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Annotation. This article proposes to develop a plan of phased processes for Labor expertise in
the organization and measures to ensure production safety at an oil and gas enterprise. The article
analyzes the development of asphalt concrete technology based on solid oil residues in the form of
asphalt-resin paraffin deposits of the Kumkol field of Kyzylorda region in order to protect the
environment from pollution by oil waste. In the course of the work, complex processes are considered in
the management of labor protection, the health of employees, Environmental Protection at the oil refinery
and ways to reduce injuries at the production site to a minimum, as well as measures to improve the state
of production and labor protection to prevent accidents at work, occupational diseases and industrial
accidents and incidents.

The main reason for premature damage to coatings is the long-term durability and operational
properties of the bitumen used. Road bitumen produced by oil refineries does not correspond in their
properties to the climatic conditions in which the coating operates. As a result, there is a need to create
viscous substances aimed at increasing the resistance and strength of asphalt concrete coatings to Frost,
shear, scratch, using energy-intensive methods and technologies. The authors have done extensive
research for this purpose. The article develops computational work and graphic work that formulates the
main direction of the article.
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Introduction. We all know that the Republic of Kazakhstan is one of the top ten in the
world in terms of the volume of fossil resources and reserves of oil raw materials. Along with the
benefits, the harmful effects of oil and gas production on the environment are not small. The
consequences of natural or man-made disasters occurring during oil production, transportation
and processing operations, in turn, contribute to the deterioration of the ecological situation of oil
regions. It is clear that oil and oil residues spilled on the ground, torches for burning associated
gases pollute the air, water, soil, harm not only flora and fauna, human health, but also contribute
to the extinction of some living things. During the production process, the oil production
industry contributes to the accumulation and formation of solid waste based on asphalt-resinous
paraffin sediments, which are close in chemical composition to the main composition of the
asphalt concrete mixture of the road surface and are a binder. By replacing commercial bitumen
by using man-made deposits, which contribute to reducing the environmental impact of
accumulated oil waste on the environment based on data from oil fields in the Kyzylorda region.

In modern times, oil is produced on 15% of the upper surface of the globe, including
more than 1/3 of the dry land. There are more than 40 thousand oil fields in the world — potential
foci of influence on natural Geosystems. Currently, from 2 to 3 billion US dollars are spent
annually in the world.oil is produced up to , and according to approximate estimates, the upper
surface of the globe is about 30 million tons annually. T. is polluted by oil, which is equivalent to
the loss of one large oil field by mankind. The problems of oil pollution of the environment are
becoming more and more complex every year and are becoming more and more relevant in the
world.
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Modern approaches to the use of oil waste concentrated in waste collection warehouses
over a long period of operation of oil fields provide for the extraction of hydrocarbons and the
restoration of their marketable properties from the high oil part of the warehouses. Processing of
the lower layers of warehouses and recoverable oil waste is a complex technical task, which is
often solved by destructive methods that do not allow oil products to be returned to the
warehouse. This method is ineffective because solid oil residues contain highly molecular
impurities that have valuable properties and can be returned to the Reserve cycle.

In addition, despite the extreme diversity of existing methods of neutralization and use of
oil waste, the choice of technologies is carried out empirically (from the consumer properties of
waste) or based on the technical capabilities of the technology, that is, insufficiently justified.
There is no single complex creterium of the choice of technology for the use of petroleum
products. This will allow us to approach the solution of common tasks to reduce the man-made
load on natural Geosystems by maximizing the involvement of solid waste from the extraction
and production of a number of products, the solution of which is required by individual tasks. At
the enterprises of the oil production industry, waste is formed during the production, field
preparation and transportation of oil at mine pumping stations. The main sources of oil waste
formation: — Abandoned during oil production-industrial layer (promsloy) (currently absent or
their volume is not increasing); -Cleaning of man-made equipment (bullits located at additional
compression pumping stations); cleaning of oil storage tanks, sewage wells located at pre-oil
treatment facilities (MDS) and cleaning of oil production territories from oil-contaminated soil.

Materials and methods. The main direction of development of production and industry
in the country is the development and effective use of raw materials and fossil resources in the
bowels of the Earth. Including oil and gas production has its own special place [1].

