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This article presents an analysis of main sources of harmful gases are hydrocarbon emissions,
which are discussed in this article, which is dedicated to environmental management and harmful
emissions of harmful gases into the environment of enterprises in the oil and gas industry of
Kazakhstan. Gas production, transportation, and processing, carry the risk of negative environmental
impacts.

The installation is designed environmental assessment systems for planned activities are used
in virtually every country and in many international organizations as a proactive tool in environmental
policy. Thus, environmental assessment focuses on a comprehensive analysis of the potential impact
of a proposed activity on the environment and the use of the results of this analysis to prevent or
mitigate environmental damage.

The results showed that approach is becoming especially relevant as the concept of sustainable
development spreads, since it allows environmental factors to be taken into account, along with
economic ones, planning and making decisions about the implementation of certain activities. One
physical properties of oil petroleum products, accordingly at my Uzen field. Quantitative losses are
distributed approximately as follows: losses fields — 2.5%; at oil refineries — 2.5%; during transportation
and storage of oil and oil products — 2%.

In this regard, the issues of atmospheric and environmental pollution from hydrocarbon gases
during the processing and disposal of oil and gas waste are of serious concemn. Therefore, this article
comprehensively examines the fight against hydrocarbon gas emissions during the processing and
disposal of oil and gas waste at oil and gas fields in Kazakhstan.

KEYWORDS: emissions, hydrocarbon gases, waste processing and disposal, oil and gas,
environment, ecology.
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B cmambe npedcmaerneHbl meopemuyeckue 0CHO8bI 8bI6POCO8 y2r1e8000POOHbIX 2a308 Mpu
nepepabomke u ymunu3sayuu Heghmeaa3o8bix omxodo8, HaHOCSAWUX 8ped OKpyxarouweli cpede u
akomnoauu. OCHOBHbIMU UCMOYHUKaMU 8peOHbIX 2a308 S18/1SII0MCS 8bI6pOChI yerieeo0opodos, KOmo-
pble paccmampusaromces 8 OaHHOU cmambe, ocssWeHHoOU yripasneHuro npupodooxpaHHoU desi-
merbHOCMbHO U 8PeOHbIM 8bI6pOCaM 8pPeOHbIX 2a308 8 OKpyKaroulyto cpedy npednpusimull Heghme-
2a3oeo0l ompacnu KasaxcmaHa.

OKcnepumeHmanbHO ycmaHoseHa, Ymo 3Koroauyeckasi oueHKa cocpedomoYyeHa Ha 8cecmo-
POHHEM aHaru3e 803MOXXHO20 8030elicmeust rniiaHUpyemoul OessimesibHOCMU Ha OKPYXKarowiyo cpedy
U ucrionb3o8aHue pesyrnbmamos 3moeo aHanu3a 0715 npedomepau,eHust Unu CMsi24eHUs1 3Koroau-
yeckoeo yuepba. Takol nodxod cmaHo8umcs 0CObeHHO akmyaribHbIM 10 Mepe pacrpocmpaHe-
HUS1 KOHUenuuu ycmou4yueo20o pa3eumusi, MOCKOIbKY OH M0380/ISIEM y4umbi8amb 3KO102U4ecKue
gakmopsl, Hapsidy ¢ 3KOHOMUYECKUMU, yxe Ha cmaduu ¢hopMynuposku yened, niaHuposaHus u
MPUHSMUST peweHul 06 ocywecmerneHuu mou unu UHou dessimeribHocmu.

Pe3ynbmamel nokasarsnu, 4mo 00HUM U3 ¢hu3udyecKkux ceolicme Heghmu u HeghmerpoOyKmos,
€00M8emMcmeeHHO U Ha MOeM MecmopOoX0eHUU Y3eHb, 18nsiemcs ucrnapsieMocmab, Mo ecmab re-
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pexod nezkux gpakyuli 8 2a3o8oe cocmosiHue, kKomopasi onpedensgem nomepu Hechmu. Konnuye-
CmeeHHbIe momepu pacrpedesigsromcs npuMepHo credyrouum obpasom: nomepu Ha Heghmernpo-
Mbicnax — 2,5%,; Ha Hegpmenepepabambigarouwjux 3agodax — 2.5%, npu mpaHcriopme u xpaHeHuu
Hegpmu u Hegbmenrnpodykmos — 2%.

