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Abstract.The article deals with the formation of salt deposits in operational facilities during oil production.
Using the example of the analysis of this problem for a number of fields in Russia, Azerbaijan and Kazakhstan, it is
shown that this problem is especially pronounced in long-term developed fields. At the same time, it is noted that wells
operated by the ESP belong to the high-risk group. It is noted that microbiological processes further complicate the
problem due to the formation of deposits of complex composition. The main reasons for the process of salt deposition in
the bottom-hole zone and the failure of a number of geological and technical measures to rehabilitate the filtration and
reservoir properties of the formation in the bottom-hole zone are given. In order to increase the efficiency of the
geological and technical measures carried out, a technology for processing the bottom-hole zone based on the use of
ammonium chloride (NH4CI) in combination with surfactants is proposed.

This research paper is devoted to the problem of eliminating salt deposits in wells using the latest composite
systems. Salt deposits in wells pose a serious problem for the oil and gas industry, as they can lead to a decrease in well
productivity and an increase in operating costs.The paper discusses various methods and technologies aimed at
preventing and removing salt deposits. Special attention is paid to innovative compositional systems that can effectively
combat this problem. The work includes a review of existing methods, an analysis of their advantages and
disadvantages, as well as the study of new approaches to solving this problem.The study provides important
recommendations for oil and gas companies and well drilling specialists, helping them choose the most effective
solutions to combat salt deposits and ensure more reliable and productive well operation.

Key words: salt deposition, flooding, CCD-bottomhole zone of wells, operation of wells with ESP, deposits
with complex composition, inhibitors, ammonium chloride.

Introduction.The deterioration of the structure of hydrocarbon reserves in recent decades
objectively leads to a complication of the conditions for the operation of extractive Wells. This
leads to a decrease in the coefficient of well use, an increase in the cost of carrying out forced
geological and technical measures, the implementation of new technical and technological solutions
to achieve the planned volume of hydrocarbon production.

The deterioration of the structure of hydrocarbon reserves over the past decades objectively
leads to a complication of the conditions for the operation of extractive Wells. This leads to a
decrease in the well utilization rate, an increase in the cost of carrying out forced geological and
technical measures, and the implementation of new technical and technological solutions to achieve
the planned volume of hydrocarbon production.

An analysis of factors complicating the operation of extractive oil wells on deposits in
Azerbaijan, Russia and Kazakhstan shows that the main complications during the operation of wells
are associated with mechanized reserves, although Wells used by the fountain method are no
exception.
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In about 75 percent of cases, there is a joint manifestation of various complications associated
with salt formation, water visibility, sand formation, corrosion, changes in the filtration capacity
properties of the near-root zone, etc. For example: processes of well deposition and irrigation,
flows (inter-layer, columnar) and salt deposits, heavy hydrocarbon deposition and sediment
formation, irrigation and mechanical suffocation,deterioration of the near-Well area of the well for
various reasons and sedimentation, as well as other complications associated with changes in the
thermobaric and gas-dynamic features of the manufactured product.

Materials and research methods. The formation of salt deposits leads to a decrease in well
flow, premature failure of expensive equipment and additional well repairs, as a result of which the
technical and economic indicators of oil and gas producing enterprises deteriorate.

The formation of salt deposits in the working bodies of the OES and the wear and tear caused
by them is the main cause of both premature failure of installations and accidents associated with
the collapse of wells into the pit [1].

Work in the direction of combating salt deposits can be conditionally divided into two
categories - preventive measures related to the Prevention of a possible sedimentation process and
"removal” of formed solid deposits.

The development of timely and appropriate preventive measures is possible at the stage of
studying the mineralized composition of reservoir waters on the cross-section of deposits. Although
this approach is necessary, at the same time it is not enough to solve the problem associated with
the constantly changing gas-hydrodynamic situation and geochemical changes in the complex layer
system.

Currently, the solution to the problems of preventing salt formation is becoming more
complicated due to the formation in wells of salts of a complex composition containing iron sulfide.
The composition of the deposits is dominated by Gypsum, calcite, barite. In the form of impurities
in the sediments, yutsya meet iron sulfide, solid hydrocarbon compounds of oil, particles of quartz
and clay rocks, well liquid impregnation [2]. The formation of such deposits is a consequence of not
only complex geochemical changes in the layers and associated extracted waters, but also
microbiological processes in the lower layer of the formation and in Wells. Microbiological
processes further complicate the operation of Wells due to the formation of hydrogen sulfide, which
leads to increased corrosion of equipment and an increase in the share of iron sulfide in
precipitation. The relevance of the problem of combating salt deposits of complex composition is
increasing, since the reserves of Wells, the operation of which is complicated by salt deposits, are
constantly increasing.