The volume of oil and gas production in Kazakhstan is growing rapidly every year. The
main oil and gas basins of the country include the Caspian lowland, Bozashchi usturty,
Mangyshlak, Shu-Sarysu and South-Turgai lowland. According to the Geological Survey, the
total oil reserves in the South Turgai lowland are 140-160 million tons. It is considered to be
about a ton [2-4]. Currently, the number of newly discovered oil and gas fields located on the
territory of the South Turgai lowland exceeds ten [5].

On the territory of Kyzylorda region, the volume of oil waste — oil sludge and oil soil,
according to Statistics, has reached one hundred thousand tons.

According to the location of oil waste on the territory of Kyzylorda region, all objects
located have a temporary status, which can be conditionally divided into three:

- emergency technological warehouses;

- places for storage of solid oil residues in finished gravel quarries;

- underfloor torches [6].

To date, measures are being taken to increase the environmental safety of oil-producing
enterprises in the region, reducing the volume of oil waste and the number of warehouses for
their storage. Further accumulation of oil waste, with the release of harmful components, causes
significant damage to the environment [7].

Because of this, the environment cannot regenerate on its own due to the accumulation of
oil waste. Therefore, in order to reduce technogenic factors affecting the environment, it is
necessary to reclamation oil-damaged areas and restore soil fertility [8] (Table 1).

Due to the content of substances with toxic elements characteristic of regions of
countries, there is a regional background, which is numerically taken as value 1.

Value 2, a sign that the amount of pollution is high, requiring control of the dynamics of
pollution and elimination of the causes of pollution. Above this magnitude, polluting soils are
considered "very dirty".
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Table 1 — Comparative characteristics of oil-containing, polluted soils in different quantities

Oil content in soil (dry soil), mg / kg

Degree of contamination Mineral part of the soil | Organic part of the
soil
Light-one-to-one: if no measures are taken, plant | 5000+20000 40000+150000

growth slows down; the soil property temporarily
deteriorates.

Moderate - moderate: only some plants develop | 20000+50000 150000+750000
smoothly, retain their green state if they are
carefully adjusted; the soil can be restored in three
years; recultivation-recovery without delay takes 2-
3 times longer.

High-very high: oil is absorbed into the soil to a | 50,000+ high 750000~ high
depth of 10 cm; only one or two plants-sweat are
preserved; proper reclamation-LANs the soil will
regenerate in 3-5 years; without it, recovery will
take 20 years or more.

Around 3, you will have to clean the soil and crust. The magnitude of oil products in the
soil is given in Table 2. If the concentration of petroleum products is higher than 5 g/kg,
measures are carried out to clean the soil layer [9].

Table 2 — The magnitude of oil products in the soil

Background indicator Quantity of petroleum products, mg / kg
1 50

2 1000

3 5000

In the" methodological recommendations for the identification of degraded and polluted
lands™, an assessment of soils contaminated with petroleum products at five levels is prescribed.
In accordance with the" methodological recommendations for the identification of degraded and
polluted lands", the level of oil product content in the soil is given in Table 3 [10].

Table 3 — The level of content of petroleum products in the soil

Element Composition according to the contaminated level (mg / kg)

additives ability to low medium high very high
QOil and | <IIIPK From 1000 From 2000 From 3000 5000<
petroleum
products

The soil is considered a biological environment saturated with various microorganisms
(bacterial and fungal). By rotting organic soil residues, these microorganisms create favorable
conditions for the formation of organic acids, which enter into a chemical reaction with mineral
particles [11].

One of the most important parts of the soil is humus, which contains high molecular
weight organic acids, salts and other substances (Table 4). Soil colloids, consisting of Fine
Organic and mineral particles, increase the acidification of the exchange capacity of the soil [12].
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Table 4 — Classification of oil waste processing methods

