTUYECKUMH COEIMHEHUSIMU. Hns B Tabnumel mokasaHbl  pe3ynbTaThl
MMOBTOPHOTO  MCIOJB30BaHUS B IIpolecce BIIUSTHUSL TEMIIEpaTypbl Ha BBIXOJ (EeHAHTpEHa
KOMIUIEKCO0Opa3oBaHus €ero MOXHO npu WCII0JIb30BAHUU pa3IMYHBIX
o0pabaTtbIBaTh CEepHOU KHMCJIOTOM. IIpn KOMILIEKCOOOpa30BaTeseH.

B3aUMOJICHICTBUM TMKpaTa HATpPUsl C CEpHOM
Tab6amnna 1
Biusinue TemnepaTrypbl Ha BbIXOJA (peHAHTPEHA.
(CooTHo1IeHnEe KOMILIEKCO00pa3oBaTeb: TskKeNlas cMoia nuponusa = 1:15)
Boixoj enanTpeHa, r.
Temmneparypa cpenbl, °C KomnnexcoobpazoBarenu
ITukprHOBas KUCIOTA 1,3,5-TpunuTpo-0eH30I1 1,3,5-Tpuxiop-6eH305
20 CIIe/Ibl - -
15 0,08 cIeibl clie/ipl
30 0,1 0,5 0,12
35 0,25 0,37 0,29
40 0,47 0,71 0,58
45 0,62 0,83 0,69
50 0,69 0,90 0,81
55 0,66 0,88 0,77
60 0,51 0,79 0,65

N3 Tabmumpl 1 BHAHO, YTO C TOBBIIEHUEM MPUBEJICHHBIM B TaOJuUIlEe pe3yabTaTaM MOXKHO
temneparypsi 10 50 °C HaGmronaeTcs yBenmdeHue ckaszath, uto 50 °C sBmsercs onTHManbHOI
BbIxosa (peHanTpena. [lpu temmeparypax BbIiie TeMITepaTypoit 00pa3oBaHMs KOMIUICKCA.

50 °C BEIXON (peHAHTPEHA CHIKAETCS. ITO MOXKET Peakuust poTokoHaeHcanuu (eHaHTPEHa C
OOBACHITBCS pasioKeHUEM KJIaTpaTHBIX [UKJIONIEHTAIUEHOM ObLTa M3ydeHa MPHU yCIOBUAX
KOMILIEKCOB NpH Temmepatypax Boimre 50 °C. TTo BBICOKOTO JaBJICHUS

QCQ ) D e

©
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B pesyapraTe peakmuu OBLT  TOJYyYEH
JTMESHOBBIN aayKT, BBIXO/I KOTOPOTO
YBEIIMUMBACTCS C MPUMEHEHUEM Pa3IMYHbIX
akTHBaTOpOB. Ilomoca norsomenus 1652 cm™ na
MH(]PaKpPaCHOM CIIEKTpE IOJYYCHHOTO aJTyKTa
YKa3bIBAET HA AHJIMYME IBOMHOM CBSI3H, & MOJIOCHI
norsomenus 3061 cmt u 3053 cm! — Ha HaTMUME

+ CH,0 + HCl ——

OCH30JILHOTO KOJbIa. MHAMBUAYaTbHBIN aHAIH3
MOJIYYEHHOTO aJITyKTa OCYUIECTBUIU METOJIOM
TOHKOCJIOMHOM XpoMartorpaduu.

deHaHTpeH ObUT  TIOJIBEPTHYT
XJIODMETUJIMPOBaHUIO 1Mo  meroxy  biana.
O6pa3zoBanue XJIOpMETHI(EHAaHTPEHA
MIPOUCXOUT IO CIEAYIONIEH peaKIuu:

ZnCl,

B kauecTBe M0604YHOro mpoaykra nonydaercs 10,10"-nudeHanTpeHuaMeran:

Hns

MOJATBEPKICHUS

MOJTY4CHHS
xsnopmerundenantpena CisH11Cl 6p11 mpoBenen

JJICMCHTHBIN  aHaJIU3,
MIPUBE/ICHBI HIKE:
KOJIMYECTBO XHMHYECKHUX DJIEMECHTOB IIO
ananuzy, %: C-79,11; H-4,64; CI-15,52.
pacyeTHoe KOJIMYECTBO XUMHYECKUX
snemeHToB, %: C-79,45; H-4,82; CI-15,65.

pe3ysbTaThl  KOTOPOTO

_ CH,CI

[Tonyuyenne OpoMMeTwideHaHTpeHa Oblia MOATBEPKIEHA

CH,

"3 XJIopMeTHII(EHAHTPEHA, npu
B3auMmojieiicteun ¢ KBr, ObU1 CcHHTE3MpOBaH
OpomMmeTHiiheHaHTpEH. Peakiuio ocyniecTBriIn B
MPUCYTCTBUM KpayH 3¢upa aubeH3o-18-kpayH-6
(C20H2406), KOTOpBIII CHIIBHO CTUMYJIUPYET
IpoIiecC 3aMEeIeHHs XJIopa Ha OpOM.

+ KCI

AHAJIM30M TIPpOAYKTa MCETOAaAMH

TOHKOCJIOHHOM XpomaTorpaguu u HHPpaKpacHOH CIEKTPOCKOIHUH.

JKCNEePUMEHTAJIbHAS YACTh.
Beinenenue gpeHanTpeHa U3 JKUAKUX MPOTYKTOB
MUPOJIH3a.

Jns  BelgeneHus (EHaHTpEHa W3 KHUIKHUX
MIPOJYKTOB MMPOJIN3a B KauecTBe
KOMILJIEKCO0Opa3oBaTes HCIIOJIb30BAIN
MUKPUHOBYIO KHUCIOTY Qupmbl «Merk». 700 r.
KyOOBOro oOCTaTKa TSKEJIOW CMOJIBI MHUPOJIN3a
pacTBOpSUIM B JBYX JIUTpax aleToHa, J00aBisuId
1,5 r. NMKpUHOBOM KHUCIJIOTHI U NEPEMELINBAIN B
TeueHMe IBYX dYacoB mpH Temmeparype 50 °C,
mocne duero pactBop oxnaxkmamu jgo -10 °C. B
pe3ylibTaTe OXJIaXAEHUS M3 pacTBOpa BhINAJalln
KPUCTAJIJIbl MOJULUKINYECKUX apOMaTHYECKHUX
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COEIMHEHU N c IIUKPUHOBOMN KHMCJIOTOM.
Kpucramnnsl oTGMWIBTPOBBIBAIM U PACTBOPSIIA B
netponeinom s¢upe. Ilorom k pactBOpYy
J00aBIISLIIH 5%-i  pactBop NaOH wu
nepemMemBai B TedeHne 30-u MUHYT s
3aBepuieHUsT peakiuu. OOpasyrommics HHKpaT
HaTpUs  TEpeXoAMT B BOJHBIA  CJIOM.
VYrneBonopoaHbId CIOW OTAENSAIN, CYIMIMIU C
KapOOHAaTOM Kajlusi M MeperoHsuid. Beixon
denantpena cocrasmsul 1,4 1. Temmepartypa
TUIaBJIeHHs monydenHoro ¢enantpenra 101 °C, a
Temneparypa kunenus 340,2 °C, uto BmonHe
COBIIA/Ia€T C CIIPAaBOYHBIMH JIaHHBIMH.
JIMeHOBBIN CUHTE3 C HUKIIONIEHTaJUEHOM.
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B crexnaanyro ammyny BBoguiau 3,3 1. (0,5
MoOJ.) 1ukioneHTaguena u 8,9 r. (0,05 mo.)
¢dbenanTpena, no6asisu 10 MiL. Toyosa, aMITyiy
3alavBajd C TIOMOIIBIO Ta30BOM TOPEIKH U
HarpeBaj €ro B MacisgHOWl OaHe mpu
temneparype 120 °C B Teuenue Tpex 4yacos. 3aTem
aMIyJy OXJIaXKIalu 10 KOMHATHON TeMIepaTypbl
1 00pa3yrouecs KpUCTallabl OTQHIBTPOBBIBAIH.
JUis mepeKkpucTaliM3allid HUX pacTBOPSUIM B
aleToHe. ITonmy4yenHsbIit anayKT UMeeT
TemnepaTypy ruainenus 182-183 °C, wro
COOTBETCTBYET CIIPaBOYHBIM JIaHHBIM. Bbixon
npoaykra coctaBui 5,51 r.

XnopMmeTunupoBaHue (peHaHTpeHa.

B KkpyriiomoHHyI0  Tpexropiaywo Kooy,
CHaOKEHHYIO EJICKTPOMEXaHUYECKOW MEIIAIKOH,
BBojuiu 13 1. (0,5 mon.) henantpena, 2,99 r. (0,1
Moi.) mapadopmanbreruna, 6,2 T. JeASHOU
YKCYCHOM KHUCIIOTBI U 62 I'. KOHUEHTPUPOBAHHOU
COJITHOM KUCJIOTBI. DTY CMECH IIEpPEMEIINBAIIN IIPU
85 °C B Teuenue mectu yacos. ITocre 3aBepHieHUs
mpouecca  XJOPMETWJIMPOBAHUSL — MPOJYKTHI
peakuuu oxJaxaanu jgo 15 0C, BaYXK bl
npombiBasid 100 MII. AUCTHILTUPOBAHHOM BOJIOM,
HerTpanuzoBan 40 ma.  10% -m pacTtBOpoM
K2COg, OT(WILTPOBHIBAH u CYLIWIN
KPUCTAJUTHYECKUM NaxSO0s.
XnopmeTun(eHaHTPEH BBIIEISUIM  BaKyyMHOMN

neperonkoii  (157-159 °C /5 mm. pr. cr.).
Temmnepatypa miIaBiIeHus XJI0pMeTUI(EeHAHTPEHA
cocrasmi 31-32 °C, a Berxoa — 6,7 T.
Cunre3 6pomMmeTHiIpeHAHTPEHA U3
XJIOpMETUJI(EHAHTPEHA.

B KpyrionoHHyo Tpexropiywo Koioy,
CHAOXXEHHYIO €JICKTPOMEXaHUYECKON MelIaJIKOu,
BBogwn 13 1. (0,1 Moi.) xmopmeTuiieHaHTpeHa,
11,9 r. (0,1 wmom.) Opomucroro kamusi, 1 T.
nnben3o-18-kpayn-6 u 50 miu. auokcana. Cmech
HarpeBajiM [0 KWIIEHUS U TepeMelIMBalld J0
3aBEpIICHHS PpEaKIUH. 3aBepIICHUE pPEaKUuu
YCTaHaBIIMBAJIM IO MOJHOMY pacxojoBanuio KBr
(mo uBery peakuuoHHOM cMmecu). [lanee
PEAKIIMOHHYIO CMECh OXJaXJalH JO KOMHATHOU
TEMIIepaTypbl, TEPEBOIMWIA B IEPETOHHYIO
YCTaHOBKY M OTrOHsUIM JAuOoKcaH. (OcTarok
OXJIaX1aJIH u IIPOMBIBAJIN 50 MIL.
JUCTHIIJIMPOBAHHONW BOAOH TpU HUHTEHCHUBHOM
NepeMeIIMBaHN HAa  MAarHUTHOW  MeIIaJke.
Boaubiii cioil oTAENsIM U OCTAaTOK IMOJIBEpPraiu
a3e0TPOIHON CyIIKE C aIleTOHOM.
bpommerundeHnanTpeH BBIIEISUIA  BaKyyMHOU
neperonkoii (205-207 °C /4 mm. pr. c1.). B
pe3ynbTaTe MOJIYYWIIH 8,0 r.
OpomMmeTHI(EHAHTPEHA,  HMMCIOIIHUNA  CBETJIO
Oypblii 1BET, NEPEeXOIAlINii B dYepHOE TOJ
BO3/ICHCTBUEM CBETOBBIX JIyUECH.
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SEPARATION OF PHENANTRENE FROM OIL-CHEMISTRY PRODUCTION
RESIDUES AND SYNTHESIS ON IT BASE
F.A.Amirov, Sh.Z.Geyushov, I.N.Hajiyev.
The process separation phenantrene from pyrolysis heavy tar being a by product of EP — 300 plant of
«Ethylene - polyethylene» factory of Azerbaijan State Oil Company (Sumgait sity) have been developed.
On base of phenantrene, separated from cube residue chloromethyl phenantrene have been
synthezied. Chloromethyl phenantrene may be used as a raw material for synthesis of functional
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ammonium salts possessing by high, foamforming properties and for syhthesis of a rheological properties
by decrease of viscosity of heavy oils, which transposition on distant regions on cold climate is labored.
The optimal condition of both processes have determined and synthesis of another halogenmethyl
derivatives of phenantrene have been proposed.
Key words: pyrolysis, phenantrene, chlormethylphenantrene, picrin acid, clatrate, adduct,
photokondensation
NEFT KIMYA ISTEHSALINDA QALIQLARDAN FENANTRENIN AYRILMASI VO ONUN
OSASINDA SINTEZI
F.O.Amirov, S.Z.Goyiisov, I.N.Haciyev.
Azorbaycan Dovlat Neft Sirkotinin (Sumgqayit sohori) "Etilen-polietilen” zavodunun EP-300
qurgusunda piroliz prosesi zamani agir piroliz qatranindan fenantrenin ayrilma prosesi aparilmisdir.
Kubun galinligindan ayrilan fenantrenin asasinda xlorometil fenantren sintez edilmisdir. Xlorometil
fenantren yiiksok, kopiiklonmo xiisusiyyatlori olan vo soyuq miihitdo uzaq regionlara aparila bilon agir
neftlorin 6zlililyliniin azaldilmast ilo reoloji xassalorini yaxsilasdiran dérdlii ammonium duzlarinin sintezi
tictin xammal kimi istifado edilo bilor.
Hor iki prosesin optimal vaziyysti miioyyon edilmis vo fenantrenin basqa halogenmetil
toromolorinin sintezi toklif edilmisdir.
Acar sozlar: piroliz, fenantren, xlormetilfenantren, pikrin tursusu, klatrat, addim, fotokondensasiya
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MIKROQATLARIN ANALIZi

F.F. Yusubov
Azorbaycan Dovlot Neft vo Sanaye Universiteti
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Acarsozlar: friksion materiallar, oksidlosma, mikrogatlar,
istilik rejimlori, mikroqatlar, siirtiinma, yeyilma, termiki

analizlor

Friksion materiallardan hazirlanmis
momulatlardan senayenin miihiim sahalorini ohato
edon miixtalif texniki avadanliglarda genis istifado
olunur. Lakin yiiksok tozyiq, siirlismo siirati Vo
koskin temperatur arttmi1 bu materillarin yeyilmo
Vo dagilmasina gotirib ¢ixarir. Yiiksok temperatur
materiallarin mexaniki xassalorinin kaskin siiratdo
doyismasina,  soth  tobogolorindo  struktur
cevrilmolorinin bas vermasins, oksid vo diger
kimyoavi birlosma ortiiklarinin amalo galmasing,
diffuziya proseslorina vo s. sobab olur. Naticada
materiallarin qarsiliqlt tosir xarakteri, friksion
xassalori dayigirlor [1]. Tribotexniki materiallar
yiikksok siirtinma omsalin1 tomin eda bilmoakla
yanasi, hom do yiiksok yeyilmo miigavimatina
malik olmalidirlar ki, bu parametrlorin stabilliyi
tomas materiallarmin  sothindo  bas  veron
proseslordon ¢ox asilidir. Bu moagalads sonayeda
totbiq edilon friksion materiallarin is¢i sathlorinda
yiikksok temperaturlarda bas veron doyisiklor
termogravimetriya metodu, element torkibi
analizlori  vo  yeyilmo  sothlorinin  optik
mikroskopla miisahido edilmasiylo yolu ilo

Oyranilmasiylo  borabor  odobiyyatlarda olan
molumatlardan da istifads edilmisdir.

Molumdur ki, tomas materiallarinin
sathlorinds bas veran yeyilmo vo miixtolif fiziki-
Kimyovi proseslarin xarakteri homin
materiallarinin sath hamarlig1 ilo slagali olan bir
prosesdir [2]. Kontaktda olan cisimlarin
nahamarlig1 yalniz materialin mexaniki emalinin
xarakteri ilo deyil siirtiinmoa vo yeyilma prosesin
6zl ilo da gox olagoalidir.

Todqiqatlar gostormisdir ki, temperatur
yiiksaldikca tunc asasli (MK-3, MK-5) va domir

osasli (OMK-8, OMK-11 vo s.) bisirilmis
materiallarin siirtinmo omsali vo yeyilmo tempi
azalir [3].

Asbofriksion materiallarda ise hamin
parametrlorin doyismo xarakteri basqadir. Belo Ki,
bu materiallarin = siirtlinmo omsali temperaturun
mioyyan hoddinadok artaraq, sonra azalir,
yeyilma intensivliyi iso artim tempini saxlayir [4].
Biitiin oyloc qurgulart ftgiin oylomo tsiklinin
sonunda  siirtinmo  omsalinin  maksimum
giymatina talob qoyulur.

Sakil 1. Kontakt sshtlorinds mikrogatlarin geyri-borabar inksafi

Oyloc kiindesi materiallarinin  temperaturdan
asili olaraq ¢oki itkisinin Oyroanilmasi tigiin
termoqravimetrik analiz qurgusu (TGA,Q50)-dan
istifado edilmisdir. Bu metod hom do miixtalif
temperaturlarda  sothdo  yaranan  ¢atlarin
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xarakterini arasdirmaga da komok etmisdir.
Niimunalor (34mq ¢okido) platin materialdan
hazirlanmis niimuna gabina yerlosdirilmis vo har
O0lcma zamani sifirlanmigdir. Sinaglar zamani
inert gaz olarag tomiz azotdan (60ml/daq) istifado
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olunmusdur. Niimunalor 30 dagige miiddatinda
10°C  tezliklo, 1000°C-dok  quzdirilmusdir.
Noticolor gostormisdir ki, smaq materiallart
icorisindo  1000°C-o dok davam gotiro bilon
material yalniz retinaks olmusdur. Retinaksin
destruksiyast 400°C-don baslayaraq todricon
artimla miisahido olunmus, tmumilikdo ¢oki
itkisi  togribon  40% toskil etmisdir. Digor
materiallarda bozilorindo dagilma prosesi gec
baslasa da, sonda ¢oki itkisi yiiksok olmusdur

(Sok. 2).

120

Yiiksok temperaturlarda friksion
materiallarin miixtalif komponentlori stiriitiinmo
omsalinin doyismasine miixtalif tasirlor gostarir.

Miixtolif  asbofriksion  materiallarin
todqiqi gostormisdir ki, materiallarin hor biri ti¢lin
miayyan kritik temperatur noqtesi vardir ki, bu
temperaturdan sonra siirtiinmo amsali qiymatlori
koskin asagi disir. Bu iso materiallarin
istiliyadavamligi ilo olagalondirilir [5].

100 =

6KX-1

Kiitla (%)

6KB-
10

0 1 1 1

100 200 300 400 500 600 700 800 900 1000
Temperatur, °C

Sokil 2. Asbofriksion materiallarin temperaturdan asili olaraq ¢aki itkisinin doyismasi

Daha yiiksok siirtinmo omsali qiymatlori
dormir vo baritin hesabina yarandigi todgiqat
islorinds 6z tosdiqini tapmisdir [6]. Asbestin ¢ox
da yiksok olmayan istilikkegiriciliyo malik
olmasina baxmayaraq, baritin torkibds olmasi
istiliyin asagi soth qatlarina kegmasine tosir edorak
sirtiinma omsalinin asagi diismosinin qarsisini
alir. Hesablamalarda retinaksin poladla siirtiinmo
omsali 0,3, buraxila bilon tomas tozyiqi iss 1,2MPa
gobul edilir. Retinaks materialinin = siirtiinmo

o

omsali1 40XH markal1 poladla temperaturdan asili
olaraq asag1 temperaturlarda 0,27-0,605-don
baslayaraq yuxar1 temperaturlarda 0,2-0,387 aras1
doyisir. CH15 markali guqunla iso 0,29-0,606-dan
0,222-0,373 godor doyis bilir (Sok. 3). Asagi
temperaturlardan baslayaraq, xtisusilo do ayloma
tsiklinin ~ baglangic marhoalalorinds  siirtiinmo
omsalinin geyri-stabil doyismasini friksion gatin
formalagmasiyla olagolondirmok olar.

o

e L
o N &~ O O
! ! !
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Sokil 3. B markali retinaks materialinin 40XH poladi vo CY15 ¢uqunu ilo siirtiinmo omsalinin
temperaturdan asili olaraq doyismasi (A¢iq ronglor asagi haddlori, tiind ronglor iss yuxari haddlori gostarir)
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Friksion qatin formalasmasi miixtolif
miithit soraitlorindon vo materialin  aylomoa
foaliyyatindon asili olaraq dayisir. ki morhaloda
formalagirlar:

1. ©ylomonin baslangicinda

2. Tozyigin  vo soth temperaturunun

artmasi ilo formalagan yeni gat

Catlarm omolo galmasi siirtiinma sothinds
yeyinti hissaciklorini artirmaqla yeyilmani daha da
intensivlosdirir, ¢linki gatlarin iti tizlari kasici tasir
gostarir. Hoala siirtinmoanin baslangic dovrlarinda
kontakt sathlarinin hondasasi dayisso da, yeyilma
hissaciklori yalniz miiayyan sayda tsikldon sonra
materialdan  ayrilir.  Bu  kontaktda olan
materiallarin  tsiklik struktur doyisikliklarini,
stirlisma siirtiinmasi istigamatinds enina dartilma
gorginliklori  zonasinda mikroqgatlarin  amalo
galmasini izah etmoys imkan verir. Formalagmig
mikroqatlar plastik oldugundan tokrar yiiklomoda
yorulmaya moruz galarag yeyilms ilo naticalonir
Va bu sobobdan do yorulma davamlhigi sothds ilk
catin goriinmo kriteriyas: ilo miiayyonlosdirilir.
Sakil 1-doki tosvirdon goriindiiyli kimi siirligmo
stirtinma istigamatina uygun olaraq ¢atlar moahz
homin oxboyu orazini ohato etmisdir. Lakin
Amscope optik mikroskopunda apardigimiz
miisahidolor  dagilma  prosesinin  siirtiinma
istigamotino uygun olmayan istigamotlordo do
inksaf etdiyini gostormisdir (Sok 1). Verilmis

@
®

(]

tosvirdon iki mixtolif a vo b oyloc kiindasi
materiallarinda siirtiinma istigamatino aks olaraq
catlarin oldugunu goriiriik. Boyiik ehtimalla, bu
ziddiyst dartilma gorginliyinin  geyri-barabar
paylanmasi vo ham do struktur geyri-hamcinsliyi
ilo baghdir.

Friksion istilik materialin oksidlogmasina,
termiki mohkamliyino vo plastikliyino  tasir
gostorir.  Bu iso sath strukturunun doyismasine
(sirtiinmo Sothindo atom vo ya molekullarin
diffuziya vo adsorbsiyasi) vo faza strukturu
cevrilmalarina sobob olur. Dayismalor naticasinds
sothlor arasinda qarisiligli tasirin doyismasi quru
stirtiinma foaliyyatino do 6z tosirini gostarir. Sok
1.do misahido olunan misahido olunan
xirdalanma sahalori isa siirtlinma istiliyi tasirindon
termiki oksidlogsmo naticasinds ortaya ¢ixmisdi.
Element torkibi analizi (Phenom XL, XRD
vasitosilo) niimunonin sothindo C, O, Si Kkimi
elementlorin goxluq toskil etmasini gostormisdi
(Sak.4). C, O elementi niimunlorinin hamisinda
¢ox olmasmin sobsbini barit, fenolmaraldehidin
¢ox olmasiyla izah olunmalidir. Termiki
oksidlagma ils alagodar olaraq bazon niimunslorda
karbonla ilo zongin sahali strukturlarin da mévcud
oldugu miioyyon edilmisdir. Bu struktur
oksidlosma prosesi naticasinds yeni kovrak layin
formalagsmasindan sonra miisahido edilmisdir.

0 1 2
161,129 counts in 30 seconds

Sakil 4. Asbest torkibli ayloc kiindasi materialinin siirtiinmodoan sonra sathininin element torkibi

analizi

Yiiksok siirot Vo temperatur altinda oylomada
strtinmo Sothlori havadaki oksigeno asdanligla
reaksiya verarok oksidlogsma gat1 yaradirlar. Bu qat
kovrok olur vo siirtinma qiivvasinin tasirilo
asanligla catlar omolo gotirir. Lakin on miithiimi
oksidlosma qat1 friksion materialin  sathini
kontrcisim materialinin tomasindan qorumagla,
sirtinma  omsalin1  azaltmast  vo yeyilmani
miiqavimetini artirmasidir.
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Lakin oksidlosmadon olavs, fiksion materiallar
cox vaxt termiki deqredasiya naticosinds
ozlorindon gazlar (CO,CO2, CH4 vo Hy) buraxirlar.
Bu qazlar siirtiinma Sothlori torafindon adsorbsiya
edilo bilmadiklari ti¢lin qaz “yastigi” qatt amalo
gotirirlor. Bu qaz qati1 xarici siirtinma Sathinds
stirtgii rolunu oynayaraq siirtiinmoni azaltmagla
yanasi, oks tosir naticasinds siirtiinma qiivvasini

asag salir.
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Qazma avadanlaglarinin aylac
sistemlarinds kontrcisim olaraq adaton yeyilmaya
davamli 60Q, 35XNL vo 35XML polad
markalarindan hazirlanmis materiallardan istifado
olunur. Tocriibalor géstormisdir ki, 6KX-15
asbokaugukdan olan oayloc kiindalori gostarilon
materiallarla friksion uzlasirlar. Lakin bu uzlasma
¢ox da boyiik olmayan (0,8 Mpa-a godar) tomas
tozyiginde vo qizma temperaturunda (400°C-yo
dok) bas verir vo miasir bucurgadlarin lentli
ayloclorina  qoyulan toloblori  6doys  bilmir.
Retinaks miiqayisodo yiiksok friksion xassolora
malik oldugundan ayloms momentini artirmaga vo
ona goro do oaylomoani 30-40 m/san siiriismo
stiratlorinds, gasnagin  siirtinmo  Sathindoki
temperaturun  1000°C-dok vo daha yiiksok
giymatlorinds aparmaga imkan verir. Bu soraitdo
ononavi polad markalarindan hazirlanmis ayloc
qasnaqlart  termiki  yorgunlugdan dagilirlar.
Oyloma prosesinds harokat edon boru kemarinin
Vo bucurqadin firlanan kiitlalorinin enerjisi istilik
enerjisina gevrilir. Hoddon artiq qizmada aylacin
normal is rejimi pozulur vo bununla da
materiallarin uzundémiirliiyii azalir. Qasnagin en
kosiyindo temperaturun temperaturun qeyri-

miintozom  paylanmasi  noticosindo  termiki
gorginlik yaranir.
Is¢i  sothin  formalasmasi  kontakt

materiallarinin is dévriinds istilik rejimindon ¢ox

asilidir [7]. Isci sothinin qizmasi isloma gabiliyyati
olan soth gatinin formalagsmasina imkan yaradir,
bu iso az yeyilmoni tomin edir. Retinaks
materialinin  stirtinmo omsali 180°C-do  kaskin
diisiir, lakin 200-350°C aras1 stabillosmoyo
basglayir. Yiiksok temperaturlarda uzunmiiddatli
qizma  zamani  iso  Yyeyilmoyadavamligin
azalmasinda siirtiinmo omsali artmaga baslayir
(Sok. 3). 500°C-o yaxm vo yuxart hodlorde
stirtiinma amsal1 yenda do stabillyini qoruyur olur
(0,27-0,3 aras1 doyisir). Materialin yeyilmo
intensivliyi iso 70 mg/kgm 1073-ii kegmir. Baritin
material torkibindo olmasi (40%) soth qatinin
mikroborkliyinin artmasina komok edir ki, bu da
600-700°C temperaturlarda mexaniki xassolorin
saxlanilmasinda vasitogi olur. Buna goéra do
friksion materiallarda miixtalif stratlords,
tozyiglords yiiksok Vo stabil siirtlinma amsalinin
tomin edilo bilmasi ¢iin araliq qat xiisusi heterogen
struktura malik olmalidir ki, iist qat1 zodslondikdo
catismazliglar1 6daya bilsin.

Kontakt tobaglarinds bir ¢ox doyisiklor bag
verdiyindon yeyilmonin novlori do mixtolif
formali olur. Soth tobagosinin dagilma mexanizmi
miixtalif oldugu ti¢lin hor hansi bir hissonin
yeyilma intensivliyi do yeyilmanin néviindon asili
olacaqdir.

Naticalar
Friksion materiallarin kontakt sothlorinin 6yronilmasi bu tip materiallarda osason 3 név mikrogatlarin

formalasa bilmo ehtimalini gostordi:

1. 9yloma tsiklinin baglangicinda vo digor morhalalords tozyiqin atmasiyla yaranan friksion gat

2. Yiiksok siirat vo temperatur tosiri altinda yaranan oksidlogsma gat1

3. Termiki degredasiya naticasinds yaranan qaz “yastigi” qati
Analizlor homginin bu naticalori miioyyon etmoays komok etdi: Friksion qatin oksor halda siirtiinmo
omsalinin artirmasina tosir gostarmasini; oksidlosmo qatinin siirtiinmani azaldarag, yeyilmoays davamlig

~ 9

artirmasini.  Bundan olavo qaz “yastigi

gatinin da siirtinmo omsalin1 asagi salmasi faktlar1 geydo

alinmigdur, lakin yeyilmays qars1 hor hansi bir tosiri miioyyan edilmomisdir.
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AHAJIN3 MUKPOCJIOEB OGPA3OBAHHBIX ITPU TPEHUY HA KOHTAKTHOHN
INOBEPXHOCTHU
®. ®. IOcyooB
JlaHHasi cTaThs IMOCBAIICHA HW3YYCHUIO PaOOYMX TOBEPXHOCTEH (PHUKIMOHHBIX MaTEpPHAIOB
HCIIOJIb3YCMbIX B IMPOMBINIJICHHOCTH. N3menenue Marcepurajia IIpU BBICOKUX TCMIICPATypax ObLIH
HCCICAO0BAHbBI C IIOMOMIBIO TEPMOI'PaBUMETPHUYCCKOI0O METOJAA, aHalIu3a OJJICMCHTHOI'O COCTaBa H
Ha6JIIOI[eHI/I$I 3a IpouecCcCoOM U3HOCA HOBerHOCTefI C IOMOMIBIO ONITUYCCKOI'0O MUKPOCKOIIA. HCCJIGI[OB&HI/IC
IIOMOTIJIO OIIPCACIINTE XapaKTECPHUCTUKY MHKPOCIOCB, C(i)OpMHpOBaHHHX IIpyu TPEHUHU W UX BJIIMAHHUE Ha
IIPOLIECC JaJIbHEHIIErO TPEHUS U U3HOC.
ANALYSIS OF MICROLAYERS FORMED DURING FRICTION
ON CONTACT SURFACE
F.F. Yusubov
This article is devoted to the study of working surfaces of friction materials used in industry. Change
in materials at high temperatures were investigated using a thermogravimetric method, elemental analysis
and observing wear surface from an optical microscope. The study helped to determine the characteristic
of microlayers formed by friction and their effect on friction and wear properties.
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YERLI XAMMALLARDAN iSTIFADO ETMOKLO KOMPLEKS GUBROLORIN
ALINMASININ TODQIQI
Magistrant H.V.Hacizads
Azarbaycan Dovlat Neft va Sanaye Universiteti

Acar sozlar:

kompleks giibrs, karbamid, ammofos,

nitroammofoska, filiz, maye kompleks giibralar.

Hal-hazirda sonaye miqyasinda azot
(ammonum sorasi, karbamid, ammonium sulfat,
natrium vo kalium sorasi), fosfor (sads va ikigat
superfosfatlar), kalium (kalium xlorid va sulfat),
homginin kompleks vo miirokkab-garisiq giibralor
(ammofos,  nitroammofos,  nitroammofoska,
ammonium fosfatlar) istehsal edilir.

Kompleks giibralorin torkibinds iki va ya
ti¢ asas gida elementi (azot, fosfor, kalium), bazon
iso  mikroelementlor (magnezium, kalsium,
kiikiird) olur. Onlar bark (miirokkab, miirokkab-
qarisiq) vo ya maye (MKG) mohsullar formasinda
buraxilir. Onlarin istehsal texnologiyast vo 2sas
proseslori timumi cohatlaring gora oxsardir.

Danavarlasdirilmis kompleks giibralor azot
torkibli horranin pulpanin va tobii fosfatlarin tursu
ilo emali ilo, ya da ayrica xotlordo alinmis
tursularin ammonyaklagmasi (ammofos,
ammofoska) ilo alinir. Neytrallagdirilmig horralar
lazzim  goldikdo kalium  komponentlori ilo
qarigdirilir. Filizdon fosforun ayrilmasi, sonraki
emal {sullar1 prinsipial forglonan bir ne¢o
texnoloji sxemlor {izra hoyata kegirilir.

Kompleks giibralordon miirokkob giibralor
nisboton daha genis yayilmisdir. Bunlara
torkibinds bir ne¢o qida elementlori: iki (N+K,
N+P, P+K) vo ya ii¢ (N+K+P) qgida elementlori
daxil olan duzlardir.

Kond tosorriifatinda 10-dan ¢ox markali
tokmillogdirilmis kompleks giibralordon istifads
olunur. Biitiin kompleks giibroalor yiiksok qatiligl
glibrolor hesab edilir vo sado giibrolora nishaton
onlarin istifadosi daha effektivdir. Miirokkob
kompleks giibralorin istehsali vo tolobatinin
intensiv genislonmasi bununla slagodardir.

Kompleks giibralor igarisinds universal
giibro hesab edilon ammofos aparici yeri tutur ki,
bu da hom torpaga verilma ii¢iin, hom do garisiq
tip mineral giibralorin hazirlanmasi tiglin istifado
olunur.

Ammofos nishoton yiiksok miqdarda alman
miirokkab giibralorin siyahisina aiddir.

Ammofos istehsalinin osasinda fosfor
tursusunun qazvari ammonyak ilo heterogen
ekzotermik neytrallagsma prosesi durur:
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H2POsm + NHzq = NH4H2PO4p + 147 kC

Proses ammonyakin artiq miqdar ilo
aparilir, ona gora do sistemda
monoammoniumfosfatin amols galmasi reaksiyasi
ilo yanasi qismon diammoniumfosfatin omoalo
golmasi reaksiyasi bas verir:

H2PO3 + 2NH3 = (NH4)HPO4 —

75.4 kC
bunun naticasindo hazir mohsulun tarkibinds
10%-5 godar diammoniumfosfat olur.

Ammofos torkibindo osas maddo kimi
alinma prosesindo amola galon
monoammoniumfosfat NH4H2PO4 Vo

diammoniumfosfat (NH2)2HPO4 qarisigr (10%-o
godor) olan ikigat (N+P) miirokkob kompleks
giibradir. Mono- vo diammoniumfosfatlar bark
krisallik maddadir, az higroskopikdir, suda hall
olandir. Ammonium fosfatlardan
monoammoniumfosfat termiki nisbaton
davamlidir vo 100- 110°C-ya godor qizdirilma

zamani praktiki olaraq parcalanmur.
Diammoniumfosfat Vo xiisusilo,
triammoniumfosfat qizdirilma zamani

ammonyakin ayrilmast ilo dissosiasiya edir,
mosalon:
(NH2)2HPO4 = NH4H2PO4 + NH3
Neytrallasma prosesinin rejimi elo segilir
ki, kifayat godor miitoharrik va boru kemorloari ilo
Otiiriilma gabiliyyatino malik ammofos horrasi
alinsin.  Pulpanm  ozliliiyti  ilkin  tursunun
qatiligindan, ammonium fosfatlarin  hoallolma
gabiliyystindan va temperaturdan asilidir.
Kompleks giibralora  donovor soklindo,
homg¢inin maye kompleks giibro soklinds
buraxilan miirokkab, miirokkob-qarisiq giibralor
aiddir. Genis totbiq tapmis miirokkab giibralorin
istehsalinin osas tisullar1 asagida sorh edilmisdir.
Biitiin miirokkab mineral giibralor istehsal
iisullarina gors ti¢ qrupa ayrila bilar:
- fosfor tursusunun emali ilo alinmis giibrolor
(ammofos, diammofos);
- fosfor vo azot tursusu qarisiginin emali ilo
alinmis giibralor (nitroammofos,
nitroammofoska);
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- tobii  fosfatlarin
parcalanmasindan
nitroammofoska).
Maye kompleks giibralor (MKG) gaynar va soyuq
qarigdirma tisullart ilo alinir.

Qaynar qarigdirma isulu fosfor vo ya
polifosfor tursusunun ammonyakla
neytrallagsmasina asaslanir. Bu zaman tarkibinds
ammonium orto- vs ya polifosfatlar olan mahlullar
aliir. Termiki fosfor tursusunun istifadosi zamani
8-24-0 torkibli, 7-21-0 ekstraksiya torkibli, 10-34-
0 vo 11-37-0 torkibli ekstraksiya vo termiki
polifosfor tursusu alinir.

P2Os-in an azi 55% konversiya daracasi ila

ekstraksiya polifosfor tursusu osasinda 10-34-0
torkibli MKG istehsali (TY 6-08-414-78) nisbaton
daha genis totbiq tapmisdir. Polifosfor tursusu
osasinda asag kristallagsma temperaturu 18-20 °C
Vo asagi ozliilikli (20°C-do 50 MPa san) MKG
mohlullart almagq olar.
Belo mohlullar osasinda soyug garisdirma tisulu
ilo gida elementlarinin talob olunan nisbati ils tiglii
tarazlasdirilmis MKG alinir. Bunun tigtin mahlula
azot- vo kaliumtorkibli komponentlar slavs edilir:
karbamid, ammonium nitrat, kalium xlorid vs s.

Ammofos istehsalini istifado olunan fosfor
tursusunun qatiligi vo aparatin konstruksiyasi ilo
forglonon miixtalif texnoloji sxemlor {izra qurmaq
olar:

azot  tursusu ilo
alinan  giibrolor  (nitrofos,

Duru ekstraksiya tursusu asasinda:
- quruducuda horranin qurudulmast ilo;
- vakuum-buxarlandirici aparatlarda
horranin buxarlandirilmasi1 vo BDQ aparatinda
qurutma ils;
- horranin qurudulmasi vo qaynar layh

quruducu- danavarlasdiricilords onun
donavarlosdirilmasi ilo.

- Qat1 fosfor tursusu osasinda:

- mohsulun ammonyaklasdirici-
donavarlosdiricido AD donavarlogdirilmasi  va
qurudulmast ils;

- horranin  tozyiq  altinda  6z-6ziino

buxarlanmasi va barabanli donavarlosdirici-
quruducu-soyuducuda BDQS qurudulmasi ilo.

Ammofos istehsalinin texnoloji sxemi
horranin buxarlandirilmasi, mohsulun
donavarlasdirilmasi Vo qurudulmasi

omoaliyyatlarini bir aparatda birlogdirmays imkan
verir ki, bu da asag: istilik vo elektrik enerjisi
xarclorinds prosesin biitiin marhalslorinin yiiksok
intensivliyini tamin edir.

Qarisig  kompleks  gilibralor  hazir
donavarlosdirilmis  vo  tozsokilli  giibralarin
mexaniki qarigdirilmasi yolu ilo alinir. Bu iss gida
elementlarinin praktiki olaraq istonilon nisbatinda
genis ¢esiddo kompleks giibralor almaga imkan
Verir.

Apardigimiz todgigatlarda tobii dolomit
mineralindan da istifado edilmisdir. Yasadigimiz
6lkanin bazi rayonlarinda dolomit ehtiyatlarinin
¢ox olmasi buna osas Soboblordon biridir.
Homginin dolomit mineralinda Ca vo Mg
duzlarinin eyni zamanda istirak etmasi dolomitin
giibro  sonayesindo totbigino genis imkanlar
acmasina gotirib ¢ixartr. Apardigimiz
todgiqgatlarda torkibinds Mg olan birlagsmalardan
istifado edilmisdir vo bu giibronin olava qida
elementi ilo zonginlosdirilmasine
(MgNH4PO4-H20) nail olunmusdur. Asagida bu
reaksiya soklinds verilmisdir.