B amod ces3u cepbe3sHyro 06eCroKOEHHOCMb 8bI3bI8aOM POobreMbl 3aepsA3HeHUsT ammocgepb!
U 3Koroauu yareso0opoOHbIX 22308 rpu repepabomke u ymuudayuu Heghmeaa3osbix omxodos. [o-
3MomMy 8 cmambe KOMIMIEKCHO paccmampueaemcsi 6opbba ¢ 8bibpocamu y2r1e8000p00HbIX 2a308 Mpu
rnepepabomke u ymurnusayuu Heghmeaa3oebix 0mxo008 Heghmeaa30o8bix MecmopoxdeHull KasaxcmaHa.

KITKOYEBBbBIE CJTI0OBA: sbi6pochl, y2rie8000p00HbIe 2a3bl, Mpu nepepabomke u ymunusayuu
0mx0008, He(bmb U 2a3, OKpyxaroujasi cpeda, IKOoausl.
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byn makanada myHal xxeHe a3 KanoblKkmapbiH 6HOeY XoHe KeMipkemek 2a3dapbiHbIH Whifa-
Ppblnybl KOpwaraH opma MeH 3Koroausira 3usiHbiH muaizemindiei alimabinFaH. 3usiHObI 2a30apObiH
Heei3ai ke3depi Kemipcymek wibirapbiHObinapbl 605bin mabbinadsi, onap KazakcmaHHbIH MyHau-2a3
eHepKacibi kacinopbiHOapbIHbIH KOpwaraH opmaHbl Kopray XoHe 3usiHObl 2a30ap0ibiH KopwaraH
opmara 3usiHObI WbiFapblHObINapbiH 6acKapyra apHasraH 0Cbl Makanada markbliaHalsbl.
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Texipubede HakmbinaHaaHOal, 2a30bl 6HOIPY, mackiManday XoHe eHOey Ke3 KelleeH MexHOo-
J102USINbIK KbIBMEM CUSIKMbI KopluaraH opmara mepic acep emy KayrniH myObipadsi. XKocnapnaHraH
ic-wapanapra apHanraH akonoausiniblk 6aranay xylenepi ic Xy3siHOe opbip ende xoHe Kerimez2eH
xarnbikaparnbik ylbiMOapda 3KonoausinibiK casscammbid 6ericeHOi Kyparbi pemiHde KondaHblnaobl.
Ocbinatiwa, akonozusinbiK 6aranay )xocrnapnaHraH KbIsMemmiH KopuwiaraH opmara bIKmumarsn acepiH
XKaH-Xakmbl mandayra XoHe 0Cbl manday HomuxenepiH KopwaraH opmara KkenmipineeH 3ananobi
bondbipmay Hemece asalmy ywiH natdanaHyra 6arbimmarfaH.

3epmmey HamuxxenepiHde, 6y macin mypakmel 0amMmy myXxbipbiMOamack! KeHelizeH calibiH
e3ekmi 6ona mycyoe, elimkeHi or1 MakcammapObl MyXXbIpbIMAay, xocnaprnay xoHe beneini 6ip
KbI3MEm myprepiH xy3eae acbipy myparibl weuwim kabbinday Ke3eHiHOe SKOHOMUKarblK ¢hakmop-
niapMeH Kamap 3K0s10eusinbIK ghakmopiiapObl 0a eckepyae MyMKiHOIK 6epedi. ©3eH KeH OpHbIHOaFb!
MyHal MeH 2a30biH ¢husuKarnbIK KacuemmepiHiH 6ipi — MyHalObIH WbiFbIHbIH @HbIKMalmbiH XeHir
pakyusinapObiH 2a3 mapi3di Kyliee atiHanybl 6eneini. CaHObIK WhiFbiIHOap wamaMeH Kenecioel
beniHedi: myHal keH opbiHOapbiHOa 2,5%; 2,5% myHaul eHOey 3aybimmapbiHOa; XoHe MyHal MeH
MyHal eHimOepiH macbkimanday xoHe cakmay Ke3iHde 2% Kypaliobl.