The main
?Iassmcatlon Variety of method Main advantages Restrictions in use
eature of the
method
1 2 3 4
1. Thermal incineration in open | It does not require | Risk of incomplete
warehouses particularly strong costs combustion of petroleum
products, severe
contamination of the air
basin from burned
products
incineration in furnaces | Used for many types of | Large loss of purification
of different designs and | waste. and disinfection of flue
types gases
AOSTRA  TASWUK | The resulting products | High energy and material
method, which | can be used again. Solid | costs
combines the processes | waste recycling particles
of incineration and | will be environmentally
pyrolysis, thermal | safe. Much more
separation economical than burning
2. Chemical hardening by dispersing | High efficiency of the | It requires the use of a
with slaked lime or | process of processing oil- | special installation, a
other hydrophobic | containing waste to obtain | certain amount of high-
reagents a hydrophobic powder- | quality  slaked  lime,
like material that can be | additional study of the
used in road construction. | environmental impact of
This is one of the most | the formed hydrophobic
promising methods of | product.
processing and using oil
waste

Table-4 presents a classification of modern approaches to the use of oil waste used in
world practice. Classification features are the processes that take place during the processing of
oil waste. The table also shows the advantages and disadvantages of various approaches [13].

The application of methods depends on the composition of raw materials, the nature of oil
waste, the ratio of organic and inorganic components in it, environmental requirements, specific
conditions-the profile of the enterprise, its technical capabilities, etc. The analysis of oil waste
processing technologies introduced at the enterprises of the industry showed that mainly foreign
production equipment with a price of more than a million dollars is used for their
implementation.

In addition, many equipment mainly works with heating of liquid oil waste — oil waste
intended for processing the upper water-emulsion layer of reservoirs, and has a limit on the
content of mechanical impurities of 7-20% in the oil waste processed by mass. The specified
restrictions create difficulties in the processing of solid oil residues and provide only destructive
thermal methods that do not allow them to return pre-oil products to stock turnover before
cleaning at these installations [14-15].

In addition to the advantages and disadvantages of the method, the lack of a
comprehensive criterion for choosing a technology for the neutralization of oil waste, which
takes into account the reserve potential, origin, composition and beneficial properties of oil
waste, complicates the choice of the most economically and environmentally optimal
technology.
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Results and discussion. The rise of environmental safety issues in the oil waste
development system around the world is becoming increasingly urgent. After all, this problem is
often observed in every oil-producing region.

Although we say that oil waste has a certain degree of harmful effect on the environment,
the main important issue is the processing and use of oil waste (scientifically based amounts)
throughout the entire period of oil refining work. At the same time, oil waste belongs to the
second material resource and is used as the primary raw material in agriculture in terms of
chemical composition.

Therefore, from an environmental point of view, the processing of oil waste and reducing
its formation is an important issue, and this requires the availability of new approaches and
techno-environmental solutions.

The results of the analysis of the scheme of movement of oil waste using the example of
oil producing enterprises of the Kyzylorda region showed that the strict requirements imposed on
oil waste are carried out in accordance with the current sanitary and hygienic and environmental
standards of Environmental Management.This creates conditions for reducing the payment for
harmful substances thrown into the environment and solving engineering and environmental
problems with the introduction of new equipment, technologies.

The main directions of work on the cleaned floor were proposed: return to the original
location or further reclamation with placement at production sites; use of damaged, but not
contaminated areas for reclamation; improvement of landfills for road construction, cleaning and
re-cleaning of solid oil residues.

In addition, using oil sludge in road construction, it is possible to reduce the cost of the
constructed road and optimize the technological process.

Research studies have shown that by adding light oil to the soil in a volume of 2-3%, it is
possible to reduce the consumption of cement material by 2%, while increasing the water
absorption and cold resistance of cement soil. It turns out that with the addition of a mixture of 8-
12% cement and 2-3% oil to smooth smooth sand, the cement soil corresponds to Class I1-111
strength.

Ttechnically close method of preparation of asphalt concrete mixture, which involves the
use of asphalt concrete mixture containing 8-10% water by bubbling oil with a temperature of
80-950c, reheating with a mineral component to 150-1600c and adding bitumen heated to 140-
1500C to this mixture. So the oilcloth is 18-20% of the mass of bitumen.

The disadvantage of this method is the duration and complexity of the process and its use
of a scarce commodity product — bitumen, which is expensive in price.

The next area of application of oil waste as a raw material is the preparation of building
materials. The use of oil waste allows not only to reduce the consumption of traditional raw
materials — bitumen and oil, but also to obtain building materials that have high physical
chemical properties.