2CaMg(CO3z) 2 +2NH; + e,
NH,H,PO, + MgNH,PO, - H,0 +

+ 2Ca(H,P0,)2 - H,0 + Mg (H, PO,)2 -
H,0 +4CO0,

Miirokkab-qarigiq giibralor hazir birtorafli
glibrolorin vo yarimmohsullarin  garigdirtimas,
homginin sulfat va fosfor tursusu ilo eyni zamanda
garisigin - qazgokilli  ammonyak  vo  ya
ammiakatlarla ammonyaklasdirilmasi naticasindo
alinir. Bu zaman kimyaovi reaksiyalar bas verir ki,
bunlar da gilibranin keyfiyyatinin
yaxsilagdirilmasina, daha eynicinsli vo mdhkom
mohsul  donolorinin  alinmasina sobab  olur.
Giibronin  hiqroskopik  xiisusiyyatlori  todqiq
edilorok fiziki—-kimyovi xiisusiyyatlori
Oyronilmisdir,  gostorilmisdir ki,  giibrado
maqneziumun maksimum 3% miqdarinda olmasi
onun fiziki-kimyavi xiisusiyyatlorina monfi tasir
gostarmir.

Codval 1
Miirakkab - qarisiq giibronin torkibi
N:P20s5:K>0 Torkib, %
nisbati N P,Os K>0 n+p205+k20
1:1:1 10-11 10-11 10-11 30-33
0:1:1 - 13-14 13-14 25-28
1:1,5:1 7-8 11-12 7-8 25-28
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[ 1:1:15 | 9-10 | 9-10

| 14-15 | 32-36 |

Miirokkab  giibrolords  oldugu  kimi,
miirokkab-qarisiq giibralari torpaga verilona gadar
uzun miiddot saxlamagq olar ki, bu da onlar1 sonaye
miqyasinda  istehsal etmoys imkan verir.
Apardigimiz  todgigatlar  naticesindo  sade
superfosfat, ammonium sorasi va kalium xlorid va
ya sado superfosfat vo kalium xloridin asagidaki
nisbatlori osasinda miirokkab-qarisiq
donavarlosdirilmis giibrolor alinmisdir

[lkin  olaraq ammonyakla  H3;PO,
neytrallagdiriciya  (2) verilir. Burada fosfat
tursusunun ammonyakla neytrallasma prosesi
gedir vo burada ammoniumlu horra amals galir.
Omoalo  golon ammoniumlu  horra  snikli
donaverlogdiriciya  (3) verilir. Buraya eyni
zamanda narin Uyldilmiis dolomit tozu olavo

olunur vo magneziumla  zanginlosdirilmis
ammofos omoalo golir. ©malo golon miirokkab
giibra donavar soklinds olur va buradan quruducu
barabana (4) daxil olur. Quruducu barabanda
odlugdan (11) golon tiistii gazlar1 hesabina
qurudulur,buna homginin yangi qaazlari da deyilir.
Qurudulumus donalar elevatorun (5) komoayi ilo
aloklora (6) gondorilir vo burada 3 fraksiyaya
ayrilir. 1-ci fraksiya mohsul fraksiya adlanir vo
buradan kegon donalor soyuducu barabanda
soyudularaq anbara gondorilir. 2-ci fraksiyada
normadan boyiikk yani 4mm-don bdyiik donalor
xirdalayiciya kegarok burada xirdalanir va yenidon
elevator vasitassilo aloklora daxil olur. Imm-dan
kigik fraksiya iso retur adlanir vo bu yenidon gnikli
donavarlagdiriciyaverilir.

NH,

Dolomit

HyPO,

| _l

jﬂh | T FLM

Sokil 1Tobii yerli xammal asasinda kompleks giibra istehsalinin texnoloji sxemi
1,7-Bunker 6-Olok
2-Neytralizator 8-Dozator
3-Snikli denavarlosgdirici  9-Xirdalayict
4-Quruducu baraban 10-Soyuducu baraban
5-Elevator 11-Odluq

NOTICOLOR
Todgigatlarda tobii vo homginin yerli xammalimiz olan dolomitdon istifadi olunmusdur.

Tobii yerli xammaldan istifado edilmisdir. Aldigimiz miirokkob kompleks giibronin alinmasinin yeni
texnoloji iisulu islonarok hazirlanmisdir. Bundan olave Mg elementi ilo zonginlosdirilmis vo homginin
torkibindo azot vo  fosfor olan  miirokkob  kompleks  giibronin  alinmmasina  nail
olunmugdur.(MgNH4PO4-H20). Aldigimiz Mg torkibli miirokkeb kompleks giibronin fiziki-kimyavi
xtisusiyyatlori dyranilmis vo miiayyan edilmisdir. Bundan alava bu giibronin higroskopik xiisusiyyatlori do
Oyranilmigdir vo buna oasason deys bilorik ki, giibrodo Mg elementi 3%-o godor olan miqdarda olmasi
miirokkob  giibronin  fiziki vo  kimyovi  xisusiyyatlorino  hegbir monfi  tosiri  yoxdur.
Aldigimiz miirokkab giibra ekoloji mithito manfi tasir gostarmir.

ODOBIYYAT
1. [leBenea, O.I". Pa3paboTka TeXHOJIOTHU MOTYYEHHS a30THO-KAJMHHOTO CyIb()aTHOTO yI0OpeHHS U3
HEKOHJIUIIMOHHOTO XJIOPU/IA KaJIusl M CEPHOM KUCIOTHI: JUC. HA COMCK. YUCH. CTeN. KaH. TexH. Hayk / O.I".
IIeBenésa; KHUTY - Kazanb, 2016. - 150 c.

50



EKOENERGETIKA 3/2019

2. Cadwuna, A.P. DpheKTUBHOCTH MPEAIOCEBHON 00pabOTKN CEMSH M BHECEHHS a30THBIX YA0OPEHUH Mpr
BBIpAIMBAaHUH CESHIIEB €I €BPONEHCKOI U COCHBI OOBIKHOBEHHOM B ycioBuU- X [Ipenkambs Peciyonuku
TaTapcran: 1uc. Ha COUCK. YUCH. CTeIl. KaH. c-X. HayK / A.P. Ca- ¢puna; KI'CXA - Kazans, -2012. - 150 c.
3.  Ilar. P® 2506235 Cnocob momyuenus gonomutoBoro Bsokymiero / Yepueix T.H., HocoB A.B.,
lNamammii E.A., Kpamap JI.A., Opno A.A., 3umuu B.B., Tpopumo b.A - Ne 2012134868/03; 3ass.
14.08.2012; omy6:1. 10.02.2014, Bron. Ne 2 — 12c.
4, [Tatr. P® 2489413 Cnoco6 momydenusi ¢ochopHo-mMaraueBoro ymoopenus / TpymnukoB B.E.,
AnexceeB AW - Ne 2012109123/13; 3asBn. 11.03.2012; onmy6. 10.08.2013, bron. Ne 4 — 9c.
5. [Ilar. P® 2378233 Cnocob monyueHus nu3BectkoBoro ynoopenus / Hepanenosa T.B., Cadaposa B.I.,
lamuaypos U.P., Kapesa E.C - Ne 2008109635/15; 3asBi. 26.02.2008; omy6a. 10.01.2010, bron. Ne 14 —
9c.
6. Tlar. P® Ne2478087. M3BecThcoaepIKaliee a30THO-CEPHOE YA0OpeHHEe U Coco0 ero MmoydeHus /
Bpyk6aysp K, Herep D. - Ne 2003692095/15; 3asBi. 07.18.2008; omy6u. 27.030.2013, Bron. Ne 8 — 12c.
\
HCCJEIOBAHME MOJYYEHUSI KOMILJIEKCHBIX YIOBPEHUM C
HUCITIOJIb3OBAHUEM MECTHOI'O CbIPbs
Maructp I'agxkuzane I'.B.

Azepoaiinxanckuii I'ocynapcreennslii Heprsinoii u IlpombinuieHHbINH YHUBEpCHTET

B Hacrosiiee Bpemsi B IPOMBIIIIEHHOM MacliTabe MPOU3BOAATCSA a30THBIE (AaMMHUAYHAs CEIUTPA,
kapOamu, cynb(ar aMMOHWMs, HATpUEBAass W KalbLUEBas CEIUTPHI), hocopHble (IPOCTON M JBOHHOMN
cyniepdocdarsl), kanuiiHble (XJIOpUI U Cyab(daT Kalus), a TAKKe KOMILIEKCHBIE U CII0KHO-CMEIlIaHHbIE
ynobpenus (HuTpoammodoc, HUTpoammodocka, pocdarsl aMMOHHUST) MUHEPATIBHBIE YI0OPEHHS.
KomruiekcHbie (MHOTOCTOpOHHHME) YAOOpEHUs CoJep’KaT JBa WIM TPU OCHOBHBIX TMHTATEIbHBIX
KOMITOHEHTa (a30T, (ocdop, Kanuu), a MHOrAa U Apyrue (MarHuu, KajablUH, CEpy, MUKPO3IEMEHThI). 1x
BBIMTYCKAIOT B (opme TBepAbIX (CIOXKHBIE, ClOXHO-cMemanubie) win xuakux (OKKY) mpoaykros.
TexHon0rMM MX TPOU3BOJCTBA U OCHOBHBIE MTPOIECCH B OOIIMX YepTaX CXOHBI.

THE RESEARCH OF COMPLEX FERTILIZERS’ PREPARATION USING LOCAL RAW
MATERIALS
H .V. Hajizadeh
Azerbaijan State Oil and Industrial University

Currently, nitrogen (ammonium nitrate, urea, ammonium sulfate, sodium and calcium nitrate),
phosphate (simple and double superphosphates), potash (chloride and potassium sulfate), and complex and
complex-mixed fertilizers (nitroammophos, nitroammophoska, ammonium phosphates) mineral fertilizers.
Complex (multilateral) fertilizers contain two or three main nutrient components (nitrogen, phosphorus,
potassium), and sometimes others (magnesium, calcium, sulfur, trace elements). They are produced in the
form of solid (complex, complex-mixed) or liquid (LCU) products. Their production technologies and basic
processes are in general similar.
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YIK: 66.074.3

AJICOPBIIMOHHOE PA3JEJIEHUE T'A30BBIX CMECE CUHTETUYECKUMM
HEOJIUTAMHU
A.C. baiipamoBa
A3zepoaitnxanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru IlpombinuienHocTH
E-mail: aygun.b74@mail.ru

KiaroueBble cjioBa: razonas CMCChb,

a7ICOpOEeHT,

CUHTETUYECKHUI LIEOJIUT, TPU-aMHUHBI, HEMOJBUKHBIN
clIon

Kak wu3BecTHO, MeTOH aACOpPOIMOHHOM
OYMCTKH ra3oBbIX cMeceit or COzm
H>S, myTeM KOHTaKTUPOBAHHUSI C
neomntamu NaX, NaA u CaA ¢ mocienyromei
pereHepanmeil 1eojuTa MPOTyBKON OYHINEHHBIM
ra3oM IpoBoJAT npu Temneparype 315°C [1].

OtpunareabHOW YepTOM 3TOro Meroja
SBIIIETCS CHIDKEHHE AaKTUBHOCTH ILIEOJIUTOB B
rporecce copoLnu, 0COOEHHO IPU OYUCTKE ra30B
conepxammx ogHoBpemMeHHO CO2, H2S u NOo,
T.. HENPaBWILHO BBIOMPAIOT BBICOTY CJIOS, B
pe3ylbTaTe 4Yero MOJHOCTHIO HE HCIONb3yeTcs
JTMHAMHYECKast eMKOCTh ICOJTUTA.

H3BecTeH cmoco0 OCYHIKM U BbIICTICHHS
ra3oBbIX CMECEHW OT pa3jWYHbIX COEAUHECHUI
ceppl, CO2. (matenr P® 2213085) mnyrem
MOCJIeI0BATEILHOTO KOHTaKTUPOBAHUS C
cwiukareiemM u neonmurom Ttuna NaX npu
MacCOBOM COOTHOIIEHUH ajicopoeHTos 10:1.

OtpunarenbHas 4epTa MeTOJAa SBISETCS
JBYXOTAITHOCTh CTAJMH aJCOPOIMH, a TaKke
MIPUTOAHOCTH OUHUCTKHU TOJIBKO oT
MPUCYTCTBYIOIIUX CEPOCOACPKAINUX COSTMHCHHUN
[2].

Nzsecten Epponeiickuit mateHT Ne003930,
mpeajaraimil cnocod yaaneHus YrieKUucIoro
ra3a ImyTeM KOHTaKTHPOBAHUS T'a30BBIX CMecel ¢
MOMOIIBIO0 PA3HBIX TMOMNIOTHTENEH Tuma X WU
LSX wmm ux cmecedl Iojx AaBJIEHUEM B 30HE
aacopOiuu ot 1 1o 10 Gap.

K memocraTky croco0a OTHOCSITCS 3aTpaThl
Ha MIPUTOTOBJICHHE arIoMepUpPOBAHHOTO
ajicopOeHTa, a TaKkKe OTPAaHHMYECHHOCTH OYHCTKH,
OTHOCSIIENCS K aICOPOIUU TOJIBKO YTIIEKHCIOTO
rasa.

N3Becten Takke EBpomeickuii IaTeHT
Ne009420 oTHOCAIMICS K pa3/IeEHUI0 Ta30BbIX
CMeceii, cofepKaIux JUOKCH]T YIIIepoia U CMECh,
BKJTFOYAIOIIYIO YTJIEBOJOPOJBI M OKCHIIBI a30Ta
MyTeéM KOHTAaKTUPOBAaHHSA Ta30BOrO0  MOTOKa
TBEPABIM  MOTJIOTUTEIEM B arperupoOBaHHON
dopme. [Ipu 7TOM HCTIONB3YIOT CMECH IIEOTUTOB X
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wim LSX, a pexxum afcopOIuu OCyIIECTBISIOT
[IpU IEPEMEHHOM JaBJIEHUU (IPOTOTHUI).

K  Hemocratrky  cmocoba — OTHOCSATCS
TPYJIHOCTHU MPOBEACHUS IIpolLecca, T.K. aICOPOCHT
ABNSICTCA ~ MHOTOCIOMHBIM, @  Tak e
OTPaHHYEHHOCTh  €r0  HKCIOJb30BaHUSI B
OTHOILIEHUH Pa3IMYHBIX 3arps3HeHuil. Co3mganue
METOJla OAHOBPEMEHHOW OYUCTKH Ta30BbIX
CMeCeH, MO3BOJISIIOLIET0 OCYIIECTBUTh OYUCTKY OT
H2S, CO2 u NO2 sBisteTcst BayXHOM 3a1auei.

[TocTaBnennas 3aja4a
pellieHa mpeiaraéMbiM ~ CIOCOOOM  OYUCTKHU
ra3oBoro MOTOKa MyTeM KOHTAKTHPOBAHUS
ra3oBoro motoka, conepxamiero COz, H2S wu
NO2c¢ ancopbentom NaXnpu  mepenaze
JTABJICHUS B a71copOLIMOHHOM cioe
0,173+ 0,203 xI'/cm? [3].

HoBuzHoii paboThl sBisieTcs MPOBEICHUE
mporecca aacopOUuu MPUCYTCTBYIOLIUX Ta30B
IpU Hepenaje JaBieHus B aJICOPOLIMOHHOM Cl0e
0,173+ 0,203 kI[/cm?.

CymHocTh  paccMaTpuBaeMoro — croco0a
3aKIII0YaeTCsi B TOM, YTO TIPH MOAJCPKAHUU
nepenajaa JaBlieHUs B aJCOPOLMIOHHOM CJO€ B
npenaraeMoM mpeneine Ha neoiaute  NaX,
MO3BOJISIET MOJTHOCTBIO ncyepraTh
a7IcCOpOLIMOHHYI0 €MKOCTh €ro NpU pa3iesieHuu
OUMIAEMOTr0 ra3a OT BBILIENIEPEUUCICHHON
npumMecu. Croco0 OCYyIIECTBISUIA CIICTYIOITUM
o0pa3oM:  Ha MOJIyIPOMBIIIUIEH-HON YCTaHOBKE
U3ydan aJcopOIMOHHOE pa3nenenue cMecu HoS,
CO2 u NO2 npoxopsmieit yepe3 HEMOIABUKHBIN
cioii neosmmra NaX.

Taxxe HaIO 3aMETUTh, YTO M3BECTHBIC U3
JUTEPATypHBIX W  TATCHTHBIX  HMCTOYHUKOB
CIOoCcOOBI OYMCTKU MPUPOIHBIX U MPOMBIIIIEHHBIX
ra3oB HE COJepXKaT JIaHHBIX, ITO3BOJISIOIINX
NPOBOJUTH pa3fieJieHue cMeced, OJHOBPEMEHHO

conepkanux HoS/CO2/NOx.
Hcnonb3yemblit CUHTETUYECKHUI
neomut NaX  coorBerctByer — TY2163-002-

21742510-2004. Xumuueckas

dopmyma: NaO - AloO3 - SiO2 - H2O.  Tleonut
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NaX mnpuMeHSIOT B OCHOBHOM [UIsl OCYILKH
ra30BbIX CMeCEi U MPUPOAHBIX Ta30B, C pa3MEPOM
mop He Oomee 1,0 M. Takxke moriomamoT U
Mmosiekynsl  komnoHeHToB  H2S, CO2 u NOg,
MOpBI KOTOPBIX ~ He  mpeBbimarT 0,37  HM.
Haceimaas miotHocTs meonura He Ooiee 0,75
r/cm®. TloTepst B 5TOM cllydae COCTaBHT He Goree
5%. MWcxonnslit coctaB razoBoil cmecu: HaS -
60%, COz2 - 30%, NO2 - 10%.

Pacuer  amcopOUMOHHBIX YCTaHOBOK
Mpolecca OYUCTKU Ta30BbIX CMEcel CBOAUTCA K
OIPEJICJIEHUIO UX KOJMYECTBA, HEOOXOAUMOTO JIJIs
HEMPEPBIBHOTO OCYIIECTBICHUS  IOTJIOIICHUS
HE)KeJIaTeIbHBIX KOMIIOHEHTOB. B Hamem ciyuae
3TUMUA KoMmIoHeHTaMu saBitrorca H2S, CO2 wu
NOz. O0bIYHO Ha YCTAHOBKE IpH JABICHHU 5-6
MPa u temmepatype 20 — 40°C oummaercs oT
Pa3IUYHBIX ra30BbIX MECTOPOKICHHM
npu6mm3uTensHo 41000 ThIC. M2 IPUPOHOTO Ta3a
B Mecsi. 13 nux B cyTku 1366 Thic. M3 nmpupoaHbIii
ra3 o4MIaeTcs aacopOUUOHHBIM MeTtoioM. Kaxk
W3BECTHO, CHUHTETHYECKHE IICOIHUTHI SIBIISIOTCS
3G(}EeKTUBHBIM  CPEICTBOM AN yAaJleHUs
xommoHenToB H2S, CO2 u NO2. Ocobenno
CUHTETHYECKUE L[EOJIUTHI mapku  NaX
(mponuTaHHbIE TPU-AMHUHOM) CEJIEKTUBHO
W3BJICKAIOT BBIIIE MEPEUYHCICHHbIE KOMIIOHEHTHI
OJTHOBPEMEHHO.

Crnenyer OTMETHTh, YTO B Ipolecce
aJICOpOIIMOHHON OYHMCTKU OJHOBpeMeHHO H2S m
NO2 B HauanbHBIN MEPUOJT BPEMEHU MPOUCXOIUT
nonHoe ypanenue HoS u COa. ITlotom CO2
BBITeCHsIeTCA U3 mop meonuta NaX ¢ momorurso
H.S .

B pesynbrare Ha BBIXO/E HEMOABHKHOTO
crost ancopbenTa kommuectBo H2S Bo3pactaer.
Taxxe B 3TO Bpems H2S IIPOJOJIKAET
MIOTJIOIIATHCS IO MOMEHTA IMTPOCKOKA. Y BETTMUUBas
BpeMs CTaJuM Ipolecca aAcopOIHH MOXKHO
TOOWTBCS ~ KETMAeMOH  CTENeHH  W3BIICYCHUS
auokcuaa yriaepoaa, ecnu HpxS mpu BbicOkOM
COIep)KaHUM B COCTaBE Ta30BBIX CMecei
HE00X0AUMO MPOBOANTH  aJCOPOIIMOHHBIM
mporiecc B HM30TEPMHUYECKHX yCioBUsAX. Hamo
OTMETHUTh, YTO C PKOHOMHYECKON TOYKU 3pEHUS
MPEUMYIIECTBEHHO  MPOBOAAT  CEPOOUYHUCTKY
ra3oBBIX cMecell, ecau B rasosoil cmecu CO3 :
H.S >2,6.

Pacyer mpoMBIIIIIEHHBIX aIcOpPOEPOB U HX
YHCI0 WMEIOT Ba)KHOE NMPAKTHYECKOE 3HAUCHHE.
[ToaTomy JTUHAMHYECKast aKTUBHOCTD
cunteTnyeckoro neonmuta NaX wu  ckopocTh
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JecopOlMM Ta3a BBIYHUCISIOTCS M3  OMNBITHBIX
naHHBIX. Taxke pereHepamnus IEOJHUTa JOJHKHA
COOTBETCTBOBAThH OIBITHBIM JaHHBIM. Onpeenum
YHCIIO aacopOepoB sl aACOPOIIMOHHON OUNCTKU
ra3oBbix cmeceid. [IpenBaputenbHO ompeaenum
CyTOYHOE KOJIMYECTBO ra3oBoi cMecH,
MOCTyNaromniei Ha aacopOLMOHHBIN anmapar.

MecsiuHOE KOJIMYECTBO TIa30BOM CMECH
MOCTYNAIONIIEr0 U3 MECTOpokIeHuH paBHo: 41000
THIC. M.

41000/30=1366Tb1C.M°

B kauecTBe TOTrJIOTHTENS WCIOIB3yETCS
cuntetnyeckuit 1meomut NaX. JluHamudeckas
aktuBHOCTH 1eosuta NaX ag =0, 036 xr CO2/kr
LIEOJIUTA.

Boeraucium o61iee konumdecto (H2S, CO2 u
NO>), MOITIS)KATITUE ajcopOnuu: Ot
KOMIIOHEHTHI cogepxarcs 1,5 % mo Becy.

V= 1366 TeIC.M® - 0,015=
20490 m®

m = p- V= 0,80 xr/m®
-20490 m® = 16392 kr.

KonunuecTBo HeXxenaTeIbHBIX KOMIIOHEHTOB
norjoufaeMbplx B TeueHue | yac (3a onaHY
OTIEpAIIIO aJICOPOIMHN) COCTABUT:

Mo = M- 11/24=16392-1/24=683 xr

KonmnuecTBO  CHHTETHYECKOIO  IICOJINTA,
3arpy»kaeMoro B OJIMH MPOMBIIUICHHBIH ajacopoep
HEMOJIBYKHOTO CJI0S aJIcCOpOeHTa:

F=mo/a3=683/0,036=18972 kr
Yucno cramuit  agcopOumu
a7ICOPOITMOHHON YCTaHOBKE 32 CYTKH:

Ha Bced

a=m/mo=16392/683=24
OcHoBHbIE PEKUMBI
MPOMBIIIUICHHBIX  a7copOepoB
CIEAYIOLIUX CTaINMN:
aacopomus — 1a=1,0 gac
necopOuust — T, =1,8 gac
pereHepauus - T, =1.0 gac
t=23,8 yac
Uucno crammii mporecca  aacopOoruw,
KOTOpPO€ MOXET OBITh MPOBEAECHO B OIHOM
azcopOepe B TeUeHHE CYTOK:

paboThI
COCTOSAT W3

b=ﬁ=ﬁ=6,31
T 38

Tpebyemoe uncio aacopoepos:
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CKOpOCTh MPHPOTHOTO Ta3a ONpeAesieTCs

a 24 T'HIPABINYECKUM COIIPOTHBIIEHUEM IO
=—=—=38=~4 aacopoenta. Cmoit 1eosmta NaX moOCTEIEHHO
b 63 HACBHIIACTCS HEXeNATeIbHBIMU KOMIIOHEHTaMHU
Ha ocHOBe pacuera IOJyY4aeM 4YHCIIO H2S, CO2u NO2. Ilocne nosHOro HAachILEHUS
ancopOepoB 4. LE0JIUTa azcopOep MEPEKITI0YAI0T Ha
Hamu MPOBEIECHA TAKXE ONTUMHU3ALMSL peFeHepaHI/IOHHBII‘/'I PEXUM HEIMOCPCACTBECHHO B
mpolecca aacopOIny Ta30BbIX CMEceid Ha OCHOBE azcopOepe U fasbIle COOTBETCTBEHHO.
paHee pazpaboranHoi mMonenu [4]. PacuetHsie u Pacxo1 IpupoHOTo Ta3a KOHTPOIUPOBAIIN
TEOPETUYECKHE pe3yJIbTaThl XOpOLIO pacxozomepom.  Brary rasoBelx  cMecell  Ha
COITIACYIOTCS. BBIXOJIE M3 ajzcopOepa H3Mepsuld  IpUOOpPOM
Ta30Byl0  CMeCh H.,S,  CO2u NO; «Parametric -280». Konuenrparuo
IPOIYCKanu  4epe3  HENOABWXKHBI  CIOi KOMIIOHEHTOB Ta30BBIX CMECEH ompenesuiu
n "
neomura NaX masienne 1-6 MPa, npu 20 + 40°C npubopom  "Rubotherm”. Ilpu  pasmuubix
mojaueii B BEPXHIOW dacTh ancopbepa. Ha 3HA4YEHUAX Nepenasa JaBjieHus cios ajcopOeHTa
HenoABMKHOM ciioe neonura NaX mpoucxoaur ONPEACIIAIA KOHILICHTpalluH I'a30BBIX
agcopbums  HpS, CO2 u  NO2  Ipouecc cMmeceill. 3HaueHHe  KOHIIEHTpalMu ras3oB, B
ocymectBisercs B 4-X  aiCOPOLMOHHBIX 3aBHCUMOCTH OT YCIJIOBHSI IpoOLIecca aacopOIHH,
ammaparax. Ilepsblii  ajncopbep paGotaer B COJIepKAIMXCS B OUUIIEHHOM ITOTOKE Ha BBIXOJ1e
pexuMe ancopOIy, BTOPOH necopOunu, TpeTHid 13 ajicopOepa, NpuBeICHbI B Ta0iuue 1.

pereHepaiiy U YeTBEPThIA OXJIaXKICHUSI.
Tabmmma 1.
3HauYCHUS KOHIICHTPAIMK ra30B, COACPKAIIMUXCSA B OYMIIIEHHOM IIOTOKE Ha BBIXOJIC M3 ajicopOepa B
3aBHCHMOCTH OT YCIIOBHSI ITPOIECCa aJcopOoruu

3HayeHue Meperaia JaBICHNUs B CozepaHue KOMIIOHCHTOB Ta30BbIX CMeCeil II0CIe 04HCTKH, Yo 00

azicopOLMOHHOM ciioe, K[ /em? H,S CO, NO,
0.153 0.059 0.041 0.087
0.163 0.054 0.033 0.08
0.173 0.047 0.018 0.07
0.183 0.042 0.012 0.062
0.193 0.040 0.011 0.061
0.203 0.041 0.010 0.067
0.214 0.042 0.014 0.074
0.224 0.043 0.020 0.086
0.234 0.047 0.026 0.092

BoIBOabI

TakuMm 06pa3oM, npeasiaraeMblii METO/1 pa3/ieJIeHUs Ta30BbIX CMecel M03BOJIET BECTH aCOpOLIKIO B
OTHOILICHUH TPEeXKOMIOHEHTHOM razoBoi cmecu H2S/NO2/CO2, ucxoHblii cocTaB KOTOpOoH B %-oM
obwseme cootBeTcTBYET- H2S - 60%, CO2 - 30%, NO2 - 10%, ¢ ucronp3oBanreM B kadecTse Ieoiuta NaX
pu TOJJCepXKaHUKM Tiepernaga AaBieHus B ancopobuuonHom croe 0,15+0,25 kI /em?. ONTHMATBHBIMA
YCIIOBUSIMH TIPOIIecca aICOPOITUU COAECPIKANIUKCS Ta30BBIX KOMITOHCHTOB B CMECH SIBJISICTCS TIPOBEICHHE
TIpoliecca TIpH Tepenajie AaBieHus B agcopormorroM cioe 0,193 kI'/cM2, KoTophli 0becrieunBaeT moce
OYHUCTKH cojnepkanue % 00.: HoS - 0,030, CO2 - 0,010, NO2 - 0,011.
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Kypnan npuknagaoit xumun. Cankr - [letepOypr, Poccus. T.67, Boim.S, -1994, ¢.861-863.
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-2016, pp.137-139.
QAZ QARISIGININ SINTETIiK SEOLITLORLO ADSORBSiYA iLO AYRILMASI
A.S.BAYRAMOVA

H2S/NO2/CO> iickomponentli qaz qarigiginin adsorbsiyasi aparilmisdir. Adsorbent kimi NaX
seolitindon istifado edilmisdir. Bu zaman adsorbent layinda tozyiqglor forgi 0,15+0,25 kq/cm? haddindo
doyismisdir.

Qarisiqda olan gaz komponentlorinin adsorbsiya prosesinin optimal soraiti adsorbsiya gatinda
tozyiglor forqinin sabit saxlanmasi zamani aparilmigdir. Noticads qaz qarisiginin  torkibi tamizlondikdan
sonra: H.S - 0,030, CO2 - 0,010, NO2 - 0,011% alinmisdir.

ADSORPTIVE SEPARATION OF GAS MIXTURES WITH SYNTHETIC ZEOLITES
A.S.BAYRAMOVA
Adsorption of a three-component gas mixture H2S/NO2/CO, was carried out using NaX as a zeolite
while maintaining a pressure drop in the adsorption layer of 0.15+0.25 kg/cm?.
The optimal conditions for the adsorption process of the gas components contained in the mixture is
to conduct a process at a pressure drop in the adsorption layer of 0.19 kg/cm?, which provides after cleaning
the content of % vol.: H2S - 0,030, CO; - 0,010, NO2 - 0,011.
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OYUCTKA ITIOITYTHOTI'O HE®TAHOI'O I'A3A OT CEPOBOJOPOJIA
®@.I'.baiipamos, Y.11I.UO6parumosn
Azepoaiigxanckuii I'ocynapcreennsiii YHuBepcurer Hedpru u IlpombinieHHOCTH
farxadbayram@mail.ru

Annomauyun: B pabome npedcmasnenvl pe3yibmamvl UCCIe008AHUA OYUCHKU NONYMHO-HeMAHO20 2a3d Om
cepoeo()opoda. Hpueod}zmc;l pe3yiomanmbsvl IKCNEepumMen-mdajilbHblx U meopemudecKux UCCAO0B8AHUL OYUCTIKU nonymmtozco
HeghmAHO20 2a3a om ceposodopoda ¢ NomMowwio cunmemuyeckoeo yeoauma CaA u npupoonozo mopoe-numa. Ha ocrnosanuu
NPOBEOeHHBIX UCCAe008AHUll PA3pAOOMAHd CUCIEMHAS. MOOelb npoyecca a0COPOYUOHHOU OYUCMKU HORYMHO20 2d3d Om
€epo8ooopood.

KiawueBble cjoBa: ajacopOuus, MONYTHBIN ras,
aicopOCHT, CEPOBOJIOPOJ, MaTeMaTHYCCKasl
JecopOumsi,  MPUPOAHBIA  MOPACHHT,

LIEOTIUT
MOJEIb,

cuHTeTHYecKui neonut, CUA.

B oramuuu oT mnpupogHOro ra3a IMONYTHBIN
HE(TSIHOH ra3 COACPKUT B CBOEM COCTaBE KpoMe
METaHa M 3TaHa OOJBIIYIO0 JIOJIIO TPOIAHOB M
OyraHoB. Bo MHOrMX TOMYTHBIX Traszax B
3aBUCHUMOCTH OT MECTOPOXKJIEHUS, COJEPIKUTCS
TaK)k€ HE  YIJIEBOJOPOJHBIE  KOMIIOHEHTHI:
CEpOBOJIOPO/l, MEPKONTAaHbl, YIJIEKUCIBIA ras,
a30T, TeJIMi U aproH.

ITo pacuetam MuHHCTEpCTBA MPUPOAHBIX
pecypcoB Poccust exerogHo tepsier okoisio 139,2
MIIpA. pyOriel (KOHCOMMAWPOBAaHHAs CTOMMOCTh
KHUJKUX YIJIeBOJOPOJOB, MpomaHa, OyTaHa u
CyXOro rasa, MpOW3BOJUMBIX IpH HepepadoTke
MOMYyTHOTO raza) [1-4].

[Ipy  «TEXHOJIOTMYECKUX TMOTEPSIX» U
ckuranun IIHI' B armocdepy BwIOpaceiBaeTcs
JMOKCH/]I YTJIepOo/ia U aKTUBHAs CaXka.

B pesynbrate ropenus rasa B (axenax B
Poccun exxerogHo obpasyercs moutu 100 mutH.
TOHH BbIOpocOB CO2. O6beM BBIOPOCOB CaXH MPH
cxurannu [THI onieHnBaeTcst mpuOIU3UTENBHO B
0.5 MJIH TOHH B roJ.

Cxuranue [THI" COIMPOBOKIAETCSA
TEIJIOBBIM 3arpsi3HEHUEM OKPYKAIOIIEH Cpeabl:
BOKpYT dakena  paauyc TEPMHUECKOTO

paspylieHus 1mo4s kojebaercs B mpenenax 10-25
METpPOB, pacTUTENbHOCTH — OT 50 10 150 mMeTpoB.
ITpu 5TOM B atMochepy MOCTYNaOT KaK MPOTYKThI
cropanuss IIHI, B ToM wuwmcie oxuch asora,
CEpHUCTBIM aHTUIPHUJI, OKUCH YIJepoja, Tak M
pa3jMyYHble HECTOPEBLIME YIJIEBOJOPOJbL. ITO
OPUBOAUT K  YBEIMUYEHHIO 3a00J€Ba€MOCTH
MECTHOT'O HacCeJICHHUS.

Exeromno B Poccum, Kazaxcrane wu
AzepbaiixkaHe B pe3ylibTaTe CKUTaHUs Oolee
MWUIMOHA TOHH  3arpsA3HSIOINIMX  BEIIECTB,
BKJIIOYAsi CEPOBOIOPO/I, YTICKUCIIBIHN ra3, JUOKCH]T
CEpBI U CaXKEBBIE YACTULIBI.
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[Ilupokoe pacnpocTpaHeHHE MOTYUHIN
[ICJIOYHBIC METOJBI OYUCTKU IPOMBIIUICHHBIX
ra3oB OT CEpPHUCTHIX coeauHeHud. OJHaKo
a7COpPOIMOHHBIA  CrMOco0  OYUCTKH  (TpH
HeOO0JIbIION KOHIICHTpALlUU CEPHHUCTBIX
COCIMHEHUN)  UMEEeT  psiA  HEOCHOPUMBIX
MPCHMYIIECTB  TEepel  BHINICHA3BaHHBIM. B
auteparype [1,5] onucaHo NpUMEHEHHE LEOJIUTOB
JUIST OYUCTKU TPHUPOJHOTO raza ¢ MOJydeHUEM
AIIEMEHTApHOM cephl 1o criocoly XaliHeca.

Kak mokazanu pe3ynbTaThl MPOBEACHHBIX
aBTOpaMH JKCHEPUMEHTAIbHBIX HCCIEI0BaHUH,
LEOJIUTHl MOXHO HCIOJIb30BaTh TakKXKe s
OUYHCTKH oT CEPHHUCTHIX COCTMHEHHI
MIPOMBIIIJICHHBIX Ta30B, HAIPUMEP MHPOJIM3HOTO
rasa B MPOM3BOJICTBE ITUIICHA.

B cratbe npuBOIATCA  PE3yJNIBTATHI
DKCIIEPUMEHTAIIbHBIX u TEOPETUYECKUX
UCCIICIOBAHUN OYHCTKH IIPOMBILIIEHHOTO

MIUPOJM3HOTO ra3a OT CEPOBOAOPOJIA C IOMOUIBIO
cuHTeTnueckoro Ieonmutra CaA W TOPUPOTHOTO
MopaeHuta. Ha  ocHOBaHMM  NPOBEIEHHBIX
UCCIIeIOBaHUM pa3paboTaHa CHUCTEMHas MOJEIb,
mporecca aacopOlUn-OHHOW OYHMCTKH TOMYTHOTO

raza oT CepoBOAOPOIA " TPYTHX
CEepOCOICPIKAIINX COCTUHEHHH.
AncopOumro OCYIIECTBIISITN npu

aTMocpepHOM JaBiIeHHM, Temmeparype 20° u
00beMHON CKOpocTH Tmojadn raza 20 /4.
KonnuecTBeHHOE colepKaHUE CEPO-COAEPIKAIINX
COEIMHEHUIN B MCXOJHOM M OYHIIEHHOM ra3e Ha
BBIXOJIE u3 KOJIOHKH OTIpeACIISIIN
MOTEHIIMOMETPUYECKUM TUTPOBAHUEM
MOTJIOTUTENIBHOTO ~ PAacTBOpa  a30THOKHUCIBIM
aMMHaKaTOM cepedpa, a UMEHHO CoJep>KaHue
CEPOBOJIOPOAHON  CEphl  PAaCCUMTHIBAIM  IIO
pazHoCTH OOBEMOB a30THOKHCIIOTO aMMHaKara
cepebpa, U3pacxo-A0BaHHOTO Ha TUTPOBAHME /10 U
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nocre yaajaeHus
MOTJIOTUTENBHOTO pacTBopa. Ob6wem
a30THOKHCIIOTO amMMHaKaTa cepedpa,
OKBUBAJICHTHBIM KOJIMYECTBY AaKTHUBHOM CEpBHlI,
OTIpeAeTISIH 1o CKa4Ky MOTEeHIIMANIA.
[TornorurenbHBIM pacTBOpoM ciyxkuil 10%-Hblit
1iesIouHoi pactBop kKamus. [IpuroroBnenue u
ycraHoBKy TuTpa 0.01H. pacTBOpa a30THOKUCIOrO
amMMuakata cepedpa npoBomwm corsiacio ['OCT
17323-71.

B npuHSATHIX HaMU yCIOBUSIX HA LIEOJIUTE
CAA obecrieunBanach MPAaKTUYECKH IOJIHAS
OYHUCTKA nuporasa oT CepoBOIOPOAA.
OunieHHbIH a3 B Mpeaenax 4yBCTBUTEIbHOCTU
merona (0.001 mr B mpobe) He coaepkal
CepHUCTBIX coenuHeHuil. Kak BuaHo u3 puc.l,
BpeMsl 3aIUTHOTO JeicTBUS cIos paBHO 4.3-10%
(1.2 4). IIpu sToM aacopOLHMOHHAS AKTHBHOCTH
reonuta CaA 1Mo OTHOIIEHUIO K CEPOBOAOPOIY B
JUHAMHYECKHUX YCJIOBUAX JjgocTturaira 120mr/r
agcopbenra (puc.1, B).

[TosryueHHble JTaHHbIE MIOJIHOCTBIO
COBMAJIAIOT C U30TepMaMu aacopOuu
cepoBogopoa Ha neonute CaA, npuBeICHHBIMU B
TuTeparype.

B cnenunanbHONM cepUM OIBITOB OYUCTKY
MOMYTHOTO Ta3a MPOBOAUIU C MOCIEAyoIeh

CepoBOIOpOA n3

t-107°

pereHepanuen azicopOeHTa. Perenepanuto
OCYIICCTBIISUTM ~ TeIMEM TMPH  MOCTEICHHOM
noBbilieHUH TemnepaTypsl 10 300° B TeueHue 4 u.
CKOpOoCTh 10/Iauu ra3a pereHepaluu CocTaBisiia
0.06-0.18 m-cm?Mmun™. Tlpu JaHHBIX YCIOBHSAX
ObLIa JOCTUTHYTA MOJIHASI ACCOPOITUs aicopOeHTa.