OcobiraH 6alinaHbiCmbl MyHal XoHe 2a3 KanObikmapbIH 6HOEY XXoHe KeMy Ke3iHOe KeMipcymeKkmi
eas0ap0aH ammocgheparibiK XoHe KoplwiaraH opmarbl lacmay Macernenepi eneyni anaHoaywbirbIK
myrbi3yda. CoHObIKmaH 6yn makanada KasakcmaHOarbi MyHall XoHe ea3 KeH opbiHOapbiHOa MyHal
XKoHe 2a3 KanobIKmapbiH 6HOEY XoHe KeMy Ke3iHOe Kemipcymek 2a30apbiHbiH WhbiFapbiHObITapbIMeH
KYPEC XXaH-XaKmbl KapacmblpbliFaH.

TYUIH CO3[EP: whirapbiHObINapbl, Kemipcymek 2asdaphbl, Kandsikmapdbl eHOeY XoHe Kemy,
MyHall xoHe 2a3, KopwaraH opma, 3Koroausl.

environmental situation in our country is the lack of a sustainable mechanism for

recording the level of excess of maximum permissible concentrations (MPCs)
and maximum permissible emissions (MPEs). This impacts polluters, as well as basic
environmental and economic standards that determine the types of economic and moral
penalties or incentives. Consequently, the disposal of oil and gas waste in Kazakhstan
results in large volumes of hydrocarbon gas emissions. For example, significant volumes
of harmful gas emissions associated with oil and gas production have been detected at
many oil and gas fields, including those within the Zhetybai-Uzen stage of the South
Mangyshlak system.

Within the Zhetybai-Uzen tectonic step, confined to the northern edge of the South
Mangyshlak trough system, a significant number of local structures have been identified,
including associated oil and gas fields. These include Uzen, Zhetybai, Karamandybas,
Tenge, Tasbulat, Asar, Yuzhny-Zhetybai, Turkmenoy, Aktas, and Vostochny Zhetybai
[1,2].

The Uzen structure borders the southeastern anticline zone in the north, from which
it is separated by the narrow Kyzylsay trough, where the rock dip angles on the northern
flank are 3°. The southern part of the fold, where the rock dip angles are 5-6°, is separated
from the middle Tengin uplift by the same narrow trough. In the western part of the
area is the northwestern pericline of the Uzen fold. It connects with the Karamandybas
structure through a small saddle. In the eastern part of the area, near the eastern end of
the Tungraksha Basin, the Uzen uplift plunges steeply. The Uzen deposit is confined to a
large rachyanticlinal fold, measuring 39 x 9 km. The fold is significantly asymmetrical.
Its crest is offset to the east, resulting in the eastern pericline being shorter than the highly

ntroduction. The main reason for the significant deterioration of the
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elongated northwestern one. The southern limb is relatively steeper. The dip angles here
along the top of horizon XIV are 6-8°. The northern limb of the fold is significantly
gentler. Dip angles in the western half of the northern limb vary across the top of Horizon
XII from 10° to 30°. In the western part of the structure, domes containing oil deposits
are distinguished: the Northwest and Parsumurun domes.

The productive deposits of the Uzen deposit belong to a distinct class of polymictic
reservoirs, characterized by their unique properties. The main characteristics of this
reservoir are the high percentage of minerals in the rocks, their instability to chemical
and mechanical influences, and their ability to undergo energy transformation.

Oil produced from these wells accounted for 64% of the total oil produced at the
field. The average daily flow rate of a single production well at the field across horizons
ranges from 3.1 to 5.4 tons per day of oil and from 6.7 to 15.8 tons per day of liquid.
Horizons XIII and XIV are divided by rows of injection wells into 64 independently
developed blocks. The horizon blocks differ in their recoverable reservoir reserves and
productive formation properties, their degree of drilling, and their oil and gas production
over a wide range. Oil and gas production characteristics for recent years: the majority of
oil production (97%) is achieved by deep-well pumping (SRP) and gas lift. Gas-lift wells
account for only 9.2% of the total production capacity, while liquid production accounts
for 24% of the field's total production. This is because the average oil and liquid flow
rates from gas-lift wells are 3-3.5 times higher than from wells equipped with deep-well
pumps, which account for 92.7% of the total production capacity [1, 2, 3 - 6].