The main results of the research work in the article consist of the following:

The analysis of the directions of use of oil waste as a reserve of non-refundable raw
materials showed that mainly oil waste is obtained for use, such as oil sludge and oil soil. It was
established that the main criterion for the suitability of asphalt-resin paraffin deposits for various
industries as technogenic raw materials is the composition associated with its origin. Based on
the study of the composition and mechanism of formation of ASHPF and its impact on
environmental components, as well as methods of its use, it was found that there is insufficient
data on its processing as a non-return raw material on the road surface.

The environmental and economic efficiency of the practical implementation of this
solution is confirmed by the fact that the proposed technology for processing ASHPCS excludes
the formation of non-return waste, and the implementation of which allows you to obtain new
products that can fully compensate for production costs.

A resource-saving technology has been developed that allows you to reduce the volume
of concentration of solid waste from oil production by using ASHPSH as an organic viscous
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binder on the road surface with physical and mechanical characteristics at a level not lower than
standard.

As a result of the study, ways of using oil residues, especially asphalt-resin paraffin
deposits (ASHPSH), as recoverable raw materials were identified. The features of the
composition of ASHPSH and its impact on the environment were studied and the scientific and
technological foundations of its use as an organic viscous binder of road surfaces were
developed. The proposed technology has been proven to be environmentally and economically
efficient, reducing waste volumes.

The most important thing when assessing the state of the air basin of the oil production
zone is to establish a dangerous amount of its pollution, depending on natural and climatic
factors.

Each of the stages of development of oil and gas production zones (exploration, field
development and construction of main oil and gas carrier systems, their operation) is
characterized by Types, intensity, levels of impact and level of transformation of natural
conditions [14, 15].

The main atmospheric pollutants emitted by internal combustion engines are: carbon
monoxide, nitric oxide, sulfur oxide, benzapiren, aldgides and ash. To this list can also be added
the smell and smoke of gases with an expired service life, which have a negative impact on a
person [14, 16].

It is known that during the year, diesel installations of one drilling rig produce about 2
thousand hydrocarbons and ash, up to 30 tons of nitrogen oxide, 8 tons of carbon monoxide, 5
tons of sulfur andigrid. In winter, the removal of pollutants is carried out at intervals of more
than 2 km near drilling. Within the framework of this zone, a man-made area with a total weight
of chemicals of 2.4-3.4 t/km is formed.

In the process of operation of a diesel engine, it is necessary to take into account the
presence of pollutants (fuel t/kg.) the number is shown below. They can significantly determine
the sanitary level of the unit during Operation: carbon monoxide — 9, nitric oxide — 33, sulfur
oxide — 6 (defined as the ratio of the specified number to % of sulfur in fuel); hydrocarbons - 20;
aldehydes, organic acids — 6, solid particles (ash) (defined as the product of the specified number
of % of solid particles).

Conclusion. As a result of the study, ways of using oil residues, especially asphalt-resin
paraffin deposits as recoverable raw materials were identified. The features of the composition
of ASHPSH and its impact on the environment were studied and the scientific and technological
foundations of its use as an organic viscous binder of road surfaces were developed. The
proposed technology has been proven to be environmentally and economically efficient,
reducing waste volumes. As a result of practical tests, it was found that the physical and
mechanical properties of asphalt-concrete based on ASHPSH fully comply with regulatory
requirements. It was shown that at the plant of "Kyran" LLP in Kyzylorda region, the technology
was implemented in practice, the economic effect of which will ensure savings of about 1.3
million tenge per 1 km of road.
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MYHA KAJIBIKTAPBIH KAMTA KOJIETE )KAPATY APKBLIBI KOPIIATAH OPTAHBIH
CAITACBIH )KAKCAPTY

CapabexoBa YK PhD, nouent
Paiim6exosa C.P.", 6B11279 «Owmip Tipiimirinis Kayincisiri skoHe Kopluaran opTanbl Kopray» BBb-
HBIH 3-111i Kypc CTYACHTI
KackbipOekKbI3bl K.?, 6B07321 «FumapaTrap MeH UMapatTap/Isl ecenTey kaHe kobanay» bbb 3-kypc
CTYZAEHTI

1Kopl§bzm ama amuvinoaewl Kvizviniopoa ynusepcumemi, Kvizviiopoa x. Kazaxcman
zXaﬂbllgapaﬂbm oinim 6epy kopnopayuscel (KazbCKA xamnycwt), Aimamet K., Kazaxcman