[ENbI0  CpaBHEHHS  aACOPOLMOHHBIX
CIIOCOOHOCTEN CHHTETHYECKOTO M IMPUPOIAHOIO
LEOJIUTOB 1O OTHOILIEHHUIO K CEPOBOJIOPOIY,
HAXOJSIIEMYCsl B CJIOKHOM COCTaBe€ IOMYTHOTO
ra3a, a Takke JJIsl ONpe/ieNieHus SKOHOMHYECKOM
3¢ (HEeKTUBHOCTH  HCIHOJB30BAaHUS MPUPOIAHOTO
[[EOJIUTA B MPOMBIIIJICHHBIX YCIOBHSIX MPOBEICHA
cepus OIBITOB IO OYHUCTKE MHporasa oT
CepOoCOCPKAIUX COCAMHEHUH C  IOMOIIBIO
moaudunupoBannoro B BHUIINI a3e mopienura.
B nmamnom cmydae ancopOep  3amoJIHSIN
MopaeHutoM (dpakmus gactury 0.5-1.25 mm),
Macca KoToporo coctasiisia 10r, BeicoTa cios —
19.5 cm. IlpegBaputenbHyl0  pereHepario
ajcopOeHTa MPOBOMAWIM B TeueHue 3.5 4 mpu
temrepatype 350°, ra3 pereHepauuu — reaui. B
JJAaHHOM CJy4yae, KaKk BHJAHO W3 pPHC.2,a, BpeMs
3aIUTHOTO AeicTBus cros pasHo 1.4-10%¢ (0.4 u).
AncopOuMOHHAs aKTUBHOCTh MOPJCHHUTA IO
OTHOIICHHIO K CEpOBOJOpOAY paBHa 15 wr/r
aacopOeHTa (puc.2, B).

|
80

40}

1 1
0 I 78
t-7073

Puc.1. BoixogHas (a) 1 kuHeTHueckas (B) KpUBbIE aIcOPOLIMU CEPOBOJIOPO/IA U3 MOMYTHOTO ra3a
CUHTETUYECKUM 1ieoauToM CaA.
HcxoaHas KOHIIEHTpalus cepoBooposa B nuporase Cy = 6,1 - 1073 kr/m3
C — xonmenTpamus (kr/m°), t — Bpems (c), a — aacopomus (Mr/m).

C nenpro omnpenenceHus 3KOHOMHUYECKON
3¢ (HEeKTUBHOCTH  HCMOJIb30BAaHUS  PE3YNIbTAaTOB
HAay4YHBIX HCCIIEJOBaHUM B MPOMBIIUIEHHBIX
YCIIOBUSAX IKCIEPUMEHTHI POBOIUIIN Ha CBEXKEM,
pEreHEepUpPOBAaHHOM u TIBaYKIBI
pereHeprupoBaHHOM MOpAeHUTE. Pe3yabTaThl 3THX
UCCIIeIOBaHUM mpezacTasieHsl Ha puc.2. Kak
BUJIHO, BpEMsI 3aIIUTHOTO JIeHCTBUS cios (puc.2,
a) MPaKTHUYECKH HE U3MEHSETCs, B TO BpeMs Kak
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azicopOLIMOHHAs AKTUBHOCTD
HE3HAYNUTEJIbHO YMEHbIIIAETCS.

B pe3yabrare HCCIIEIOBAHUH,
IIPOBEACHHBIX B obrnactu ITOCTPOEHUS
MaTEeMaTUYeCKUX MOJEIEN JTHUX IPOLECCOB U C
Y4ETOM  IOJYYEHHBIX  OKCIIEPUMEHTAIBHBIX
JMAHHBIX, pa3paboTaHa MaTeMaTHuYecKas MOJEIb
mporecca OJHOMEpHON BHYTpU U dy3nOHHON
JUHAMHUKU  HEPABHOBECHOM  M30TEPMHYECKOU
a7icopOIMU B HEMOABM)KHOM CJIO€ JUIsl Ciaydas

OcojmTa
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MOHOIOPUCTOTO  TPEACTaBIECHUS  CTPYKTYpPbI da
rpaHy’1 LEOIUTOB. ot
} Mvozlenb mpomecca B aacopoepe B — 47R2N D, (%) ’ (3)
JUHEWHOW 00JacTH W30TPEeMBbl CTPOUTCS IO or /,_g
IIPUHLUITY COBMECTHOI'O paccMOTpeHUs [MIpu pemrenun cucrembl ypaBHeHuit (1)-(3)
mpouecCcoOB BHYTPU 3€pHA U B MCIK3CPHOBOM YYUTEIBAIUCH clenyroume HadaJIbHbIE u
IIPOCTPAHCTBE ajzicopOeHTa, KOTOpbIE IPaHUYHbIE YCIOBUSL:
OITUCHIBAIOTCS YpaBHEHUSIMH OajIaHca BEIeCTBa: npu t=0 C(x,0)=0; Cyo(r,0)=0; a(x,0)-=
6_C+V8_C+m6_a npu x =0 C(0,t) = Cy;
ot azacx ot npu x =L C(L,t) =Cy;
— D, o= (1) npu r=R C(Cy(R,t) =Cy;
X aC
mud¢y3uu B 3epHO (TpaHyIibl B BUAY 100y npu r=0 i :
aCO ar r=0
o rne Cy — aacopOTHB B Iopax BHYTpHU Tpanyi, Dy —
92C, 20C, koaddunmeHT auddy3un B mopax BHyTPH I'paHy;
—_ (2) 7 — panuanbHas KOOpAMHATa 3epHa, R — uucio

= + — ,
°\'or2 " r or

3epeH B eIMHUIE 00beMa.
KHUHETUKH B BUJE CKOPOCTH U dy3un B 3epHO 1O

ypaBHEeHUIO DuKa: B
Co =] ‘
5 -
5 3 2
4{ =
a -')Q CO 7—
= @l 1,%
o

A

> X
L 1 1 1 1

0 3 9 ]
¢-17077 1073

b

Puc.2. Boixognsie (a) U kuHeTHUECKHE (B) KpUBBIE a1COPOLIMU CEPOBOIOPOAA U3 MOMYTHOTO rasa
MOJIUGHUIMPOBAHHBIM IPUPOIHBIM MOPJCHUTOM
[eonut: 1 — McX0HBIH, 2 — pereHepupOBaHHbIH, 3 — ABaX/bl pereHeprupoBaHHblil. KoHnieHTpanus
cepooaopoza B muporase Co (kr/m3) (xr/m®):
1-35-107%23-6,4-107°.
R — pamuyc 3epna, C — koHueHTpanus aacopotusa, D, — s3pdextuBHbiil korpuumeHt mudpdy3un (B
MEX3E€pHOBOM IPOCTPaHCTBE), V — MMHEeHast CKopoCTh MOTOKA MUPO-Ta3a, a — KOHLEHTpauus ajcopbara,

1-ms

m= , TIIe M’ — HOpUCTOCTh (IIOPO3HOCTE) CII0s ancopOenTa; L— BhIcoTa ClIos acopOeHTa.

m/
Pemenne cucremsr ypaBHeHui (1)-(3) BBIIIOJHEHO OMEPATOPHBIM METOJIOM — MpeoOpa3zoBaHUEM

Jlannaca-Kapcona.

3akawueHue

1. Tloka3zaHa BO3MOXXHOCTh NMPUMEHEHHSI CHHTETHYECKOTO M TPHUPOIHOTO IIEOJIUTOB JJISI OYHUCTKH
MOMYTHOI'O Ia3a OT CEPHUCTBIX COEIMHEHUM, YTO B IMHAMHYECKUX YCIOBHSIX MO3BOJISIET MOTYYUTh
ra3, IpaKTUYECKH CBOOOJHBIA OT CEPHUCTHIX COSTUMHEHUMN.

2. OmpeneneHo, 4TO HAWIYYIINM CPEIU MPHUPOJHBIX IIEOJHUTOB MO OTHOIICHUIO K CEPOBOAOPOIY
SBISIETCS. MOAM(UIIUPOBAHHBIN MOpJAEHUT. JluHaAMUYecKas aKkTHBHOCTH MOJIU(DHIIMPOBAHHOTO
MOpJEHUTAa TI0 OTHOIIEHUIO K CEPOBOAOPOAY cocTaBiseT 15 mr/r agcopOeHrta, uyto B 6-7 pas
MEHbIIIe, YeM cuHTeTHYecKoro eomTta CaA (120 mr/r). OqHako MOPACHUT 3HAYUTETBHO JCIICBIIE.

3. B pe3ynbraTe aHaNM3a YKCIEPUMEHTATBHBIX U TEOPETHUECKHUX JAHHBIX MO OYMCTKE MOMYTHOTO Ta3a
OT CEepOCOJEpPKAIIUX COEAMHEHMH YCTAHOBJIEHO, YTO MPOLECC HOCUT BHYTPHU AU((Y3UOHHBII
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xapakTep. Mcxoas u3 3Toro pazpaboTrana MaTreMaTH4ecKas MOJCIb, cocTosIas U3 ypasuenus (1)-
(3) u ycnoBus (4), koTopast HanboJee MOJHO OTPAKAET BCE CTOPOHBI JAHHOTO MPOIIECcca.
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CLEANING OIL AND OIL GAS FROM HYDROGEN
F.G.Bayramov, Ch.Sh.Ibrahimov
The paper presents the results of a study of the purification of associated petroleum gas from hydrogen
sulfide. The results of experimental and theoretical studies of the purification of associated petroleum gas
from hydrogen sulfide using synthetic CaA zeolite and natural mordite are presented. Based on the research,
a system model of adsorption gas purification from hydrogen sulfide has been developed.

Key words: adsorption, associated gas, zeolite, adsorbent, hydrogen sulfide, mathematical model,
desorption, natural mordenite, synthetic zeolite, CuA.

NEFT-SOMT QAZININ HIDROGEN SULFIDDON TOMIZLONMOSI
F.H.Bayramov, C.S.ibrahimov

Mogalada gostarilir ki, sintetik vo tobii seolitdon neft-somt qazinin hidrogen sulfiddon tomizlonon
adsorbent kimi istifado etmoklo neftlo birlikds ¢ixan somt qazinin torkibinds olan hidrogen sulfidi tam
zorarsizlosdirmak miimkiin olmusdur.

Toyin olunmusdur ki, istifade olunmus tobii seolitlordon hidrogen zarasizlosdirmak tigiin on effektli
tobii seolit modifikasiya alinmis mordenit seolitidir.

Tocriibi naticolor gostorir ki, sintetik seolit CaA daha effektli adsorbsiya zaman1 mordenitdon daha
effektli adsorbsiya zamani1 mofernitdon daha ¢ox aktivlik gostorir. Lakin tobii mordenit ucuz basa goldiyi
ticlin, ondan istifado daha miinasibdir.

Somt gazinin torkibindon hidrogen sulfidin adsorbsiyasi prosesini nozari vo alinmig otcriibi
noticalars asaslanaraq tosdiq olunmusdur ki, proses daxili diffuzion xarakter dagiyir vo buna osaslanaraq
prosesin riyazi modeli dasiyir vo buna osaslanaraq prosesin riyazi modeli qurulmusdur ki, bu model
prosesin diitiin toraflorini oks etdirir.

Acar sozlar: adsorbsiya, samt qazi, seolit, adsorbent, hidrogen sulfid, riyazi model, desorbsiya, tabii
mordenit, sintetik CaA.

~No
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HOKa3aTeny pa3pabOTKH, YIBOJIONUOHHAS MOJIEIb,
KpUTEpHid 3P (HEKTUBHOCTH IKCIUTYaTAIIUN CKBaYKUH.

B nocnenHee BpeMss B KaTeropuro
TPYAHOU3BJICKAEMBIX YIICBOIOPOAOB IIEPEXOIAUT
Bce OoiblIe OCTATOYHBIX 3alacoB  HEPTH.
IIpynumnHOI TOMY SIBJIAETCS] UCTOLICHUE IUIACTOB 3a

cuer nepBoOYepEAHON BBIPA0OTKH
BBICOKOIPOTYKTUBHBIX BBICOKOTIPOHHUIIAEMBIX
KOJUJIEKTOPOB.

Pa3paboTrka MeTOOWK IS  TTOBBIIICHUS
3¢ (}HeKTUBHOCTH SKCIUTyaTaud (OHJIa CKBAXKHH,
B COYCTAaHWUHU C NMPUMEHEHUEM pPa3JIMIHOrO poja
MVH u I'TM sBiserca OAHOW U3 aKTyalbHBIX
3anmaq He(pTeqo0hIun.

AHanu3 TPOBEJCHHBIX HCCIEA0BaHUN
MMOKA3bIBACT, 3aKPBITUE CKBAKWH U UX BBIOBITHE
U3 Tpolecca JKCITyaTalldd, 4YTO BeIeT K
HApYIICHUIO CETKU CKBAXHH - 3HAYMTEIHHBIN
acmekT,  Bhusomuid  Ha 3¢ (HEKTUBHOCTh
BBIPaOOTKH.

Psii IpOMBICIOBBIX OOBEKTOB, MMEIOIIHX
JUTUTETHHYIO UCTOPUIO IKCILTyaTallHH,
HACUUTHIBAIOT OoubIIoe KOJINYECTBO
JTUKBHJIMPOBAHHBIX W TIEPEBEJCHHBIX B Pa3psil
HarHETaTeNbHBIX CKBaXUH. [Ipuyem MHOTHE U3
HUX OBUIA 3aKPBITHI JI0 UCUCPIAHMS BO3MOXKHBIX
U3BJICKAeMbIX 3amacoB. Kak mpaBwio, 3TO
MPOUCXOMUT TIO PSAAY TEXHUYCCKHX MPHYMH:
BCJIC/ICTBHE MIPOU3OIIEIITNX aBapui
BHYTPHUCKBOKHUHHOTO  00OpYyHOBaHUs, MOTEPU
CKBQ)KMHOM FepMETUYHOCTH U Tak naiee. OmHako,
C JHWKBUJAIMEH O3TUX CKBAXUH U3 Ipoliecca
pa3pabOTKH OBLIN BBIBEICHBI OOIIMPHBIC 00IaCTH
W YYaCTKH TUIACTOB BBIOJATCS U3 00JacTH
pa3paboOTKH, XOTS UMEIOT 3HAYUTEIBHBIE 3aIachl
YIIIEBOAOPOIOB.
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Puc.1. lunamuika ¢poHI0B SKCIUTyaTallUOHHBIX M HarHETATEIbHBIX CKBAXHUH
CKBaXMHBI JTMKBUAUPYIOTCS MO CIEIYIOIIUM IPUYUHAM:
1. O6BOHEHHOCTH POAYKLUHU A0 YCTaHOBJICHHOI'O PEEIBbHO JOMYCTUMOTO YPOBHS;
2. VI3HOC CKBa)XMHBI, BHYTPUCKBAKUHHOTO HJIM YCTHEBOT'O 000PYAOBaHMUSL.

3. CyObeKkTHBHBIE (DAaKTOPHI.
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Puc.2. lunamuka ko3 dumnrenta ucnoap3oBanus GoHIa JOOBIBAIOIINX M HATHETATEITBHBIX CKBAXKHH.

Psi1 00BEKTOB CO 3HAYMTEIILHBIM CPOKOM
IKCIUTyaTalliu  COJEpIKaT OompmIon  (oHJ
JMKBUIUPOBAHHBIX U TEPEBEACHHBIX CKBAKHH.
HpI/I‘ICM, OCHOBHas qacTb 3THUX CKBaXHNH
BBIBOJISATCS. M3 OSKCIUTyaTallMd 10 OTOOpa WMH
CBOUX ITIOTCHHOUAJIBHO BO3MOKHBIX H3BJIICKACMbIX

3aIracoB. OTOT mnmponecc MMpOUCXOAUT Io
PAa3JIMYHBIM  CJIOKHUBIINMCA 00CTOATEILCTBAM:
BCJIICACTBHC IMOJIOMKH BHYTPUCKBAXXUHHOI'O

000pyI0BaHUs, IPOSIBJICHUSI HE TEPMETHYHOCTH U
npyrum npuunHaMm. C moTepel JaHHBIX CKBaKUH
W3 TpoIiecca pa3pabOTKU BBIBOASTCS OOLIUPHBIC
30HBI J1acTOB, XapaKTEPU3YIOUTUECS
3HAYUTEJILHBIMU 3aIlacaMy YTJIeBOIOPO/IA.

HccnenoBanne 3aBUCUMOCTH MOKA3aTeNs
3 (PEeKTUBHOCTH IKCIUTyaTalldd CKBOXHH OT
neburta 1Mo He(TH MOKA3ajl0 Ha CYIIECTBOBAaHUE
TpEeHJIa, OMHUCHIBAIOMIETO 3TOT IOKa3aTelb YTO
XOpOIlIO  corjlacyercss ¢ OOHICTPUHSATHIMU
npeactaBieHusMu. OqHaKO, TaHHAS 3aBUCUMOCTD
HE SIBJIIETCA OJHO3HAYHOM, B CBA3U C MPOLECCaMU
BBIOBITHSl CKBOXWUH B TIPOCTOM W TOTEPSIMU B
MOTEHIIUATBLHOU JOOBIYU HEPTH.

Ha pucynke 3 1oka3aHbl JIMHUH,
COOTBETCTBYIOIIHE CpPEeIHUM MOKa3aTeNsIM
s dexTuBHOCTH W AeOUTAa CKBaXHH, KOTOPHIC
pa3zbuBaioT HCCIEAYEMYIO COBOKYITHOCTh
CKB&)XHMH Ha YEThIpPE 00JIACTH.
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[TepBas o0racThb COOTBETCTBYET
CKBOKMHAM ¢ JICOUTOM HIDKE CpEIHero, a
3¢ (HEeKTUBHOCTBIO AKCIUTyaTallH BBIIIE CPEIHEH.
Jis HEX BpeMsi MPOCTOEB 3HAYMTEIHHO MEHBIIE
BPEMEHH OJKCIUTyaTallid 3a paccMaTpUBaeMbIi
nepuog  (umu paBHo  0).  CKBaXKuHBI,
pacroyio)keHHble B 3TOM 00JacTH, HauMeHee
pOOJIEMHBIE.

Bropas o0nacTe BKIIIOYAET CKBAXKUHBI C
neoutoM U A(P(HEKTUBHOCTHIO  DKCIUTyaTallUuu
HIDKE CpPEJHUX 3HAaYeHHH. DTO HU3KOJeOUTHBIE
CKBOXHHBI C OOJNBIIMM YHUCIOM PEMOHTOB,
npocroeB. s JaHHOM 00JacTH XapakTepHO
MaKCHUMalbHOE  OTKJIOHEHHE  OT  TpeHAa.
CKBa)KUHBI, pacloJIoKeHHbIe BO 2-0i obmiactw,
HauOoJiee MpoOIeMHBIE.

Tpetbs o0nacthb XapakTepuzyercs
CKBaXMHaAMU ¢ Jebutamu HedTu OoJibie
CpeIHero u mnokasareseM 3(pQEeKTUBHOCTH HMKE
CpEeJIHEro.

KonnyecTBO TakMX CKBaXXMH HEBEJIHMKO U
COCTAaBIIIET HE3HAUMTENIbHYI0 YacTh OT BCeH
BBIOOpKH. DTO BBICOKOJEOMTHBIE CKBAKUHBI,
OTATOIICHHBIC  JUTUTENFHBIMH ~ TIPOCTOSIMH U
OOJIBLIIMM YHCIIOM PEMOHTOB.

YerBepTas o0nacTb COJIEPKUT
BBICOKOJICOUTHBIE M BBICOKOpPEHTAOEIbHbIE
CKBaXHHBI, OJKCIUTyaTalldsi KOTOPBIX MPHHOCHUT
CYIIECTBEHHYIO IPUOBLIH MTPEATPUSATHIO.
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Puc.3. 3aBucumocts 3¢ HeKTUBHOCTH IKCILTyaTalluy HEPTIHBIX T0OBIBAIOIIUX CKBAKUH OT UX
neouTa.

CrnenoBarenbHO, YTO MEPONPHUATUS IO ONTUMH3AIMH JKCIUTyaTalluOHHOTO (OHA CKBAXKHUH
JIOJDKHBI OBITh, B TIEPBYIO OYepE/ib, HAIPABJICHBI HA CKBAXXHUHBI 2 M 3 o0yiacTeil quarpammel. Pemenue mo
MIPOJIOIKEHHUIO IKCIUTyaTallil HepeHTabeabHOro (oHIa JOKHO COMPOBOXKAATHCA KOMILIEKCOM TaKUX
MEPONPUSITHI, KOTOpPHIE TMO3BOJISIOT MEPEBECTU JIaHHBIE CKBAXUHBI M3 HEPEHTAOCIHHOTO B YCJIOBHO
peHTa0CIbHBIN U PeHTA0CTbHBIN (HOHIBI.
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INCREASE IN DEVELOPMENT OF OIL RESIDUAL RESERVES WITH RATIONAL USE OF
WELLS FUND
Y.V. Mammadova, Cui Hao

In the period of depletion of reservoirs, an increasing proportion of residual reserves goes into the
category of hard-to-recover. The use of traditional methods does not bark the desired result. The top priority
problem is the method of improving the efficiency of operation of the drilled fund in combination with the
use of various types of MOU and GTM. Therefore, the efficiency of using the mining well stock is
becoming extremely important for the oil industry.

Key words: oil and gas field , development indicators, evolutionary model ,criterion of well
operation efficiency.
NEFT MOHKOMOSININ RONGLORI INKISAF FONU iLO MUSAHIBOLORIN
INKIiSAFI UZRO ARTIRILIR
Y.V.Mammadova, Cui Hao

Su anbarlarinin tiikonmasi dévriinds qaliq ehtiyatlarin artan bir hissasi agir barpa kateqoriyasina
daxil olur. ©nonavi metodlarin istifadssi istonilon naticoni bitkkmoz.

Birincil prioritet problem qazma fondunun istifadesinin somaraliliyinin miixtalif n6v MOU vo
GTM-lorin istifadoasi ilo birlosdirilmasi tisuludur. Buna gors, neft quyusunun istifadosinin somarsliliyi neft
sonayesi liciin son doraco vacibdir.

Acar sozlar: neft vo qaz anbari, inkisaf gostoricilori, tokamiil nimunasi, yaxsi1 omoliyyat
samaraliliyinin meyart.
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ALAZAN-OYRICAY VADISININ OGUZ-QOBOLO RAYONLARI ORAZIiSINDO
YAYILMIS YERALTI SULARININ iSTiFADO PERSPEKTIVLIYi
V. M. Kerimov
A. S.Tagiyev
magistrant A. E. 9liyeva
Azarbaycan Dovlat Neft va Sanaye Universiteti
E-mail: allahverdi.taghiyev@gmail.com

Azorbaycanin  keyfiyyotli  yeraltt  su
resurlarinin boyiik bir hissasi iso Alazan-Oyrigay
vadisindo  comlogir. Boyiikk Qafqazin  dag
silsilasinin conub-garb yamaci boyu ensiz bir
zolaq formasinda Giirciistan respublikasina qadar
uzanan Alazan Oyricay diizonliyi 4200 km? orazini
ohato edir. Diizonlikds asasan meyvagilik inkisaf
etmisdir. Bununla yanas1 bolgods tiitiingiilik,
taxilgiliq, iiziimgiiliik do inkisaf etmisdir. Umumi
okin saholori 1100 min hektardan artiqdir ki,
bunun da yalniz 10-15%-i suvarilan saholordir.
Suvarmada Boyik Qafqaz daglarmm conub
yamaclarinin ¢aylarmin vo onlarin iizarinds
qurulmus su anbarlarinin suyundan istifads olunur.
Il arzindo diizonlikds toxminen 110 min. m? yeralt1
su hasil edilir. Hesabat dovriindo burada Baki vo
Abseron yarimadasinin igmali su ilo tominati ligiin
unikal yeni  sugétiirici  Oguz-Qobalo-Baki
sugotiiriiclisu istismara verilib vo burada hasil
olunan su boru vasitasi ilo Baki sohorino ¢atdirilir.
Bu orazido yayilmis yeralti su ehtiyatlarinin
toxminon 15%-ni (5 m%/s) toskil edir.

Mohz bu orazido aparilan todgiqatlar
noticasinds molum olmusdur ki, Baki gaharinin su
tochizati liglin Alazan-Oyrigay vadisi yliksok
perspektivliya malikdir. Vo bu mogsadlo Baki
soharinin igmali su tachizati ti¢iin hoyata kegirilan
sonuncu va an iri layiha olan Oguz-Qobals-Baki su
komorinin  tikilmasina  baslanilmigdir.  Oguz
rayonu orazisindon tomiz suyun boru Xtti
vasitosilo Bakiya gotirilmasini nozords tutan bu
layiho imummilli lider Heydor Sliyevin adi ila
baghidir. Ulu 6ndor Heydoar Oliyev 2002-ci ilin
dekabrinda kegirilon miisavirods Baki saharino
yiiksok keyfiyyatli bulagq suyunun gatirilmasinin
vaxtinin ¢atdigini bildirmis vo bu magsadlo Oguz-
Qabolo zonasinin yeralti sularindan istifads ilo
bagli miivafiq gostoris vermisdi. 2010-cu ildon
istismara verilon bu su kamarinin uzunlugu 262,5
kilometr, diametri 2000 millimetr, suburaxma
gabiliyysti saniyado 5 m® olmagla 6zaximhdir vo

Acar_sozlar: tozyiqli sular, minerallagsma doraCasi,
veralti sularin sarfi, hidrogeodinamiki rejim, i¢gmali sularin
keyfiyyati.
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stisolifli borulardan g¢okilmisdir. Kamarin tozyiqi
20 atmosferdon yuxar1 olan, ¢ay va yol kegidlori
do daxil olmagla 55 kilometrlik hissasi polad
borulardan tikilmisdir [1].

Isin magsadi: Alazan-Oyrigay diizonliyindo
intisar tapmig yeraltt sularn  Gyronilmosi
respublikamiz tiglin ¢gox oahomiyyatlidir. Belo ki,
sozligedon diizonliyin yeralti sulart Diinya Sohiyys
Toskilatinin “Igmoli sularin keyfiyyat” normasina
tam uygundur. Bu sobabdon Alazan-Oyricay
hovzasinin hidrogeoloji soraitinin dyranilmasi cox
miihiim shamiyyat kasb edir.

Alazan-Oyricay diizonliyinin hidrogeoloji
baximdan digar yeralti su monbalorino malik
saholordan bir godor forqli soraito malikdir. Forq
budur ki, baslangicin1  Boylk Qafqazin
otoklorindon gétiiron yeraltt axin asagi hissada
Acinohur neogen qalximu ilo sorhod boyu, praktiki
olaraq, sukeg¢irmoyon siixurlardan ibarot boyiik
qalinhigh laya direnir. Kiir vo Araz ¢aylar1 kimi
aydin ifado olunan regional drenin olmamasi
sobobindon yeralt1 axin boyiik tozyiq toplayir. Bu
orazido hidrogeoloji soraitin daha bir 6zalliyi
ondan ibarotdir ki, yaranmig basqi noticasinds
yeraltt axmin tozyiqi oks istigamotdo, Boyiik
Qafqazin otoklorino - yaranma zonasina dogru
horokat edir [2].

Qrunt sulart  bitin  diizonlik  boyu
yayilmigdir. Onlarmn yatma dorinliklori Boyiik
Qafgazin  dagotoyi  bolgalorindon  neogen
yiiksokliklarina dogru axin istigamatlorinds 80-
120 metrdon 1-2 metro Qgodor azalir. Onlarin
gidalanma zonalar1 dagatoyi bolgalor va caylarin
gotirma konuslarinin yuxari hissalori hesab olunur.
Diizonliyin morkoazi hissesindo qrunt sularinin
rejimi siiziilmo-axin tipi kimi qiymotlondirilir. Bu
arazilords onlarin gidalanmasi, bilavasita suvarma
orazilorindon siiziilon sularin hesabina bas verir.
Acinohur qalximlar1 ilo tomasda olan orazilor
qrunt sularmin bosalma zonas1 hesab olunur vo
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bunun naticasinda bu bélgalordo ¢oxlu sayda
bulaglar mévcuddur.

Goriilon islor. Alazan-Oyricay orazisinds
avvallar aparilmis hidrogeoloji tadgigatlara asasan
diizonlikdo genis sokildo yayilmis bulaglar
Dordiincti dovriin ¢inqilli vo miixtalif yash ana
sixurlar ilo olagedardir. Dordiincti  dovriin
stixurlart ilo olagodar olan bulaglar ¢aylarin
gotirmo konuslarinda inkisaf etmis qrunt sulari ilo
olagodardir.

Umumilikdo aparilmis todgigatlara osasen
demok olar ki, Alazan-Oyrigay diizonliyinin
conub-garbinds yerlason bulaglar az sarfo malik
olmagla, ssasan, enon tiplidirlor. Bu bulaglarin
axinlart da Oyrigay istigamotindoadir. Yeraltt
sularm tabii rejimini sociyyslondiron bulaglar
dagotoyi saholordo yayilmagqla, bilavasito ana
stixurlardan (shongdaslari, mergellor vo S.)
¢ixirlar. Siini rejimi ilo saciyyalondirilon bulaglar
iSo diizonlik sahslords yerlosir vo ¢ingilli, ¢aqilli
Vo gilcali siixurlarla slagoadardirlar [3].

Eksperimental islor. Diizonliyin grunt va
tozyiqli sular1 praktiki olaraq oxsar kimyovi
torkiba malikdirlor. Tozyiqli sularmn UMD 0,5-0,7
g/l-don artiq deyildir. Bu sular 9sasen
hidrokarbonatli va qarisiq kation torkibindadirlor.
Regionda c¢oxilliklor boyu tozyiqli sularin
hidrokimyavi rejimlori 6ziiniin stabilliyi ilo se¢ilir.
Tozyiqli sularin temperaturu 11,0-16,5° C arasinda
doyisir. Illik amplitudu iso 3,5-4,5° C toskil edir.
Minimal hararat mart-aprel, maksimal hararat iso
sentyabr-oktyabr aylarinda qeyd olunur.

Qrunt sularmin horarsti onlarin  yatma
darinliklarindon asili olaraq 10-12° C-don 15-16°
C-yo (Qodor intervalda doyisir. Suvarma
orazilorinds yerloson vo yatma dorinliyi 1,0-3,0 m
olan saholordo qrunt sularinin hararstinin illik
amplitudu 4-5°C, yatma dorinliyi 30-40 metrdon
agsagl yerlogon saholordo iso qrunt sularinin
hararatinin illik amplitudu 0,5-1,5°C civarinda
dayisir.

Oguz rayonu arazisinds regional miqyasda
bilavasito qrunt sularinin qidalanma zonasinda
yerlasan miisahide moantagalorinds onlarin illik va
coxillik rejimlorinin formalagmasinda atmosfer
¢okiintiilorinin rolu daha qabariq sokildo 6ziinii
gostorir.  Son illorinds bu  miigsahido
montoagolorinds grunt sularinin saviyyasinin yatma
dorinliklori 16.0-20.0m-don 36.0-40.0m-dok arasi
doyisir. Illik kosilisdo onlarin yer sathinds daha
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yaxin yatmalart qarlarin  orimasi  vo Yyaz
yagislariin ¢oxaldigi aprel-may, daha dorin
yatmasi 1iso avqust-setyabr aylarinda qeydo
alinmigdir [4].

Dagotoyi bolgads bilavasito Olican va
Domiraparan ¢aylarinin gotirmo  konuslarinin
yuxart hissalarinds yerloson miisahido mantagolori
caylarin hidroloji rejimlarinin tosiri
zonasindadirlar. Hesabat illorindo bu miisahido
montagalorinds qrunt sularinin Saviyyasinin yatma
dorinliyi 69.0m-don 92.0metro aras1 doyismoklo
illik amplitudlar1 bu quyularda 0,38-2,11 m aras1
olmusdur

Diizonliyin -~ morkozi  vo  conub-gorb
bolgalarinds suvarma okingiliyi inkisaf etmisdir.
Suvarma {igiin yeriistii vo yeralti sulardan genis
istifado olunur. Bu orazilordo yerloson 10% vo
114" miisahido mantagalorinds hesabat illorinda
grunt sularinin saviyyasinin orta illik yatma
dorinliklori 0,06 — 0,79m  intevalinda
gorarlagmisdir. Saviyyenin illik amplitudu 0,46-
0,60 m olmagla, grunt sularinin saviyyasi minimal
yatma dorinliyi 0,06-0,19 m, hatta yer sathindan
bozi illor yuxari da olur, yaz aylarinda aprel-
iyunda, maksimal yatma dorinliyi 0,65-1,48 m isa
suvarma islori basa c¢atdigi yayin axir1 payizin
avvali avqust-oktyabr aylarinda qeydo alinmisdir
(cod.1).

Yeralt1 sularin saviyyasinin yer sathindo
godor qalxmasi, diizonlikdo onlarin bosalma
zonast olan Acmohur Neogen qalximlar ilo
sarhadlonan arazilar tiglin xarakterikdir. Bu zonada
coxlu sayda bulaglar vo onlarin sularindan omoals
golon “qara sular” moévcuddur.

Diizonlikdo Dérdiincii dovriin tozyigli sulu
horizontlar1 vo sulu komplekslori hidrogeoloji
axtarig-Kosfiyyat quyulart vasitosi  ilo  tam
galinliqda agilmisdir. Umumiyyoatlo diizonlik boyu
tozyiqli sualr genis miqyasda yayilmisdir.

Miisahido sobokasine daxil olmus tozyiqli
sulu horizontlarin rejimini dyroanan quyularin
dorinliklori 250-300 metrdon artiq deyildir. Biitiin
diizonlik boyu qrunt sular1 ilo miiqayisads tozyiqli
sularin hidrodinamiki rejimlori &zlarinin nisbi
stabilliyi ilo saciyyalonirlor. Tazyiqli sularin
amplitudunun illik doyismosi, qrunt sularinin
Saviyyasinin amplituduna yaxin olmasi, qrunt va
tozyiqli sulu horizontlarin qidalanma monbayi vo
soraitinin eyni olmasina dolalst edir.
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Codval 1.
Alazan-Oyrigay dagatoyi duzonliyinds suvarilan sahalords qrunt sularinin soviyyasinin dinamikasi
Tadqiqat islori aparilmus illor
B
d = £ 2014 2015 2016 2017 2018
3 g 3
| 2| 3| ¢ = = £ £
2 2 = o o o o o
R S O 20 - I - I I
s | £ % 8|2 |8 |2 |8 2|38 23|82
g 2, Sl x| 3| =% | 8| x| 8| %2 2|3
& S ) = = = = = = = = = =
-E D 5 < f < 5 < 5 < 5 <
3 S S S S
10A | 0,00 143|049 060|059 088 |085|058]|093]|128]|0,77 | 0,70
114A | +0,61 | 1,29 | 0,24 | 0,46 | 0,23 | 0,62 | 0,60 | 0,38 | 0,31 | 0,85 | 0,41 | 0,66

Tozyiqli sularin sarfinin illik doyismoalorinda qanunauygunluq miisahido olunur. Hesabat
nozora ¢arpacaq forq miisahido olunmasa da, illorinds bu miisahido montagolorinds quyularda
imumiyyotlo  sorfin  yiiksalmasi  yaz-yay sularm orta illik sarflori 0,50-3,00 I/san olmagla,
movsiimiinds geyds alinir, minimal hadlori isa ilin illik amplitud doyismasi 0,60-3,50 I/san tagkil edir.
sonunda miisahido olunur. Miisahido montagolori Belo ki, 29 sayli quyuda orta illik sorf 1,80-2,20
diizonliyin miixtolif orazilorindo yerlagso do, I/san olmagla, illik amplitud dayismasi 1,50-2,00
onlarin  sarflorinin  doyismasinde  {imumi I/san togkil edir [5].

NOTICO

Aparilmig todqiqatlarin naticalarina asasan molum olur ki, diizonlikds qrunt sularinin hidrokimyavi
rejimlori dzlorinin nisbi stabilliyi ilo saciyyslonirlor. UMD-lari bosalma zonalari istisna olmagqla biitiin
diizonlik boyu 0,5-0,6 g/I-don ¢cox olmur. Bosalma zonalarinda isa qrunt sularinin UMD-si ¢ox hallarda 1,0-
1,2 g/l-o godor yiiksolir. Onlarin hidrokimyavi torkiblori hidrokarbonatli, sulfatli-hidrokarbonatli,
kalsiumlu-magneziumlu-natriumlu tiplidirlor.

Diizonlikdos yeralti sularin rejimlori tobii vo siini amillorin tosiri altinda formalagir. Tobii amillorin
rolu diizonlikds osas faktordur. Onlarin daha bdyiik tosir dairasi dagotoyi bolgalori ohato edir. Dagoatoyi
bolgolorlo yanasi diizonlikds genis sokildo inkisaf etmis ¢aylarin gotirmo konuslari vo onlarin yaxinliginda
tobii hidroloji amillorin rolu yeralti sularin hidrodinamiki rejimlarinin formalagmasinda xiisusi olaraq qeyd
edilmoalidir.
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NMEPCHEKTUBHOCTbD NUCIIOJIb30BAHUM MMOI3EMHBIX BOJI HA TEPPUTOPUSIX
PAMOHOB OI'Y3-TABAJIA AJTABAH-AUPHYAMCKOI'O JOJIMHA
B. M. Kapumos, A. Ill.Tarues,
A. . Al1ueBa
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AsepoOaiixanckuii I'ocynapcrBennbiii Y auBepcuter Hedgru u IIpoMbinieHHOCTH

Bosbiiast 4acTh Kaue€CTBEHHBIX PECYPCOB MOJI3EMHBIX BOA A3epOaiikana cocpeoToueHa B Aja3aH-
Diipuyaiickoii fojuHe. B pe3ynbrare ncciaeaoBaHui, MpOBEASHHBIX B 3TOW 00J1aCTH, OBLJIO BBISBJICHO, YTO
Anazan-Alipuyaiickas JOJMHA UMeeT OOJbIINe MEePCIeKTUBbI Ui BogocHaOxkeHus B baky. CorimacHo
paHee  MPOBEIEHHBIM  T'HAPOTEOJIOTUYECKUM  HCCIEAOBaHUAM B  AJjazaH-Alipuyail, IIMPOKO
pacnpocTpaHEHHbIE UCTOYHUKM HAa PAaBHMHAX CBSI3aHbl CO CKajaMH YETBEPTOIO MEPHOJA, C TPaBUEM U
Pa3IMYHBIMH CTapbIMU MOpoAaMu. VICTOYHUKH, CBSI3aHHBIE CO CKaJlaMH YETBEPTOrO MEpPHOJa, CBA3AHbI C
IPYHTOBBIMH BOJIAMH PEK.

Paiionsl mTOM3eMHBIX BOJ Ha paBHUHAX (HOPMUPYIOTCS TMOJA BO3JECUCTBUEM MPUPOIHBIX U
HCKYCCTBEHHBIX (pakTOpoB. Poiib mpupoIHBIX (aKTOPOB SIBISETCS OCHOBHBIM (DaKTOPOM Ha paBHHUHE. VX
Oosbias 00JacTh BO3ACHCTBHS OKpY)KE€HA MPeAropbsiMu. BIoib TOpHBIX palOHOB KOHYCHI LIMPOKO
Pa3BUTBHIX PEK HA PAaBHUHAX U POJIb MPUPOAHBIX THUAPOJIOTHYECKUX (HAaKTOPOB BOIM3M HUX CIEIyeT
MOAYEPKHYTH IpU HOPMUPOBAHUH THAPOIUHAMUYECKOTO PEKHUMA MOJI3EMHBIX BOJI.

PERSPECTIVITY OF USING UNDERGROUND WATER IN THE TERRITORIES OF
OGUZ-GABALA ALAZAN-AYRICHAYSKY VALLEY AREAS
V. M. Karimov, A. Sh.Taghiyev,
A. E.Aliyeva
Azerbaijan State University of Oil and Industry

Most of the qualitative groundwater resources of Azerbaijan are concentrated in the Alazan-Eyrichay
valley. As a result of research conducted in this area, it was revealed that the Alazan-Ayrichay valley has
great prospects for water supply in Baku. According to earlier hydrogeological studies in Alazan-Eyrichay,
widespread sources on the plains are associated with rocks of the fourth period, with gravel and various old
rocks. Sources associated with the cliffs of the fourth period, are associated with groundwater rivers.

Groundwater areas on the plains are formed under the influence of natural and artificial factors. The
role of natural factors is a major factor in the plain. Their large impact area is surrounded by foothills. Along
the mountain regions, cones of widely developed rivers on the plains and the role of natural hydrological
factors near them should be emphasized in the formation of the hydrodynamic regime of groundwater.
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BAKI MULDASININ HIDROGEOLOJI SORAITINO TOSIiR EDON ANTROPOGEN
AMILLOR.
Prof Panahi Safiq Abbas,
magistrant 9dliyev Cavid Elman
Azarbaycan Doviat Neft va Sonaye Universiteti
E-mail: cavid.eliyev3d@gmail.com

Acar__sozlar:

urbanizasiya, hidrogeoloji rejim,

demoqrafik dayisiklik, hidrogeoekologiya, su tachizatt.