The gases of the Uzenskoye field are methane gases, with a slight increase in ethane
with depth. The gas-bearing horizons contain predominantly "dry" methane gas with
traces of nitrogen and carbon dioxide. The gas density is low, ranging from 0.562 to
0.622 kg/m?®. The distribution of reservoir layers across the area is determined using
maps of effective oil-saturated thicknesses of layers, development targets, and horizons
as a whole. While quartz sandstones comprise approximately 95% quartz, the polymictic
reservoirs of the Uzen field contain approximately 30% quartz, with the remaining 70%
being unstable minerals. Rock transformation, which primarily involves compaction and
cementation, results in the formation of large micropore volumes. As a result, porosity
values for individual samples reach 30% or more. These micropore volumes also result
in high water saturation values with relatively low permeability values [1, 4, 7].

Research materials and methods

Gas production, transportation, and processing, like any man-made activity, carry
the risk of negative environmental impacts. Environmental performance assessment
systems are used in virtually all countries worldwide as a proactive tool of environmental
policy. Environmental assessment is based on identifying and preventing negative
environmental impacts at the planning stage rather than addressing them during
implementation. Environmental assessment focuses on a comprehensive analysis of
the planned environmental impact of an activity and the use of the results to prevent
environmental damage. This approach is becoming especially relevant as the concept of
sustainable development spreads, since it allows environmental factors to be taken into
account, along with economic ones, already at the stage of formulating goals, planning
and making decisions about the implementation of certain activities [3, 8].
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Violating environmental protection laws entails legal liability in accordance with
the law on the Constitution of the Republic of Kazakhstan. Preserving nature and
maintaining a clean air basin is only possible through careful management and strict
compliance with laws and all other regulations aimed at their protection. Unfortunately,
there are cases in life where individual leaders, officials, and others, as well as citizens,
behave poorly toward nature and violate environmental laws. This causes irreparable
damage to the environment and the national economy, adversely affects human health,
and ultimately comes at a high cost to the state.

Calculation of annual emissions of harmful substances from boiler flue gases. When
fuel oil is burned in boilers, sulfur, carbon, and nitrogen oxides, as well as particulate
matter (soot when burning coal), are released into the atmosphere with the flue gases.

Calculation of particulate matter emissions. Particulate matter emissions from fly
ash and unburned fuel (t/yr) are calculated using the formula [1, 3, 9]:

M=B*A™*f(1-y),
M=25%0,1%0,01(1-0) = 0,025

where B is the fuel consumption, t/yr; for the calculation, B = 25 t/yr. Ar is the ash
content of the fuel per working mass, %. Determined based on the fuel burned, for the
calculation, Ar = 0.1; f'is a coefficient depending on the type of furnace and fuel, for the
calculation, f=0.01; n is the proportion of solid particles captured in the ash collector,
for the calculation, n = 0.

Sulfur oxide emissions are calculated using the formula:

M_,=0,02*B*S'(1 - )(1 -1 _,),
M502:0’02*25*179(1 - 0902)(1 - O) = 0,931

where B is the fuel consumption, t/yr; for the calculation, B = 25 t/yr. Sr is the sulfur
content in the fuel per working mass, %, determined by the nature of solid fuels; for the
calculation, Sr = 1.9; 11,502 is the proportion of sulfur oxides in the fly ash of the fuel; for
the calculation, 1,502 = 0.02; 1,,502 is the proportion of sulfur oxides in the ash collector;
for the calculation, 1,,s02 = 0.

Calculation of carbon monoxide emissions. Emissions are calculated using the
formula:

M_,= 0,001C,*B(1 - q,/100)
M_,= 0,001%11,375%25(1 - 0,5/100) = 0,283

where B is the fuel consumption, in t/year; for calculations, B = 25 t/year. CCO is the
carbon monoxide yield during fuel combustion, in kg/t or kg/thousand m3.
Calculated using the formula:
Cco:q3*R*QK)1
C.,=0,5%0,65*35 = 11,375
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where q3 is the heat loss due to chemical incomplete combustion of fuel, %; determined
by the boiler furnace, for the calculation q3 = 0.5; R is the heat loss coefficient due to
chemical incomplete combustion of fuel, for the calculation R = 0.65; QKD is the net
calorific value of natural fuel, MJ/kg, MJ/m3; gh is the heat loss of fuel combustion, %
(determined by the boiler furnace, for the calculation g4 = 0.5).