Anngarnma. byn makamana yiibiMaarel eHOEK capanrtamMachl MEH MYHal-ra3 KoCINOPBIHBIHIAFbI
OHJIIPICTIK KayiNCi3MiKTI KaMTaMachl3 €TeTiH mapaiapAblH Ke3eHIIK MPOLECCTePAiH KOCIAPhIH d3ipiey
YCBIHBUIAABI. Makanaga MyHall KaJIbIKTapbIMEH JIACTaHyJaH KOpIIaFaH OpPTaHbl KOPFAay MaKCaThIHIA
Ke3butopaa 06mbickl, KymMKen KeH OpHBIHBIH acqaibTThI-IIANHBIPILl MapauHAl MIeTiHAIep TYpiHAeri
KaTThl MyHal KaJJIBIFbI HET13iHe ac(haibTThIOCTOH TEXHOJOTHACKIH )Kacay TajllaHFaH.

Kympic OapbIChIHAAa KYpAelNi TpoueccTep €HOEKTI KOpFaynbl OacKapylarbl, KbI3METKepIep
JCHCAyJIbIFBl, MYHAl OHJEYy 3aybITBIHAAFbl KOPIIAFaH OpPTaHbl KOpFay J>KOHE OHIIPIC OpPHBIHAAFBI
KapakaTTaHyJIap/bl €H a3 [IaMara JIeHiH Tycipy >KOJIapbl KapacThIPBUIFaH, COHBIMEH KaTap eHJipicTe
JKazaTalibIM OKWFallapIbl MYMKIHJITIHIIE OOJABIPMAY YIIiH, KOCINTIK aypyiap MEH eHIIPICTIK amarrap
JKOHE OKHFaJIapblH aJblH ajly YIUiH eHAIpic >Kargaibl MEH €HOEKTI KOprayaAbl JKakcapTy Iapanapbl
KapacThIPBUIAJIbI.

KaOprHaapapH Mep3iMiHeH OYphIH OyIliHyiHe KOJIaHBIIATHIH ONTYMHBIH Y3aKKa IITBIIaMIBLTBIFbI
MEH maiaanaHy kacuertepi cebenm Oonabsl. MyHaiinpl KalTa eHAEY 3aybITTapbl ILIBIFAPATBIH KOJ
OuTyMIapel ©37epiHiH KacueTTepi OOWBbIHIIA KaObIH KYMBIC ICTEHTIH KJIMMAT XarJaiinapblHa colkec
emec. COHBIH caljlapblHaH DHEPTUSHBl KAXKET eTHEUTIH oMIiCTep MEH TEeXHOJIOTHsIIApbl MaiinanaHa
OTBIPBIN, ac(ambTTHIOETOH >KaOBIHIAPHIHBIH as3fa, BIFBICYFa, ChI3aTKa TO3IMALUITIH XKoHE OepiKTiriH
apTTBIpyFa OaFbITTalFaH TYTKBIPIIBI 3aTTap jKacay KaKETTINIr TyBIHIAHIel. ABTOpIap OCBHl MakcarTa
KeJIEMJIi 3epTTeyJiep *KacaraH.

Makanaga ecentey SKYMBICTaphl MEH MAaKaJIAaHBIH HEri3ri OarbITBIH  TYKBIPBIMIAUTHIH
rpaUKaJIBIK XKYMBICTAp >KACaJIbIHFaH.

Tipexk ce3aep: ActhanbTThI-albIpibl NapaduHl MeTiHgUep, Malnap, Iaibpiaap, OUTyM,
actanpTeHaep, CepHiMIiTiK.