Baki gohari orazisindo qrunt sularmnin
rejimino bir sira tobii vo texnogen amillor tosir
gostorir. Lakin aparilan todqiqatlar gostorir Ki,
miasir dovrdo texnogen amillorin tasiri daha
glicliidir ki, onlardan da on asas1 kommunikasiya
sistemlorindon bas veron itkilordir. Soharin su
tochizat1 ti¢lin nozords tutulmus boru kamoarlari va
kanalizasiya sistemlori  uzun illor istismar
olundugundan, onlarin osasli tomirina  ciddi
ehtiyac vardir. Nozors alsaq ki, son 25-30 il arzinds
urbanizasiya prosesi intensivlogmisdir, rayonlardan
sohoro kogon ohalinin say1 koskin artmisdir,
bununla slagadar olaraq, sohorsalmada intensiv
inkisaf vardir, coxmoartobali binalar insa olunur vo
homin binalarin su vo kanalizasiya Xatlori kohno
sistemlors  qosulur, demoli, bu sistemlordon
itkilorin ¢oxalmasi ehtimali gox boyiikdiir. [1]

Umumiyyotlo, ~ Abseron  yarimadasinin
yiikksok daracads urbanizasiya prosesino coalb
olunmasi, orazido irimiqyash gohorsalma vo
aqrosenayenin siiratlo inkisaf etdirilmasi buranin
hidrogeoloji rejimindo kaskin doyisikliklorin bag
Vermasino, ekoloji miihitinin biitiin
komponentlorinin: atmosfer, torpaq, soth va yeralti
sularminin  tobii  durumunun pozulmasina Vo
cirklonmosing, gol vo yeraltt sularin saviyyasinin
koskin surotdo qalxmasina, sonaye orazilorin,
gosoba  vo  kandlarin, yol vo infrastruktur
obyektlarin subasmaya moruz galmasina, minlarla

hektar okin yerlorinin deqradasiyasina sabab
olmusdur.

Isin mogsadi: Abseron yarimadasinin
hidrogeockoloji soraitinin pozulmasinin

sabablorinin aydinlagdirilmasini, tabii va sosial-
igtisadi miihita olan risklorin giymatlondirmasini,
tohliikali ekzogen proseslorin garsisinin alinmasini
Vo otraf miihitin saglamlagdirmasini tomin edan
todbirlor kompleksinin hazirlanmasina shats edir.

Goriilon islar. Aparilan todqiqat islorinin vo
moveud arxiv  sonadlorin - tohlili  yarimada
orazisinin hidrogeoloji rejiminds vo ekoloji
durumunda bag veran doyisikliklarin sabablarinin,
dinamikasinin, onlarin sosial-ekoloji aspektda
zororli fosadlarinin  giymatlondirilmasina  sorait
yaratmigdir.

Abseron yarimadasi fiziki-cografi, geoloji-
tektonik, geomorfoloji vo hidrogeoloji soraitina
g0ra, asasan 2 hissays boliiniir: Qarbi-Abseron va
Sargi-Abseron. Onlarin gabul olunmus sarhoddi:
simalda Nardaran qoSobasindon conubda Hovsan
burnuna gadar yer sothinds yayilmis Orta Abseron
Vo Xazar yash ¢okiintiilorin qarb sarhoddi boyunca
kegir.

Bu rayonlarda lokal sinklinal strukturlarda
yayilmis  ¢okiinti  komplekslorinin  sululugu
tozyigli vo qrunt sularma boliinmis, sulu
horizontlarin  sorhadlori, istismar ehtiyatlari,
gidalanma moanbolari, digar horizontlarla slagssi
ayri-ayriliqda dyronilmisdir.

1 vo 2 Ne-li sokillordo miixtolif illor {igiin qrunt sularinin minerallagsma vo hidroizogips xaritalori

verilmisdir.[2]
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1. 3q/l-dan kigik, 2. 3-5 g/l, 3. 5-10 g/l, 4. 10-20 g/l, 5. 20 g/l -don boyiik, 6. yeralti sularin sporadik
yayilma sahalori
Sok.1. Abseron yarimadasinin qrunt sularinin minerallasma xaritasi: (Slokbarov A.B.,2000).

Yatma dorinliyi: 1. 0-1m; 2. 1-3m; 3. 3-5m; 4. 5-10m; 5. 10-20m; 6. 20 m-dan boyiik; 7. yeraltt sularin
sporadik yayilma sahalori
Sak.1. Abseron yarimadasinin qrunt sularinin yatma dorinliyi xoritasi: (Slokbarov A.B.,2000).

Geoloji-geomorfoloji ~ faktorlar  yeralti
sularin omolo golmasi vo dovr etmoasinds an
miihiim hesab olunur. Yarimadanin simal-garb vo
gorb hissalarinds yer sathina ¢ixan gadim Neogen-
Paleogen yash gilli siixurlar sorqds getdikco
dorinlasarok Dordiincti dovr yash ¢okiintiilarlo
ortiiliirlor, bununla olagadar yeralti sularin
toplanmasina yaxsi sorait yaradan Baki, Xozar vo
Xvalin ¢okiintiilori yarimadanin qorb hissasindo,
imumiyyotlo az qalinligh kigik sahociklords
yayilmiglar, halbuki sorqi Abseronda Dordiincii

dovr  ¢okintiilori  genis  yayilaraq  xeyli
dorinliklords askar edilmisdir. [3]
Molumdur ki, yeralti sularin omolo

golmasinds srazinin relyefi mithiim rola malikdir.
Bu istigamotdo yeralti sularin toplanmasina
yarganlar, ¢alalar vo basqa relyefdoki ¢okokliklor
olverigli sorait yaradir. Yeralt1 sularin omolo
golmoasinds havanin su buxarlarinin
kondensasiyasinin da tosiri az deyil.

Iglim amillori ohomiyyatli dorocods yeralti
sularin amoala galmasinin komiyyat vo keyfiyyat
toraflorini hoall edir. Yarimadada il orzindos (orta
rogom) 227 mm atmosfer yaginti, buxarlanma
947-1344 mm-o gatir.

Atmosfer yagintilarinin orta illik
minerallagsma doracasi 102 mq/l toskil edir. Yer
sathina atmosfer yagintilari ilo birlikds ildo 184,8
kg/ha duz daxil olur (bunun 12,9%-ni NaCl toskil
edir).[4]

Baki muldasi - Abseron yarimadasinin
gobul edilmis tektonik sxemino uygun olaraq,
Qorbi  Abseron antiklinoriumunun vo  Sorqi
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Abseron sinklinoriumunun bir hissasi hesab edilir.
O, antiklinallarla shats olunmus oval sinklinalin
simal yaris1 kimi 6ziinii biiruzs verir:

-gorbds Sabandag va Sulutops;

-simalda Binogodi-Balaxant;

-sorqdo Suraxani—Qaraguxur-Z1g ilo ohato
olunur.

Muldanin conub sarhadi danizla
Ortilmiisdiir.
Sinklinalin ~ abseron  ¢okiintiilori  ilo

miirokkobloson Qgorb qanadi dabandan tavana
dogru tadricon azalan yatim bucagi ilo xarakterizo
olunur. Uzunluq boyu yatim bucagi koskin doyisir
ki, bu da sinklinalin ganadinin enina sarbastliyini
tosdiq edir.

Analoji hal sinklinalin sorq ganadinda da
miisahida olunur, burada orta abseron siixurlarinin
yatim bucagi 15-18°, iist abseron 10-12° toskil
edir. Ust abseron yarim-mortoboesi ¢okiintiilori
sinklinalin hor iki ganadinda baki ¢okiintiilori ilo
ortiilmiisdiir. Muldanin moarkoaz hissasinds abseron
vo baki ¢okiintiilori layr todricon cavan
¢okiintiilorla yiiklanir.[5]

Boyiiksor ¢iximtist xazor ¢okiintilari ilo
miirokkablosmisdir. Xozor laymnin enmo bucagi
sinklinalin her iki ganadinda 4-5°, morkoz hissado
iso 20-dir. Xvalin ¢okiintiilori kifayat doracoda
dislokasiyaya moaruz qalmisdir.

Bibiheybot braxiantiklinali simal-garbdon
conub-sarge dogru uzanir. Bibiheybotin simal
hissasi Xozar doanizins toraf sorgs va conub-sargo
acilan dorin vadi kimi 6ziinii biiruzs verir. Bu vadi
gorbdon, simaldan vo simal-sorqdon abseron
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mortoboasinin  siixurlar1  ilo  miirokkoblogmis
sinklinallarin ~ (Patamdar vo Baki) qalxan
hissalorinin vadili yamaclar1 ilo shato olunur.
Braxiantiklinalin simal hissasi meyllidir (15°).[6]

Eksperimental islor. Abseron
yarimadasinda neft vo qaz hasilati godim dovrdon
molum olmusdur, lakin onun siiratli artimi XIX
osrin ortalarindan baslanir. Aragdirmalarimiz
naticosinds molum olmusdur ki, 6ton 150 ilo yaxin
bir dovr arzindo, Abseron yarimadasimnin 16 %-
don artiq arazisini ohato edon, quruda yerlogon 22
neft vo qaz yataginda 27.000-don artiq quyu
qazilmis vo 841 min. ton neft, 64 milyard m® qaz
vo qaz kondensati istehsal olunmus, homginin 3
milyard m3-dan artiq soran lay sular1 yer sothina
cixarilaraq otraf modon araziloring, ¢okakliklora vo
gollora axidilmigdir. Ogor neft vo qaz hasilati
sosial-igtisadi  inkisafin giiclonmoasino qulluq
etmisdirso, neftli soran lay sularin satho
bosaldilmasi modon vo onlarin ohato dairasi
arazilorinds torpaglarin neftlo ¢irklonmasing, yeni
su hovzalorin oamalo golmasine, mévcud olanlarin
genislonmasing, yeraltt sularin  soviyyasinin
stiratlo qalxmasina, neqativ ekzogen proseslorin
siddatlonmasina, ekoloji  miihitin  biitiin
komponentlorinin ¢irklonmasine gatirmisdir. [7]

Demogqrafik dayisikliklor vo i¢cmali
sudan istifadonin artmasi

Abseron yarimadasinin i¢gmali su tochizati
qraqdan gotirilon su ilo hoyata kegcirilir. Bura
Samur vo Kiir ¢caylarinin, Xagmaz vo Qabolo-Oguz
bulaq sular1 komorlor vasitosi ilo Gtiiriilon sular
daxildir. Bunlardan bagsqa Abseronun 40-a qodor
kond vo qosabolorinin morkazi su tochizati
olmadigindan ohali moisot vo tosorriifatda yerli
yeralti su monbalorindon istifade  etmok
macburiyyatindadirlor.

Yuxarida geyd olunan su komorlorin layiho
giicii bolli olsa da, onlar vasitosi ilo gohor vo
gosabalora  verilon suyun miqdarma dair
molumatlar ilden il forqlonir. Bels ki, yarimadaya
miixtolif vaxtlarda ¢akilon su kamarlarinin layiha
giicliniin @imumi hocmi 30,5 m®%s toskil edir
(Sollar - 4 m¥s, Kiir - 11 m®s, Ceyranbatan - 10
m%/s vo Oguz-Qabalo - 5 m¥s). Lakin, miixtolif
saboblordon komaorlorin giicii tam istifads olunmur
vo hazirda onlarin istismar giicii 20-22 m®/s
arasinda dayisir.

Yarimadada sudan istifado illor {izro
forqlonir. 1990-ci illora qodor 6lks sonayesinin
70%-ino godarinin yarimadada yerlogmosi, onlarla
siidciiliik, torovozgilik, giil vo subtropik bitkilorin
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istehsal1 ilo mosgul olan sovxozlarin suya olan
tolobatinin 6donilmasi ti¢iin 1990-c1 ilden 2000-Ci
ilo godor sonayenin tonozziilii ilo olagodar
yarimadaya “Azorsu” ASC torofindon verilon
suyun miqdar1 azalirdisa, bundan sonra golon
dovrdas stabil artim miisahids olunur. Belo ki, agor
2003-cii ildo Baki1 sohori vo Abseron yarimadasina
miixtolif monbolordon 564 milyon kubmetr su
verilmisdirso, indi bu gdstarici 23 faiz artaraq 696
milyon kubmetrs yiiksolib, bu da yarimadada sorf
olunan suyun 22.0 m¥san oldugunu gostorir. Son
10 ildo Baki sohari va otraf qosabolordo 1 milyon
560 min sakin morkozlosmis qaydada igmali su ilo
tomin olunurdusa, indi bu roaqom 2 milyon 366 min
nofor togkil edir. Yarimadada yasayan vo
miivoqqoeti moskunlagan 716 mino yaxin ohali iso
yerli su monbolorindon vo gatirilmo sudan istifads
edir. Yeralt1 sulardan quyular vasitasi ilo istifado
olunan suyun miqdari 1.2-1.5m%/san toskil edir. [8]

Yarimadada sudan istifadonin artmasi
olkonin siyasi, sosial vo igtisadi voziyyatinds,
xtisuson do ermoni tocaviizii naticosinds bas
vermis demogqrafik dayisikliklorlo baglidir. 1988-
ci ildo Ermoanistan va 1990-c1 illords Qarabag vo
otraf rayonlarin mocburi kockiinlorinin bdyiik bir
hissosinin yarimadada yerlogdirilmasi, homginin
igtisadi tonazziillo bagli rayon morkazlori vo
kondlords is yerlorinin itirilmasi ilo baglh amok
gabiliyyatli ohalinin is dalinca paytaxta toplanmasi
naticasindo yarimadanin sosial-ekoloji durumuna
tosirlor hondasi siiratdo artmaga basladi. Qisa bir
miiddatds (10-12 il) yarimadanin ohalisinin say1
togribon 3.5 milliona ¢ataraq orazinin ekoloji
durumuna neqgativ tosirlorin  giiclondirilmasino
gotirdi.

drazinin aktiv monimsanilmasi

Prezident Heydor Oliyevin Dovlot basina
golmosi 1lo G6lkads yaranan ictimai sabitlik vo
1995-ci ildon artan templo iqtisadi inkisaf
yarimada orazisinin boylik tikinti meydanina
cevrilmosi ilo noticalondi. Oton dovr orzinds Baki
da daxil olmagla yarimadanin biitiin gosabo vo
kondlorindo yeni yasayis massivlori, sosial,
ictimai, modoni-moisot vo idman miiossisalari,
yollar, korpii vo kegidlor, rabito vo kommunikasiya
obyektlori tikildi.

Qeyd etmok lazimdir ki, Azerbaycan
Respublikasinin Prezidenti Heydor Oliyevin 16
iyul 1996-c1 ildo imzaladigi “Torpaq islahati
haqqinda qanuna asason Abseron yarimadasinda
kolxoz va sovxozlarin ssrancaminda olan torpaq
saholori  xlisusi  miilkiyyats ~ Azorbaycan
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Respublikasinin ~ votondaglarma  vo  hiiquqi
soxslorina verildi. Torpaq islahat1 aparilarken
asagidaki sortlors omal edilmali idi:

. orazinin tobii-cografi soraitinin,
ohalinin sixliginin, torpaqdan istifadonin yerli
xiisusiyyatlorinin, torpaqlarin keyfiyyatinin nozoro
alinmasi;

-torpaglardan toyinati iizrs istifads edilmosi;
-otraf miihitin miihafizasinin toyin edilmasi;
-torpaq islahatinin yer qurulusu layiholori osasinda
aparilmasi.

Sokil 1. 2002-ci il

Sohor vo  qgesebolorinin  genislonmasi
yarimadada i¢gmali sudan istifadods vo amoalo golon
moisot vo tosarriifat tullanti sularinin idara
olunmasinda mdvcud problemlorin  daha da
sortlosmosing, su  hovzolorinin  saholarinin
genislonmosine, subasma  vo  bataglasma
proseslorinin aktivlogsmasine sorait yaratdi.

Oriis vo okin sahslorin menimsonilmosi sudan
istifado rejiminin pozulmasina gatirdi. Belo ki,
ke¢misdo  bu  orazilordo sudan istifado
buxarlanmanin on yiiksok olan mdvsiimiinds (yaz,
yay) aparildirsa, hazirda bu orazilordo yasayisla
olagodar sudan istifado daimi xarakter alib vo
bununla da hoyatyani suvarma, eloco do moisot vo
tosarriifat sularinin asag qatlara infiltrasiyasi xeyli
artmisdir.

Su tachizat vo kanalizasiya sistemi.

Yarimadaya 4 monbadon i¢moli su daxil
olur. Bu suyun istehlakgilara ¢atdirilmasi tgiin
yarimadanin orazisinds {imumi tutumu 949,2 min
kubmetr olan 11 morkozi su anbar foaliyyat
gostorir. Buradan su uzunlugu 4703 kilometr olan
magistral boru vo kiico su komarlarinin, mahallo vo
mohollodaxili soboakolor ilo sakinloro catdirilir.
Rosmi molumatlara osason sobokodo su itkilori 18-
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Gostorilon gortlor oksor halda pozulmus vo
torpaglar toyinati {izrs istifado edilmodon miixtolif
tikinti obyektlori, fordi yasayis evlori vo diger
moqsadlor ii¢lin istifads edilmisdir.

Yarimadada son onillikdo soharsalma
ohomiyyatli doracade genislonmisdir. 2002-ci

(sok.1) vo 2018-ci ildo (s0k.2) ¢akilmis Google
peyk goriintiilorini miigayiso edarkon bunu aydin
gbérmak olur. [9

Sokil 2. 2018-ci il
20% toskil edir. Belo ki, 2011-ci ildo sobokoyo
verilon suyun miqdar1 536.6 mIn m® oldugu halda
itkilor 102.8 mln m? toskil etmisdir.

Istifado olunan suyun 60%-no yaxin bir
hissasi bioloji vo mexaniki tomizlomodon kegorok
donizo atilir, qalan 40%-i he¢ bir omsaliyyat
aparilmadan ya donizo, ya da otrafda yerlogon g6l
vo c¢alalara axidilir. 2011-ci ildo formalasan
533.Imln m3 tullanti sudan tomizlonmomis
sututarlara atilan suyun miqdari 223 mln m3 togkil
etmisdir.

Tullanti  sularin  idaro  olunmasi  vo
yarimadanin ekoloji voziyyastinin yaxsilagdirilmasi
mogsadi  ilo 1972-ci ildon Baki sohorinin
kanalizasiya  sobokesinin  tikintisinin  ikinci
morholasi bagland1 vo 1976-c1 ildo giicii giin
arzinda 18,6 min kub metr olan Haci-Hasan, 1980-
ci ildo anoloji giico malik ikinci Moardokan-
Stivalan mexaniki-tomizlomo qurgulart tikilib
istismara verildi. 1987-ci ildo HOvsan aerasiya
stansiyasinin tikintisinin 1-ci ndvbasinin giin
orzinds 400,0 min kub metr ¢irkab su tomizloyon
qurgular istismara verildi. Bu stansiyanin giin
orzinds 200,0 min kub metr ¢irkab su tomizloyon
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qurgularinin 2 c¢i ndvbasi 1990-c1 ildo tikilib basa
catdirildu.

2010-cu ildo HoOvsan aerasiya stansiyasinda
osasli yenidonqurma islori aparilmisdir vo hazirda
stansiyada giin orzinds 600,0 min kub metr ¢irkab
su tamizloys bilon qurgular istismar edilir.

Hovsan aerasiya stansiyasinin,Sahil
kollektorunun vo Oziiaxinli  sonaye zonast
kollektorunun istismara verilmasi ilo olagodar
Baki buxtasina tomizlonmodon axidilan g¢irkab
sularin miqdar1 giin arzindo 500,0 min kub metr
azaldilmisdir. Buda noticode Baki buxtasinin
ekoloji cohotdon saflagdirilmasina boyiik tosir
gostormisdir.

Baki gohorindo  "Boyiikk Kanalizasiya"
sobakasinin tikintisi il yanas1 Binagadi rayonunda
Boyiik-Sor golii sahilinde golo axidilan ¢irkab
sularin garsisinin alinmast moqgsadi ilo 4 sayl
nasos stansiyasinin tikintisi do aparilmisdir. 4 sayl
kanalizasiya nasos stansiyasinin tikintisi 1995-ci
ildo basa catdirilmisdir. Bu stansiyanin istismara

verilmosi ilo Binogodi, Bilocori vo Rosulzado
gosobalorindon Boyiik-Sor goliine axidilan tullant
sularmin garsist alinmisdir. Bunun noticasidir ki,
Boyiik-Sor goliiniin soviyyesi 2,0 metrdon artiq
enmis, gOl sahilindo batagliglasmis xeyli saho
qurumusdur. Bunlarla yanas1 Xozor donizi vo sahil
orazilorin c¢irklonmoadon gorunmasi mogsadi ilo
Bilgoh, Buzovna, Mordokan, Nardaran, Pirsagi,
Novxani vo Sumgayit orazilorinde timumi giicii
6.5 min m%/giin olan 17 adad modul tipli ¢irkab su
tomizlayici qurasdirilaraq sahil boyu 86 km sahado
cirkab sular  vo batagliqlarin 80%-0 qodori
qurudulmus va ekoloji tarazliq barpa edilmisdir.

Biitiin bunlarla yanasi sohordo uzun miiddost
istismar edilon Zig, Mordokan-Siivelan, Haci-
Hoson, Sahil, Pirallah1 vo s. tomizloyici
qurgularinin bir sira hissalori fiziki cohotdon
ovvalki keyfiyyatini itirmis vo hazirda yarimadada
omalo golon tullanti sularmin tam tomizlonmaosi
hals ki, problem olaraq qalmaqdadir

NOTICO
. Abseron yarimadasinda nef-qaz sonayesinin uzun illor inkisafi ilo slaqodar olaraq 3 milyard m®-
dan artiq soran lay sular1 yer sothino ¢ixarilaraq straf modon orazilorine, ¢okokliklora vo gollora
axidilmisdir. Neftli soran lay sularin sotho bosaldilmasi madon vo onlarin shato dairasi orazilorindo
torpaqlarin neftlo ¢irklonmosine, yeni su hovzolorin omols golmosino, mdvcud olanlarin
genislonmasing, yeralti sularin saviyyosinin siiratlo qalxmasina, neqativ ekzogen proseslorin
siddotlonmasing, ekoloji miihitin biitiin komponentlorinin ¢irklonmosine gatirmisdir.
. 2003-cti ildo Baki sohori vo Abseron yarimadasina miixtolif monbalordon 564 milyon kubmetr su
verilmisdirss, demoqrafik soboblordon ohalinin sayinin kaskin artmasi naticasindo indi bu gostarici
23 faiz artaraq 696 milyon kubmetrs yiiksolib. Bu da sularin asagi qatlara infiltrasiyas1 xeyli
artmisdir.
. Google peyk goriintiilorini miiqayiso edorkon aydin olur ki, son onillikde soharsalma ohomiyyatli
doracods genislonmisdir. Sohar vo gasabolorinin genislonmasi yarimadada igmali sudan istifadods
va omala golon maisot va tasarriifat tullant1 sularinin idars olunmasinda moveud problemlorin daha
da sortlosmosing, su hovzelorinin sahalorinin  genislonmosine, subasma vo bataglagsma
proseslorinin aktivlogsmosing sorait yaratmisdir.
ODOBIYYAT
Mommodova E.A., Abbasova G.H. Baki gohari orazisinds qrunt sularinin hidrodinamik rejimino
urbanizasiya amillarinin tasirinin giymotlondirilmasi. Azar-baycan xalqmnin imummilli lideri
Heydor Oliyevin anadan olmasinin 94-cii ild6-niimiine hasr olunmus “Geologiyanin aktual
problemlori” movzusunda Respublika elmi konfransinin materiallart. Baki, 2017-ci il il.Baki
Universiteti nosriyyati, 2017. Soh.153-155.
. Olokborov A.B. Yeraltt sularin kogfiyyati vo istismar ehtiyatlariin giymatlondirilmasi. Baki,
Nafta-Press-2014, -180 s.
. Olokborov M.A., Qaralov B.O., Karimov P.M. 2009-2013-cii illordo Azarbaycan Respublikasi
orazisinds yeralti sularin monitoringinin aparilmasi iglorinin naticalori haqqinda hesabat. Bakai:
2015. Kompleks Hidrogeologiya vo Miihandis Geologiyast Ekspedisiyasinin arxivi. 142 s.
. Kmumar AsepbOaitmkana. Ilogpen.A.A.Manatzane u O.M. luxnmuackoro. baky: AH Azep0.
CCP, 1968. 320 c.
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ANTHROPOGENIC FACTORS THAT INFLUENCE THE
HYDROGEOLOGICAL CONDITIONS OF THE BAKU TROUGH
S.A.Panahi, C.E.Aliyev
Azerbaijan State Oil and industry University
Email: cavid.eliyev3@gmail.com
There are several anthropogenic factors affecting the regime of groundwater in the Baku trough
territory. The article examines the impact of the development of the oil and gas industry, demographic
changes and the increasing demand of the population for drinking water, the effectiveness of land
acquisition, including the consequences of water supply and sewerage losses.
Thus, as a result of the intensive development of the oil and gas industry for many years, 3 billion
cubic meters of saline water has been discharged to the surrounding areas.

Due to demographic changes, the population of the peninsula is about 3.5 million in a short period
of time (10-12 years), as well as the economic growth of the peninsula with a pace of growth since 1995 is
amajor construction site, further complication of existing water management problems, expansion of water
reservoirs, activation of submersible and marshalling processes, as well as significant increase of household
and household water infiltration.

AHTPOIIOI'EHHBIE ®AKTOPBI, KOTOPBIE OKA3BIBAIOT
BJIUAHUE HA TUJAPOTEOJIOT'MYECKUE YCJIOBUS BAKUHCKOM
MYJb/bI
HI.A.ITanaxu, /1.9.AnueB

AzepoOaiinxanckuii 'ocynapcreennsiii YHuBepcurer Hedpru u
IIpoMbILLIEeHHOCTH
On. adpec: cavid.eliyev3@gmail.com

B ob6nactu bakuHCKO# MyIb/ibl Ha pEXKUM IPYHTOBBIX BOJI OKa3bIBAaeT BIMSHUE PsIJI aHTPOIIOT€HHBIX
¢dakTopoB. B craThe paccMaTpuBalOTCsl pa3BUTHE HEPTETra30BOM OTpaCiH, AeMorpaduiyeckiue N3MEHEHUs
U pacTyIIUil CIIPOC HaceJIeHHs Ha MUTHhEBYIO BOAY, 3PPEKTUBHOCTh U3BATHS 3€MeIlb, B TOM UHUCIIE OBbLIH
MCCIIEIOBaHbI OCIIEICTBUS TOTEPh BOJABI B BOJIOCHAOKEHUH U KAHATU3ALMOHHBIX CUCTEMAX.

Takum o0Opa3oM B pe3ynpTaTe HWHTEHCHUBHOTO pa3BUTUs He(TErasoBoil MPOMBIIUIEHHOCTH B
T€UEHNE MHOTHX JIET Ha MIOBEPXHOCTH 3€MJIM OBLIO BBIBEJIEHO OKOJIO 3 MJIp.I. M3 HEPTEHOCHOM! MIIACTOBOM
COJICHOM BOJBI U COPOLICHO B COCETHHE PAHOHBI.

B cBsi3u ¢ nemorpaduueckuMyu U3MEHEHUSIMU POCT HACEJIEHHs MOJIyoCcTpoBa A0 3.5 MUJUIMOHA 3a
KopoTkuii nepuoa Bpemenu (10-12 ner), a Taxoke ¢ 1995-ro roga npeppalieHue TeppUTOPHH € OBICTPHIMU
TeMIIaMU B OOJIBIIIYIO CTPOUTENIbHYIO IJIOLIAAKY, MPU HCIOJb30BAHUU MUTHEBOI BOJBI B MOIYOCTPOBE,
BKJIIOYAsl Y>KECTOUECHHUE CYIIECTBYIOUIMX MpoOIeM B yIpaBleHHUH BO3HUKIINX OBITOBBIX M CTOYHBIX BOJI,
paciiipeHre BOJIOEMOB, aKTUBAlMsl MPOIECCOB IMOTPYKEHUS U COPTUPOBKH , CO3/aeT YCIOBUS IUIf
3HAYUTEIBHOTO YBEIIMUECHUSI MHPUIBTPALIMH XO3IHCTBEHHBIX BOJI B HUYKHHE CIIOH.
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OIEHKA ITOT'PEIINHOCTHU ONIPEAEJIEHUSA TEMIIEPATYPbBI B IEHTPE S/IPA
KAJIOPUMETPA BCJIEACTBUM YTEYKHU TEIIJIA C TOPHOB UBMEPUTEJIBHOI'O
IUJINHIPA
JI. 51. Ha3ueB
Azepoaiinxanckuii I'ocynapcreennslii YHuBepcureT Hedpru u IIpombiniieHHOCTH
e-mail: j_naziyev@yahoo.com

Annomayus: B pabome daemca ypagnenue, Ucnoab3ys KOmopoe u OaHHbvle no USMEHEHUIO PA3HOCIU MeMNepamyp co
8peMeHeM, MOJHCHO BLINUCIUMb NOZPEUIHOCTE OONYWEHHYIO NPU USMEPEHUU MeMnepamypbl 8 yeHmpe A0pa Kaiopumempa u
UCNONb308AHUE ee 8 paciemax menjionpo8oOHOCmU U u3o0bapHol menioemxocmu. Kax noxkasano 6 pabome smu nozpewtHocmu
9IKCHEPUMEHMA MO2Ym 00CMuU2ams 00CMAmMOYHO DONbLUIUE SHAYECHU.

TCIIIIOCMKOCTD,

KiaueBnie

CJioBa: TCILJIOIIPOBOAHOCTD,

KaJIOpUMETDP, MOTPCIIHOCTDH

OKCIICPUMCHTA, YTCYKaA TCIIA.

Jns  ompeneneHuss  TEIIOPUINYECKUX
CBOMCTB JKHJKOCTEH MOIYT IIPUMEHSATBCS Kak
CTallMOHApHbIE, TaK U HECTAMOHAPHBIE METObI
uccnenoBanus [1]. K HecraunoHapHsIM METOaM
OTHOCSITCSI METO/Ibl MOHOTOHHOTO pa3orpesa [2] u
METO/IbI OMKAJIOPUMETPOB.

[Ipu pacuerax TEIIONPOBOJHOCTH U

noMom TepMmonapbl [3]; morpemHocTs u3-3a
YTEUKH TeIula Mo TPyOKe, B KOTOPOM HAXOIATCS
HarpeBaTesib U TePMOMAaphl; MOTPEIIHOCTh M3-32a
MoTepu TeIJla C TOPLOB, NPH OTCYTCTBUHU
KOMITEHCAITHOHHBIX TUIUHIpoB [4,5]. TTocnennee
MPUBOAUT K HAPYLIEHUIO TEMIEPATYPHOTO OIS
no JuHe UuiauHApoB. Cxema Kajlopumerpa

n300apHOii TEIJIOEMKOCTH 1o nokazaHa Ha pucyHke 1. Snapo 1 Haxoaurcs
HKCHEPUMEHTAIbHBIM  JaHHBIM, IOJY4E€HHBIMU BHYTpU aBTOKIaBa 2. Hcciemyemast >XUIKOCTh
3THMHU METOAaMH HCCIICOAOBAaHMUA, H€O6XOIII/IMO 3alOJIHACTCA B IIPOMCIKYTOK 3 MCXKIAY HHUMH.
YUUTBIBaTh LENBIA psAZl MOTPEUIHOCTEH, Ccpeau TpyOka 4, BHYTpM KOTOpOM  HaxXOAMUTCH
KOTOPBIX MOTPEIIHOCTb, OIpeesieMoe JJIeKTpoHarpesarens  MomHoctelo  Wo  m
YCIOBUSMH  H3MEPEHHUs  TeMIepaTrypbl IpHU TEpPMOINApbl IPOXOIUT BJIOJIb OCH SJIPA.

’ I

1

N

3

P
\\

.5 2

Puac. 1. CxXeMa KaTopHMeTPa

B cocrosHMM paBHOBecHS B sA4YEHKE
BKJIIOUAETCS dJIEKTpOHAarpesarenb. TemmepaTrypa
sJipa noBeimaeTcs. Beruncienue ko3 puineHTon
TEIIONPOBOJHOCTH U TEIUIOEMKOCTH CBOJIUTCS K
U3MEpPEHUI0 Pa3HOCTH TeMIleparyp sapa u

73

aBTOKJIaBa 6 CO BpeMEHEM IpHU OMNpPEJEICHHOM
3HaueHun Wo . OrmeHuM Temso, yxojsiiee ¢
TOpuOB sinpa. TemmepaTypHOoe moje MO JIMHE
s/ipa IaeTcsl Ha pUCYHKE 2.
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aneMeHTapHoro oobema sirpa dV ¢ aunoi dx KuUAKocTH, 8 = R, — Ry ; momydaem
Qx = Qx+ax — dq1 +dqz —dqz =0, (1) A=A, =20 1
d%e 1 2 Apém eml—g-ml
3necp Qx ~ Qxtax = n0 5 dx- Tenio, Taxxe u3 ypaBHenus (3)

[0JIy4aeMO€ BCJIEICTBUU TEIJIONPOBOJHOCTH IO
JUIMHE  S7pa,

ImocTynaromee B aBTOKJIAaB CKBO3b KOJIBIICBOM

6
dq, = ZNAE dx-  Temo,

. w W,
CIIOH JKMJAKOCTH, dq, = de = l—odx- TeILIo,
0

BBICTISIEMOE  DJIEKTpOHArpepareneMm, dqz =

26
c,dV — = c,0bdx- Temno, KOTOPOE MOTIOMIAET
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oobem dV. 3nmech 0- IUIOMAAb MOMEPEYHOTO
cedeHuss Anpa, Ao, C,- TEIUIONPOBOJHOCTE H

o0bEeMHAs TETNIOEMKOCTh Marepuaia sijapa, K, =
Ry
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KUIKOCTH, b — ckopocTh Harpesa sijipa,
Wo lo
W=—munl=—.
2 2
N3 Beipaxkenus (1) nonydaem
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— — m =
dx?

3necy m2 =

- OTHOIICHHUEC paanyCOB KOJBLCBOI'O CJIOA

2mA b w
AnolnK a
TEMIIEPaTypPOIPOBOHOCTH

K03 ULUEHT
MaTepuana sapa.

IIpn pemeHuM NaHHOM 3a7a4d CUUTAEM
TEMIIEpATypa M0 JUIMHE aBTOKJIaBa HE U3MEHSETCS,
TEIUIOEMKOCTb )KUIKOCTH TPEHEOPEIKUMO MaJja 1o
CPaBHEHHIO C TEIUIOEMKOCTBIO sJipa M  SJIpO
pacrojaraercsi CTpOro KOHLIEHTPUYHO BHYTpPHU
aBTOKJIaBa.

JIJ11 KOHEUHOro LWJIMHJIpPA pelIeHueM (2)
Oyner

n
0= _W-l- Ae™ + A,e”™ . (3)
C y4eToM rpaHUYHBIX YCIOBUH
de
npu x =0 (a)o =0
de pl
-2(3), =50

npu x = [ ™
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Tornma
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Omnpenenum korga 8 = 6;
ml - ch(mx)
sh(ml) T
1 1
x=— arch [ﬁsh(ml)] : (8)
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ch(mx) =1+ > ;
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X =—= .
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OF
5,6, + 5,07
5 -S,
R
91+~§%9T
=S TTR, 9
1+57

rae S1,S, - IUIOW@AAM LWIMHIPUYECKON H
TOPLEBOM MOBEPXHOCTEH siapa.
PaccmatpuBaeM 6 Kak NOCTOSIHHYIO IIO
MOBEPXHOCTH SApa.
YuutbiBas
0 n A, 06m sh(ml)
"7 m?z A,6msh(ml) + Ach(ml
u3 BeIpaxeHus (9)

21 n AGr R, P 1
C2l+R, ( mZ ' Lem2l " 2l T) - (4D
CpaBuuBas Beipakenus (5) u (11)
ch(mx) _ n Ry Apém

sh(ml) :  m220+R; A67
2l ApédmR{A6m=—-2A1
2l+Ry A 2 6m2l (12)

) (10)

HaxoauM

Haiinem 3Hauenue X npu kotopom 6 = 6.
O0603HauuM MpaByro 4acTh BeipaxkeHus (12) uepes
B, nomyuum

1
x=_ arch[B sh(ml)] . (13)

Ymupoctum Beipaxkenue (12).
[Mlpu ml<z wu3 Bepaxenus (10) c

x:i\/l-i- Ri 6+m g
3 T20+R 3

Eciu m?1? « 6 MOXHO IIPUHSATH, YTO

r= = 1420 (16)
ARETY

HUcnonwszyss  (15) MOXHO oOmpenenuThb
paccrosiHue OT LEHTpa sapa, IAe TepMonapa
MOKAXXET CPEAHIOI0 TMOBEPXHOCTHYIO Pa3HOCTh
TEMIIEPATYP.

Haitnem ypaBHeHHE, KOTOpOE€ 3aMEHUT
ypaBHenus (12) u (13) ans cinydaes, Koraa spo
M3TOTOBJICHHO U3 U30JISILIMOHHOTO MaTepHralia Win
JUISL aMITYJIbI 3aMI0JIHEHHOM KUIAKOCThIO. [[71s1 aTHX
ciydaeB ypaBHenus (15) u (16) npumeHsTh

Hene3s. Ecom ml > w , TO e ™ =

0 vo eT™ =0.
Torna u3 (8)

x =1 ——In(ml)
m

[Ipu aTom ycnoBuu 6 = 6,.
C HEeKOTOpPBIMU AONYIICHUAMHI

Or m
-0, — -m(l-x) _
0=06, -5 [mle 1] .
[Ipu Bsh(ml) > 1 u3 (13)
1
x=1——InB™!

m
IIpu ycnoBuun A= An

HEKOTOPOW CTENEHBI) IOIPEIIHOCTH  MOXHO nR.o
1 m2 2 B=—<2—R16m2— )
HAIUCAaTh o= T [1 + mcth(ml)] = (2l +Ry)m Or
2 i 1 omi n BpiunciimM  MOTPENIHOCTh  TOMYIIEHHYIO
I [1 + 1,6m (E + ?)] . (14) IpU U3MEPEHUU TeMIlepaTypbl B IEHTpE sApa U
C yuerom (14) u3 (12) IpY MCHOJNB30BaHKUE €€ B pacueTax A u cp. U3 (5)
m2x2 ompezenseM 6, a 3aTeM cpaBHUBaeM ee ¢ Oy. s
I+— —1 1 R 22 MeQHOro  cmjomHoro  sapa  6r = 0,930,
1+ m2l2 + 320 + R, meLs MOTPEIIHOCTh U3MepeHust npu 3toM 7%. s
6 TOHKOCTeHHOM ammynbsl  Or = 0,930, a
Torma norpemnocTs Oyner 18%.
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OLCU SILINRIN UCLARINDAN ISTILIK ITKISi BAS VERDIYi SOBOBINDON
KALORIMETRIN OZOYININ MORKOZINDO TEMPERATURUN OLCULMOSI ZAMANI
BURAXILAN XOTANIN Qi YMOTLONDIRILMOSI

C.Y. Naziyev
Mogalads verilon tonlikdon vo temperatur forginin zamanla doyismasindan istifado etmoklo
kalorimetrin 6zayinin markazinds  temperaturun Olgiilmosi zamani vo bu temperaturun 4 va Cp
hesablamalarinda istifado edorok buraxilan xotanm1 hesablamagq olar. Isdon gériindiiyii kimi, bu tocriibi
xatalarin qiymotlori olduqca boyiik ola bilar.
Acar sozlar: istilikkegirmasi, istilik tutumu, kalorimetr, eksperimental Xxata, istiliyin sizmasi.
ESTIMATION OF THE ERROR OF DETERMINATION OF THE TEMPERATURE IN
THE CENTER OF A CORE OF A CALORIMETER DUE TO HEAT LEAKAGE FROM THE
END OF THE MEASURING CYLINDER
J.Y. Naziyev
Abstract: In this paper, an equation is given, using which and also data on the temperature difference
over time the the error of measuring the temperature at the center of the calorimeter core and using it in the
calculations of 2 and Cp can be calculated. As shown in the paper, these experimental errors can reach
rather large values.
Keywords: thermal conductivity, heat capacity, calorimeter, experimental error, heat leakage.
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YK 621.546
CO®EPUYECKU-PAJIMAJIBHOE JIBUKEHUE BA3KO-IINIACTUHYHOM HEC)KUMAEMOM
HE®TH B OJTHOPOJHOM ILIACTE 11O IUHEHHOMY 3AKOHY ®WUJIbTPAIIMU B
BOJAOHAIIOPHOM PEXXUME
JI.C. 'agxkueBa
AT'YHII

B nacmosweti cmamve npedcmasienvl pe3yivmamyl peulerus 2UOPOOUHAMUYECKOU CIMAYUOHAPHOU
3a0auu 0 cghepuiecKu-paouaibHOM HPOCMOM OBUNCEHUU HECHCUMAEMOU 6A3KO-NAACMUYHOU Hehmu &
O0OHOPOOHOI 3aedicU, NO TUHEUHOMY 3AKOHY UIbMpayuu, npu 6000HANOPHOM pedcuMe NAACmd.