The amount of nitrogen oxides emitted per unit of time is calculated using the
formula:

M_,=0,01*B*Q™*k (1 - B),
M_,=0,01*25*40,3*0,09(1 - 0) = 0,907

where B is the consumption of natural fuel, t/year, for the calculation B — 25 t/year. Qr is
the heat of combustion of natural fuel, MJ/kg (for fuel oil Qr=40.3 MJ/kg); kNO2 is the
parameter of the amount of nitrogen oxides formed per 1 GJ/heat, kg/GJ. For calculations
kNO2=0.09; B is a coefficient taking into account the degree of reduction of nitrogen oxide
emissions as a result of the application of technical solutions. For calculations =0.

The structure of damage to environmental components in the event of oil and gas spills
onto the earth's surface and into a surface water body in the event of a fire spill [1, 3, 9].

As is well known, one of the physical properties of oil, particularly at the Uzen
field, is evaporation — that is, the transition of light fractions to a gaseous state—which
determines oil losses. Quantitative losses are distributed as follows: 2.5% at oil fields;
2.5% at refineries; and 2.5% during transportation and storage — 2%.

In order to reduce the volume of emissions and decrease their ground-level
concentrations during the development of the Uzen deposit, a set of planning, technical,
technological and organizational measures must be provided for both during the
construction and operation of the designed facilities. In this regard, the implementation
of modern technologies, the use of highly sealed and reliable equipment, and strict
adherence to process regulations are mandatory and a top priority.

The main measures to reduce the formation of pollutants and protect the atmosphere
during field development are [1, 3,5, 10]:

- use of modern technologies, as well as state-of-the-art oil equipment and machinery
with minimal emissions;

- automation of the emergency protection system to prevent the formation of
explosive atmospheres and other emergency situations, as well as ensuring safe shutdown
or transition of the process to a safe state;

- timely implementation of scheduled preventive maintenance and repairs of process
equipment and pipelines;

- research and monitoring of parameters at controlled points in process processes.

Measures to regulate emissions during adverse weather conditions have been
developed in accordance with and provide for a short-term reduction in emissions into
the atmosphere during periods of unfavorable meteorological conditions.

Emission regulation should be carried out taking into account the forecast of
adverse meteorological conditions based on warnings from the Hydrometeorological
Center about a possible dangerous increase in the concentration of impurities in the air
of harmful chemicals due to the formation of unfavorable conditions.
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Forecasting the onset of adverse weather conditions and regulating emissions
are integral parts of a comprehensive program to ensure clean air. The State
Hydrometeorological Committee of the Mangystau Region carries out operational
forecasting of high air pollution levels. The regional ecology department monitors the
implementation of emission reduction measures during adverse weather conditions.
The effectiveness of pollutant emission reductions is monitored using instrumental
monitoring, balance sheets, and other methods [1, 3, 5, 11].

Results and discussion. It should be noted that one of the main sources of air
pollution in oil processing is storage tanks, which experience the greatest loss of light
hydrocarbons from evaporation.

To reduce harmful emissions from the storage tank at my field, the following
effective measures have been developed:

- installation of pontoons and floating roofs;

- installation of a gas equalization system;

- installation of non-freezing breather valves;

- installation of air flow deflector disks in the tank.

To reduce hydrocarbon losses at oil treatment facilities before delivering commercial
oil to the tanks, separation units are used. Separation is recommended to be carried out
under heating and some vacuum. When separating under vacuum, the oil vapor pressure
drops below atmospheric pressure, resulting in minimal oil losses in storage tanks and
reduced atmospheric pollution [1, 3,5 - 7].

Light hydrocarbons (methane and pentane) are the most frequently emitted into
the atmosphere, with concentrations often exceeding established maximum permissible
concentrations. It has been established that the majority of emitted hydrocarbons (75%)
enter the atmosphere, 20% enter water, and 5% enter the soil.

The sources of pollutant emissions are: process equipment, fire alarm systems,
control valves, systems and structures of primary and auxiliary production, necessary for
the extraction, collection and transportation of products and hydrocarbon raw materials.