As a rule, the entire complex of measures for the prevention and control of salt deposits can
be divided into 3 categories : technical-technological, physical and chemical. Activities of a
technical and technological nature primarily involve the implementation of technologies for limiting
water flows, isolation of wetted Proplastics within layered-heterogeneous collectors, elimination of
possible flows, careful planning of measures for the effect of water C, taking into account the
features of layered waters and the properties of pumped water, as well as various technical solutions
for regulating the dynamic characteristics

Among the physical methods, it is worth noting the use of magnetic and electric fields. This
can include nanotechnology based on the use of ionized systems produced triboelectrically [3].

Chemical methods provide for the implementation of sediment prevention technologies based
on the inhibition of well products, as well as measures to remove sulfate and carbonate deposits
formed using chemistry. reagents and various technological fluids [4].

One of the reasons that reduce the efficiency of well production wells is the deposition of salts
directly in the bottom zone of the formation, and there is no alternative to chemical methods for
their removal. However, in some cases, the effectiveness of these activities is very low and
sometimes ineffective, so these operations are classified as unsuccessful. The problem is especially
acute in multi-layer and long-term deposits.
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Inter-layer flows occurring at some sites, legal flows, breakthrough of water pumped into the
wells of wells produced by heavily drained sites, the appearance of sulfate-reducing bacteria in the
water, a sharp change in the thermobaric situation in the bottom area of the well-this is not a
complete list of reasons for the formation of complex salt deposits in the near-bottom area of the
Wells. Two groups of sediments are usually found: carbonate and sulfate. These are usually
carbonates, bicarbonates, sulfates of alkaline and alkaline earth metals (usually calcium,
magnesium, barium, strontium) and other complex inorganic compounds of sulfates or carbonates,
as well as complex mineral compounds of reservoir waters. To combat such complications, various
compositions are presented that allow you to eliminate complex mineral formations in the lower
area of the Wells. However, in some cases, their efficiency is somewhat lower, since adsorption
films of hydrocarbons are often formed on the surface of these sediments, which impairs the contact
of the pumped process fluid with the sedimentary product. The latter is due to changes in the phase
permeability of water in the area of compressed sites and the rearrangement of flows in the water-
saturated areas of the oil and field zone [5,6].

Results and discussions. In order to increase the effectiveness of geological and technical
measures to improve the filtration and capacitive properties of rock collectors of the bottom zone of
the formation, we proposed a technology for processing the bottom zone (refineries) based on the
use of ammonium chloride (NH4CI) in combination with opz. The technology involves preliminary
washing from the surface of deposits of heavy hydrocarbon compounds, and then distillation of the
solvent. When ammonium chloride reacts with carbonate compounds of sediments, the following
reactions occur:

CaHCO; + 2NH4(HCO3)+CaCl, [1]
2NH3+2C0O2+2H,0 [2]

CaCO3 +2NH4Cl = (NH4)2CO3 +CaCl, [3]
2NH;3 +2C02+2H,0 [4]

The sediment formed as a result of these reactions is well soluble in water and discharged to
the surface in a stream.

In order to study the effect of the oil film on the efficiency of the process of penetration of
chemreagent on the surface of deposition and dissolution, preliminary studies were carried out to
select the optimal concentration of reagents and the possibility of implementing the technology of
treatment of the bottom zone of the formation based on the preliminary washing of adsorption
hydrocarbon films from the surface of sediments with subsequent pumping of ammonium chloride
was studied.

The research was carried out in the following order. Initially, models of carbonate deposits
were created on the surface of plates of the same size under the same conditions. Further, plates
with artificially created carbonate deposits were placed in oil and thus a hydrocarbon film was
formed on their surface. To study the oil washing ability of BZ solutions in different temperature
and dynamic modes, model samples were placed in prepared solutions of sulfanol of different
concentrations. The effectiveness of washing was assessed by the mass of the sample before and
after the process.

Figure 1 shows the isotherms of the dependence of the efficiency of the oil film washing
process on the concentration of sulfanol. As a result of this series of experiments, it was found that
the optimal concentration for 50°C temperature conditions is 0.05%. At 25°C, the optimal
concentration is 0.07%.