Buvigoounucsy ¢popmynvl 015 6cex OCHOBHbIX NAPAMEMPO8 NOMOKA, MO eCmb 015 0eduma, 3aKoHa
pacnpeoeiieHust 08UdNCEHUSL, 2PAOUEHMA OABIeHUSL U CKOPOCMU (PUIbMPAYUU pACCMAMPUBAEMOLL Hedhmu.

Bvigoounace makoce gopmyna 0na  6blvUCIEHUs NOIHO20 NepeMewjeHus Yacmuybl 6s3K0-
NIACMUYHOU Heghmu om KOHMypa nUmaHusi 00 CK8ANCUHDBL.

C opyeoii cmopouwi, onpedeneno, umo xapakmep enuanusi CMC negpmu na 3uavenue epaduenma
0asnenuss 8 OPEHANCHOU 30He PA3IUYEH.

KaoueBble  cjoBa:  cepuuecKu-paauaibHas
dbunpTpamus, BSA3KO-TUIACTUYHAs He(Th, O0O0O0OIIEHHBIHA
3akoH J[lapcu, omHOpomHAas 3alieXb, CKBa)XXWHA, JEOUT,
CKOpOCTh (DMIIbTPAIIUH, TPAJUCHT IABJICHUSI.

OTOT BUJA MNPOCTOr0 (PUIBTPALMOHHOIO Tekymas muomanab (UIbTpALUU  SBISETCA
[IOTOKa BO3MOXEH B TOM cCllydae, KOrza IUIOINAbI0 TEKYIIEH MOBEPXHOCTU MOIychepsl U
NPOAYKTHBHas  Todycdepudeckas  HedTsHAS paBHa:
3al€Xb COCTOMT M3 MEXaHUYECKH IPOYHOU F=27r? @)

IIOPOJIbI, COCTOSILIEH, HAlpUMep, U3 JIOJIOMMTA,
U3BECTHSAKA WJIM II€CYaHUKA. A BEpTHUKaJIbHAs
CKBa)KMHA CO CBOUM IOJyC(EepUUYECKU BOTHYTHIM

Ckopocts QuubTpanu #u ACOUT CKBAKUHBI
CBA3BIBAIOTCS JAPYr C JPYroM CIEAYIOLUM

" obpazom:
3a00eM elBa BCKpbUIa 3alie)kb B €€ ILEHTpE,
MOpPOJBI  KOTOPOH  SIBISIFOTCS  OJTHOPOJTHOM U:%: Q -
HEC)KUMAEeMOU ITOPUCTON CPEION. 27 (3)
OuibTpaiys BI3KO-IUIACTUYHON HEPTH rae Q - 1eOUT CKBa)KHHBL
TOAHHHACTCA 0000IIEHHOMY ~ 3aKOHY I[apCI/IU, ITpupaBuuBas Boipaxkenus (1) u (3), nonyyaem
KOTOPBI  BBIpaXKaercs 10 crenyromen Q kdP k
middepenumansHoit popme [1, 2]: Py :;W_E
_k (%I: Gj, ((jj—l: >G OTCIOJIa UMeeM clienyroriee TuddepeHInaTbHOe
(1) ypaBHEHHE, pa3/IeIEHHOE Ha IIepEMEHHBbIE:
re L - TeKylas CKOPOCTh (QMIbTPALNY; Kk - 4P Q dr ar, Gar
MPOHUIIAEMOCTh 3aJI€KU IO BA3KO-TUIACTUYHON T o212 12
HedTH; N - CTPYKTypHas BSI3KOCTb BSI3KO- (4)
dpP Wuterpupyss ypaBHeHHe (4) 1O [AaBICHHIO B
ar npenenax ot P. 10 Pk M 10 pagnycy-BEeKTOpY B

IJIACTUYHON HEe(TU B IUIACTOBBIX YCIOBUSIX; npenenax ot fe 0 Ri, HAXOMIM:
c 5 .

- TEKYIIUI TPaJInEHT JIaBJIEHNs B IPEHAKHOM 30HE
sanexu; G - HayalbHBIA TPaJUEHT IaBICHMS, P —P. —ZQ—Z((——RLJ +G(R, -1.)
NPOSBIISIONIMICA  NPH  HAJIMYUM  IIpolecca d k
¢QunpTpanuu; P - naBneHue; I - TeKymuii Orcroma  HaxomauM  (GopMynsl Uit J1eOuTa
pannyc-BEeKTOp. CKBa’XMUHbI B BU/IC:

dP G Q=27Z'k(Pk—PC)—27Z'kG(Rk—rC)
Kak BumHo w3 Beipakenus (1), mpu dr ~ ( 1 1 j
bunabTparms BA3KO-TLIACTHYHOM HedTH g r. Ry )
OTCYTCTBYET.
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_ 2”k(pk _Pc _Apo)

1 1
7 Ie Rk

B stux dhopmynax:
P« - nmnacroBoe gaBieHue;, P. - ITWMHaAMHUYECKOE
3a00i{HOE MaBJICHHE CKaXHWHBI, Rk - paagmyc
KOHTYypa MUTAHUS; Ic - PATUyC CKBOKUHBI.
HavanbeHbli rpaqueHT JaBacHus OyIeT:
G — ApO
(R —1c) (6)

A .
rac po - Ha4aJIbHBIU IIEPEIIaa A1aBJICHUA.

Q

(5, a)

b.1. Cynranos [1] B pe3ynbrare
CTeIIUATbHBIX IKCIEPUMEHTATBHBIX
WCCIIEIOBAaHHIA HaImen CIICAYIONIYIO
OMIIUPUYECKYIO  CBS3b  MEXKIY  HavaJbHBIM

Apg

nepernagoM JAaBJICHUA
HaIIpsOKCHUEM  CABUTA  To
KHUOKOCTHU:

Apy =

n MpeacjibHbIM
BSI3KO-TIJIACTUYHOM

arty-L

Y ()

rie a = (155 — 180)-10* — Ge3pa3mepHblii
KOd(QPHUIIMEHT, HAlICHHBII B PE3YJIbTATE OMBITOB.
Ero cpennee 3Hauenue: o = 167-10™, npu atom
MOTPENIHOCTh cocTaBiusgeT + 8 %;

T, — TIpeAeTIbHOE HANpPSHKEHHE CIBHTA BS3KO-
IUTACTUYHOM KMJIKOCTU B TIACTOBBIX YCIIOBUSIX;

L — nyts ¢umbrpamun; K’ —  kosddumment
BO3AYXO-TIPOHUIIAEMOCTH TIOPUCTOU CpENbl, TO
€cTh a0COJIIOTHOW IPOHULIAEMOCTH.

st OTIpeIeIICHUS 3aKOHa TEKYIIETO
pacripesieieHus] JaBJICHHUsST B JPEHAXHOW 30HE,
UHTErpupyeM ypaBHeHue (4) mo naeieHuto ot P

1o Px m mo pammycy-Bektopy or I 10 Ry,
HOITy4aeM:
_p R (1_ 1) gnR -
P—Pk o7kl T Rk G(Rk r) (8)

IToxcraBista 3HadeHWe neOWTa CKBAKUHBI

Q u3 Beipaxkenus (5) B popmyny (8), Haxoaum

CIICYIOIINN 3aKOH pacIpeleliCHUs JIaBJICHUS B
JpeHaXHOU 30HE MOTyC(hEepHIecKOi 3aIexKu:

1 1

[P P +G(R¢ 1 )](r_R

T —

P=P -

(9)

78

Jns  BbIBOJAa  BBIpaKEHUS IS TEKYILEro
rpagueHTa JaBJICHUS, muddepeHrpyem
nasienue P B popmyite (9) mo r u momyuaem:
d_P_ I:)k _PC_G(Rk _rc)i_i_G

dr (1_1} r2
I’C Rk (10)

B 30He, rie rpaniueHT JaBlieHUs] MEHBIIIE,
YeM HayalbHBIA TpPaJUEHT JaBJICHUS, BA3KO-
IUIACTHYHAS OKUJKOCTh HE JBHXKETCA, T. €.
ocTaércsi B MOKOE, TO3TOMY 3Ta 30HA Ha3bIBACTCS
3aCTOMHOM 30HOM.
[ToacraBnsist 310 3HadeHue u3 Gopmynsl (10) B
dopmyny (1), HaxXoaUM cieayroliee BbIpaKeHUE
JUTSL TEKYIIeH CKOPOCTH (GUIIbTPAINH:
L= K(Pk _Pc)_KG(Rk _rc) i

77( 1 1 J r2
r. R
c k (1 1)
A Tenepb onpeneauM BpeMs
HNepeMeIleH!s] ~ YacTHLbl  BA3KO-IUIACTHYHOU

He(TU B APEHAKHOH 30HE 3aJICKHU.

C 971011 11€J1B10, UCTIOJIB3YEM CBA3b MEXY CPEIHEN
WCTUHHOM CKOPOCTbIO ABMKXCHHUA KHUAKOCTU B
MOPOBBIX KaHalax M CKOPOCTH (PUIIbTpaIMH,
KOTOpasa nNpeACTaBIsACTCA B BUIC!:

_b__dr
rone W — CpeaHssd UICTUHHAA CKOPOCTH JIBUKCHUA
KUIKOCTU B HOpOBI)IX KaHaJiax, m —

KO3(QQUIMEHT MOPUCTOCTH MOPOABI 3ayIexu; 1 —
BpEMSI.

IToncrasnsis 3HaueHne v U3 popmysl (11)
B (hopmymy (12), nomyyaem:
dr _ KG(R—1)-K(R-R;) 1

dt 1 1 r2
m"(r;RJ

Pasnensss Ha mepeMEHHBIE MOCIEOHEE
ypaBHEHUE, UMEEM:

1 1
 mlia
KG(R¢—rc)-K(R —F) (13)
Wnrerpupyss ypaBHenue (13) mo t B

npeaenax ot tmo O mmo r B mpeaenax oT I 1o
l'o, HAXOOUM:

1 1
lin) g

dt -r2dr

t= .
K(R—R)-KGR-1) 3 (19
I[To dopmyne (14) ompenensiercss Bpems
NepeMeleH!s]  YacTHIbl  BA3KO-TUIACTHYHOU
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KHUAKOCTH B TMONycEepUUYECKON 3alexu Ha
paccTosiHUM, paBHOM pasHocTU [, — I. IlomHoe

BpeMs  IIE€pPEMEIIEHUs  YaCTHLbl  >KUIKOCTH
onpeaenseTs u3 Belpaxkenus (14) npu ro =Rk u
r=re.
1 1 )
mnp| =——-—=—
— (rc Ry R
K(P,—P,)-KG(R,-r,) 3 (15)
r3=0 )
Ecnu npumem, uto ¢ , TO MOJIyYUM:
1 1 j
mnp| = —-—=—
T RE ( I'e Rk

3 KERIKORT)

Anamms dpopmyn (5) u (5, @) moka3bIBaeT,
9TO AeOUT CKBaXHHBI, paboTaroiieil B IEHTpe
nonycepuyecKord 3aleXH, MJAIOMEH  BA3KO-
IUIACTUYHYI0  He()Th  MPSAMONPONOPLHOHAIECH
nepenany aasieHuss Ap = Px — Pc (To ecth ¢
MpujiaraeMor IOJHOW JIENIPECCUeii), NPUTOM
3aBUCHUMOCTh IPSIMOJIMHEWHA.

Anamuz gopmyn (5) u (5, a) moka3piBaeT
YTO, JI€OUT CKBaXXUHBI, paboTaromieil B IECHTpE
noyycpepuyecko  3ajiexu, Jaroleil  BsS3KO-
IUIACTUYHYIO HEPTh NPSIMO MPONOPLUOHAIEH C
nepenagoM nasieHus Ap = P« — Pc (To ecthb ¢
MpujiaraeMor TMOJHOW JIeNpeccueii), MNPUTOM
3aBUCUMOCTh IIPSIMOJIMHEWHA.

B OTJINYHE oT AHaJIOTUYECKOM
3aBUCUMOCTH U1l HBIOTOHOBCKHUX JKHUJIKOCTEH
31ech 4acTh (HemoJsie3Hass — OOmIero mepernana
JaBieHusd, T. €. Apo (HayalbHBIN mepenas
JABJICHUS)  pacXOJyeTcs Ha  IPEeoJoJICHUs
MPEACIBHOTO  HAaNpsDKEHUsT  CABUTA  BSI3KO-
MJIACTUYHOM OMHTaMOIIBETOBCKUX KUAKOCTEH To,
T. €. 10 UMEHaM aBTOpPOB 3aKoHa TpeHus. [loatomy
M3MEHEHUE Meperajia 1aBJIeHHs], YBEIUUYUBAsCh OT
HyJIS 70 3Ha4YeHHs] Apo, HE MOXET MPUBECTU K
MIPUTOKY BSI3KO-TNIACTUYHON He(DTH U3 3aJeXH K
ckBaxuHe. Kpome toro, uz dopmyn (5) u (5, a)
BUJIHO, 4YTO NpPH MPOYUX PaBHBIX YCIOBHUSIX,
yBEJIMUYEHUE 3HAYCHUS TPEEIbHOTO HaNPSHKEHUS
CABUTA KUAKOCTH To IPUBOAUT K YBEITUUEHUIO Apo

U CcIeAOoBaTelbHO, K YMEHbIIEHHIO JelOuTa
CKBOKUHBI.  3HAUUT, 3aBUCUMOCTH  MEXKIY
pacxosoM M MpeAesbHbIM HaIlpsHKEeHUEM CABHUTa
BSI3KO-TUIACTHYHOM KHUJIKOCTH o0OpatHO
MPOIMOPLHMOHANIbHA.

Anamuz ¢opmyn (10) u (11) mokaspiBaeT
YTO, TPAJIUEHT JABIIEHUS U CKOPOCTh (PUIBTpaLIUU
(r. e. WX TeKymue 3HAYCHHs) OOpaTHO
MPOIMOPLMOHANILHBI KBAApaTy painyca-BeKTopa.

YBenuueHue TIJIACTHYHOCTU JKUIKOCTH
CrocoOCTByeT YMEHBIICHHUIO CKOpPOCTH
GuIbTpaM MPH TPOYHX PABHBIX YCIOBHSIX.
XapakTep BIHUSHHA CTPYKTYPHO-MEXaHUYECKUX
coiictB (CMC) Ha rpaagueHT JaBjcHUS B
JIPEHAXHOU 30HE Pa3HBbIA M 3aBUCUT OT 3HAUCHUS

paauyca-BekTopa, T. €.. TIpH e,
MpeAeibHOE HaNpsDKEHHE CIBUTA HE BIMAET Ha

X r>+Ry I,
3HAYCHUC I'paIUCHTA AABJICHUA, IIPU

. BA3KO-IIJIACTUYHBIC CBOMCTBA KNIKOCTH
YBCIIMYMUBACT 3HAYCHHUC I'paJUCHTA JaBJICHUA, IIPU

r<yRg-r; o
, OTHU CBOUCTBA YMCHBIIAKOT 3HAUCHUC

rpajiieHTa JaBJICHHS.
Anammzupys hopmyiy (9), MOKHO OTMETHTb, YTO
OpU TPOYMX PABHBIX YCIOBHAX, YBEIMYCHUE
NpEeleNbHOTO  HANpsDKEHWsT  CIBUTA  BSI3KO-
TUTACTHYHOW JKUAKOCTH MIPUBOJIUT K YMEHBIICHUIO
TEKYyLIEro JAaBJeHHs B JpeHaxHOW 3o0He. U3
dopmyssl (9) BumHO, uto mpu T =CONSt (17),

P =const
3neck BblpakeHue (17) sBnseTcss ypaBHEHUEM
ceMeiCTBa  KOHLEHTPUYHO  PaCIOJIOKEHHBIX

nojsiycepuyeckux HU300apHBIX IOBEPXHOCTEH.
JIuans TOKa ITOM KUAKOCTU  paJuaIbHBIC
IpsIMble, HAIPABJICHHBIE K LEHTPY 3aJICHKH.

U3 dpopmyn (15) u (16) ciemyer, 4To 3aBUCUIMOCTh
NepEMELICHHs] paccMaTpUBAEMON >KMJIKOCTH OT
CMC KUJKOCTU SIBJISIETCS IpPsIMO
MPOMOPLUOHAIBHOM, T. €. C YBEIMYEHUEM
3HaueHnit CMC xuakocrtel, Bpems epeMelleHus
YaCTHIIBI )KUJIKOCTH YBEITHUUHUBAETCS.

BbiBoabI U peKOMEH AU

1. B crathe pemieHus TUAPOJAMHAMUYECKAs CTallMOHApHAas 3ajada O chepuuecKu-pagrnalibHOM
JBIKEHUH HEC)KUMAEMOH BS3KO-TUIACTUYHON He(PTH B OTHOPOTHOM 3aJICKH 110 TUHEHHOMY 3aKOHY
(bUIBTpaIUU MPU BOJOHATIOPHOM PEKMME TUIACTA.

2. OunpTpanus BSI3KO-TUTACTUYHOW HedTH momuuHsAeTcs 0000ménHoMmy 3akoHy Jlapcw.
BepTukanpHas sKCIUTyaTallMOHHAS CKBa)KMHA paObOTaeT B LIEHTPE 3aJI€KU, €Ba BCKpPbLIa KPOBIIO
3QJIEKM  CBOMM TOJNYC(HEPUYECKUM BOTHYTBIM 3a00€M U  SIBISIETCS THAPOIUHAMUYECKH
COBEPILEHHOM, MO XapaKTepy BCKPBITHSA, a THAPOJAMHAMUYECKH HECOBEPIIEHHOM, MO CTENEeHU
BCKPBITHS 3QJICKHU.
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3. BeBomwince (opMmynel A7 BCEX OCHOBHBIX IapaMETPOB pPaccMaTpUBae-Moro, IpocCToro,
(GUIBTPALIMOHHOTO TOTOKA, TO €CTh JUIS J1eOUTa CKBAKMHBI, 3aKOHA PACIpEAETICHUs TEKYIIETO
JIaBJICHHsI B IPEHAXKHOH 30HE, TEKYILEro rpaJiueHTa AaBJIeHUs U TEeKYyLIel CKOpoCTH (pUIbTpaluu
3TOM He(TH; TOCIICAHNE JIBA TapaMeTpa 00paTHO MPOIMOPIIHOHAIBHBI KBAIPaTy TEKYILIETO pajnyca-
BEKTOpA.

4. BoBommnace Takxke ¢Gopmyia A7 BBIUUCIEHUS MOJHOTO IEPEMEIIeHUs] YacTUIbl BSI3KO-
IUTACTUYHOM JKHUIKOCTM OT KOHTypa IUTaHMs A0 CKBaXUHBI. OnpeneneHUe 3HAUYEHUs 3TOro
napamerpa uMmeeT OOJNbIIOE MPAKTUYECKOE 3HAYEHUE Ui pa3pabOTKU MOPCKHUX HE(TSIHBIX
MECTOPOXKICHHUM.

5. VYBenuyeHue MIIACTHYHOCTH KHUJIKOCTH CIOCOOCTBYET YMEHBIICHUIO CKOPOCTH (DMIBTpALUU TpU
IIPOYUX PABHBIX YCIOBHUSAX.

6. Xapakrep Bimusauss CMC HedTH Ha 3HAYCHHE TPAUCHTA JABJICHUS B IPCHAKHON 30HE Pa3HbIA U

r=yRy-r
3aBUCHUT OT 3HAUYEHHUs TEKYILEro pajanyca- BEKTOpa, TO €cTh: 1) mpu k™'c | npemenbHOe

X r>+Ry I,
HaIpsDKEHUE CABUIAa HE BIUSET Ha 3HAUEHUE IpaJUeHTa JABICHUs; 2) IpH , CMC

KHUJKOCTH YBEIMYMBAET 3HAUEHUE TpaJueHTa JaBleHUs; 3) mpu F<vyR¢fo , OTH CBOMCTBa
YMEHBIIIAIOT 3HAYCHUE TPAIUCHTA JIaBIICHUSI.
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SU TOZYIiQi REJIMINDO FILTRASIYANIN XOTT QANUNU UZRO HOMCINS LAYDA
OZLU-PLASTIK, SIXILMAZ NEFTIN SFERIK-RADIAL HOROKOTI
L.S. Haciyeva

ADNSU
Mogalada hamcins layda su tazyiq rejimi vaxti filtrasiyanin xatt qanunu iizra sixilmaz 6zlii-plastik neftin
sferik-radial sads harakati hagqinda hidrodinamik stasionar masalonin hallinin naticalori togdim edilmisdir.
Filtrasiya Darsinin imumilasdirilmis ganununa tabe olur, mohsuldar layin dam ortiiylinii oyri sokildo
yarisferik quyu dibini ancaq agan quyu modonin morkazinds isloyon hidrodinamik mitkommoldir, layin
agmasinin xiisusiyyatino gors va hidrodinamik geyri-miikommoldir, layin agmasinin doracasine gora.
Axinin biitiin asas parametrlorinin diisturlari, yani debit, harokstin bélgiistiniin qanunu, tozyigin vo baxilan
neftin filtrasiyasinin siiratinin qradiyenti li¢iin ¢ixarilibdir.
Homginin quyuya godor gidalanma konturundan 6zlii-plastik neft hissaciyinin tam yerdoyismasinin hesab1
ticiin diistur ¢ixarilib. Bu parametrin qiymaotinin toyini doniz neft yataqlarinin istehsali ii¢iin boyiik praktik
mona dastyir. Aid edilmisdir ki, neftin plastikliyinin artimi, digor barabor sortlorlo yanasi, filtrasiyanin
siiratinin azaldilmasina imkan yaradir.
Digar torafdon, miioyyan edilib ki, drenaj qursaginda tozyiq qradiyentinin giymatino neftin SMS-n tasirinin

VR 1o son garginlik taraqqi tozyiq gradiyentinin giymatino

xiisusiyyati miixtalifdir, yani: 1) o vaxtki, " =
tosir etmir; 2) o vaxt ki, r>yRefe neftin SMS-1 tozyiq qradiyentinin giymatini artirir; 3) o vaxt ki,

F<yRcfe , bu xiisusiyyatlor tozyiq gradiyentinin qiymatini azaldir.
Acar sozlar: sferik-radial filtrasiya, 6zlii-plastik neft, imumilosdirilmis Darsi ganunu, hamcins lay,
hidrodinamik mitkommal quyu, debit, filtrasiyanin siirati, tozyiqgin qradiyenti.
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SPHERICALLY-RADIAL MOTION OF VISCOSITY PLASTIC, INCOMPRESSIBLE OIL IN A
HOMOGENEOUS LAYER ON THE LINEAR LAW OF FILTRATION IN THE WATER-
PRESSURE REGIME
L.S. Hajieva
AGUOI
In this article the results of decision of hydrodynamic stationary task are presented about spherically-radial
simple motion of incompressible viscosity plastic oil in a homogeneous bed on the linear law of filtration

at the water-pressure regime of layer.

Filtration submits to the generalized Darcy’s law, a mining hole works in the center of bed that the roof of
productive bed barely unsealed the hemispheric concave coalface and is hydrodinamically accomplished,
by the nature dissections of bed and hydrodinamically imperfect, on the degree of dissection of bed.

The formulas conclude for all basic parameters of stream, i. e. for a debit, law of distribution of motion,
gradient of pressure and speed of filtration of the examined oil.

A formula conclude also for the calculation of the complete moving of particle of viscosity, plastic oil from
the contour of feed to the mining hole. Determination of value of this parameter has a large practical value
for development of the marine oil-fields. It is educed, that the increase of plasticity of oil assists reduction
of speed of filtration other things being equal.

On the other hand, it is certain that character of influence of SMC of oil on the value of gradient pressure

in a drainage zone is different, i. e.: 1) at r=vR I , maximum tension of change does not influence on
the value of gradient of pressure; 2) at r>yRefe , SMC of oil increases the value of gradient of pressure;
3) at F<yR¢ L , these properties diminish the value of gradient of pressure.

Key word: spherically-radial filtration, viscosity plastic oil, the generalized Darcy’s law, a
homogeneous layer, hydrodinamically accomplished well, output, speed of filtration, gradient of pressure.

81



EKOENERGETIKA 3/2019

VIIK 678.660.541.64

ISTEHSAL TULLANTILARINDAN ISTIFADO OLUNMASI
Magqistr Rahimov Yahya Adil oglu
I. Haciyev, K.S.Sixaliyev
Azarbaycan Dovlat Neft va Sanaye Universteti
Acar sozlar: Polimer,tullanti, plastik kiitlo, butilkauguk, emal,
polietilen, rezin, tokrar emal, xammal, termoplastlar, boyayici,
xammal, texnologiya.

Adatan tokrar xammal elo polimer materiala deyilir
ki, o emala maruz qalib vo ya istismar olunmusdur.
Tokrar xammal asas iki qrupabdéliiniir: istehsal tullantis
Vo istismardan ¢ixmus tullanti. Miiasir texnoloji prosesi
elo qurmaq lazimdir ki, tullantt amals golmasin[1-3].

Avadanligin tomiri, dayanmasi vo igo salinmasi
naticasinda omolo golon tullanti, yenidon istehsala
qaytarilir.

Ogor tullantim1 toplayaraq sexds Vo Yya
anbarda saxladiqgda onun xassasi pislogir. Tullantini
xususi avadanligda xirdalayib donavarlogdirdikdon
sonra, onu ilkin polimerlo vo ya oligomerlo
qarigdiricidda  qarigdiraraq  bircinsli - qarisiq  almag
lazimdir. Bu halda ilkin polimerdos tullantinin migdari
15-20%-don artiq olmamalidir vo ya oligomer lazimi
migdarda ¢ox olmamalidir. Ilkin polimer vo tullant:
osasinda aliman momulata satis gorkomi vermok tigiin
onlarin qarisigina boyayict madds alavs edilir. Polimer
materiallarin  uzun miiddotli  istismari, onlarin
destruksiya olunma ehtimalini ¢oxaldir va tokrar homin
polimerlordon istifadoni mohdudlasdirir.
Uzunmiiddatli istismar zamani an ¢ox destruksiya olu-
nan polimerlor - polivinilxlorid, poliformaldehid vs s.
Bu polimerloar 2-3 dofo emal oluna bilor. Polietilen vo
polistirol asasli momulatlar iss 4-5 dofo yenidon emal
oluna bilar.

Moaigat monsali polimer tullantilarindan tokrar
istifado etmok oldugca miirokkob masalodir. Bu
tullantilarin toplanmasini togkil etmok demak olar ki,

miimkiin  deyildir. Ogor toplansa bels onlan
cesidlomak, tomizlomak, xirdalamaq, yumaq vo
gurudarag  donavarlogdirmok  kimi  ¢atinliklorlo

miisahido olunur. Biitiin bu ¢atinliklora baxmayaraq
polimer tullantilarinin tokrar emali miihiim ekoloji
ohomiyyat kasb edir.

Plastik kiitlo tullantilarin1 3 qrupa bélmak olar:
Termoplastlarin sintezi vo emalt zamani amals galon
texnoloji tullantilar.

Stirol ----- ---100

Su --- e 300

Emulgator 1-2

Yeyici natrium ---- 0,2
2.Sonaye istifadosi noticasinds omolo  galon

tullantilar. Bunlar miixtolif sonaye sahalorindon

isladilon polimer momulatlarinin istismardan ¢ixmasi
noticasinds (istismardan ¢ixmus sinlor, qablar va
ortiiklor, masin hissalori, kond tosarriifatinda istifado
olunan ortiik plyonkalar, giibralar yerlogdirilmis kisalor
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Vo S.) amolo golir. Bu tullantilar nisbaton eynicinsli
olub, az c¢irklonmis formada olmaqla yanasi, onlarin
toplanmasi daha asandir. Belo tullantilarin tokrar emal
nisbaton asandir.

3. Ictimai iago miiossoisolorinds va moisotdo amalo
golon polimer tullantilari. Bu tullantilar evimizdo,
ictimai miiassalords toplanan tullantilardir.

Bunlar sohor zibilxanalarina tokiilorok digor
tullantilarla “birgos qarisiq” amoalo gatirirlor.

Birgo qarisiglarin istifadesi vo emali olduqca
¢otindir. Polimer asasli tullantilar moisat tullantilar ilo
garimadiglarina géro onlarin digor tullantilardan
ayrilmasi pillali aparilir ki, bu da mithiim ¢atinliklorlo
baglidir. Tullantiya ¢evrilmis polimer momulatlarinin
ohaliden toplanmast miihiim févqealads ¢atinliklorlo
olagodardir. ©halidon polimer tullantilarinin toplanma-
smin  togkili  bizim  6lkomizdo  hololik  togkil
olunmamigdir. Bu sobobdon polimer tullantilarinin
oksariyyati digor tullantilarla birgs ya yandirilir, ya da
yera basdirilir. Bu da iqtisadi cohatdon alverissiz vo
texniki cohatdon miirokkobdir. Polimer tullantilarinin
yandirilmasi vo ya basdirilmast otraf miihitin
¢irklonmasina va bitki alominin mahvina sabab olur.

Plastik kiitlo asashi tullantilarin yandirilmasinin
otraf miihitin ¢irklonmoasine baxmayarag onun
yandirilmas1 bu giino godor davam edir. Polimer
tullantilarinin yanmasi naticasindo alinan istilik bir o
godordo  boyiikk olmur, tullanti yandirilan soba
korroziya naticesindo aradan ¢ixir, yanma zamant
omalo golan texniki karbon vo zohorli qazlar havan
cirklondirir vo su hovzalorinin ¢irklonmasina sobab
olur.

Sonaye miqyasinda 150 név plastik kiitls istehsal
olunur. Bunlarin  30%-i miixtalif  polimerlarin
qarigiglaridir.  Plastik  kiitlolorin  fiziki-mexaniki
xassolorini yaxsilasdirmaq moagsadilo onlara miixtalif
torkibli kimyoavi maddslor slava olunur ki, bunlar da
«inqrediyent» adlanir[4-7].

Istehsal olunan plastiklorin 41% &rtiik materiali
kimi istifado olunur. Plastik kiitlo asasli momulatlarin
keyfiyyatli vo ucuz olmasi onlarmn istifado sahalorini
genislondirir. Istifado olunandan sonra polimer
momulatlar tullantiya g¢evrilir. Bu tullantilarin tokrar
emali hom igtisadi, hom da ekoloji shamiyyat kasb edir.

Plastik kiitlalorin tokrar emali texnologiyasina
osas asagidaki omoliyyatlar
daxildir:

a) Ilkin plastik kiitloyo ingrediyentlori olava
edarok kimyavi ¢evrilmalor noticasinds materialin
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yaradilmasi; b) alinmis materialin formalasdirilmasi va
formalasdirilmis materialdan vo layiha olunmus hazir
mohsulun alinmasi.

Plastik  kiitlolorin  tokrar
materialin emala hazirlanmasi
islonmasi. Texniki-iqtisadi
hesablanmasi da aiddir.

Plastik kiitlalorin tokrar emali sonayesindo osas
texnoloji proseslor avtomatik sistemlorin, robotlarin vo
kompiiterlorin istiraki ilo aparildigindan texnoloji
proses asason qapali (gbz ilo miisahide olunmadan)
mithitdo gedir. Plastik kiitlalorin  tokrar emali
sonayesinds ¢alismaq istayanlords bels bir fikir yarana
bilor ki, emal vaxt1 polimerdo gedon proseslor ikinci
ohomiyyatlidir. Onu darindan 6yronmamok do olar. Bu
oldugca sohv diisiincadir. Bu miihandis - texnologun
diistinmo gabiliyyatini mohdudlagdira bilar.

PO tullantilarimin tokrar emali iiglin texnoloji
parametrlorin  segilmosi  onlarin  fiziki-kimyovi,
mexaniki vo texnoloji xassolorindon asilidir. PO
tullantilarmin =~ bu  xassolori  ilkin  polimerin
xassoalorindan asasli suratds forglonir. PO emalinin osas
xiisusiyyatlorine asagi tokmo sixligini; arintinin geoloji
xususiyyatlorini; qurulusunun doyismasi ilo kimyavi
aktivliyinin artmasini va s. gostormok olar. Polietilen
osasli momulatlar istismar vaxti mexaniki tasirloro
moruz qalmaqla yanasi onlar termiki vo fotooksidlogma
destruksiyaya moruz gqalaraq aktiv qruplarin amalo
golmasina sabab olurlar. Bu aktiv qruplar sonraki emal

emali sahasine
va onun sonraki
gostaricilarinin

proseslarinds oksidlogmoa proseslarini
hoyacanlandirmaq  gabiliyyatin ~ malikdirlor. PO
kimyavi quruluglarinin  doyismoasi  onlarin  ilkin

emalindan baslayir, xiisusi ilo ekstruziya zamani
polimer daha ¢ox termooksidlasma Vo mexano Kimyavi
tosirloro moruz qalir. Istismar zamani fotokimyavi
proseslor polimerin qurulusunun doyismaSine an ¢ox
tosir edon amildir. Bu doyisikliklor donmoz olduqlart

olunan polietilen plyonkalar bir-
iki movstim istifads olundugdan sonra, preslosdikds va
ekstruziya olunduqdan sonra fiziki-kimyoavi xassalori
tam barpa olunur.

Istismar zamam PE plyonkalarinda karbonil
qruplarinin amoalo golmasi, plyonkalarin oksigeni udma
xassolorini artirir va naticads tokrar emal mahsulunda
vinil va vinilden gruplarin1 omolo gatirir.

PE  plyonkalarinin  torkibindo  karbonil
gruplarmin olmasi na onlarin mexaniki davamliligina,
no do is1q buraxma xassolorina tasir etmir. Lakin, PE
plyonkalarinda karbonil qruplarinin olmas1 onlarin isiq
tosirino davamliligini artirir.

PE-nin  fotogocalmasinin ~ osas  Sababi
hidroperoksiddir. Hidroperoksid ilkin
materiallarin mexanokimyavi proseslo emali zamani
omalo galir.

Polimerin qocalmasi naticosinds destruksiya
reaksiyast vo strukturlasma gedir. Birinci halda
asagimolekullu birlogsmolor, ikinci halda iso hall
olmayan gel-fraksiya omolo golir. Asagimolekullu
birlosmolorin  amalo  golma qocalma prosesinin
avvolinds maksimum olur. Bu dévrds gelin az olmasi
Vo fiziki-mexaniki xassalorin azalmasi ilo xarakterizo
olunur.  Qocalmanin  sonraki  morhalalorinds
asagimolekullu mahlullarin amalo galmasi azalir, gelin
miqdart iso coxalmaga baslayir vo nisbi uzanma azalir
ki, bu da strukturlasma prosesinin getmasini gostorir.
Daha sonra binilden pohetilends (BPE) gelin miqdar1
azalir, bu da polimerds vinilden qruplarinin tam
istifado olunmasi ilo eyni vaxta tosadif edir.

VPE - fiziki-mexaniki xassalorinin doyismo
stirati onda olan gel-fraksiyanin
miqdarindan asdi deyil. Lakin gelin miqdarini1 hamise
nozars almaq lazimdir ki, tokrar emal tisulunu se¢gmok
miimkiin olsun. Cadvol.1-do ASPE va VASPE-nin
plyonkasinin ekstruziya ilo alinmis ii¢ ayr1 miiddatindo

halda fiziki-kimyavi xassolori yenidon borpa oluna gocalmadan ovval Vvo sonraki xarakteristikasi
bilor. Mosalon, isti xanalarin 6rtiilmosi {iglin istifado verilmisdir.

Codval .1.

ASPE gocalmadan avval va sonraki xassalorinin xarakteri
ASPE VSAPE
Xarakterlor :
owal sonra Ekstruziya olunmusg

C-O grupunun miqgdari, mol 0,1 1,6 1,6
Asagmiolekullu birbsmobrin miqdari, % 0,1 6,2 6,2
Gelin miqdari, % 0 20 2,0
Didilmada dagidict garginlik, Mpa 15,5 11,9 10
Qirilmada nisbi uzanma, % 490 17 125
Catlamaga davamliliq, saat 8 - 1
[s15a davamliliq, giin 90 - 50

ASPE vo VASPE igilin fiziki-mexaniki
xassalorin doyismo xarakteri miixtalifdir. ©gor ASPE
tictin hom mohkomlik, hom do nisbi uzanma eyni
ahongls azalirsa da, VASPE iigiin isa bu gostaricilar bir
godar forglonirlor. VASPE iiglin dagidici goarginlik
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praktiki olaraq doyismodiyi halda onun nisbi uzanmasi
150 90% asag1 diismiisdiir. Buna sabob VASPE-dos aktiv
dolduran rolunu oynayan gel-fraksiya olur. Belo
«doldurucunun» olmasi1 hiss olunan doaracods
garginliyin amolo goalmasidir. Goarginliyin artmasi
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noticosinde materiallarin ~ kévrokliyi artir, nisbi
uzanmasi kaskin asag diisiir, didilmads miigavimati
azalir, elastikliyi vo dartilmada mohkomliyi asagi
diisiir.

PE-nin qocalmasi zamani tokco oksigenli
birlogsmolor amoalo galmir, eyni
zamanda keton vs agsagimolekullu birlosmalor do amalo
galir. VASPE-do qurulus-

kimyavi ¢evrilmalor asason amorf fazada gedir. Bu
polimerds fazalar arasi olagalorin zaiflomasina sabab
olur, naticads material méhkamliyini itirir, kovrok olur
va belaliklo da, ham emal vaxti, hom do istismar zamani
gocalma prosesina ugrayaraq 0z fiziki-mexaniki
xassalarini pislogdirarok dmrii qisalir.

Polietilenin tokrar emali {igiin onun reoloji
xassolori miihiim ohamiyyot kash
edir. VASPE {iglin az siirtismoa gorginliklorindo asagi
axma xarakterdir, gorginlik
artdigca, axma da artir. 9gor ilkin VASPE-ds arintinin
axma gostoricisi tokrar emal olunan VASPE-don
coxdursa, bu tokrar emal olunan VASPE-ds gel
fraksiyasiin olmasi ilo izah edilir. Polimer arintisinin
axma indeksini temperaturun azalib ¢coxalmasi ilo do
tonzimlomok olar. Temperatur artdigca polimer
arintisinin axma gostaricisi artir. Beloliklo demok olar
Ki, tokrar emala elo materiallar daxil olur ki, onlarin
ilkin istehsali tokrar emala boyiik tosir gostarir. Tokrar
emal zamani polimer olavo olarag mexanokimyavi vo
termooksidlogma proseslorine moruz galirlar. Odur ki,
tokrar emal prosesi no godar az vaxta basa goalorss, bir
0 godoar onun xassalari doyismoz galar.

Borkimo katalizatorlar oliqomerlarin bir-biri ilo
olagosini siiratlondirir, lakin onun qurulusuna daxil
olmur. Katalizatorlarin  secilmasi  oligomerlorin
funksional qruplarinin reaksiya xiisusiyyatlorino géro
segilir.

Fenol- vo amino-formaldehid qatrani barkima
katalizatoru kimi, sulfotursular, sulfat, xlorid va s.
istifada olunur.

Borkimo hoyacanlandiricilari. Radikal
polimerlogsmo mexanizmi iizra oliqomer molekullari
arasinda saxoli slagslorin amalo galmosine sabab ola
bilon maddsloro  borkimonin hoyacanlandiricilar
deyilir. Reaksiya naticasinds (soraitinds)
hoyacanlandiricilar sorbast radikallara pargalanirlar vo
reaksiya sisteminin komponentlori ilo reaksiyaya
girirlor. Belo birlosmoalordon on osasi peroksidlardir.
Benzoil peroksidinin termiki par¢alanmasi naticosinda
sorbost radikal omoalo golir ki, bu sorbast radikal
pargalanaraq fenil radikallar1 amala gatirir.

Bu isul lak-boya materiallarinin polimer
momulatlarinin {ist sathlorina kistlo, tiftirmoklo vo ya
xisusi quruducu tfiiriiciilarlo alave etmokdon ibaratdir.
Bu proseslorin mexaniklosdirilmosi miimkiin olmasa
da, daha genis yayilmis iisullar sayilir. Lakin plastik
kiitlo osasli momulatlarin {ist sothlorino miixtalif
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ronglorin ¢okilmasi {iglin poligrafik iisuldan istifads
olunur.

Cap iisulu polimer momulatlarinin iist sothlorino
boyalarin  ¢okilmasi, ronglorin névba ilo olave
olunmasina asaslanmisdir.

Trafaret tisulu ronglonan satho vurulmasi
trafaretlo aparilir. Trafaret setkalardan ibarat olub
qatlanmus hissalori rongi buraxmir. Digor sahalori isa
materialin sathina rongi buraxarag onu ranglayir.

Lak-boya maddolorini polimerin sothino elo
cokmok talab olunur ki, lak-boya materiali polimerin
sothindo yiiksok adgeziya qiivvesi yarada bilsin va
holledici ugub getdikdon sonra lak-boya momulatinin
estetik  gozolliyini  gorumagla  borabor  onun
mohkamliyini do tamin etsin.