Permanent emissions include organized emissions from oil and water heating
furnaces, emergency flares, diesel generators, boiler houses, separators, drainage tanks,
purge candles, reservoirs, etc. These include leaks at flange connections, shut-off and
control valves, warehouses, landfills, wells, gas welding stations, and metalworking
machines.

Periodic emissions include those that occur when safety valves are activated. One-
time emissions include those occurring during repair and maintenance work, hydraulic
testing, and other process operations.

The primary air pollution at OzenMunaiGas will result from emissions [1, 3, 11 - 13]:

- combustion products of petroleum gas in furnaces; process losses of oil and gas
during evaporation, storage tanks, and oilfield equipment during gas system purging;

- from areas and during accidental oil spills; hydrocarbons from oil wells, separators,
pumps, during gas bleeds at flares, drainage tanks, and buffer tanks;

- gas combustion products in boiler rooms;

- pollutants from diesel generator operation;

- abrasive dust and iron oxide from machine tool operation;
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- iron oxides, nitrogen, carbon, manganese and its compounds, gaseous fluoride
compounds, gaseous fluoride compounds, and dust from welding and gas welding stations.

Atmospheric air pollution will occur with 29 types of ingredients, including: saturated
hydrocarbons C1-C5, C6-C10, C12-C19, black carbon (soot), nitrogen oxides, sulfur
dioxide, carbon monoxide, methane, inorganic dust, manganese and its compounds, etc
[1,3,5]

Existing atmospheric pollution at the Uzen field is caused by emissions from
operating wells containing hydrocarbons. A complete list of pollutants emitted
into the field's atmosphere is provided in 7able I, along with maximum permissible
concentrations, the amount of emitted substances (M) t/year, and the hazard categories
of the substances [1, 2, 7-10].

Table 1 - List of pollutants emitted into the atmosphere

. MAC Emissions
Hazard class maximum
Name of pollutants . average of harmful
Ne MAC one-time .
daily substances
mg/m3
mg/m3 per year, tons

1. Nitrogen oxides 3 0,4 0,06 0,546
2 Nitrogen dioxide 2 0,085 0,04 0,150
3. Carbon monoxide 4 5,0 3,0 1,159
4, Sulfur dioxide 3 0,5 0,05 0,050
5. Hydrocarbons 4 1,0 1,5 7,094
6. Soot 3 0,15 0,05 0,035
7. Acrolein 2 0,03 0,01 0,006
Total: 9,04

In terms of their impact on the atmosphere, these sources are characterized by
direct impact. Pollutants are generally released continuously throughout the year. The
above measures to reduce the harmful impact of the oil production facility are sufficient,
according to the calculated indicators of air pollution under normal operating conditions,
since they ensure sanitary requirements for air quality.

Conclusions and findings. The main pollutants in the atmospheric air of oil
production areas are hydrocarbons, sulfur oxides, nitrogen oxides, carbon oxides, and
others. In terms of damage to environmental components from oil spills on the land
surface and water bodies, the area of land surface contamination is equal to the area of
water body contamination.

The system for regulating harmful emissions into the atmosphere considers substances
generated as a result of industrial activities. The main pollutants are carbon oxides and
hydrocarbons, which account for 91% of total gross emissions. The formation of carbon
monoxide and hydrocarbons is associated with the combustion process. The substantiation
of pollutant emissions data from emission sources is based on current methods and
equipment specifications, as well as raw material and material consumption data.
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Based on their impact on the human body, emitted substances are classified into
four hazard classes according to sanitary standards. There are no Class 1 emissions
from the deposit's facilities, while the following Class 2 emissions are emitted into the
atmosphere: nitrogen dioxides - 0.150 tons, acrolein - 0.006 tons. The total emitted
substances of hazard class 2 are 0.156 tons. Of the substances of hazard class 3, nitrogen
oxides are emitted in the amount of 0.546 tons, sulfur dioxide - 0.05 tons. The total
emitted substances of hazard class 3 are 0.596 tons. Gaseous pollutants account for
99% of emissions, while particulate pollutants account for 1%. Hydrocarbon emissions
account for the bulk of gaseous emissions, at 78%, and carbon monoxide emissions for
13%. The most toxic pollutants, nitrogen dioxide and acrolein (hazard class 2), account
for 1.7% [1, 3, 11 - 16].