VJAYYIIEHUE KAYECTBA OKPYXXAIOIIEN CPEJBI IYTEM IEPEPABOTKH
HE®TSHBIX OTXO0J10B

CapaGekosa Y.JK.", PhD, noueHT
Paunméexosa C.P.!, cryzent 3-ro kypca OIT 6B11279 «Be30macHOCTb KHU3HEASATEIbHOCTH H OXPaHa
OKPY>KaIoIeH Cpeab
Kackpip6exknizbl K%, cTynent 3-ro kypca mo OIT 6B07321 «Pacuer 1 IpOeKTHPOBAHHE 3IAHUIA 1
COOPYKEHUI»

1 .
Kuoizvinopounckuii ynusepcumem umenu Kopkeim Ama, Keizvinopoa, Kazaxcman

2

Meorcoynapoonas obpazosamenvuas kopnopayus (kamnyc Kazl'’ACA), Aamamet, Kazaxcman
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AHHoTamusa. B nmamHOW craThe npeiaraercs pa3padoTaTh IIaH TOATAMHBIX IPOLIECCOB
MPOBEJCHHUS  TPYJAOBOH  3KCHEPTHU3bI B  OpraHM3allMd W MEPONPUATHH 1O  00eCIeUeHUro
MPOM3BOJCTBEHHON 06€30acCHOCTH Ha HeTera3oBoM NMpeANnpHusITUU. B cTaThe aHAMM3UpyeTCs pa3padoTKa
TexHOJIOTHH  achanbTOOETOHAa  HAa  OCHOBE  TBEpPABIX  HE(MTAHBIX  OCTaTKOB B BHJC
actanprocMoonapa@HOBBHIX OTIOXKEHUH MectopokaeHuss Kymkoms KeBpuiopawHckoilt obmactu ¢
SN0 3aIUThI OKPYXKAOIICH CPEe/Ibl OT 3arpsA3HEHUS HE(PTSIHBIME OTXOIaMHU.

B xome paboThl WM3yd4aroTCA CIIOKHBIE TPOIECCH B YIPABICHWH OXpPaHOW TPy.a, 3/IOPOBBE
COTPYTHHUKOB, OXpaHa OKPYXArOMIeH cpeabl Ha HeTenepepadaTHIBAIONIEM 3aBOJIE M CITOCOOBI CHIKEHUS
TpaBMaTH3Ma Ha MPOU3BOICTBEHHOM ILIONIAIKE IO MUHIUMYMa, a TAKXKE MEPBI 10 YIIYYIICHUIO COCTOSHUS
MPOU3BOACTBA M OXPaHbl TPyAa Ui MPEAOTBPALICHHUS HECUACTHBIX CIIy4aeB Ha TPOU3BOJICTBE,
npodeccHOoHaNbHBIE 3a00JIeBaHMsI, HECUACTHBIE CIIy4al W WHIHUIACHTH Ha Mpon3BoacTBe. OCHOBHOU
MPUYUHON TPEKICBPEMEHHOTO TOBPSKICHUSI TOKPBITUH SABISCTCS JJIUTEIbHAsl JIOJTOBEYHOCTh U
JKCILTyaTal[MOHHBIC CBOMCTBA UCTIOIB3yEMOTO OUTYMA.

JopoxHBIE OWUTYM, TPOM3BOAWMEIN HedTenepepabaThIBAIOIIMMA  3aBOJAMH, TI0 CBOUM
CBOICTBaM HE COOTBETCTBYET KIMMAaTHYECKHUM YCIOBHUSM, B KOTOPBIX JKCILIyaTHPyeTCd TMOKpHITHE. B
pe3ysbTaTe BO3HUKAECT HEOOXOAMMOCTh B CO3JIaHUHM BS3KMX COCTAaBOB, HAIIPABJICHHBIX HA IOBBIIICHHUE
CTOWKOCTH M TPOYHOCTA ac(hadbTOOETOHHBIX TOKPBHITHH K 3aMep3aHuio, CABWTY, LapamaHuio, C
HCTIOJIb30BaHIEM YHEPTOEMKHAX METO/IOB ¥ TEXHOJIOTHH.

ABTOpBI TIpOBEM OOIIMPHBIC MCCICAOBAaHUS ¢ 3TOH oOjacTh. B crarhbe mnpeacTaBiIcHBI
BBIUMCIIMTEIbHBIE U TpapUUeCKHe HCCIICIOBaHHS, KOTOpbIe (OPMYIHPYIOT OCHOBHOE HAarpaBiICHUC
CTaThH.

KawoueBbie caoBa: acdanbrocMononapadiHOBbIE OTIOXKEHHS, Macia, CMOJBI, OHUTYyM,
ac(aNbTeHBI, JJIACTUYHOCTb.
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