Lak-boya sonayesi polimerlorin st sathlorini
boyamagq tligtin miixtalif kimyoavi tabisto malik lak-boya
momulatlar1 istehsal edir. Bu lak-boyalar bazi
polimerlari kimyavi tosirsiz olduglarina gora onlar
tiglin lak-boyalarin segilmosi miioyyon ¢atinliklorlo
olagodardir. Osason poliolefinlarin boyadilmasi tigiin
awvalcadan onlarin iist sathlarinin xiisusi holledici ilo
stirtmok lazimdir ki, polimerin sothi aktivlogsin vo
sistemin adgeziya  olagolori ~ mohkomlansin.
Polimerlorin st sothlorinin ronglonmasi prosesinds
plastik kiitlalorin sathlorinin aktivlesdirilmosi asas
texnoloji prosesdir. Boyanacaq polimer mamulatinin
iist sothi ovvolcadon ya fiziki, ya da kimyavi yolla
todariik olunur.

Bu iisul sadaliyi ilo forglonir va imkan verir ki,
¢ox galin (17mkm) rong qatt memulatin sothins
¢okilsin. Lakin, bu tsul, digarlorine nisboton daha az
mohsuldardir. Odur ki, bu tisuldan yalmz boyiik olan
momulatlarin ronglonmasinds istifads olunur.

Darin ¢ap tisulu ilo boyamada asas ¢ap elementli
formanin {stiindo olan dorinlosmo  elementidir.
Dorinlosma rong vo soklin goriintiilii olmast tgilin
miixtalif darinlikds ola bilor. Darin ¢ap tisulunun asas
mahiyyati, ¢ap olunan formani ronglo isladaraq
ranglonon sahoya ronglorin hokk olunmasini tamin
etmokdir.

Zolaql ¢ap tsulu  vaxti, ¢ap elementlari vo
ronglonan saha eyni zolagda yerlosirlor. Zolagl ¢ap
tisulunda forma rongls isladilir vo ronglonan element
formada rongls birlikds miiayyan miiddst saxlandigdan
sonra, alinmig oks ronglonan momulatin {izarine
kogiirtliir. Bu tisul olduqgca alverisli olub ranglonmani
yiiksok stiratlo aparmaga imkan verir.

Yiiksok mathoo ¢ap1 iisulu ilo ronglonmoado
rongloyici element formanin ¢ixintili bark metodik
elementidir. Bu tisul ¢cox tomiz vo keyfiyyatli okslarin
alinmasina sobob olur. Lakin bu mogsadls 6zl va gec
quruyan ronglardan istifads etmok lazimdir.

Todgiqatlar gostormisdir ki, tokrar emali 3-5
dofadon ¢ox apardigda polimer materialin méhkomliyi
stirotlo azalir. VASPE - nin tokrar emali zamani gel
fraksiyasini dagitmaq tigiin tokmo temperaturunu 3-5%
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artirmaq lazimdir. Qeyd etmak lazimdir ki, materialin
tokrar emal prosesi vaxti (xiisusi ilo hava oksigenin
tosiri zamani) poliolefinalrin molekul kiitlasi kaskin
surotdo azalir ki, bu da materialin kovrok olmasina
sabab olur. Poliolefinalrin diger sathina moansub olan
PP-nin ¢ox dofoli tokrar emali onun oarintisinin axma
indeksinin (DAI) artmasina sobob olur, lakin materialin
mohkomlik xassaloring heg bir tosir etmir. Buna géro
do, PP osasinda hazirlanmis materiallar tullantiya
cevrildikdon sonra da, ¢cox asanligla tokrar emal oluna
bilorlor. Dediklorimizdon belo bir naticaya golirik ki,
poliolefin tullantilarin1 tokrar emal etdikdo onlar
modifikasiya etmok lazimdir ki, emal naticasinds
alinan mohsullarin fiziki-mexaniki gostaricilori yliksok
olsun vo momulatin istismari zamani o tez xarab
olmayaraq uzun miiddat islays bilsin

BUTILKAUCUK TULLANTILARININ

ISTIFADOSI

Butilkauguk digor izobutilen kauguklart il
miiqayisodo daha genis miqyasda istehsal olunur. Onun
asas hissasi vulkanlagdirilmig sokilda (kameralarda va
digor momulatlar) istifado olundugundan BK
galiglarmin regenerasiyast daha ¢atin problemdir.
Bundan basqa texnoloji tullartilar1 kondisasiya
olunmamis BK xammali (maye polimerlar, qirmtilar,
cirklonmis vo ya destruksiya edilmis mohlullar)
movcuddur.

Termokatalitik destruksiya (depolimerlosmos).
Vulkanlagdirllmis  BK  texnoloji  tullantilarin
utilizasiyasinin  osas metodu aliiminium xlorid
Me[C:H2Alz] vo ya Me[Cls+n] duz kompleksinin
istiraki ilo termokatalitik destruksiyasidir (550-600).
BK makromolekullarinda ¢oxlu sayda doymamis C=C
gruplariin-polimerin
parcalanma  morkozlorinin  olmasi  izobutilenin
eliminirlomo reaksiyasinin daha asagi temperaturlarda
(520-600; PIB iiciin 570-675 K) getmosino sorait
yaradir. Termiki emalda izobutilenin ¢iximi 42%
oldugu halda burada ¢iximi 90% (kiitlo) toskil edir.
Eyni zamanda az tursulu va bir gayda olaraq texnoloji
mithitdo daha
miinasib sayilan katalitik kompleks sistemlarinin
aktivliyi artir. Aliminium xlorid komplekslarinin
istiraki ilo BK termokatalitik destruksiyasi zamani
polimerin sintezindo istifado olunan katalizator
qaligmma daha sort toloblor qoyulur. Bels ki, o,
polimerin destruksiya mohsullarinda nazora carpacaq
doracads izobutilenin miqdarin1 azaldir. BK yiiksok
Ozlililyiine osaslanaraq orinti, doldurulmus vo ya
karbonxloridlor soklinds kauguklardir vo kompleks
sisteminin ilkin homogenlosmasi effektiv
destruksiyaya sorait yaradir. Omolo galmis izobutilen
olava tomizlonmadoan istanilon polimer mohsullarmin
sintezinin istehsal prosesina gondarilir.

BK qaliglariin termiki emalinin effektiv iisulu
onlarin qizdirici sobalarda barpasidir. Bu halda istehsal
tsiklina 75%-o godor xammal qaytarilir.
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Butilkau¢ukun ikinci emalimin kimyavi

metodlar:
Rezin  vo  homginin BK  qaliglarinin
utilizasiyasinin imumi iisullarindan biri

regenerasiyadir - kauguk va rezin qarisiqlarinin digor
ingrediyentlori ilo qgarisa bilon elastiki rezini plastik
xisusiyyatloro malik mohsula ¢eviron texnoloji
prosesdir. Bu xammalin hazirlanmasi (qirint1 soklinds
xirdalanma vo ion monsali birlosmolordon ayrilma);
rezinin buxar, suneytral termomexaniki metodlarla va
ya disperslosma metodu ilo devulkanizasiyas;
devulkanizatin satis regenerat mohsuluna ¢evrilmasi
moqgsadi ilo mexaniki emalindan ibarot standart
prosesidir. Yiiksok keyfiyystli regeneratin istifado
olunmasi  ¢Okiintiinlin ~ miqdarim1  azaldir  vo
profillogdirilmis momulatlarin sathini  yaxsilagdirir,
profillasdirilmonin siiratini vo kalandrlanmis rezinlarin
kalibrini artirmaga imkan verir. Regenerat saxlayan
rezin qarigiqlar1 yaxsi axicilia malik olur, asanligla
formalagir. Regenerat borkliyi, sartliyi, temperatura va
atmosfera davamliligi, rezinin dielektrik gostaricilorini
artirir, hazir momulatlarin qazkegirmoamozliyini asagi
salmur.

BK galiglarimin  hogigotdo  regeneratlarin
vulkanlagsma qabiliyyatini ¢atinlogdiron digor nov
elastomer qaliglarindan diqqotlo ayirmaq vacibdir.
Regenerativ hom yeni BK ilo garisigda, hom do BK
olmadan emal etmak olar. Son halda vulkanlagmanin
stiratlondiricisinin dozasini artirmaq vacibdir.

BK yenidon emali effektiv metodu doymamis
C=C slagalori tizra kimyavi ¢evrilmadir. Onlardan biri
vulkanlagdirilmamis BK-nin  ozon ilo qarisigh
tosviridir. Reaksiya otaq temperaturunda aparilir vo
yiiksok istigamotlonmo ilo xarakterizo olunur. Oz -
izopren [3,0*10%/(mol*C)] vo izobutilen [1,2*103
I/(mol*C)] fragmentlari ilo qarsiligh tasir siiratlorinin
konstant1 arasindaki boyiik forge gora oksidlogmays
BK makromolekulunun doymamis qruplari moruz
edilir. BK miixtolif ndvlerinin dagidict ozonlagsmasi
naticasinds, homginin kondiso edilmomis vo termiki
emala moruz qalmis momulatlardan son karbooksid vo
keton qruplar1 ilo dar fraksiya torkibli doymamis
oligoizobutilenlor alinir. Onlar yiiksok temperatur vo
mexanodestruksiyaya qarst davamliliga malik yiiksok
effektli siirtkii  yaglarn {iglin baza ola bir.
Oligoizobutilenlorin  son qruplarina gora alinan
mohsullar1 siirtkii yaglar iiciin perspektivli kecid

sayilir.
Vulkanizasiya edilmis BK vo  fenolun
qizdirilmas1  (450K) gedon neytrallagma vo su

buxarinin istiraki ilo reaksiya qansiginin distillosi
naticasinds giymatli mohsul - tretbutil-fenol alinir. BK
qaliglarinin (375-475K) merkaptanlar, hidrogensulfid,
amillorls utilizasiya metodu da malumdur.

Digor metodlar: Vulkanlagdirilmis vo xammal
halinda BK tullantilarinin genis yayilmis utilizasiya
metodu yandirilma va pirolizdir. Yandirilma metodu
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(1100K) daha sadadir veo xiisusi avadanliglarin
olmasimi tolob etmir. Bu halda izobutilen osasinda
polimer mohsullariin istiliktérotmo gabiliyyati yetori
goadar yiiksok, tagriban 4500KC.kq barabordir. Omala
golmis istilik istehsal vo yasayis obyektlorinin
qizdirilma sisteminda Vo digar moagsadlar iigiin, slak iso
tikintido istifado oluna bilor.

BK pirolizindan ya yeni birlogsmolorin alinmasi
iiclin kimyavi xammala (miix.k/h), ya da enerjinin
hasilat1 tiglin yanacaq alirlar. Xiisusi halda, 650-800 K-
doa 50-90%-o (kiitlo) godor yiingiil orta vo agir k/h+ va
5-50% (kiitlo) gazvari mohsullar almaq olar. Maye
mohsullarinin ayri fraksiyalarini polyar va geyri polyar
kauguklar asasli rezinlords plastifikatorlar kimi istifado
olunur. Onlar rezin ¢onlordo islodilon kikiirdlii
plastifikatorlardan geri qalmirlar. 850-1500 K-da ¢oxlu
miqdarda yanan gazlar amols galir, 1500-2000 K-da iso
bork galiglar yandirilir. Koks amalagalmonin garsisini
almaq tiicilin reaksiya qarigigina buxar verilir.

Yandirilma vo piroliz metodlar1 vo torkibindo
PiB vo BK olan polimer mohsullar1 garisiglarinin
galiglarinin utilizasiyasi ligiin do yararhdir.

BK qaliglarini birbasa hermetiklagdirici mastika,
sirtkii vo Ortiiklorinin alinmasinda islomok toklif
edilmisdir. Miixtolif olavalorin  daxil edilmasi
mastikalarin ~ vo  birlogmoalorin  istiliys,  isiga
davamliligin1 vo digar xiisusiyyatlorini tonzimlomoya
imkan verir. BK-dan alinmis qurumayan tipli ortiiklor
vo onlar osasinda qarisiglar istehsal obyektini
korroziyadan etibarli qorumaga qadirdir. Bu halda
ortiiklorin domir vo digar sothloro ¢okilmasi xiisusi
hazirliq tolob etmir. Antikorroziya torkibi k/t
masilarinin vo S, fosildon asili miihafizasi {igiin
konservasiya materiali kimi giin siialarinin tosirindan,
nomdan, aqressiv buxar va gazlardan qoruyan lak-boya
ortiiklarinin sathindo goruyucu tebags soklinds do
istifada oluna bilor.

Sonaye yaglar1 vo s. kimi istifado olunan PIB
lclin iglonmis mohsullarin santrifuqlama, elektrik
sahasinds tomizlomo va s. miiasir metodlardan istifado
etmoklo lazimi yerlordo ¢irklordon tomizlonmasi
moaqsads uygundur.

9DOBIYYAT
1. lIuxanues K.C. Komno3uuus Ha ocHOBE OMTyMa M pEe3MHOBOM MbUIM. Pe3MHOBas NpOMBILUIEH

HocThb. Mocksa.- 2005,- C. 131-142.
2.1Tocobue 1O  CTPOUTEILCTBY

achanbTOOCTOHHBIX

INOKPBITUM M OCHOBAHMM  aBTO-

MOOUITBHBIX A0pOT U a3poapomoB. Mocksa. Corw3nop HUU, -1991, 182c.
3.Kucuna A.M. IlonnmepOuTyMHBIE KPOBEIIBHBIE M THIPOU30IIAIIMOHHBIE MaTepuans JI.: CTpoii u3gar

-1983. - 133 c.

4. MMuxameB K.C. Ilytu ucnonbp3oBaHus M3HOLIEHHBIX MMH B A3zepOaitmkanckoit CCP. O63opHas
uHpopmanus, cep.” Tpancnopt”, baky, ASHUMHTMH, -1982, - 12c. 3onoTtapes B.A. O noka3aremnsix
KauecTBa OMTYMOB, Moau(pUUKpoBaHHBIX noinuMmepamu — Kuis, 2006 p — (30ipHUK HayKOBBIX

crateil); Beim. 5; c. 200221

5. Pynenckas U.M., Pynenckuit A.B. Peonorndeckue coiictBa 6utymoB. — M.: Bricul. mkona. —

1967.—119c.
6. Ileixanuen

Kapam Cedu .,AmupoB Papuz Anu.,HcciemoBanus mpoiecca MOJTydeHUS

HOKpBITBIﬁ Pa3JINYHOT0 HAa3HAYCHUA HA OCHOBC HCCI)THHOI"O 6I/ITYM8..I/IHHOBaI_II/IOHH06 pa3BUTE

HayKku U oOpazoBanus.(MoHorpadus).MITHC,nayka u npocsemenue,llensa,-2017.-318 c.

IHOBTOPHOE UCHTIOJIB3OBAHUE INTPON3BOACTBEHHBIX OTXO/1OB.
Marucrpant ParumoB SIxbst Anujib Oribl
N. I'apxues, K.C.llluxaaues

B craTse paccMOTpeHbI METOINKH, TIOBTOPHOTO UCIIOJIB30BAHUS MTOIMMEPHBIX OTXOI0B B IPOU3BOICTBE.

HecmoTpss Ha Hanmuuue TpOCThIX U A(PQEKTUBHBIX METOJIOB YTHIU3AIMS W HCIOIB30BAHUS OTXOJIOB
1300y TUIICHOBBIX MOJMMEPOB, JaHHBIE METOJIMKH MPUMEHSIOTCS] B IPOMBIIUIEHHOCTH B OY€Hb MaJIOM KOJIMYECTBE.
Haunbonee mnepcneKTHBHBIM METOJOM HCIHOJIB30BAaHHUS MOJEMEPHBIX OTXOJOB NPOU3BOJACTBA OYyTHIKAaydyKa H
mommu300yTHIIGHa C  BBIXOAOM dYHCTOro u3o0ytmieHa 85-100%, smBisieTcss mporecc KaTaIUTHYECKOM
nenonuMmepuzanuu. [log uncToTol monuMepu3alni NoApa3yMeBaeTcs, pacINPeHUe ChIpbeBOH 0a3bl IPOU3BOACTBA,
OnTuMH3anus MaTepUaAbHBIX BIOXKCHHN M TPYJa, TPAHCIOPTHPOBKA, a TaK)Ke IMOHYIKEHUS YPOBHS 3arps3HEHUS
OKpy Karoled cpejibl. ITO TakKe 3HAYMTENILHO CHWXKAET aKTYaJIbHOCTh MPOOJIEeMBI 0oJiee JIOIroi KCILTyaTallin
MPOJYKTOB Ha OCHOBE OyTWiKaydyka W Tonuu3o0yTwieHa. Takxke HaOmromaeTcs TEHACHIMS YIy4IICHUS
TEPMUYECKOM M aTMOC(QEpPHOH CTOMKOCTH IOJUMEPOB, a TakkKe CPOKOB OSKCIUTyaTaldH I[OJMMepa |
KOMITO3UIIMOHHBIX MaTEPUAIIOB HA €T0 OCHOBE MyTEM BHEJIPCHHUS HOBBIX (DYHKIIMOHAIBHBIX TPYIIIL.
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RECYCLING OF INDUSTRIAL WASTES
Rahimov Yahya Adil oglu
Gadzhiev I. Shikhaliev K.S.

The article discusses the techniques of reuse of polymeric waste in production.

Despite the availability of simple and effective methods for the disposal and use of waste of isobutylene
polymers, these techniques are used in industry in very small quantities. The most promising method of using polimer
waste production of butyl rubber and polyisobutylene with the release of pure isobutylene 85-100%, is the process
of catalytic depolymerization. By polymerization purity is meant expansion of the raw material base of production,
Optimization of material investments and labor, transportation, as well as a decrease in the level of environmental
pollution. It also significantly reduces the urgency of the problem of longer life of products based on butyl rubber
and polyisobutylene. There is also a tendency to improve the thermal and atmospheric resistance of polymers, as well
as the service life of the polymer and composite materials based on it by introducing new functional groups.
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MUGAN-SALYAN DUZUNUN HIDROGEOLOJI SORAITIN® TOSIR EDON AMILLOR.
LLTagyev
Magistrant 7. $. Mahalov
Azarbaycan Dévlat Neft va Sanaye Universiteti
E-mail: taleh_mahalov@hotmail.com

Acar sozlar: hidrogeoloji sorait, iglim, stuktur,

qrunt sulari, dinamiki doyismo

Mugan-Salyan diizonliyi Kiir-Araz
ovaligmin sorg hissasi olmaqla simaldan Araz vo
Kiir saylar1, conubdan Vilas ¢ay1, conub-garbdan
fran Islam Respublikasi vo Talis dag silsilosinin
dagotoyi yamaclari , sorqdan iso Xazor donizi ilo
sorhadlonir. Relyefin timumi meyilliyi 1-30
olmagla Kiir vo Araz ¢aylarina vo Xozar donizina
dogru istigamatlonmisdir.

Iqlimi yarimsohra olmagqla, isti yayr vo
miillayim qis1  ilo  saciyyslonir.  Atmosfer
¢okiintiilori asason yagis halinda diisiir vo qgarin
yagmasi nadir hallarda miisahido edilir. Biitiin
diizonlik boyu havanin orta ayliq horaroti
miisbatdir. Diizonlikdo on soyuq aylar yanvar vo
fevral olsa da, bu miiddotdos orta ayliq hararat 2.0-
7.5 oC-don asagi enmir. On isti aylar iyul-
avqustdur vo bu zaman havanin orta ayliq hararoti
osason 26.5-29.2 oC civarinda qeyds alinir.
Diizonlikdo havanin horaratinin artmasi nisbi
rlitubotin azalmast ila naticolonir. Nisbi riitubat ilin
ovvolindo 78-90% oldugu halda, iyul-avqust
aylarinda  54-70%  toskil edir.  Atmosfer
cokiintiilori yer sothino, asason, payiz qis vo yaz
movsiimlarinds diisiir, yay aylari isa ¢ox quraql
kegir. Il orzindo yagintinin miqdar1 diizonlikdo
orazidon asili olaraq 212mm-don 450mm arasi
doyisir. Diizonlikdo qrunt sularinin rejiminin
formalagmasinda iqlim gostoricilorinin rolu ¢ox
boyiikdiir.

Kiir, Araz, Bolgar vo Vilos c¢aylari,
magistral irriqasiya kanallari, tosarriifatlar arast vo
tosarriifatlar daxili kanallar vo kollektor-drenaj
sobokalori diizonliyin hidroqrafik sobokasini toskil
edir. Diizonlikds suvarma okingiliyi genis inkisaf
etmisdir. Suvarma liclin baslangicim1  Araz
caymdan gotiiron kanallardan istifado olunur Ki,
onlarin da timumi uzunlugu 244 km-dir. Kiir vo
Araz ¢aylar1 boyunca mexaniki suvarma sistemlari
moveuddur ki, onlarin da imumi uzunluglart 32
km olmagla 25 min hektar sahonin suvarmasina
xidmat edirlor. [1].

Isin moagsadi: Son illordo Mugan-Salyan
diiziiniin hidrogeoloji soraitino tasir edoan amillor
Kiir caymin asagiya dogru axim zonasinda bas
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veron dasqmn-sel hadisolori kond tosorriifati
sahoalorina va xalq tesarriifatina boyiik maddi zarar
vurmagdan olave, aran rayonlarinin  tobii
hidrogeoloji soraitini, biitiinliikkde qrunt sularinin
rejim vo balansinin olave arasdirilmasimi zaruri
etmisdir.

Aktualliq ondan ibaratdir ki, son illords
torpaglarin  meliorativ =~ vaziyyatinin  dinamiki

doyismasi,  suvarma  vo  kollektor-drenaj
sistemlorinin  texniki  voziyysti, torpaglarin
soranlagsmasi, qrunt sularinin  saviyyasinin

toraddiidii miiasir dovrdo bdyiik oshamiyyat kasb
edir.

Qrunt sular1 soviyyesinin  enmasi Vo
galxmasi tobii Vo siini amillorin istirakinnan
bilavasito alagodardir. Bu amillora buxarlanmani
Vo havanin temperaturunu, atmosfer ¢okiintiilarini,
suvarma kanallarindan vo Kiir ¢ayindan siiziilon
sularin migdarindan aerasiya zonasini va torpagi
togkil edon siixurlar1  slixurlarin su kegirmo
xisusiyyatindon vo digor amillordon asilidir.
Bundan olava torpagin daxilindo olan duzlarin
todqiqi todbirlor planinin layihasinin hazirlanmasi
Vo biitovliikde su-duz balansinin toyin olunmasi
torpaglarin oamalo golmo prosesinin
prognozlagdirilmas: ~ torpagin  keyfiyyatinin
yiiksolmasi  masalalorindo igin vacib aktualliq
gostaricilarindan biridir.

Okino yararl torpaqglarin soranliq
gostaricilorinin, torpagin  va suyun Kimyavi
xiisusiyyatlorini togkil edon osas anionlarin vo
kationlarin rolu, suvarma drenaj sistemlarinin isi,
torpaqlarin soranlagsmasinin vacib sabablori, bu
sahodo Gyronilon elmi tadgiqat islorinin vo basqa
todqiqgatlarinin = sistemlosdirilmasinds vacib rol
oynayir.

Qrunt sular1 arazido méveud olan biitiin geoloji-
genetik  siixur  komplekslori  hiidudlarinda
yayilmigdir. Onlarin yatma derinliyi buraxilis
isindo tortib edilon xarits tizorinds (Qrunt sularinin
yatma dorinliyi, kimyovi torkib vo minerallasma
xaritolori) 6z oksini tapmisdir. Xoritolordon do
goriindiiyli kimi orazinin bdyiik hissesinda grunt
sularimin yatma darinliklori 1-3 m toskil edir.
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0-1 m dorinlikds yatan qrunt sular1 yayildigi
arazilor Salyan saharindon simala dogru Qarabagl
Vo Cagirgan kondlarina gadar, conuba Qaraimamli
Vo conub-sorgo  Banko (osobasino godor Kiir

caymin hor iki sahili istigamatinds enli zolaq
formasinda genis sahoni ohato edir. Sokil 1-do
Salyan rayonu suvarilan torpaq sahalarinds qrunt
sularmin yatim darinliyi Xaritosi verilmisdir. [2]

omsasder

‘ Qrunt sularinin yatim darinliyi, ha

smdon cox

Sakil 1. Salyan rayonu suvarilan torpaq sahoalorinds qrunt sularinim yatim dorinliyi.

Goriilon islor. Yerin 1-3 m dorinliyindo
yatan qrunt sular1 yayilan orazilor geyd olundugu
kimi daha boyiik sahalori ohato edir vo yaz-payiz
Vo yay aylarinda da bu {stlinliiyiinii qoruyub
saxlayir.

Yerin 3-5 m dorinliyinds yerloson grunt sular1 isa
Kiir c¢aymin sol sahilindo, Neftkasfiyyati
gosobasinin yaximliginda lokal saholords geyds
alinmigdir.  Sokil 2-do  Salyan diizenliyinin
Neftcala sahosi izro qrunt sularmin yatim dorinliyi
Xaritasi verilmisdir.

Todqiqat aparilan orazido 5 m-don
dorinlikda grunt sularina rast galinmir.

Qrunt sularinin saviyys mailliyi 0,003 m-o
qdar olmagla yerin sathinin meylliyi tokrarlanir.
Burada hidrorelyef voziyystino geomorfoloji
soraitina,  oroqrafiyasina, tobii  hidrografik
sobokoanin xarakterino vo inkisafina tosir gostarir.
Axin istigamoti sorqo — Yyoni Kiir ¢ayma torof
yonalib.

Su horizontunun qalinligr 3-4 m-don 21-26
m-dok olmusdur. susaxlayici siixurlar bunlardan
ibaratdir; gilcalordon, qumcalardan va qumlarda.
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Kegirilmis tocrilbi  sugokmo islorinin sinaq
naticalarine gors siiziilmo omsali qumlarda 0,69-
1,66 m/gin, 0,64-0,19 m/giin qumcalarda,
gilcalardo iso 0,07-1,35 m/giin-diir.

Qrunt sularinda boyik diapazonda
minerallasma doyisorok axinin istiqgamotindo artir.
Orazinin axmaz vo geyri-gonastboxs olmasi,
burada osason su balansinin minerallasmasina vo
yiiksok minerallasmaya malik olan sularin
toplanmasina imkan yaradir.

Basqa sozlo desok, Kiir ¢ayina birlogsmis
orazilordo minerallasma asagi olur. Bunun da
Sobobi movsiimi olaraq ¢ayda bas veran
gidalanmanin hesabma yaranir. Eyni qaydada
olaraq sahada qrunt sularinin kimyoavi torkibinda
sulfat  ionlari,  hidrokarbonat daha  ¢ox
yayilmigdirsa (natriumlu vo kalsiumlu-natriumlu
kation torkibli) caydan konarlagdiqca xlorlu,
natriumlu tipli sular dstiinliik toskil edir. Bu
vaziyyst eyni vaxtda bu sahoads torpaglarin ¢ox
soranlagsmasia goro suvarma okingiliyinin daha
zoif inkisafi ilo baghdir. [3]
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Qrunt sularinin yatim darinliyi (ha)

I ' -5 goder 343 ha

1-1.5m 1230 ha

B 1 520m 6736 ha
I 2030m 22832ha

3.0-50m 7017 ha

I s mdencox Oha

Sakil 2. Salyan diizenliyinin Neft¢ala sahosi iizro qrunt sularinin yatim darinliyi xaritasi.

Eksperimantal islor. Todgigat olunan orazi {izro
movcud olan arxiv, fond vo nosr olunmus
geomorfoloji,  geoloji-tektonik,  hidrogeoloji,
geofiziki, homginin iglim vo  geoekoloji
molumatlarin toplanmasi, onlarin garsiligl olagali

balansinin Vo rejiminin formalagma
ganunauygunluglarinin tohlilindan ibaratdir.

Todgigat  orazisindo  respublikanin  digor
rayonlarinda oldugu kimi son illards boyiik sosial
vo iqtisadi  oshamiyysti olan  meliorasiya

sistemlogdirilmasi  tozyigli vo qrunt sularinin programinin  keyfiyyotlo vo somorali yerino
qarsiligh olagssi, bosalma vo gidalanma saraitinin yetirmok tiglin konkret todbirlor goriiliir.
oyronilmasi  yeralti  sularin  uzunmiddatli
Mugan — Salyan massivinin qrunt sularinin balansi.
Qrunt sularimin balansimin Pobedonovseva gors H_ Isvitilova gors
elementlori
Hesablama sahasi 603_2min ha
m- /‘ha % m? /ha %
Galir hissa
Tozviqli sular 360 19.5 360 1732
Kondensasiva sulan 415 16.1 415 20.0
Atmosfer yvagintilan 995 38.6 150 7.2
(infiltrasiva)
Kurun gatirma konuslar 13 0.5 - -
Cixar hissa
Buxarlanma ve transpirasiva - - - ~
Bitkilerin transpirasivasi 1860 41.5 4268 56
Buxarlanma 2620 58.5 619 8.1
Drenaj sulari - - 2677 359
Camu
| | 100% | | 100%
Bu todbirlora suvarmada istifads olunan tokrar soranlagsmasinin, bataqliglarin  amals

torpaqglarin meliorasiya vaziyyatinin
yaxsilagdirilmasi, suvarma kanallarinin kollektor-
drenaj sisteminin yenidon qurulmasi, torpaglarin

90

golmasinin qarsisinin alinmasi va digor todbirlor
daxildir.
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Burada okin saholarinin xeyli hissasinin
alverisli olmayan tabii iglim soraitinds yerlosmasi,

relyefin suvarma iigiin olverisli olub-olmamasi da
nazars alimmalidir.

Mugan-Salyan diizanliyinin su balansi

Su balansinin S F. Korobkins gora A T. Morotova gora U_A. Momontova gorg

elementlon hesablama sahasi 345/ ha 135min ha 150min ha
m3/ ha } % m3 /ha | % m?> / ha } %

Golir hissa

Atmosfer yagintilg 2990 44 .5 2560 423 3550 383

Suvarma 1990 55.5 1800 48.7 4529 49

Sahoalara verilan sy - - 825 22.3 - -

Daxil tasarriifatda - - 550 13.5 - -

itirilon su

Pavlasdiric - - 5 1.2 - -

qurguda itirilan su

Magistral - - 332 9 - -

kanallarda itirilon

su

Tozvigli sular - - - - 883 9.6

Salyan rayonunun okilon iimumi torpaq
sahasi 66 min ha-a yaxindir. Bunun toxminan 44
min  ha-1 okin {gin yararlidir. Suvarma
kanallarmin @mumi uzunlugu 1000 km-don
coxdur. Suvarma sobokosi  nogledici  vo
tonzimlayici kanallar kimi iki qrupdan ibarstdir.
Hor iki grup kanallar birlikds suvarma kanallar
sistemi toskil edir. Nogledici kanallar magistral vo
paylayict kanallardan ibarstdir. Bu kanallarin
mogsadi suvarma suyunu bilavasito suvarilacaq
sahoya  vermokdon ibarotdir.  Tonzimlayici
suvarma sobokosi vasitosilo suvarma suyu sirim vo
zolaglara verilorok okin saholori suvarilir. Oz
aximi ilo agiq suvarma sobakasindan, suvarmada
tonzimloyici soboka kimi miivoqqoeti arxlardan

istifado edilir. Bundan bagqa Salyan rayonunda
mexaniki suvarma soboksindon genis istifado
edilir. Kiir c¢aymmn suyu mexaniki nasos
stansiyalari ilo gotiiriiliib okin sahalorine gatdirilir.
Bu soraitdo qurulan  kanallar  suvarma
monbayindon gotiiriilon sularin hamisi suvarilan
sahaya golib ¢atmir. Kanallardan iton suyun g¢ox
hissasi konara siiziilmo naticasindo itirilir. Agiq
suvarma kanallarindan itkiloarin toyini vo onlarla
miibarizo  todbirlorinin  tatbigi suvarma
meliorasiyasindan vacib bir masalo kimi gobul
edilir. Suvarma kanallarindan itkilar no qodor az
olarsa sudan bir o godor somarali istifads edilmasi
tomin edilmis olur.

Notica
Mugan-Salyan diizonliyi arazinin ¢ox hissasi doniz saviyyasindan 25 metra godor asagida yerlosir.
Qalmas, Xidirli, Babazonon palgiq vulkanlart bu orazido yerlogsmisdir. Eyni zamanda Mugan-Salyan
diizonliyi neft vo qaz yataqlari ilo zangindir. Tadgigat arazisi Azarbaycanin iimumi orazisinin 4,33%- ni

(936 km2) toskil edir.

Todgigat arazisins dair toplanmis hidrogeoloji hesabatlarin materiallar1 eyni zamanda orazi iizra Son
15 il arzinds gap olunmus materiallarin qisa sorhi onu gostoarir Ki, orazinin hidrogeoloji soraiti xiisusila grunt
sularinin son illordo soviyyesinin galxmasi, habelo biitiinliikdo orazinin torpaq orazilorinin vo yeralti
sularmin ¢irklonmasi yaranmis voaziyyati pislosdirmigdir. Qeyd etmok lazimdir ki, son illords olagodar
Dovlat Strukturlart torafindon bir sira kompleks todbirlor hoyata kegirilmis, lakin materiallarin tahlili
gostorir ki, tocili olaraq olavo todbirlor goriilmali, xiisuson do torpaq orazilori kimyavi vo radioaktiv

cirklonmadan tomizlonmasi islari stiratlondirilmalidir.
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1. Tagiyev I. 1., - “Azorbaycan iiciin transsarhod ¢irklonma problemlarinin hall olunmasi ekoloji
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formalagsmasinda hidrogeoloji tsikllorin rolu”.
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4. Aslanov H., Soforli S., - “Azarbaycanin neftlo ¢girklonmis torpaqlari, onlarin rekultivasiyasi vo
monimsanilmosi”. Baki— 2008 (237 sah.).

5. Qadirov V. Q., - “Azarbaycan Kiir ¢okokliyinda neftli- qazli strukturlarinin axtarisinda qravimagqnit
kosfiyyatinin totbiqi”. Baki, “Qanun nasriyyat” , N2243, 2010.

FACTORS INFLUENCING HYDROGEOLOGICAL CONDITIONS OF MUGAN-
SALYAN PLAIN.
L.LTagiyev , T.S.Mahalov
Azerbaijan State Oil and Industry University

Salyan Plain is located on the right bank of the Kura river in the area between the Mugan Plain and
the Caspian Sea: most of the area is located 25 meters below sea level, covering Babazanen, Khidirli and
Bandovan. Kalmash, Khidirli, Babazanen mud volcanoes are located in this area. At the same time Salyan
Plain is rich in oil and gas deposits. The research area is 4.33% of the total territory of Azerbaijan (936
km2).

In the last 15 years, the collection of tectonic, geomorphological and geoecological materials, their
interconnected systemic, groundwater and pressurized waters, the conditions of their nutrition and emptying
have been investigated, along with the existing archives, stock material available on the research object,
and the formation of the perennial regime and balance of underground waters studied. Graduation work is
accompanied by a summary of the literature, the introduction, the 3 chapters, the results, and the literature.

D®AKTOPBI, BJIUAIOUINE HA TUAPOTI'EOJTOI'NMYECKHUE YCJTIOBUSA MYT'AHO-
CAJIBSIHCKOW PABHUHBI.
HN.N.Tarues, T.III.MaxayioB
-AzepOarigxanckuii I'ocynapcreennslii YHuBepcuter Hedpru u IIpombinieHHOCTH

CanbsiHCKas paBHUHA paclojoXeHa Ha mpaBoM Oepery peku Kypwl B pailone mexay MyraHckoi
paBHuHOM 1 Kacniuiickum Mopem: Oosbliasi 4acTh TEPPUTOPUH PACIIONOKEHA HA 25 METPOB HUKE YPOBHS
Mopsi, ToKpbiBast babazanen, Xuaupau u banmosan. OcraBaiitech B XbiabIpiax, babazaHaHbl rps3eBbie
BYJIKaHbI PACIIONIOKEHbI B 3TON 00nacTu. B To jxe Bpems CanbsiHCKasi paBHUHA OoraTa 3ajiekaMu HeTH U
raza. [Inomanp nccnenoBanuii cocrasiser 4,33% ot ob1eit repputopun AzepOaitxana (936 km2).

3a nocnennue 15 mer ObUIM HCCIEAOBaHbl KOJIJIEKLHS TEKTOHHYECKHX, T€OMOpP(OIOrHuecKux u
TFCOOKOJIOTHYCCKUX MATCpUajioB, WX B3aUMOCBA3AHHBIC CHUCTEMHBIC, IMOA3CEMHBLIC W HAIIOPHBLIC BOIHI,
YCJIOBUSA UX IMUTAHUA U OIMOPOKHCHUSA, 4 TAKIKC CYIICCTBYIOIUEC apXHBBbI, 3allaC MaTCPUAJIOB, HMCIOIIUXCA
Ha 00BEKTE HCCIICOOBaHUA, U (bOpMHpOBaHHe MHOTOJICTHCTO PEKUMaA U Oamanca HOA3€EMHBIX BOA. OBl
uccienoBanbl. BeiyckHas paboTa conpoBOKIaeTCsl KpAaTKUM U3JI0KEHUEM JIMTEPATYPhl, BBEIEHUEM, 3-MsI
[JIaBaMH, pe3yJIbTaTaMU U JIUTEPATYPOU.
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ALIFATIK QLIKOLLARIN PROPARGIL EFIRLIORININ DOMIRIN XLORID TURSUSU
MOHLULUNDA KORROZIYASI ZAMANI QORUYUCU TOSIRI MEXANIZMININ
TIODQIQI.
E.9. Mammadov
Azarbaycan Déviat Neft va Sonaye Universiteti
Email:elbrus.mammadov.46@mail.ru.
Anatasiya: Heteroatomlu asetilen birlogmoalarinin turs miihitdo metallarin korroziyasina qarsi effektiv inqibitor oldugu
malumdur. Bunu nazara alaraq etan, 1,3- propan va 2,3-butandiolun bir sira mono- Va dipropargil efirlari bizim

torafimizdan sintez edilmisdir ki, alinmig bu efirlor turs miihitdo metallarn korroziyasinda ingibitor kimi istifada edila bilor.
Bu birlogmalarin ingibitor kimi turs miihita tosiri mexanizminin dyranilmasi, effektiv ingibitorlarin sintezi iigiin boyiik maraq

kasb edir.

Korroziya (yeyilmays qarsi) sinaqlart Cr
10KIT niimunasinde molum isulla aparilmisgdir.
Diollarin proparqil efirlorinin (DPE)
adsorbsiyasini todqiq etmok tdgiin 1 n HCI
mohlulunda domir elektrodun (Apmko) diferensial
tutumunun (Cq ) Olgiilmasi {isulundan istifados
edilmisdir. Tutumun 6lciilmosi, sahasi 0,33cm?
olan silindirik elektrodda ,25 + 1° C temperaturda
,1000hs tezlikds, P-565 korpiistiniin komayi ilo va
10 mv amplidud doayison corayanda aparilmisdir

[1-3]. ingibitorla sothin &rtiilmo  dorocosi
asagidaki formula ilo hesablanmisdir:

_ ¢r=Cing.

 CCoo

burada Ct Cing.
mohlulda , inqgibitorla birge mohlulda vo soth
sonsuz  Ortiildiikkde  tutumlardir.Polyarizasiya
Olgmalori I1- 5827 potensiostatinin kdmayi ilo
aparilmisdir.  Potensialin  stasionar  qiymati
miioyyan edildikdon sonra avvalcs katod ayrisi
sonra isa potensiali stasionara qaytardiqdan sonra
anod oayrisi ¢okilmisdir. Potensiali 20 mV-dan bir,

vo Coo - uybun olaraq fon

pillovari olaraq doyismokls coroyanin qorarlagmis
qiymatini yazmisiq (har 2 daqiqeden). Yuvanin
vo  miigayiso  elektrodunun  (xlorgiimiis)
temperaturu  ultratermostatin =~ komoyi  ilo
saxlanilmigdir.  Tutum polyarlasmanin
Olgiilmosi,bir saat miiddotindo helium iiftirmoklo
okcigensizlosdirilmis ~ mohlulda hoyata
kecirilmisdir.

\&

Korroziya sinaqlarinin aparilmasi naticasinds
miioyyon edilmisdir ki, diollarin todqiq edilmis
biitiin propargil efirlori xlorid tursusunda effektiv
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Acar sozlarefir,prorargil,ingibitor,korroziya,spirt

ingibitorlardur (qoruyucu tasiri 95 — 99,7% ).
Naticalor codval 1-do gostorilmisdir.