As noted in the article, the oil and gas industry will bring significant economic
benefits to the country, but harmful gas emissions will have a negative impact on the
environment and ecology. Finally, it should be noted that Kazakhstan has a complex
system in place to combat hydrocarbon gas emissions from oil and gas field waste.

Measures to prevent environmental pollution from industrial waste:

- Incorporate a dedicated oil sludge processing unit into the process flow, implement
methods for maximizing oil recovery from oil sludge, and utilize it in road construction.

- Organization of storage and disposal of oil and gas waste.

- To prevent the formation of hydrogen sulfide in deposits during their development,
provide for the injection of bactericides. €

Acknowledgements and funding: This research was funded by the Committee of
Science of the Ministry of Science and Higher Education of the Republic of Kazakhstan
(Grant No. BR28713197).

REFERENCES:

1  Estimation of oil and gas reserves at horizons 19—-24 of the Uzen field in Mangistau Oblast.
Report under contract No. 1710/17 in 6 volumes. JSC KazNIPImunaigas. Aktau. 2017.

2 G. Chindaulova, G. K. Umirova. Methodology for creating a unified scheme for interpreting
well logging data for the Uzen field. Proceedings of the International Scientific and Practical
Conference "Status and Prospects for Exploitation of Mature Fields". Aktau, May 16-17,
2019. 2

3  Tetelmin V. V. Geoecology of hydrocarbons / V. V. Tetelmin, V. A. Yazev. - Dolgoprudny:
Publishing House "Intellect", 2009. - 304 p.

4 Tetelmin, V.V. Environmental Protection in the Oil and Gas Complex / V.V. Tetelmin, V.A.
Yazev. - Dolgoprudny: Publishing House "Intellect", 2011. - 352 p.

5 Solving the Problem of Geoecological Risks in the Gas Industry: Review. Inf. / O.P.
Andreeyv, V.N. Bashkin, R.V. Galiulin, et al. - Moscow: Gazprom VNIIGAZ, 2011.-78 p.

6 Managing the process of forming the value of a hydrocarbon flow (using the example of
the prospects for using gas resources in Eastern Siberia), 2018.

7  Technological scheme for preventing emissions into the atmosphere / Fassakhov R.Kh.,
Ibatullin K.R., Makhmudov R.Kh., Makhmudov R.R. // Tatar Center for Scientific and
Technical Information. - 2016. - Issue 127.

143 HE®Tb U FA3 &5 2025 6 (150)



PA3PABOTKA

8  Surguchev M.L., Gorbunov A.T., Zbrodin D.P., et al. Methods of Residual Oil Extraction.
Moscow: Nedra, 2001, 347 p.

9  Surguchev M.L. Secondary and Tertiary Methods of Enhanced Oil Recovery. Moscow:
Nedra, 2015, 308 p.

10 Diyashev R.N. The Role of "Old" Fields in Solving the Problem of Oil Reserves Growth.
Moscow: Oil and Gas Geology, 2004, pp. 56-62.

11 Surguchev M.L., Shevtsov V.A. Characteristics of selective filtration in a heterogeneous
porous medium. — Moscow: NTS VNII for Oil Production, 2012. — Pp. 73-79.

12 Gazizov A.A. Development of integrated technologies — an effective solution to the problem
of oil recovery. — Moscow: Zh. Neftepromyslovoe Delo, 2001. — Pp. 4-10.

13 Patent No. 2174533. Russia. Composition for breaking up water-oil emulsions and protecting
oilfield equipment from corrosion. /Panteleeva A.R. et al.; Published 10.10.2001. — 4 p.

14 Gurvich L.M., Sherstnev N.M. Multifunctional surfactant compositions in oil production
operations. — Moscow: Nedra, 2014. — 267 p.

15 Diyashev |.R., Sattarova F.M., Fazlyev R.T., et al. Combined process of in-situ combustion
with injection of chemical reagents // Abstracts of reports of the int. conf. On the problem
of integrated development of hard-to-recover oil and natural bitumen reserves (production
and processing). - Kazan: 2014. - Pp. 43-46.

16 Gimatudinov Sh.K. Physics of the oil and gas reservoir. - Moscow: Nedra, 2021. - 169 p.

HE®Tb U A3 &§ 2025 6 (150) 144