Further research looked at estimating the optimal ammonium chloride concentration range by
the parameter of the residual value of the adsorbed sediment.
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Figure 1. Dependence of oil washing capacity on surfactants concentration

The results of these studies (figure 2) indicate that a solution of ammonium chloride with a
volume content of 4% of the main substance is most suitable.In this case, the sediment is
completely removed within 8 hours (figure 3).

Analysis of the kinetics of the dissolution process shows that the most intense dissolution
occurs within the first two hours.

To quantify the kinetics of the dissolution process, parameter E was introduced, which
characterizes the rate of loss of sediment mass over each discrete period of time (fig.4):

E= Mt/AT, [5]
here, Mt i = Mi-Mi-1 [6]

Mi-The total mass of dissolved sediments by Time t as a percentage of the total mass of
sediments determined by the results of graviometric measurements

Mi-1 is the total mass of dissolved sediments over time (T-1) as a percentage of the total mass
of sediments determined by the results of graviometric measurements.
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Figure 2. The effect of ammonium chloride concentration on the efficiency of the Salt
sediment removal process

As can be seen from Figure 3, after 2 hours of intensive reaction, the dissolution rate
stabilizes and the subsequent removal of sediments is characterized by the stability of the rate at
which solid sediments pass into the solution. The process ends with a relatively slow melting rate of
solid sediments.
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In order to study the features of changes in the filtration - capacitive XA characteristics of
collectors in the process of implementing the proposed technology, experimental studies were
carried out on models of various porous CP.

The research was carried out on linear models of porous media in which the modeling
conditions were preserved.
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Figure 3. Kinetics of the process of dissolving salt deposits

The length and diameter of each column was 1.7 and 4.4 10-2 M, respectively, the dimensions
of the column were: length - 1.7 m, diameter - 4.4 10-2 m. the porous medium consisted of quartz
sand with the same fraction of layers of mineral salts prepared from natural deposition products on
the surface of pump-compressor pipes. The volume of pore space and the permeability of layer
models through air and oil were predetermined. The determination of the permeability of porous
media over oil preceded the process of their saturation with hydrocarbon liquid. After that, oil
replacement operations were carried out with the proposed formulations. For this purpose, the first
column was given a solution of 4% ammonium chloride, and the second sequentially: a rim of
0.05% sulfanol solution and a solution of 4% ammonium chloride in an equal ratio. The volume of
pumped technological fluids was 10, 50, 100, 150 and 200% of the volume of the porous space of
the layer model. Studies have shown that the best results are achieved by pumping the proposed
technological system in an amount of 100-150% of the pore volume.

The result of the study.Based on the results of experimental studies, the effectiveness of the
use of the proposed compositions was evaluated. As an efficiency criterion, the parameter of the
relative change in the permeability of the same porous media (E) after pumping a 4% Solution of
ammonium chloride and the same solution with a 0.05% sulfanol solution was used. This parameter
characterizes the actual technological effect (fig. 4). As can be seen from the figure, the best results
are achieved by using a 0.05% solution of sulfanol and a 4% Solution of ammonium chloride in the
process of their distillation from a percentage of 50%, each from the pore volume.

Conclusion.As a result of cleaning the near - bottom area of wells by the recommended
method for more than 4 months, the flow rate of wells increased by 20-25%. During the specified
period , the refusal to operate underground equipment was completely excluded, and preventive
measures to curb the flow for 3 months were suspended at MGPO Wells, where measures to dose
the produced product with an organophosphorus reagent are traditionally used.