Etilenglikol ( EQ) , propandiol (PD),
butandiol (BD) efirlorinin qoruyucu xassslorinin
miigayisoli  sociyyesi  gostorir ki, onlarin
effektivliyi asagidaki corgs iizro PD < EQ < BD
azalir. Bunu onunla izah etmoak olar ki, ilkin diol
zoncirinin efir molekulunun
adsorbsiyasina sterik miiqavimat gostarir[4,5].

Propandiolun  mono- di-
sirasinda alkil qrupu zencirinin uzunlugunun
azalmasi ilo effektivlik artir,yoni proparqil qrupu
olan efirlor proparqiloksimetil qrupundan daha
effektivdir vo sonuncular iso proparqiloksietil
efirlorindon daha c¢ox effektivdir. Goriindiiyti kimi
bu onunla baglidir ki, diollarin proparqil efirlarinin
artmas1  molekulun

saxolonmosi

va efirlori

xotti uzunluq ol¢iilorinin
adsorbsiya morkozlori arasindaki mosafonin (-
C=C vo - O - ) artmasina vo metalin inqibitorla
oOrtlilmis sathinin azalmasina gatirir. Diproparqil
efirlori monoanoloqlarindan daha effektivdir ki,

bu da diefir molekulunda iki adsorbsiya
morkozinin  olmasi ilo  baghdir. Adsorbsiya
morkozlori  arasindaki  mosafonin  artmasi

effektivliyin azalmasmna gotirir. Belo ki, 1,3-
propandiolun diproparqiloksimetil \G)
diproparqiloksietil efirlori 1,3- propandiolun
diproparqil efirindon az effektivdir. Diferensial
tutumun Ol¢tilmasi (cad.2 ) gostorir ki, dogrudan
da adsorbsiya morkozlori arasindaki mosafonin
artmasi ilo sothin Ortiilmo doracosinin  AC/Cy
qiymati azalir.
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Cadval 1

Asetilen efirlorinin 4 n HCI mohlulunda (Cing.= 10 mol/l) 10KIT
poladina nozoran qoruyucu tasiri

Korroziyanin siirati, p(q/m?) va t%(C)-ds inqibitor
Ingibitorlarin adlart effekti, y=po,p
20 80

p p Y
4 n HCI 14,2 1 833,6 -
1,3-propandiolun dipropargil efiri 0,25 56,8 1,96 5114
2,3-butandiolun monopropargil efiri 0,65 21,9 11,47 73,0
2,3-butandiolun dipropargil tfiri 0,50 28,4 2,86 290
1,3-propandiolun monopropargiloksimetil efiri 0,71 20 11,8 70,6
1,3-propandiolun monopropargil efiri 0,39 36,7 5,99 139,2
1,3-propandiolun dipropargilokcimetil efiri 0,57 24,9 9,50 89
1,3-propandiolun dipropargiloksietil efiri 0,51 27,8 8,48 98,4
1,3-propandiolun monopropargiloksietil efiri 0,49 29 6,7 124,0
Etilenglikolun dipropargiloksietil efiri 0,40 35,5 6,4 130

Cadval 2.
Domir elektrodun 1n HCI- da 1,3 — propandiolun dipropargil efiri slavasindo
@st vo Cg- in qiymatlari (Cing.= 102 mol/l).

Ingibitor Dy (V) Cq (mkf/sm?) AC/Cf
1n HCI -0,31 41,5 -
1,3-propandiolun dipropargil efiri -0,27 16,0 0,61
1,3- propandiolun dipropargiloksimetikefiri -0,29 22,4 0,45
1,3-propandiolun monopropargiloksietil efiri -0,28 20,5 0,48

Todgqiq edilmis biitiin birlosmalorin 20°C-don 80°C- o qodor temperaturda qoruyucu tosiri artir.
Asetilen efirlorinin 80°C temperaturda effektivliyi 98,6 — 99,8 % toskil edir ki, bunlardan 1,3- propandiol

inqgibitor kimi daha effektiv natico gostormisdir.
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Sokil 1. Propandiolun dipropargil efirinin olavalori ilo 1n Hcl-da(1) domir elektrodun tutumunun
C(mkf/sm?) potensialdan ¢ (B) asililig1 (a) va domir sathinin ingibitorlasma daracasinin 4i /i (2) vo drtiilmo
doracasinin 0 (1) diasetilen efirinin qatiliginin logarifmasindan asililigi (b).

Propandiolun diasetilen efirlorinin slavalosi (m): 2 — 10*, 3-5.10% 4-10% 5-5.103 6 — 102

Sokil 1(a) diferensial tutumun on effektiv
ingibitor olan 1,3- propandiolun diasetilen efirinin
miixtalif qatiliqgda olaveleri ilo In HCI da domir
elektrodun potensialindan asililiq oyrilari
gostarilmigdir. Gorlindiiyti kimi 1,3 propandiolun

asetilen efirinin qatiliginin artirilmasi ilo tutum
azalrr, bu da inqgibitorun adsorbsiyasinin
artmasina uygun golir. Efirin adsorbsiyast osason
monfi yliklonmis domir sothinds , potensialin 0,25
— 0,6 V intervalinda tstiinliik toskil edir.

1,3-propandiolun dipropargil efirinin qatiliginin artirilmasi ilo katod ve anod proseslorinin gorginlik

yiiklonmolori do artir(Sok.2).
-y
1.0

b
0

0.5%

\;;9_‘ i
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=
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Sokil 2. Domirin 1n HCl-da (1) propandiolun diasetilen efiri slavesi ilo polyarizasiya ayrilori. ¢ —

potensial (V), i — coroyan sixlig1 (A/sm?).

Propandiolun diasetilen efirlorinin slavalori (m): 2 — 10%, 3 - 103 4 -5.10°, 5 - 102

Stasionar qiymatindon
goriindiiyii kimi, biitlin asetilen efirlorinin istraki
ilo yerdoyismo osason miisbat istiqamoto torof
olur ki, onlar da asason anod prosesini longidir
(cad..2). @ — Iq i- anod oyrilori iigiin avvalca
polyarizasiya oyrilorinin meylinin birdon artmasi
xarakterikdir, miioyyon potensialdan sonra iso

anod reaksiyasinin silirati potensialdan praktiki

potensiallarin

olaraq asil1 olmur.

Anod polyarizasiya oyrisinin bu  ciir
doyismosi adsorbsiya soraitinin doyismosindon
asilidir. Potensialin stasionardan miisbat torafa ¢ox
bdyiik olmayan yerdoyigsmosindo (Aga = 100-120
mv) inqgibitor domir sothinds kifayot dorocoads
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adsorbsiya olunur vo anod reaksiyasi
ohomiyyatli doracods (1,0 — 1,5 ) tormozlayir.
Daha yiiksok miisbot  potensiallarda

inqibitorun dessorbsiyas1t bas verir vo anod
reaksiyasi birdon artir. 1,3- propandiolun hocmi
gatiliginin artmasi ilo desorbsiya miisbato dogru
istigamotdo olan  potensiallarda bas verir. Bu
noticoni Sok. 1l,a da gormok olar. Sokildon
goriindiiyii kimi domir elektrodun diferensial
tutumunun artmasi potensialin - 0,1Vvdan
baglayaraq miisbat istigamoto dogru giymatinds
ani olaraq artmasi bas verir. Cq — ¢ ayrilarinda
tutum potensiallarinin artim1 ¢ —Iq 1 ayrilorindo
inqibitorun desorbsiya potensialina uygun golir. 1
— 3 propandiolun dipropargil efirinin mohluldak:
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miixtolif qatiliglarda katod sahasinin meyl bucagi
bk inqgibitorun gqatiligindan asilidir vo 1 n HCI
mohlulunda ingibitorsuz 120-0 qars1 180-dan
220mv qgadar toskil edir.

Sokil 1, a vo 2 verilonloro gdéro maksimal
adsorbsiya sahosindo molekul sothinin oOrtiilmo
doracasi O vo ¢ =- 0,5 oldugda katod reaksiyasinin
tormozlanma doracasi Ai/is hesablanmisdir (Ai = i
— ling., If V@ ling. 189 uygun olaraq inqibitorsuz vo
ingibitorla  birlikdos  mohluldak:
qiymatloridir).

Sakil 1, b-ds 6 va Ai/is asililiginin ingibitorun
qatiligindan asililig1 gostorilmisdir. Gorlindiiyli
kimi katod reaksiyasiin ingibitorlagsma doracosi
Aifis ,qatiigin 10%- 10°m hiidudunda o6rtiilmo
dorocosini ( 0 )gabaqlaywr, qatihgin >10° m

corayanin

qiymatinds iso vahido yaxin olur. Oyrilarin bu ciir

cokilisi onu gostorir ki, inqgibitorun kigik
qatiliglarmnda  (<10°m.) katod reaksiyasinin
tormozlanmasina vy potensiali bozi tosirini

gostorir, qatiliq >10°m. oldugda ise tormozlanma
sothin blakirovkasi ils bagli olur.

Kigik gatiliq hiidudunda 6 — InC arasinda xotti
asililiq misahido edilir, yoni 1,3- propandiolun
dipropargil  efirinin  domirdo
izoterminin
tonliyins tabe olur: 6 = A + 1/f InC. Bu va elaca

adsorbsiya
miioyyon yaxinlasmast Temkin

do digor faktorlar (temperaturdan asili olaraq
ingibitorun qoruyucu tesirinin artmasi, domirin
monfi yliklonmis sothindo adsorbsiya ) asetilen
efirlorinin  adsorbsiyasinin tabiatli
oldugunu gostorir.

kimyavi

Adsorbsiyanin morkozi tliggat rabitodir
kimyovi rabits iso asetilen efirlorinin & elektronlar
ilo domirin d elektronlar1 hesabina hoyata kegir.
Ingibitorun >10° m. qatihiginda adsorbsiya qat:
tam hala golir. Bu halda mohlulda miixtolif
qatiliglt inqibitorlarin katod sahslorindo (tafel)
meyl bucaqlarinin miixtalifliyinin sothin miixtolif
doracado Ortiilmasi ilo bagli oldugu aydin olur.

Miixtalif temperaturda ¢okilmis polyarizasiya
oyrilorindon belo notico ¢ixarmaq olar ki,
inqibitorun istraki ilo, eloco do inqgibitorsuz 1n HCI
mohlulunda katod reaksiyasinin siirati artir, lakin
bu siirat inqibitorsuz mohlulda daha yiiksak olur.

Cokilmis polyarizasiya Ol¢iilorindon
goriindiiyii kimi coroyan sixliginin logarifmasinin
temperaturun oks giymotindon asililig1 xottidir vo
biitiin todqiq edilmis temperatur intervallarinda 1qi
-1/T xotlori paraleldir (sok.3). Bu verilonlor
hidrogen ayrilarkon katod prosesindo aktivlogma
energisinin  katod polyarizasiyasindan  asili
olmadigini gostarir.

-i{pnl \
h
& 3
o 2
o=k
Ry {
-3 3‘0 31 32 33
i .3
70

Sokil 3. Damir elektrodun carayanin katod sixlig1 logarifmasimin i (A/sm?), 1n HCI-un 2,3 —butandiolun dipropargil efiri ilo
olavasinda (107%) 1/T —don miixtoli polyarizasiyada (Ag) astiligr. A (V) : 1 -50,2 - 70,3 100 .
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Natica

Alman iimumi gostaricilordon belo naticaya galmok olar ki, domir elektrodun sathinds propargil efirlori
mohkom adsorbsiya olunaraq  six adsorbsiya qati yaradir ki, noticodo metalin sothindon , onun
dagilmasina sobob olan ionlarin daxil olmasi ¢otinlosir.

ODOBIYYAT
1. E.C.1Banos, C.A. bane3un, 3amura meramios, 9,335, (1973), - [2].b,b.[lamackun, O.A.Ilyepuii,
2. B.B.barpakoB. AxcopOuus opraHi4ecKux COequHyHU Ha enektponax. M3n. < Hayka >>,M.(1968),- 3.
@.I".Kypb6anos, 2.I'.Hacumos,A.b. Kyukapos, H.M.CanpikoB, 3amura metamios,9, 335 (1973),-
4. C.®.Kapaes, 9.A.Mawmenos,B.B.Eropos, XXypuan npuknannoit xumuu.,1981,ctp.1955-1969,
5. D.A.Mamenos,Miiasir tadiat va igtisad elmlarinin artual problemloari.,| hissa, sah.269,270.

STUDY OF THE MECHANISM OF PROTECTIVE ACTION OF PROPARGHYL ETHERS OF
ALIPHOTIC GLYCOLES Dissolving IRON IN SALT ACID
E.A. Mamedoff

Azerbaijan State Oil and industry University
It is known that heteroatomic acetylenic compounds effectively inhibit corrosion of

metals in an acidic environment. Taking this into account, we synthesized a series of mono- and dipropargyl
ethers of 1,3-propane and 2,3-butanediol, which can be used as an inhibitor of corrosion of metals in an
acidic environment. The study of the effect of these compounds on environmental susceptibility is of great
interest for the synthesis of effective inhibitors.
Keywords: ether, propargyl, corrosion, alcohol
NCCIEJOBAHUE MEXAHU3MA 3AIIIMTHOI'O I[EI71CTBI/I$I IMPOITAPTMJIOBBIX
3®UPOB ATUOPOTUYECKHUX INIMKOJIE ITPU PACTBOPEHUMU KEJE3A B COJISIHOM
KHUCJIOTE
9.A. MamenoB
AzepOaiimkancknii 'ocynapcreennniii Hedrsanoii u IlpoMmeiieHHbIii Y HUBepcHTeT
N3BecTHO, UTO TeTepoaTOMHbBIE AllETUIICHOBBIE COEAUHEHUS d(PPEKTUBHO MHTUOUPYIOT KOPPO3HIO
METaJZIOB B KHCIOU cpeace. HpI/IHI/IMaH 3TO BO BHHMAaHHUC, HaMH ObLI CHUHTC3UPOBAH DPAA MOHO- U
JAUNponapruioBslx 3¢upoB 1,3-mponana u 2,3-0yTaHanoyia, KOTOpble MOTYT OBITh HCIIOJIb30BaHbl B
Ka4ye€CTBEC I/IHFI/I6PITOpa KOppO3uu MCTAJUIOB B KHUCIION cpeae. I/IBYHCHI/IG BIIMSAHHUSA O3TUX COG,[[I/IHGHI/Iﬁ Ha
BOCIIPUUMYHNBOCTL K Oprnca}omeﬁ cpeac npeaACTaBIIsICT OO0JIBIIION HUHTCPEC JIA CUHTE3a B(I)(I)CKTI/IBHBIX
WHTUOUTOPOB.
KuroueBble cj10Ba:3dup,nponaprui, KOppo3us,CIupT
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HCCJEIOBAHUE JMHAMUYECKOM AKTUBHOCTH AJICOPEEHTOB Y UCITIOJIb30BAHUSA
ET'O IIPA YITPABJIEHUHU ITPOHECCOM
I'YJIMEBA C.H.
Azepo6aiimxanckuii 'ocynapcrBennblii YHuBepcuteT Hedtu u IlpombiiiieHHoCTH,
Email: raoztun@mail.ru

Annomayusa Yuumoigas, 4umo OONYCMUMOE KOAUHUECMB0 MANMCENbIX Y2le8000p0008 8 OMX00AueM (OUuujeHHoOM) 2aze
0012CHO 6bImMb npu dasneruu 40 kl/cm? u - 30°C ona Ca-Cs coomeemcemeento ne bonvuie 3,3; 1,1; 0,6; 0,18 u 0% (ob6vem.), mo
npu 0OCMUdICEHUU MaKoz2o evixooa (uepez 60 Mmum. nocre Hauana aocopbyuu) npexkpawaiom npoyecc, bepym u3 6-mu
npoboombopHUK08 adcopbepa npodvl a0COPOEHMOE U ONPEOEISIIOM KOIULECBO NO2TOUWEHHO20 OCH3URA

KiioueBble ¢JI0Ba: MPUPOIHEBIN Ta3, aacopoep, mecopOrs,

BBenenne: B HacTosiiee Bpems B
MPOM3BOJICTBE BHIHYK/IEHO HEHACHIIICHHBIE
COCTOSIHHE aJcOpOEHTa OCTaHABINBATh
aJICOPOITMOHHYIO (pa3y U MEePEeKITIOUNUT
JecopOIMOHHYIO a3y, TaK KaK, €CIIU MPOJTOJDKUT
MPOIIECC, TO YXYAIIAETCS Ka4eCTBa OTXOASIIIN ra3.

Henb padoTsl SBISIETCA TOTHOE UCTIOIH30BAHNE
AKTUBHOCTH a7icOpOeHTA JJIsl TOTO MPEIII0KEHA CXeMa
KOPOTKOIIMKJIOBOH aJcOpOIHU KOTOPBIH MPEeAOkKEHBI
YaCcTHYHBIE W3MEHEHHWS CYIIECTBYIOIIMA  CXEMBI
YCTaHOBKU pHucC 1.

IIpupoaHelii Ta3 NOCTYIA€T HAa YCTAHOBKY U3
MarucTpajibHOro razonposoja I nmon nasnenuem 1o 50
k['/cm?, mpu Temmeparype 25-35°C. CymecTByromas
yCcTaHOBKa paboTaeT ciedyrommuM obpasoM (puc.l
BepXHAd uyacTh). Jlng BeaeHWs Tporecca ras
paszensercs Ha JBa OTAETBHBIX IMMOTOKA (B TIEPBOM
nukne). OgumH w3 Hux, cocrosmuii 70-80% Bcero
KOJIMYeCTBa, HampaBisieTcss B ajcopOep (oauH u3
ajcopOepoB 6), OTKyAa OCYIIEHHBI OT BJaru M
TOKENBIX yTriieBoopoaoB (Cy U BHIMIE) ra3 MOCTYMAeT
B MarucTpajibHbIi rasomnposon ll.

Bropoii moTOK, SIBISIOMIUIACS Ta30M JIeCOpOIIHHY,
MPOXOJUT IeYb &, HarpeBaercs A0 TeMIepaTypbl
necopbouuu (300-350°C) u HampasisieTcs B agcopoep
(mpyroti ajcopbep 6) miisi pereHepamuu ajacopOeHTa.
[locme sToro ra3, HACBHIIIEHHBIH MapamMu BOJABI U
YTIIEBOJIOPO/IOB, M3 jAecopOepa HampaBIsieTCs depes
KOHJICHCATOP-XOJIOAWIBHUK 5 B cemaparop 4, a 3aTtem
B Kommpeccop 3. ['a3 pereHepanuu IUPKYIHUpyeT B
cUCTeMe TMedb JlecopOep- KOHACHCATOp- cernaparop-
Kommpeccop./1/

B cenapaTtope npoucxoauT pasjesieHue ra3zoBoi
u KOHJICHCUpOBaBIeiics kuakoi (a3sl. Bona
cOpaceiBaeTcs B KaHAJIN3aLHIo, KUIKUE
YIJIEBOAOPObI B EMKOCTh ra30Boil mpoaykiuu I11.

Becsk ki nponecca agcopOuuu AenuTcs Ha 1Be
(a3pl, MOCIEIOBATENFHO MPOUCXOSIINE B KaXIOM
ajcopbepe: amcopboumio u  gecopOuuio. [locne
OKOHYaHMsI (a3l  MPOUCXOTUT  TEpPEKITIUCHHE
ancopbepoB M TOTOKOB Traza. Azacopbep HauMHaeT
paborath Kak mecopbep m Haoboport. [locie mepBoro
IUKJIa TOTOK M3 MarucTpaibHOro TrasomnpoBoja [
MOJJaeTCs TOIBKO B TOT afcopoep, rae uaET aacopouusl.

Ha opuc.l (HmxHAS 4YacTte) u300pakeHa
NMpUHOUIIMAJIbHAaA TEXHOJOTHYECKAaA CXEeMa YCTaHOBKHU
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YIJIEBOIOPOIBL.
a7cOpOLMOHHON OUYMCTKHY ra3oB B IPejIaraéMoM BH/E,
KOTOpasi OTJIMYAeTCsI OT CYIIECTBYIOIIEH YCTaHOBKH
TOJIBKO COCMHEHUAMU 9 U 92.

CyILHOCTh JAHHOTO MPENIOKEHUS MOICHUM Ha
npuMepe KOHKpeTHOH ¢asbl agcopbepos. Ilycts 61 B
JaHHBIA TMepuo] padoTaeT Kak aiacopOep, a 6z-Kak
necopbep. [ToTok ceiprs [ momaércs B 61.

[IpennoxxeHne 3aKI04aeTcs B CICIYIOLIEM.

Korma na BbIXOIE 61 MOSBISETCS MPOCKOK
IEJIEBOTO KOMITOHEHTA (amcopbupyromiero
KOMIIOHEHTa), TO He Mpekpamias (azy amcopOomnmu,
MpOJOJKaeM Mojjauy Chlpbs I B 61, HO BBIXOJ] TOTOKA
u3 61 MEpeKoYaeM M3 JMHUM OTXozsmero rasa |l
yepe3 JWMHUM 91 B Havamo (BepX) KOJOHKH 6
OIHOBPEMEHHO BbBIXO/ KOJIOHKH 62 BKJIFOYA€EM B JIMHUIO
orxosiuero rasa 1./2/

B 61-agcopOeHT mpoomKkaeT HachIaThCs, TaK
KaKk TMOTOK | mpomomkaer mpoxomuTh depe3 HEero u
BBIXOJ] U3 61 COTPSIKEHO PELUPKYIHUPYET B KOJIIOHKY 62,
T.e. 00e KOJNOHKH paboTaroT Kak ajcopOephl 10 TexX
1op, TMOKa IOJIHOCThIO He HachIThTcs 61. Kornma Ha
BBIXOJI¢ 61 KOHIIGHTpAIUs IIEJICBOTO KOMIIOHEHTA
OyzmeT paBHa €ro KOHIIGHTpallMd Ha BXoje, TO 61
nepexiroyaercss Ha ¢a3zy agecopbuuu, cwipbe |
MepeKyrouaeTcss Ha BXxoa (Bepx) 62, a BEIXOJI €ro
MMpoAO0JDKACT OCTAaBaTHCA BBIKIIIOYCHHBIM B JIMHUIO
orxozsuero rasza |l. Kononka Haunnaet pabotaTh Kak
necopoep, a 62-Kak agcopoep caMoCTOSATENBHO.

B mMomeHT mosiBiieHHsT Ha BBIXOJE 62 MPOCKOKA
LEJIEBOTO  KOMIIOHEHTa, BBIXOA 62  CONPSIKEHO
PELMPKYJINPYETCS Ha BXOJ YK€ JecOpOMpPOBaHHbIN 61
M OIMMCAHHBIN BBIIIE IUKJI TIOBTOPSACTCA.

CrnenoBatelibHO, paboTa YCTAaHOBKH afcopOIInu
NPEVIOKEHHBIM ~ cloco0OM ~ TaéT  BO3MOKHOCTD
MaKCHUMaJIbHOTO HCTIOJBb30BaHMs AKTUBHOCTH
ancopOeHTa.

[Mpunmun pabotel 3-x U 4-x agcopOepHBIX
YCTaHOBOK, AQHAJOTMYEH NPUHOMIY paboTel 2-X
afcopOepHBIX  YCTaHOBOK. [pennoxenne o
ITOBBINICHUH HHHaMH‘IeCKOfI AKTHBHOCTHU
a7copOeHTOB, MpHUBEAEHHOE B O3TOM maparpade,
IMIPUMCHHUMO KaK JJid YCTaHOBOK B 3aMKHYTOM HHKIJIC
pereucpanum, Tak u 1jid yCTaHOBOK B OTKPBITOM ITUKIIC
pereHepanny, IOCKOJNBKY TO HM3MEHEHHE, KOTOpOe
npeiaraeTcs ceaTh B CYIIECTBYIOMINX YCTaHOBKAX,
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OTHOCUTCS K ajcopOepaMm, a 3Ta 4YacTb y OO0OUX
BapHaHTOB YCTAHOBOK OJJHHAKOBA.

HenmocratkoM BeJeHWs mpolecca Ha ITHX
YCTAHOBKAxX  SBJIAETCS TO, YTO JMHAMHYECKAs

aKTUBHOCTB aJICOPOEHTOB B ajcopbepaxc,u O,

3HAYHTENILHO HIDKE WX CTATUYECKON aKTUBHOCTH, T.€.
HE TIOJIHOCTBIO  HUCHOJB3YeTCS  IMOTJIOTUTEIIbHAS
BO3MOXKHOCTbH a7IcOpOeHTOB./3/

Ha pwuc.l, rme ykazaH xapakTep CTeleHU
WCTIONTE30BaHUS aJICOPOEHTOB. 3/1ECh HILTIOCTPUPYETCS
MOTJIOTUTENbHAA cnocoOHocTh cunukarenss HC-62,
3amoHSOmAsT afacopoep 8-MH METPOBOM BBICOTHI C
npoboorOoOpHUKaMU B 6-TH TodYKaX. PaccrosHue
Mexay Toukamu | M. CBepxy B ajacopOep momaroT
OUMIIAeMbIM MpUpPOIHBIH Ta3 B KonuuyecTBo 3000
m3/gac.

[Mony4yeHHble ~ JNaHHBIE  JAIOT  KPUBYIO
pactpeneneHus ancopOIny mo Beicote. U3 kpuBoit |
BUJIHO, YTO B BEPXHUX (HaYaJbHBIX) cnosx (150 cm)
aKTUBHOCTH aJicopOeHTa gocturaercs a0 28,5 r/100 r,
a B HIDKHUX cJ0sX (OnmKke K BeIxoay) -1o 6 /100 T.

AKTHUBHOCTH ancopOeHTa pe3Ko TamaeT TIo
JUTMHE Cios azacopOeHTa. B HacTtosmiee Bpems B
MIPOM3BO/ICTBE, OTpaHNYHUBASIChH TaKuM
pacrpe/elieHieM aKTUBHOCTH TI0 JUTHHE Pa0OTAIOIIETO
crnost agcopbenta (kpuBas 1), BBIHYKACHBI B TAKOM
HEHACBIIIICHHOM COCTOSIHUN ajcopOeHTa
OCTaHaBIHMBATh aJCOPOLIMOHHYIO a3y U MepeKITI0IaTh
¢dazy nmecopOummm, TaK Kak €CIM  MPOAOIIKATh
a7IcopOIINIO, TO Ha BBIXOJIC KAUECTBO OYHMINAEMOr0 rasa
yxyamaercs (orxomsiiero rasa I1)./4/

i I | )
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Puc.1. Cxema yCcTaHOBKH KOPOTKOIIMKIIOBOW aICOPOIMH: BEPXHSS -CYIIECTBYIOIIAS], HUKHSS -MOUPUITPOBAHHAS
[Ipu MOBBIIICHUH TPOU3BOIUTEIIEHOCTH aJICOPOIIMOHHON YCTAHOBKH YCKOPSIETCS MIPOCKOK YacTH OCH3MHA U
BJIATH 3a CJIOW M emié OoJblas 4yacTh aJcopOeHTa OCcTaéTCsl HEHACHIIEHHOW. M CIo/Ib30BaHHON YaCcTH aKTUBHOCTH
ajcopOeHTa K MaKCHUMaJIbHOH €ro aKTUBHOCTH B IEJIOM COCTaBJIsIeT 0kojo 50%.
BriBOI
YCTaHOBJICHO YTO, aKTUBHOCTH aJCOPOIMU PE3KO MaaaeT IMOJ JIMHE CJIos afcopOeHTa, MPH IMOBBIIICHUE
MIPOU3BOAMTEILHOCTD a/ICOPOLIMOHHON YCTAaHOBKH, YCKOPSIETCS IPOCKOK YacTh OCH3MHA U BJIArH 3a CJIOH 1 OO0JIbIIIast

99



EKOENERGETIKA 3/2019

YacTh aJicopOeHTa OcTaeTCsl HeHAChIEeHHOH. TakuM 00pa3oM HCIOIb30BaHHON YacTH aKTHBHOCTH aJICOPOEHTA K
MaKCHMaJIbHOM ero aKTHBHOCTH aJcOpOeHTa B 1IeJIOM cocTaBisieT 0koiio 50%.
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ADSORBENTLORIN DINAMIK AKTIVLIYININ TODQIQI VO PROSESIN IDARO
EDILMOSINDO ISTIFADO EDILMOSI
S.N.QULIEVA
Azarbaycan Dovlat Neft va Sanaye Universiteti
Qaz sanayesinds tobii gazin qaz boru kamarloari ila naglini tamin etmak Gigiin adsorbsiya qurgularindan istifado
edilir. Onlar asagidaki hissalordoan ibaratdir: adsorberlar G1, G2, maye mohsullarin toplanmasi tigiin konteyner, alici,
kompressor, gaz separator, kondensator-spiral, qaz axini tozyiq tonzimlayicisi, soba, egzoz qazi. adsorbentlorin
ehtimali.
NS-62 silisiumun absorbsiya gabiliyyoti burada gostorilmisdir vo samplers ilo 8 metr hiindiirliiyii olan
adsorberlari 6 balda doldurur.
I m néqtalorinin arasindaki mosafo adsorberds yuxaridan tomizlonmis tobii gaz 3000 m3 / saat toskil edir.
Naticads toklif olunan iisulla adsorbinlorin dinamik foaliyystinin mévcud asagi faizlordon (statik foaliyyatin
toxminan 50% -dan) 80% va daha ¢ox artmasi bu toklifin miisbat tasirini tomin edir.
Acar sozlar: tobii gaz, adsorber, desorbsiya, karbohidrogenlor

THE STUDY OF THE DYNAMIC ACTIVITY OF ADSORBENTS AND ITS USE IN PROCESS
CONTROL
S.N.Gulieva
Azerbaijan State University of Qil and Industry

In the gas industry, adsorption installations for field preparation of natural gas for transportation through gas
pipelines are known, containing: adsorbers G1, G2, container for collecting liquid products, receiver, compressor,
gas separator, condenser —fridge, gas flow pressure regulator, furnace, main gas pipelines of raw materials and
exhaust gas. the possibility of adsorbents.

The absorption capacity of NS-62 silica gel is illustrated here. It fills an adsorber of 8 meters height with
samplers at 6 points.

The distance between the points I m. From the top in the adsorber serves purified natural gas in the amount of
3000 m3/ hour.

Consequently, an increase in the dynamic activity of the adsorbts by the proposed method from the existing
low percentages (about 50% of the static activity) to 80% and more ensures the positive effect of this proposal.

Key words: natural gas, adsorber, desorption, hydrocarbons.
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GONCO-QAZAX DAGOTOYIi DUZONLIiYININ HIDROGEOLOJi SORAITININ MUASIR
VOZIYYOTI
V. M. Karimov,
A. S.Tagiyev,
magistrant R.A. Nuriyev
Azarbaycan Dovlat Neft va Sanaye Universiteti
E-mail: allahverdi.taghiyev@gmail.com

Acar_sozlar: qrunt sulari, minerallasma doracasi,

yeralt1 sularin saviyyasi, hidrogeodinamiki rejim.

Gance-Qazax dagotoyi diizanliyi
Azorbaycan Respublikasinin simal-gorbinds Kigik
Qafqaz daglar ilo Kiir ¢ay1 arasinda eni 5-30 km
olan zolaq formasinda yerlogmisdir. Diizonlik
gorbdon Giirciistan Respublikasi ila, sorqden isa
Qarabag diizonliyi ilo - sorti olaraq Incocay
boyunca hamsarhaddir. Diizonlik 3757 km? orazini
ohats edir [1].

Orografik cohotdon Goanca diizonliyi conub
Vo  conub-gorbdon  simal vo  simal-sorq
istigamatindo maili sokildo yerlosmisdir. Miiasir
relyefin formalagmasi biitiin  diizonlik boyu
orazidon axan dag ¢aylari vo onlarin gidalandirdigi
Kiir ¢ayinin tosiri altinda bas vermisdir.

Diizanliyin conubda — Kig¢ik Qafqaz daglar
ilo kontakt saholorde vo simalda — Kiir gay1
boyunca relyefin miirokkob sokilda, morkoazi
saholords iso nishoton sakit formada olmasi ilo
xarakterizo olunur. Diizenliyin sorginds yerloson
Bozdag, Diizdag, Godokdag kimi Neogen yasl
yliksokliklor do sakit relyef formasina aid edilir.
Diizonlikds miitlaq yiiksoklik dagliq sahalords 600
metrdon Kiir ¢ay1 boyunca 60 metrs godor azalir.

Goanca diizonliyi six hidrografik gobokoya
malikdir.  Burada  Agstafacay, Tovuzgay,
Zoyomgay, Somkircay, Qosqarcay, Goncacay,
Kiirok¢ay, Goran vo Inco caylar Kigik Qafgazin
simal-gorq yamaclarindan axaraq Kiir ¢ayma
tokiiliirlor. Homin caylar diizonlik boyunca bozi
yerlordoa relyefi 30-40 m dorinliya godor kasarok
axir. Bu iso bir ¢ox hallarda qrunt sulari ti¢iin tabii
dren rolunu oynayir (sok. 1).

Diizonliyin  gorb  hissasindo - Goanca
caymdan gorbs dogru gay sobokasinin sixligi sorg
vo morkazi hissalora nishaton 2 dofs ¢coxdur. Bu
sobobdan, eyni zamanda orazinin geomorfoloji
qurulusunun, siixurlarin litoloji tarkibinin, iglimin
va s. tobii amillorin tasirindon diizonlikds yeralti
sularin amalo golmasi vo kifayat godor istismar
chtiyatlarinin formalagmasi {igiin olverigli sorait
yaranir [2].
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Isin mogsadi: Gonce-Qazax  dagotoyi
diizonliyinin  hidrogeoloji  goraitinin ~ miiasir
Vaziyyatinin Oyranilmasi ticiin orazids

hidrogeoloji soraits tasir eds bilocak tabii va suni
amillori nazardon kegirmok lazimdir.
Umumiyyatle, arazinin hidroloji vo eyni zamanda
hidrogeoloji soraitinin formalagmasinda caylar
tizorinds tikilmis su anbarlarinin xiisusi rolunun
olmasini geyq etmok lazimdir. Beloa Ki, an boyiik
Mingagevir su anbari ilo yanasi Agstafa vo Somkir
su anbarlarini xiisusi gqeyd etmok olar. Agstafa vo
Somkir su anbarlar1 6zlorinin cografi moévqeyi,
yerlosdiyi orazi Vo tesir zonalarinin miihandis-
geoloji va hidrogeoloji soraitine gora diizonlikda
grunt sularmin yer sothino tistiino qalxmasi, atraf
miihitdo geoloji tarazligin pozulmasi vo bir ¢oX
hallarda negativ hadisalorin  amoalo golmasina
Sobob olmusdur.

Hidroloji rejimo goro diizonlikdon kegon
caylarin hamisi1 atmosfer ¢okiintiilori vo qarlarin

orimosi  hesabmma  yaz-yay dasqunlart ilo
saciyyalonirlor. Diizonlikdoki ¢aylarin  oksar
hissosinin  tizorindo  su  anbarlar1  insa

edildiyindon,onlarin  hidroloji rejimlori kifayot
godor tonzimlonmisdir. Belo ki, su anbarlarini
gidalandiran ¢aylar 6z sularim yeriistii axinlari
vasitosi ilo ¢ox hallarda Kiir c¢ayma catdira
bilmirlor. Su anbarlarindan kanallar vasitasi ilo
caylarin suyu irriqasiya sobokasino va diizonliyin
suvarma saholarina paylanilir.

Ganca diizonliyi iglima goro gorbds - qist
quru kegon miilayim isti, markozds - qis1 quru
miilayim yarimsshra, sorqds iso quru sohra Kimi
tiplori ilo saciyyalonir son illordo homiso oldugu
kimi diizonliyin sorginds gorba nisbston havanin
orta illik horarati yiiksok olmusdur. Bela Ki,
diizonliyin sorqginds orta illik hararat 13,8-15.3°C,
sorginds iso 13,1-15,2°C olmusdur.

Goriilan islor. Ekologiya vo Tabii Sarvatlor
Nazirliyinin  molumatlarina  asasan  tadgigat
sahasinds son illarinds biitiin srazi boyu havanin
orta ayliq horarsti sifirdan yuxart olmusdur. Belo
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ki, on asagi orta ayliq horarot dekabr-fevral
aylarida (0,4-6,2° C), on yiiksok horarot isa iyul-
avqust aylarinda (24,5-28,3°C) olmusdur.

Sak. 1. Gonca-Qazax diizonliyinin faktiki materiallar xaritosi

Havanin orta illik namliyi 63-72 % toskil
edir. Umumiyyatlo, avvalki illordo oldugu kimi
hesabat illorindo do yay movsiimiinde havanin
nomliyinin 48-61%-o Qodor azlmasi, payiz-gos
aylarinda isa 73-92%-o godor ¢oxalmasi miisahido
olunur.

Goanca diizanliyinds tadqiq edilmis sirin vo
az minerallasmaya malik olan yeralti sularin
istismar ehtiyatlar1 4218,5 min m%/giin hacmindo
hesablanmis vo tosdiq edilmisdir. Bu sularin hal-
hazirda yalmiz 13-15%-i istifado edilir. Hasil
edilmis yeraltt sularmn 17-19%-i moigotdo Vo
istehsalatda, 82-84%-i iso kond tosarrufatinda va
suvarmada istifads olunur [3].

Qrunt sulart Gonco dagotoyi diizonliyinda
biitiin saho boyunca yayilmigdir. Diizonliyin
dagotoyi hissalorinds qrunt sulari horizontunun
yatma dorinliyi 54-56 m (quyu 586) toskil edir.
Kiir ¢ay1 istigamatindo yatma dorinliyi azalaraq
0,5-1,2 m-a (quyu 621/2) gatir. Diizenliyin Kiir
cayina yaxin olan bozi saholorinds qrunt sular
bulaglar soklinds yer sathins gixirlar (sak. 2).

Eksperimental islor. Gonco diizonliyinds
grunt sularmin  movsiimi, 1illik vo coxillik
rejimlorinin ~ formalagsmasinda tobii  amillarlo
yanagt siini amillorin do tosiri ¢ox olmusdur.
Respublikanin bagqa dagatayi bolgalorinds oldugu
kimi, Gonco dagotoyi diizonliyindo do kond
tosarriifati vo Sonayenin inkisafi ilo olagodar olaraq
icmoali, tosarriifat vo texniki magsadlor {igiin suya
olan tolobat xeyli artmigdir. Belo ki, suvarma
sistemlori genislonmasi, su doryacalarinin say1
artmisg, yeralt1 sularin istismar edon ¢oxlu sayda
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artezian quyular1 qazilmigdir. Homin stini amillor
grunt sularmin hidrodinamiki vo hidrokimyavi
rejimlorinin ~ formalagmasinda tobii  amillarin
rolunu xeyli zaiflotmisdir.

Son illorinds diizonliyin yalniz dagotoyi
sahalarinda tobii amillorin qrunt sularinin rejimina
tosiri daha agiq sokildo Oziinii gostorir. Tobii
rejimin formalagmasinda atmosfer ¢okiintiilarinin
tosirt daha miihiim rol oynayir. Eyni zamanda
yeraltt sularin qidalanmasi vo bosalmasi arasinda
yaranan ganunauygunlugqlar da tobii rejimo tosir
edir. Diizonliyindo yeraltt sularin qidalanmasi
ticlin on olverigli sorait buxarlanmanin az oldugu
Vo atmosfer ¢okiintiilorinin ¢ox diigdiiyli yaz vo
payiz fasillorinds yaranir.

Qrunt  sularinin  siiziilmo  hesabina
gidalanmas1 onlarin yer sothina nisbaton yaxin
yatma dorinliyindon vo eloco do aerasiya zonasi
stixurlarmin  su  kegiricilik ~ xiisusiyyatlorindan
asilidir. Diizonlikdo qazilmis  kosfiyyat vo
miisahido  quyularimin  materiallarina  asason
aerasiya zonasimin siixurlar1 6z mixtalifliklori ilo
saciyyalonirlor. Diizonliyin gorb vo morkoazi
hissalorinda, quyularin geoloji-litoloji
kasilislorindo nisboton iri fraksiyalar stiinliik
toskil etdiyi halda, sorq hissasinds xirda va inca
fraksiyalarin coxlugu qeydo alinmisdir.

Qeyd olundugu kimi, dagotoyi sahslords
grunt sularinin tobii rejimlori formalasir. Bu
saholordo qrunt sularinin yer sothino minimal
yatma dorinliklori bir gayda olaraq aprel-may vo
iyun ayinin oavvallorinds bas verir.