The introduction of innovative composite systems in the fight against the formation of salt
deposits in Wells is an important and promising direction for the oil and gas industry. These
systems can significantly improve the use of Wells and reduce the cost of their maintenance.The use
of new technologies and materials makes it possible to prevent and eliminate salt deposits, which
helps to maintain high productivity of Wells.Innovative composite systems offer long-term and
sustainable solutions compared to traditional methods of dealing with salt deposits.The results of
the study show that the implementation of innovative composite systems is not only economically
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justified, it also confirms that it contributes to reducing the negative impact on the environment.It is
important to continue the research and development of new technologies in this area in order to
achieve even more effective solutions and ensure the sustainable development of the oil and gas
industry.
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Anparna. Makanaga MyHail eHIIpy TpoleciHae maiinanxaHy oObeKTiJepiHae TY3 IIeTriHAUIepiHiH maiga 6oy
Moceenepi KapacTelpbutFaH. Peceif, O3ipOaibkan sxoHe KazakcTaHHBIH OipkaTtap KEH OpBIHAAphl OOWBIHIIA OCHI
npoOyieMaHbl Talnaay MbICANIBIHAA OyJI Macese acipece y3aK yakbIT OOWbI MTEpLTiN KAaTKaH KEH OpPBIHAAPBIHAA KATThI
0aliKaaThIHBI KepceTureH. by petre xorapel Toyeken ToosiHa OTIOCK maiinanaHaThiH YHFBIMAJIAp JKATAThIHBI aTall
oTuei. MUKPOOHOIOTUSIIBIK MPOIIECTEp Kyp/eii KypaMaarsl MeTiHAUICp/IiH naiaa 0oaybslHa OaiaHBICTBI MOCEJICHI
oJlaH opi KUbIHAATabl. Tyl MaHbl aiiMarbIHAa TY3AapAbIH TY3UTy HPOIECIHIH HETi3ri cebenTtepi koHe KabaTThIH CY3y-
CBIMBIMIIBUIBIK ~ KACHETTEPIH OHANTy OoifbIHINA OipKaTtap TIeoJOTHSUIBIK-TEXHUKAIBIK HIapajaplblH —COTCI3ZIri
Kenripinred. JKypri3ineTiH TeoNOTHSUIBIK-TEXHUKAJBIK iC-MapanapIslH THIMAUITIH apTTBIPy MakcaThlHOa aMMOHUH
xmopunin (NH4Cl) Oerrik opekerTik 3arTapMeH OIpiKTipim maiianaHy HeETi3iHIEe KEH)Kap MaHbBl alilMaFblH ©HJICY
TEXHOJIOTHSICHI YCHIHBIIA L.

Byn 3eprrey JKyMBICHI €H J>KaHa KOMIIO3MIMSJIBIK OKyienepli KOoJIaHa OTBIPBIN, YHFBIMAJaplarbl Ty3
HIeTIHIUIEPIH KO MOCeNeciHe apHalFaH. YHFbIMaJapAarbl TY3Ibl IIOTiHIUIEp MYHaii-ra3 eHepKociOi YIIiH yIKeH
npobiema Oosbll  TaObLIAAbI, OWTKEHI OJap YHFbIMalap[blH OHIMAUITIHIH TOMEHJAeyiHe JKoHe maijanany
LIBIFBIHIAPBIHBIH JKOFAapbUlayblHA oKelyl MYyMKiH.KyMbicTa Ty3 MIeriHAUIEPIHIH ajJblH ajyFa >KOHE IKOIOFa
OarbITTalIFAaH OPTYPJIl 9JicCTEp MEH TEXHOJIOTHsUIAp KapacThIpblIajbl. by mpobiemaMeH THiIMAI Kypecyre MYMKIHJIK
OepeTiH MHHOBAIMSUIBIK KOMIO3UIMSJIBIK Kyieaepre epekiie Hazap ayaapbuiaabl. JKyMbIC KOJIaHBICTaFbl dJicTepre
LIOJIy JKacay.bl, OJIap/bIH apTHIKUIBUIBIKTAPhl MEH KEMILIUIIKTepiH TajiayJbl )KOHE OChl MOCEJEHI LIeUIyAiH JaHa
TOCUIIEpiH 3epTTeyll KaMTHIbL3epTTey MyHail-ra3 KOMIaHHAJapbl MEH YHFbIMallapibl OYpFbUIay CallaChbIHIAFbl
MaMaHJapFa TY3[bl MeTiHIUIEPMEH KYPECYAiH €H THIMII MIeHIiMIEpiH TaHAayFa JXoHEe YHFBIMANapIbl CEHIMII KOHE
OHIM/II ITaliiaTaHyAbl KAMTAMAChI3 €Tyre KOMEKTECeTiH MaHbI3/Ibl YChIHBICTap Oepeti.

KinT ce3nep: Ty3 TYHIBIPY, CyNaHABIpY, YHFBIManapAslH TYN aiimMarel, OTOCK Oap yHFbIManapsl naianany,
KypAeni KypaMbl 6ap meriHaiiep, MHruOuTopiap, aMMOHHH XJIOPH
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AHnHoTanus.B craThe paccMOTpeHBI BONPOCH 00pa30BaHUs OTIIOKCHUHN COJICH B SKCIUTyaTallMOHHBIX 00BEKTaxX
B mpomecce no0pam Hedtu. Ha mpmmepe anamm3a naHHOW mpoOieMbl Mo pAgy MecTtopoxaeHuit Poccuwm,
Aszepbaiimxana n KaszaxcraHa moka3aHo, 4YTO JaHHas NpoOigeMa OCOOCHHO CHIIBHO TIPOSIBISCTCS HA UIUTEIBHO
pa3pabaThIBa€MBIX MECTOpOXKAEHHsX. IIpM 3TOM oTMeuaercsi, 4TO K TpyHIE IOBBILEHHOIO PHUCKA OTHOCSTCS
CKBaXUHBI, SKcILTyatupyemble Y IL[H. OtMeuaercsi, 4T0 MUKPOOHOJIOTHYECKHE TIPOLIECCH] JOTIOIHUTEIIEHO OCIIOXKHSIOT
npoOieMy BBULy 00pa30oBaHUs OTIIOKEHUI CJI0XKHOTO cocTaBa. [IpuBeeHbl OCHOBHBIE IIPHYMHBI ITPOIIECCA BhINAACHHS
cojeldl B mNpH3a0OHHOM 30HE W OE3yCHENIHOCTH psijia TEO0JOTr0-TeXHHMYECKUX MEPOIpPUSITHH 10 peadHiIuTalun
(UIBTPALIMOHHO-EMKOCTHBIX CBOMCTB IUIacTa B npu3aboiHOW 30He. C wHenbio MOBBILEHUS 3()(EKTHBHOCTH
MPOBO/IUMBIX T'E€OJIOTO-TEXHUYECKUX MEpPONPHUATHH IpeasiaraeTcsi TEeXHOJIOTHs o0paboTKM mNpn3aboWHON 30HBI Ha
OCHOBe ncnoib3oBanus xiopuga ammonus (NH4Cl) B komOnnanmu ¢ [TAB.

JlanHasi mccienoBaTeNbCKas paboTa IMOCBAIICHa MPoOIeMe yCTPaHEHHs COJNEBBIX OTIOKCHHH B CKBaKHMHAX C
HCTIONIb30BAaHMEM HOBEHIIMX KOMIIO3UIIMOHHBIX crcTeM. CoseBble OTJIOKEHHUS B CKBAKMHAX MPECTABISAIOT CEPhE3HYIO
npobyeMy Ui HeTErazoBOd MPOMBIIUICHHOCTH, TaK KaK OHH MOTYT IPHBECTH K CHIDKCHHUIO MPOHW3BOAMTEIHLHOCTH
CKBRXMH M TIOBBIIICHUIO SKCIUTyaTalMOHHBIX pacxoJoB. B paboTe paccMmarpuBaroTCsl pa3iuYHBIC METOIBI M
TEXHOJIOTUH, HallpaBJeHHbIC Ha MPEIOTBpAICHUE M yJaJICHHE COJIEBBIX OTIOXKeHHH. Ocoboe BHUMAHUE YyIENseTcs
WHHOBALMOHHBIM KOMITO3MLIMOHHBIM CHUCTEMaM, KOTOPBIE MO3BOJISIIOT 3(PQEKTUBHO OOpPOThCS C 3TOH MpoOIEeMOH.
Pabora Bkirouaer B cebs 0030p CYyLIECTBYIOIIMX METOJOB, aHAIU3 WX IPEUMYILECTB M HEJOCTaTKOB, a TaKkKe
HCCJIEIOBAaHWE HOBBIX II0/IXOJIOB K PEUICHHIO JaHHOM mpoOiembl. lccinemoBaHue NpenoOCTaBIsieT BaKHbIC
PEKOMCHOAINU IJIsd He(bTeFa?;OBI)IX KOMIAHUN U CIICUaJIMCTOB B O6J'IaCTI/I 6ypeH1/1>1 CKBaXXHH, IToMoras UM BI)I6I/IpaTI)
HaunOonee >QQeKTUBHbIC pelleHust Uil OOpbOBl C COJIEBBIMH OTJIOKEHHUSMH M OOECHEeuuBaTh Oojiee HANEXKHYI H
MIPOIYKTUBHYIO SKCIUTYaTAI[HIO CKBAKUH.

KoaroueBnie ciioBa: coneotnoxenus, ooBoanenune, [13C-npusaboiiHas 30Ha CKBaXXHH, SKCILTyaTaIls CKBayKHH C
VY3IIH, 0TI0XEHHUS CO CIIOKHBIM COCTABOM, HHTHOUTOPHI, XJIOPUI aMMOHHS.
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