EKOENERGETIKA 3/2019

[\l

Sok 2. Gance-Qazax diizonliyinds qrunt sularinin yatma dorinlik xaritosi

Sonraki miiddatdo atmosfer ¢okiintiilarinin
azalmas1 vo buxarlanmanin ¢oxalmasi ila alagodar
grunt sular1 saviyyasinin enmasi prosesi bas verir
Vo bu proses oktyabr-noyabr aylarinda yagintilarin
baglandigi miiddoto godor davam edir. Payizda
havanin vo aerasiya zonast siixurlarinin
nomliklorinin ~ artmasi ilo qrunt sularinin
qidalanmasi yenidon intensivlosir vo onlarin
Saviyyasinin yenidon yiiksalmasi dovrii baslanir.
Bu proses yenidon aprel-may aylarina qgodor
davam edir. Dagotoyi bolgolords qis aylarinda
havalarin ~ saxtali  kegdiyi  vo  atmosfer
¢okiintiilorinin yer sothino qar halinda diisdiiyi
miiddotds qrunt sular1 saviyyasinin qalxma siirati
zoifloyir va ya miisahido olunmur.

Diizonliyin gorbinds Hasonsu vo Tovuz
caylarmin  konuslararas1  depressiyasinda —
dagotoyi bolgada yerloson 601 sayli miisahido
montogasinds, bu orazido yerlogson oksariyyot
montagalor kimi, stasionar rejim miisahidalori
1980-ci illorin axirlarindan etibaran aparilir. 2000-
2004 illarinds bu quyuda qrunt sularinin saviyyasi
ildon-ilo miitamadi olaraq yer sothinoa dogru
galxmas1 miigsahido olunur vo orta illik saviyyani
1999-cu illo miiqayisado 2004-cu ildo 2,80 m
yuxari qalxmigdir. Sonraki illordo  Soviyys
Qorarlasaraq  boylk  deyisikliklora  moruz
qalmamisdir vo 35.0m togkil etmisdir. Saviyyanin
illik amplitudu hesabat ilindon asili olaraq 0,27-
0,35 m toskil edir. Qrunt sularinin yer sothino
nisboton minimal yatma dorinliyi Ssaviyyanin
miitamadi olaraq qalxmasi ildan-ilo forglonir va
osason ilin axirma — dekabr ayma tesadif edir,
maksimal isa mart vo avqust aylarinda miisahido
olunur.
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Diizanliyin sorg hissasindo rejim miisahido
islorino 1952-ci ildo baslanilmigdir. Burada olan
57/4 sayl miisahido montogasi Ganca va Somkir
caylarmin arasinda Kiir ¢ayindan 4-5 km arali
mosafoda yerlosir. Bu quyuda qrunt sularinin orta
illik yatma dorinliklori misahidalor baslandigi
zaman 5,63 m olmusdur. 2000-ci ilds bu quyularda
grunt sulari orta illik soviyyasi 2,28 m togkil
etmisdir. Hesabat illorinadok bu quyuda qrunt
sular1 saviyyasinin ildon-ilo miitamadi olaraq yer
sothina dogru qalxmasi miisahide olunur. Bu
doévrda quyuda suyun saviyyasi 2,28 m-dan 0,95
m-dok doyismisdir. Bu da miisahidalora baglandigi
illo miiqayisodo 4,68 m soviyysnin qalxmasi
demokdir. Saviyyanin illik amplitudu hesabat
illarinds 0,32 m togkil edib.

Coxilliklar boyu qrunt sularinin saviyyasinin
yer sathina yaxinlagsmasinin asas sobabi orazids
suvarma okingiliyinin inkisafi ilo baglidir. Géran
¢ayinin asag1 axininin sag sahilinds yerlogon 83/32
sayli quyuda miisahidalors baglandigi 1955-ci illo
grunt sularmin soviyyasi 7,79 m olmusdur[4].
1987-ci ilds isa grunt sulariin saviyyasi quyuda
7,19 m toskil etmisdir. 2000-ci il {igiin bu quyuda
saviyys 5,20 m olmusdur. Ildon-ilo qrunt sularmnin
saviyyasi yer sathino dogru qalxaraq 2005-ci illin
axirinda 3,37 m-da gorarlagsmisdir. Sonraki illorda
Soviyya todricon asagi diismoys baslayib vo
hesabat illorindo yenods 7.0-7.3m civarinda
Qorarlasib. Illik amplitud doyismasi 0,19-0,26 m
civarinda olmusdur. ©On yuxari soviyyo, asasan,
may-iyun aylarinda miisahido edilmisdir. On asagi
Soviyya iso ildon asili olaraq mart-aprel vo ya da
sentyabr-oktyabr aylarina tosadiif edir. Onu da
geyd edok ki, diizonliyin bu hissasinds qrunt
sulariin saviyyasinin yiiksalmasi digar quyularda
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da azdan-¢oxdan miisahido olunur. Belo ki, bu
bolgalorda yerloson 78/11, 81/3 va 60/1 sayli
misahido  moantagolorinde qrunt  sularmin
saviyyasindas analoji voziyyat miisahids olunur.

Diizonliyin moarkazi vo gorb bélgslorinds
qrunt  sularinin  hidrodinamiki  rejimlarinin
formalasmasinda siini amillorin rolu Tstiinliik
toskil edir. Orazido intisar tapmis yeralti sular
yiikksok keyfiyyato malik oldugundan onlarin
istismar1 ¢oxsayli subartezian quyulari vasitasi ilo
aparilir. Homginin bu orazilordo suvarma
okingiliyi inkisaf etmigdir vo hasil olunmus yeralti
sularin 80%-0 Qodori suvarmaya islodilmisdir.
Bunlar iss qrunt sulari rejiminin formalagsmasinda
asas amillordan biridir. 576, 581, 583/3, 589, va
586 sayli miisahido montagalori Ganca diizonliyin
gorbinda, Agstafa c¢ayindan qorbo torof orazids
yerlogirlor. Bu orazido qrunt sularmin yatma
darinliyi guyunun yerlogsmasindan asili olaraq 3,40
m-don 62,25 m-dok intervalda gorarlasmisdir.
Owvalki illords bu orazide qrunt sularinin
Soviyyesinin artmasi miisahido olunurdu. Bu artim
4-5 ilds 1.28-2.49 m va saviyyanin illik amplitud
doyismasi 0,35-1,75 m-don togkil edirdi. Hesabat
illori boyu bu quyularda qrunt sularinin saviyyasi
demok olar ki stabil galib vo Illik amplitud
doyismasi bu quyularda 0,20-0,55 m-don artiq
olmur.  Umumiyyotlo,  rejim  miisahido
montagolarinds qrunt sular1 saviyyasinin minimal
yatma darinliklori asason yaz aylarinda, maksimal
iSo yay aylarmin axirinda, payiz aylarinin
avvallarinds miisahidos edilir.

Goanca diizenliyinin - morkozi hissasinda
qrunt sularinin rejimi digor amillorlo yanasi, son
illor Somkir su anbarmin tosiri altinda da
formalasir. Bu orazido son illordo miisahido
montagalorinin - olmamasi  buranin  hidroloji
soraitini doqiq sorh etmok imkani vermir. Su
anbar1 inga olunandan vo anbara suyun toplanmasi
prosesi baglanan zamandan otraf saholordo qrunt
sularinin saviyyasinin qalxmasi va bunun naticasi
Kimi orazilori subasmasi miisahido olunmusdur.
Baglangicim1  Somkir su anbarindan  gotiiron
magistral kanallarin kegdiyi sahalordo do grunt
sularinin saviyyasinin kaskin qalxmasi naticasinds
kanallar boyu saholordo subasma hallar1 geyda
alinir.

Goanca dagatayi diizonliyinds intisar tapmis
qrunt sulart 6zlorinin miixtalif vo  rongarang
hidrokimyoavi  rejimlori  ilo  sociyyolanirlor.
Diizonliyin morkazi vo gorb hissalorinds grunt
sularmin imumi minerallagsma daracasi 1,0 g/I-dan
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azdir. Coxilliklor boyu onlarin keyfiyyatindo
nozara ¢arpacaq doyisikliklor gqeyds alinmamigdir.
Kimyoavi torkiblorinds kalsium, magnezium,
hidrokarbonat va sulfat kimi kation vo anionlar
homiso tistiinliik togkil etmisdir.

Diizonliyin sorg hissasinds qrunt sularinin
timumi minerallagsma daracasi 0,5qg/1-dan 48,2 g/l-
o (odor doyisir. Daha yiiksok minerallasma
daracasine malik qrunt sularina aerasiya zonasinda
vo susaxlayan horizontlarda gillorin vo gilli
stixurlarin yayildig1 Bozdagin stayinds rast golinir.
Diizanliyin bu arazilarinda kimyavi torkibina gora
grunt sulart xlorlu natriumlu tips aid edilir.
Diizonliyin sorq hissasinda, ¢aylarin gotirmo
konuslarinda il arzinds va ¢oxilliklor boyu grunt
sularmin  keyfiyyati  doyismir vo  {imumi
minerallagsma doracasi 0,5 ¢/l-don ¢ox olmur.

Goanca diizoanliyinda yerlogon iri  sanaye
sohari Ganca va ona bitisik olan orazilords yeralti
sularin texnogen amillorin tosirindan ¢irklonmasi
Vo onlarin hidrokimyavi torkiblorinin neqativ
doyisiklikloro moruz qalmasi hallart  togzib
olunmazdir.  Gonco  gil-torpaq  kombinati
Respublikanin iri sonaye miiasisalorindon biri
olmaqla goharin vo ona yaxin otraf orazilorin
atmosferi ilo yanasi, yeralti sularin keyfiyyatina do
mioyyan godor 6z tosirini gostorir. Kombinatin
tullantilart toplanan gslam anbarlar1 otrafinda
yerlogon miisahido mantagolarinds qrunt sularinin
yatma dorinliyi son illordo 7,10-9,47-don 13,78-
17,13 arasinda doyismisdir. Illik amplitud
doyismosi ilindon asili olaraq 0,21-1,37 m
civarinda olmusdur [5].

Ganca diizonliyinds qrunt sulart ilo yanasi
Dordiincii dovr ¢okiintiilorinds inkisaf tapmis 4
tozyiqli sulu horizontu da yayilmigsdir. Bu
horizontlar eyni gidalanma monbayino malik
olduglarindan bir-biri ilo hidravlik olagodadirlor.
Tozyiqli sular 6z yiiksok keyfiyyatlorino gors
qrunt sularindan dala qalmirlar. Bu keyfiyyatino
gora do diizonlikds hal-hazirda xalq tosorriifatinin
mixtalif sahslorindo vo i¢moli su tominatinda
intensiv sokilds istifado olunurlar. Diizonlik boyu
ufliqi vo saquli istigamotlords tozyigli sulu
horizontlarin  hidrodinamiki  gostaricilori  ¢ox
boylik intervalda doyisir. Tozyiqli sularin
pyezometrik  saviyyalori  rejim  sobokasinin
miisahido mantagalorinds yer sathindon 45,0-46,0
m-don baslayaraq, fovvarali quyularda miixtalif
sarflorla yer sathindan yuxari ¢ixirlar.

Somkir  rayonunun  Qapanl
mantogasinin - yaxmhiginda  yerlagon

yasayis
621/1
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miisahido montagoasinds tozyigli sular fovvars
soklinda yer sothina ¢ixirlar. Darinliyi 72 m olan
bu quyuda siizgoc 61,1-66,4 m  arasi
qurasdirilmisdir. Son illards bu quyuda suyun orta
illik sorfi 1,53 1/san olmusdur vo il arzindo
amplitud dayisikliyi 0.3 I/san qeyd edilmisdir.
Qazax rayonunun Salahli vo Agstafa
rayonunun Poylu yasayis mantagolorinds yerloson
583/1 vo 592/1 sayli miisahido quyularinda son
illordo tozyigli sular fovvaro ilo yer sathino
¢ixmislar. Bu quyularin darinliklori uygun olaraq
100,0 va 108,0 m toskil edir. Quyularda siizgaclor
miiviifiq olaraq 87,1-92,6 vo 95,2-103,1 m-do

yerlosdirilmisdir. Quyularda suyun sarfi do ¢ox
forglonmir 0,27 1/san 583/1 sayli quyuda va 0,30
I/san-o 592/1 sayli quyuda. Burada onu da qeyd
etmok lazimdir ki, qrunt sularindan forgli olaraq
tozyiqli sularin il orzinds istor sorf, istorso do
Saviyya doyisikliyi ¢ox zaif hiss olunur. Son illards
bu quyularda sarfin il arzindo amplitud doyismasi
uygun olaraq 0,00-dan 0,04 I/san godar olmusdur.
Burada yerloson va digar tozyigli sulu horizonta
qazilmig 592/2 sayli quyuda (darinliyi 58m) son
dovrlords tozyiqli sularinin  saviyyasi 7.82m
miisahidos olunur va illik amplitudu 0,45 m toskil
edir (sok. 3).
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Sak. 3. Ganco-Qazax dagatayi diizonliyinin quyularda tozyiqli sularinin orta illik sorflorin
dinamikas1 (l/san)

Gonco diizonliyinds yayilmis tozyiqli sularin il arzinds va ¢oxilliklorlo miiqayisasinds 6zlorinin nisbi
sabit hidrokimyavi rejimlori ilo saciyyslonirlor. Son illords tozyigli sularin UMD 1,0 g/l-o gador, ¢ox vaxt
159 0,6 g/l olmusdur. Kimyovi torkiblori xlorlu-sulfatli natriumludur.

Tozyiqli sularin temperatur rejimlori il boyu, demok olar ki, az doyisikliyo moruz qalir. Tozyigli
sularin orta illik horarati 17,0° C olmusdur, illik amplitud doyismasi iso 1,0-1,5° C toskil etmisdir.

NOTICO

Notico olaraq geyd eds bilorik ki, Goance-Qazax diizenliyinin miiasir hidrogeoloji soraiti ham tabii,
hom da sunii amillarin hesabina formalasmisdir. Belo Ki, tobii amillordan {istiinliik togkil edonlori atmosfer
yagintilar1 vo diizonliyin orazisindon kegon g¢aylarin gotirmo konuslaridir. Umumiyyatlo, Ganco
diizonliyinda Neogen-Dérdiincii dovr yash ¢okiintiilords inkisaf etmis qrunt vo dord tazyiqli sulu horizont
todqiq olunmusdur. Homin sulu horizontlar bir-birindon sorti olaraq ayrilir vo onlarin arasinda hidravliki
olagonin olmas1t movcuddur. Siini amillar iso Ganca-Qazax diizonliyinin markazi vo garb bolgolorinds grunt
sularinin hidrodinamiki rejimlorinin formalagmasinda ttiinliik togkil edir. Homg¢inin, bazi tozyigli su
quyularinda (621/1) orta illik sorfin azalmasi1 miisahido edilmisdir.

Tadgigat sahasindaki bazi ¢aylar {izorinds su anbarlarinin yaradilmasi naticasinds su ehtiyatlarinin
tobii paylanma soraiti, yeriistii vo yeralt1 sularin qarsiliql alags soraiti doyismisdir. Su anbarlarinin tasiri
altinda olan orazilords hidrodinamik va hidrokimyavi sorait, ilk ndvbados, Kiir ¢ayi tizarinds 110-120 km
mosafodo yaradilmis ii¢ iri su anbarmin Gonce-Qazax mosamo-lay yeraltt su hovzasinin hidrogeoloji
soraiting tosiri kompleks dyranilmalidir.
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THE CURRENT STATE OF THE HYDROGEOLOGICAL CONDITION iN GANJA-
GAZAKH LOWLANDS
K.V. Mirzamehdi, A.Sh. Taghiyev,
R. A. Nuriyev
Azerbaijan State Oil and Industry University

As in all the foothills of the Republic, at the Ganja plains, the sediments of the atmosphere fall into
the ground surface, mainly in the form of rain. However, during the winter months (December-February),
there is snowfall. It should be noted that the snow can stay on the ground for a few days, and then melts
away from heat. According to the stations at the Ganja plain of the hydrometeorological service, the amount
of atmospheric precipitations in recent years varies from 168 to 451 mm.

The role of artificial factors in the formation of hydrodynamic regime of ground water in the central
and western regions of the Ganja-Gazakh plain dominates. Also, in some pressure water wells (621/1) there
was a decrease in average annual consumption.

COBPEMEHHOE COCTOAHHUE I'MIPOI'EOJIOI'NYECKOI'O COCTOsIHUA B
I'AHAKA-T'A3AX
B. M. Kapumos, A.Ill. Tarues
P. A.Hypues
AzepOaiixancknii I'ocynapcrsennslii YauBepceuter Hedpru u IlpombiniennocTn
Kak u Bo Bcex mpenropbsix pecnyOnuku, Ha ['SSHIKUHCKMX paBHUHAX aTMOC(hEpHBIE OTIOKEHUS
BBHITNIA/Ial0T HA MOBEPXHOCTh 3€MJIM, B OCHOBHOM B BUJE NOXIsA. OMHAKO B 3MMHHE MECSIbI (IeKaOphb-
(deBpans) uaet caeromnas. CienyeT OTMETHTh, YTO CHET MOXKET OCTaBaThCS Ha 3€MJIE B TEUCHHE HECKOIBKHIX
JTHEW, a 3aTeM TaeT OT aphl. [1o naHHbIM cTaHuMN ['THI)KMHCKOW paBHUHBI THIPOMETEOPOIOTUYECKON
CITYOBbI, KOJTUYECTBO aTMOC(EPHBIX 0CATKOB B MOCIEAHUE TOAbI Konebnercs oT 168 no 451 mwm.
Ponb uckyccrBeHHbIX (PaKTOPOB B (POPMUPOBAHUH THIPOJUHAMHUECKOTO PeXKUMa MOA3EMHBIX BOJ B
LIEHTPAJIbHBIX M 3aI1aJIHBIX paiioHax [ sHpKa-1"a3axckoil paBHUHBI JoMuHUpPYeT. KpoMe TOro, B HEKOTOPBIX
BOJIOHAMIOPHBIX CKBaXKMHaX (621/1) HaOII0AAIOCH CHUYKEHUE CPETHETOI0OBOTO MOTPEOICHHUS.
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UOT678.4
XLORTUTUMLU BiRLOSMOLORLO MODIFIKASiYA OLUNMUS UCLU ETILEN-
PROPILEN SOPOLIMERI 9SASINDA KOMPOZISIYALAR
magistrant S.M.Mammadov
I.H.Mévlayev
) salehmemmedov30@gmail.com
Uglii etilen-propilen sopolimerinin ¢catismayan xassalorini yaxsilasdirmaq maqsadila xlorparafinli birlogma ilo miixtalif
nisbatlordo modifikasiya olunmusdur.Modifikasiya naticasinda alda olunan vulkanizatin fiziki-mexaniki vo fiziki-kimyavi
xassalorinin yaxsilagdriimast tadqiqatlar naticasinda siibut olunmusdur
Acar sozlar: ucli etilen-propilen
sopolimeri,xlorparafin,modifikasiya,qirilmada mohkamlik
hoddi,yanma,cirilmaya miigqavimat,nisbi uzanma,sismo

doracasi

Uclii etilen-propilen sopolimeri doymus rezin texniki momulatlarinin alinmasi sahasinda
polimerlor sinifino vo alinma moanbayi ucuz genis totbig edilmasini mohdudlasdirir. Uglii
xammallardan ibaretdir. Onun osasinda alinan etilen-propilen  sopolimerinin  geyd edilon
lompozisiyalardan yiiksok temperatur vo 0zon xassalorini,yaxsilasdirmaq moqgsadi ilo  onu
soraitindo  istismar  olunan rezin  texniki xlortutumlu xlorparafinlo (XP-470) modifikasiya
momulatlarin ~ alinmasinda,formlasmis  rezin edirik.Mexaniki modifikasiya laboratoriya
momulatlarinin alinmasinda, kabellarin vardonasinds 40-50°C temperaturda miixtalif
izolyasiyasinda genis istifade olunur.Uglii etilen- nisbotlords  xlorparafin  ii¢lii  etilen-propilen
propilen sopolimerinin asagi stiratlo sopolimeri  ilo  2-3 dogige  middatinds
vulkanizasiyasi,doymamis kauguklarla pis birgo qarigdirilmaqla aparilir.Daha sonra codval 1-do
yerlogsmosi,asagi koqeziya yapisqanligi,metalla gostorilon  komponentlor  SKEPT-60/XP-470
olago mohkomliyinin asagi olmast va s. Sin vo qarigigina verilorak qarigdirtlir.

Cadvall
XP-470-ls modiikasiya olunmus ii¢lii etilen-propilen asasinda kompozisiyalarin torkibi
Ne Qargg;, s 1 2 3 4 5 6
Komponentlar omra/eri I

1 SKEPT-60 100 100 100 100 100 100

2 XP-470 - - - - - -

3 Stearin tursusu 1 1 1 1 1 1

4 Tiuram 1.5 1.5 1.5 1.5 1.5 1.5

5 Kaptaks 0.5 0.5 0.5 0.5 0.5 0.5

6 ZnO 5 5 5 5 5 5

7 Texniki karbon, 50 50 50 50 50 50

P-234

Umumi qarisma miiddoti 20-25 doqigo catdigdan sonra alinan vulkanizat standarta uygun
davam edir.Qarigdirilma basa catdigdan sonra olaraq 4-6 saat miiddstindo otaq temperaturunda
qarisiq vardononin vallari arasinda 2.5-3 mm saxlanilir vo daha sonra vulkanizatin fiziki-
qalimliginda varaq soklinds buraxilir.Hazirlanmig mexaniki vo fiziki-kimyavi xassolori  todqiq
kompozisiya hidravlik vulkanizasiya presindo edilir.Vulkanizatin todqigati naticesinds alinan
15342 °C temperaturda 25 doqige miiddstindo gostaricilari cadval 2-ds verilmisdir.
vulkanizasiya edilir.Vulkanizasiya prosesi basa

Coadval2

Xlorparafinlo modifikasiya olunmus tiglii etilen-propilen sopolimeri asasinda kompozisiyalarin fiziki-
mexanii xassalori
1 2 3 4 5 6

Ne

Qnisigin NSmrajay
]

Komponentlar
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Qirilma aninda mohkomlik hoddi,MPa

20.1 | 208 | 216 | 21.2 | 20.0 | 18.6

100% uzanmada moéhkomlik haddi, Mpa

3.2 3.5 3.7 3.2 2.7 2.0

300% uzanmada mohkomlik hoddi, Mpa

129 | 133 | 139 | 128 | 116 | 11.0

Nishi uzanma,%

370 | 380 | 385 | 390 | 392 | 400

Qaliq deformasiya ,%

141 | 148 | 152 | 143 | 134 | 12.8

Cirillmaya miigavimat, kN/m

326 | 341 | 36.0 | 33.7 | 321 | 31.2

TM-2 cihazi iizro barklik s.v

69.8 | 69.5 | 69.0 | 67.9 | 66.0 | 59.9

Arxaya sigrama iizrs elastiklik,%

386 | 39.0 | 39.3 | 381 | 38 | 370

OO |NO|OTRAWIN|F-

100°C temperaturda 36 saat miiddotindo
saxladiqdan sonra istilikden qocalma omsallari
fnohizo | 0.86 | 0.89 [0.92 |0.88 |0.85 |0.84
€nisbi uzanmaiizro | 0.59 | 0.61 | 0.62 | 0.63 | 0.63 | 0.64

10 | 100°C temperaturda istilikdon qocalma omsallar1

fmoh.izo | 0.26 [ 0.98 |0.99 [0.97 | 091 | 0.90
€nisbi uzanma uzro 086 087 086 086 085 083

11 | Pol.3 alago mohkomliyi(qopartma {izro), MPa

140 |1.75 |21 2.3 20 | 1.99

12 | Holledicilords sisma daracasi, %
Benzin “qalos”
Benzin-benzol 3:1

112.1 | 108.4 | 101.599.1 | 94.0 | 91.8

143.2 | 139.8 | 132.7 | 129.9 | 125.7 | 123.9

13 | Yanma miiddati

290 | 310 395 |420 473 | 495

Modifikasiya olumus t¢li etilen-propilen
sopolimeri osasinda alman kompozisiya nin
gostaricilori,modifikasiya olunmamus iiclii etilen-
propilen sopolimeri osasinda alian
kompozisiyaya  nishoton  yiiksokdir.Masalon
qirtlmada méhkomlik haddi 20.1 Mpa-a qarsi 21.6
Mpa, 100% vas 300% uzanmada moéhkomlik haddi
uygun olaraq 3.2 Mpa-a qars1 3.7 Mpa, 12.9 Mpa-
a qarst 13.9 Mpa-la yiiksolmigdir. Cirilmaya
miiqavimat 32.6 kN/m-o qarst 33.7 kN/m
olmusdur. Istilikdon gocalma omsallar1 (qirilma
izra Vo nisbi uzanma {izra) uygun olaraq 0.86-dan
0.92-yo, 0.59-dan 0.62-ys qalxmigdir. Metalla (st-
3) olago mohkamliui 1.4 Mpa-a qars1 2.3 Mpa-ya
godor yiiksolmisdir. Benzino davamliliq 12.4%,
benzin-benzol 3:1 garisigina davamliliq iso 9.6%
artmigdir.Xlorparafinlo (XP-470) modifikasiya
olunmus tg¢lii etilen-propilen sopolimeri osasinda

Natica

kompozisiyalarin xassalorinin yaxsilasmasi onu
gostarir ki, xlorparafin SKEPT-60-1n
vulkanizasiya torunun amoalo
golmosinda,vulkanizasiya torunun sixlagmasinda
istirak etdiyini demoyo osas verir. Vulkanizasiya
torunun sixlagsmasi bas verdiyindon modifikasiya
olunmus ¢l etilen-propilen sopolimeri asasinda
kompzozisiya vulkanizatinin benzindo sismosi
12%,benzin-benzol 3:1 qarisiginda iso 10% asagi
diismiisdiir. Yanma middati iso modifikasiya
olunmamiga nisbaton 130 saniys artmisdir(290
san-ya qars1 420 san).Bu isa xlorun vulkanizasiya
torunda yerlosdiyini demayas asas Verir.

Uclii etilen-propilen sopolimerinin 4-6 k.h
xlorparafinlo  modifikasiyasi osasinda alinan
kompozisiyanin fiziki-mexaniki vo fiziki kimyavi
xassalori optimal gostariciya malik olur.

1. Uglii etilen-propilen sopolimeri miixtolif nishatlords xlorparafinlo vardenads 40-50°C temperaturda
2-3 dagigo miiddatinds mexaniki modifikasiya edilmisdir.

2. Modifikasiya edilmis Uglii etilen-propilen sopolimeri osasinda almmis kompozisiyanin fiziki-
mexaniki xassalori modifikasiya olunnmamisa nisbaton yaxsilasdirilmisdir.

3. Golocokda xlorparafinla modifikasiya olunmus Uglii etilen-propilen sopolimerinin digoer doymus vo
doymamis timumi tayinath kauguklarla qarisi1g1 asasinda yeni toyinath kompozisiya materiallarinin

alinmasinda istifado etmokdir.
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KOMHOSI/II_[I/II/I HA OCHOBE MOJIN®UIIUPOBAHHBIMHU C XJIOPITAPO®UHAMU
TPOHHOI' O 3THJIEH-ITPOITHJIEHOBOT O COITOJTUMEPA CKJII-60
Mosaaes U.I'. , Mamenos C. M

MoaupuuupoBaHHBINA B Pa3IMYHBIX MPOMOPLHUAX XJIOpHapaUHOBEIM COSAMHEHUEM IJISl YITyqIICHUS
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COMPOSITIONS BASED ON ETHYLENE-PROPYLENE TERPOLYMER COPOLYMER
EPDM-60 MODIFIED WITH CHLOROPAROFINS
I.G.Mévlayev., S.M.Mammadov

EPDM rubber was modified with chloroparaffin in different proportion to improve physical
properties of rubber. According to the test results, physical-mechanical and physical-chemical properties
of obtained vulcanizate after modification was improved.

Keywords: EPDM rubber,chloroparaffin,modification,tensile strength ,resistance to fire,resistance
to wear,relative elongation, swelling degree
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YERALTI QAZ ANBARINDA TOBii QAZIN QUYUYA YARIM
SFERIK-RADIAL AXINLA STASIONAR REJIMDO SUZULMOSI
0.9.9liyeva
Azorbaycan Dovlat Neft vo Sonaye Universiteti
afeliyaalieva@ gmail.com
Acar sozlor: yeraltt gaz anbari, tobii qaz, yarim sferik-
radial axin, stasionar rejim, bircins lay, debit, siiziilmo
stirati, cari tozyiqin paylanmasi, cari tozyiq (radiyenti,

yerdayisma

Mogalads, yeraltt gaz anbarinda qazin quyuya
yarim-sferik radial axinla stasionar siiziilmasine
dair gazodinamik masalonin halli naticalari sorh
edilmisdir. Burada kasilmazlik tanliyindan, Darsi
ganunundan vo gqazin sixhg ilo cari tozyiq
arasindaki olagadon istifado edilib, asagidakilar
ticlin dusturlar ¢ixarilmisdir: cari siiziilmo siirati,
quyunun debiti, cari anbar tozyiqinin paylanmasi
ganunu, cari tozyiq gradiyenti, digar torafdon, qaz
anbar1 siixurlarinin mosams kanallarinda qazin
hogigi orta horokot siiratilo siiziilmo  siirati
arasindaki moalum slagoadon istifads edorok, qazin
gidalanma konturundan quyuyadok iraliloma
miiddoti iiglin do diistur ¢ixarilmisdir. Biitlin
bunlardan basqa qaz anbarinin cari orta tozyiginin
toyini tigiin tisul toklif edilmisdir.

Bu mogalods quyunun yerali qaz
anbarinin yerlosdiyi laymn tavanimi yarimsferik
¢okok dibilo agmigdirsa, yoni quyunun dibi yasti-
dairavi deyildirso, onda laydan bu quyuya yarim

rpv, = conct
|

miiddati , orta lay tozyiqi

sferik-radial siiziilmo axini bas verir, 6zii do hom
quyu lillasinin vo ham da quyu dibinin radiusu,
quyu liilesini qaziyan baltanin radiusuna barabar
olur.

Ogor bu quyudan gaz anbarmna tobii gaz
vurularsa, onda analoji siiziilmo axin1 birincisinin
oksi istigamatds bas veracokdir.

Mogalada, bircins layda yaradilmis yeralti
qaz anbarinda bas veran qazin yarim sferik-radial
stasionar siizilmo axinma dair qazodinamik
mosalonin halli naticalari togdim edilmisdir [1,2].

Sokil 1-ds, “quyudibi - qaz anban”
sisteminin sxemi toqdim edilmisdir. Burada
asagidaki isarolor gobul edilmisdir: P, — lay
tozyiqi, P, —quyudibi tozyiq, P — cari tozyiq, R; —
gidalanma konturunun radiusu, PB. — quyunun
radiusu, r — cari radius - vektordur. Bu axin tigiin
kosilmazlik tonliyi asagidaki kimidir:

1)

Sok.1. Py - lay tozyiqi, P;- quyudibi tozyiq, P — cari tozyiq,
R- gidalanma konturunun radiusi, R, — quyunun radiusu,

r — cari radius — vektordur.

Ogor stiziilma siirati vo sixliq tiglin asagidaki ifadalori gqobul etsak,
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_ Kk, op
B Ug OT
p = aP, onda (1) ifadasi bu sokils diisor:

Vq

dp?
r —_—

dr
buradan

=G (2)

PZ(T) == Cllnr + CZ (3)

alinir.

C; va C,integral sabitlorini toyin etmok
ticiin asagidaki sarhad sartlorindan istifads edirik:
r = R, olanda P(R,) = P, olur;

r =R, olanda P(R,) =P,
olur,
onda (3) ifadasindon asagidaki tonliklori yaza
bilorik :

P12 = Cllan + CZ
PZZ = CzlnRZ + CZ
Bu tonliklor sistemini hall edarak, tapiriq:
2 2 2 2
¢, =P o _pp B TR
InR,/R, InR{/R,
_pp Ko
~ % InR,/R,
C; va C, sabitlori giymatlorini (3) ifadasinda
yerino yazsaq, cari tozyiqin paylanmasi {giin
asagidaki diisturu alariq:

.InR,

P2—P? R
P = |pz_L 2 1 _
) L InR,/R, o
P? — P? r
= |p2_1 2 . jpn— 4
: “ThRJR, "m, W

Ifado (4)-do P - dan r - o goroa téroma alib,
cari tozyiq qradiyent1 {iglin asagidaki ifadoni aliriq:

d p? — p?
Lo 5)
dr  2rp(r)InR,/R,
Cari stiziilma surati olur :
K, dP K, (P? — P?
o _KgdP _ Ky(Pf —P}) ©

T Edr  2ugrP(r)InR, /R,
Yuxarida sorh edilonlora asason quyunun

normal soraitdo qgaz debiti  olacaq
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pv
Q=" t=FRyS ™)

burada S = 2mr? cari yarim sfera sartinin
sahasidir, bunu va (6) ifadasindan

v4-nin giymatini diistur (7) -do yerino goysad,
alangq :

(8)

bu diferensial tonliyi doyisonlorine ayirib, p/
po = P /P, qabul edok, onda alariq:

QP pq dr
= PdP 9
2nK, 2 ©)
(9) tanliyini r-o gors R;-don r-dak , P-ya gora isa
P;-don  P-yadok inteqrallasaq,  alariq:
QP Hq 1 1
< 0 4(Z__ )= p?_p2 10
K, (r R4 ) ! (10)

Sonuncu ifadadon gaz quyusunun debiti
iclin asagidaki ifadoni alariq:
_mKGRBPE-PD

Poug (R1 —Ry)
Q - nin bu giymatini (10) diisturunda yerino
qoysaq, asagidaki ifadeni alariq:

G-7)

Buradan, alariq:
Rle(P12 B Pzz) 1
P= |P?- - = 13
j T 1%

Distur (13)-do P-don r-o goro tdromo
alsaq, cari tozyiq qradiyenti tiglin asagidaki ifadani
oldo edorik:

RiR, (P} — P)

P2 = p}
' Ry —R;

T2

dp _R1RZ(P12 —-Pj) 1

= — 14
dr 2(R; — R,) r2 (14)
Cari siizlilmo siirati ti¢iin diistur (14)-don
alariq :
Kq RiR (P —P7) 1
Vg — —  (15)

tq 2(Ri—Ry) 12
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buradan aliriq:
Qazin yeralti qaz anbar1 siixurlarinin

mosams kanallarinda hagigi orta harokat siiratilo 2 mug(Ry — R2)(R? — R3) 20)
qazin sliziilma siirati arasinda agagidaki f}mksmnal 3 K,R,R,(PZ — P?)
olago movcuddur:
W, = Ya _ ? (16) Bu disturla qazin qidalanma konturundan
m t

. . . . . quyuyadak iralilomo miiddati hesablanir.

Vg Nin giymatini (15) ifadasindan (16) tonliyinda Sgor yeralti qaz anbarinda yalniz bir bu

yetina qoysaq, alariq : quyudan gaz hasil edilorso vo he¢ bir quyudan
K, R,R,(P?— P2 1 :

g M 2(Pf — P; L anbara gaz vurulmazsa, onda anbardaki cari orta

mu, 2(Ry—R;) 12 B lay tozyiqini hesablamagq olar [3,4].

dr Bunun {igiin ovvalco (13) ifadasindan
-~ T de (17) istifads edib, cari tozyiq P — nin, absislor (radius —
Tonlik (17)-ni dayisanlarine ayirib, alariq : vektotlar) oxu, R;, R, ordinatlar1 arasinda galan
saha hesablanir, yani :
2mu,(R{ — R
r2ge . ZaBi TR g 7
KiRy Ry (P — P) s = j Pdr—le\/Pz RiRy (P2 —PF) 1
= = 2 L =
(18) diferensial tonliyini r-o goro R, -don Ry-dok i R, 2(Ri—Ry) 7
Vo t-yo goro 0-dan T-dok integrallayaq: -dr (21)
2mug(Ry — Ry (R} — R3) Yeralti gaz anbarinin orta cari lay tozyiqi
3 2 2 =-T (19 olacaq :
3 KyRiR,(P?—P?) q. s
Play or. = m (22)
NOTICO

1. Mogalods yeralti qaz anbarinda tobii qazin quyuya yarimsferik-radial axinla stasionar rejmdo
stiziilmasina dair gazodinamik masals hall edilmisdir.

2. Kasilmazlik tonliyindon, Darsi Xatti siiziilmo ganunundan va qazin sixliginin tozyiqdon Xotti
asililigindan istifado edoarok, cari anbar tozyiginin cari radius-vektordan asili paylanmasi qanunu, cari tozyiq
gradiyenti, cari siiziilmo siirati Vo quyunun qaz debiti tigiin qazodinamik hesablama diisturlari ¢ixarilmigdir.

3. Yeralt1 gaz anbart siixurlarinin masams kanallarinda qazin hoqigi orta harokat siiratilo qazin cari
slizlilmo siiroti arasindaki molum funksional olagadon istifado edorok, qazin gidalanma konturundan
quyuyadak yerdoyismo miiddatini hesablamagq ti¢iin do diistur ¢ixarilmigdir.

4. Yeralt1 qaz anbarinin car1 orta lay tozyigini toyin etmok {iglin tisul toklif edilmisdir.
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MNOJNYCOPEPUYECKAS PAIUAJIBHASA PUJIBTPALIUA ITPUPOJHOI'O I'A3A
B CTAIMOHAPHOM PEXXUME B I1IOI3EMHBIX 'A3OXPAHUJINIIAX.
AnueBa Odenust ApacTtyH
Azepoaiixxanckuii I'ocynapcreennsblii YHuBepceuter Hedgru u IlpombiniennocTn

B cratbe W3M0XKEHBI pPE3yNAbTATHl PEIIEHUS Ta30JUHAMMYECKOM 3ajJadyd O CTalMOHApHOU
nosrycepudeckorl (UIbTpAlUU Ta3a B TOJ3EMHOM XPaHWIHINE. 3/1eCh HCIIOJIH30BAIMCh YPaBHCHHE
HEPa3pbIBHOCTH, 3aKOH Jlapcu U CBS3b MEXIy IUIOTHOCTBIO I'a3a M TEKYIIMM JaBJICHHUEM, BBIBOJUIKCH
CIIEAYIOIINE Ta30IMHAMHYECKHE pacdyeTHble (OPMYINBL: Ul TeKyIIed CKOpocTH (uibTpanuu, neduta
CKBA)KMHBI, 3aKOHA PACIPOCTPAHEHUSI TEKYILLEro JaBJICHHs, TEKYIIEro rpaJueHTa AaBIICHUS; ¢ Apyrou
CTOPOHBI, UCII0JIb3YSl U3BECTHYIO CBSA3b MEXKIY CpPEeHENH NICTUHHON CKOPOCTBIO IBUKEHMSI ra3a B [IOPOBBIX
KaHajax IO0pOoJ U CKOpPOCThIO (MIbTpallMU, BBIBOAWIACH (OpMyJa JUIsl BBIYUCICHUS BPEMEHHU
NPOABIDKEHHSI Ta3a M3 KOHTypa NMUTaHMUA 0 CKBaXHH. Kpome Bcero 3Toro, mpemiokeH crocod ams
OIIpEeEIICHUs CPEAHETO TEKYLIETO NaBIEHUS IIOJ36MHOT0 XpaHWINIIA ra3a.

KioueBble ¢JI0Ba: TIOJ3€MHOE XPAaHWIMLIC ra3a, MPUPOAHBIN ra3, MOIychepudecKui -
pajualIbHbIA NOTOK, CTALMOHAPHBIN PEKUM, OTHOPOIHBIN IUIACT, ACOUT, CKOPOCTh (QHIIBTPALIUH,
pacnpocTpaHEeHUE TEKYLIEro JaBJICHUs, TEKYIIUW IPaJUeHT TaBJICHUS, BpeMs
IIPOJBUKEHMS, CPEIHEE TUIACTOBOE JaBJICHHUE.

STATIONARY FILTRATION OF NATURAL GAS IN THE
UNDERGROUND GAS STORAGE BY SPHERICAL-RADIAL FLOW
Aliyeva Ofelya Arastun
Azerbaijan State Oil and Industry University

The article outlines the findings of the gas-bearing problem of stationary filtration of gas the
underground gas storage by a half-spherical radial flow. In the article continuity equation, Darcy’s law,
relationship between gas density and current pressure have been used, the following gaso-dynamic
calculation formulae - current filtration rate, well discharge, law of current underground pressure
distribution, current pressure gradient have been derived.

On the other hand, using relationship between real average movement velocity of gas in the porous
channels and filtration rate the equation for calculation of time of gas movement from feeding contour to
the well has been derived. In addition, the method determining current average pressure storage has been
offered.

Key words: underground gas storage, natural gas, half-spherical-radial flow, stationary mode,
layer,debit, filtration speed, current pressure distribution, current pressure gradient, displacement time,
average layer pressure
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