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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets it
apart from other research databases. The inclusion of News of NAS RK. Series of geology
and technical sciences in the Emerging Sources Citation Index demonstrates our dedication
to providing the most relevant and influential content of geology and engineering sciences
to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6edendi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonozuu u
MeXHUYecKux Hayk» ol npunsm 015 unoexcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvbheuue2o npuHAmMUs
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MEeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.
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Abstract. Thisarticle presentsresults ofassessing monitoring state of technogenic
load on natural environment in the context of development of the Zhanazhol oil field
in the Aktobe region and activities of other oil-producing enterprises in Kazakhstan.
It is demonstrated that, due to production activities of several large oil-producing
enterprises, significant accumulations of oil-contaminated soils have formed on the
territory of the Republic, causing substantial environmental pollution. Principal
potential sources of soil contamination with oil and petroleum products include
on-land transport vehicles, oil storage facilities, oil refineries, and transportation
systems for petroleum products. The most problematic environmental situations
associated with land pollution, particularly during accidental spills of oil and
petroleum products during production and transportation, have been identified
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and evaluated.. Therefore, within oil-producing fields, it is crucial to implement
reclamation measures aimed at restoring soil fertility. Reclamation method has been
developed for soils contaminated with petroleum products using biopreparations
derived from plant and food industry waste. Scientific significance of this study lies
in the advancement of oil spill remediation methods based on the use of rice husks
and biopreparations that contribute to mitigating and eliminating environmental
impacts of oil production and transportation. Study results can be applied to
reclamation of oil-contaminated lands in other regions and serve as a reference
for master’s and PhD dissertations at the Kazakh National Research Technical
University named after K.I. Satpayev.

Key words: oil fields, development, oil products, oil spill, soil pollution, natural
environment, bioreclamation
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AnnHoTauus. Makanaga Axkre6e oOnbIchIHAarbl JKaHaKOI KEH OPHBIH Urepy
ke3iHzge koHe Kasakcranmarel 0Oacka ja MyHall OHJIIPYII KOCIOPBIHIAP/IBIH
KbI3METI HOTHXKECIHAEC TaOWFH OpTara TEXHOTEHHIK JKYKTEMEHIH MOHHUTOPHWHII
KarmaiblH Oaranay HOTHXKenepi OepinreH. PecnyOnmka aymarsinaa Oipkarap ipi
MYHall eHZIIpyIIl KOCIMOPBIHAAPABIH OHIIPICTIK KbI3METI HOTHKECIHIE MyHAHMEH
JacTaHFaH TOIBIPAKTHIH OpacaH 30p MeJIepi KHHAKTAIbI, KOpLIaraH OpTaHbl
alTapiablKTail JacTaraHbl KepceTureH. TOmbIpakThIH MyHail jKoHe MyHal
OHIM/IEpIMEH JIaCTaHYBIHBIH HETI3rl oJeyeTTi Ke3AepiHe >KepycTi KemikTepi,
MyHail KoWMmanapbl, MyHail eHJEy 3aybITTapbl, COHIAl-ak MyHall eHiMuepiH
TachIMaJIaWTBIH KOJIKTep karajabl. MyHail eHAipy KoHE TachbIMajjay Ke3iHjae
MyHall MEH MyHail ©HIMJAEpPiHIH TOTEHILE TOrilyl Ke3iHAe JKep pecypCTapbIHBIH
JACTaHYBIHBIH €H MPOOIeMalIbIK SKOJOTHSUIBIK >Kardaiaapbl aHBIKTAJAbl KOHE
Oaranmanspl. TeTeHIIe MyHall TOTiTyIepi HOTHKECIHAE JacTaHFaH JKep yyacKeiepi
WIFalObIH JKaiFacTelpya. COHIBIKTAaH MyHall KeH OpPBIHIAPBIHBIH ayMarblHAa
KEpIiH KYHapJbUIBIFBIH KallblHA KENTipy YIIIH MEJIMOPATUBTIK IIapanapbl
KYPTizy eTe MaHbBI3bl Moceie OONbI ecenteieAl. OCIMIIK KOHE TaraMJIbIK
KaJIJIBIKTap HEri3iHeri OMOMOTHSUTBIK OHIMIIEP/Il MaiaiaHa OThIPBIN, MyHalMEH
JacTaHFaH kepiepli OnopemMeauanusiiay TEXHOJIOTHACH 3ipieH . KyMBICTBIH
FBUIBIMHA MaHBI3IBUIBIFBl MYHall OHIIpy MEH TachbIMajlaydblH TaOUFu opTara
ocepiH azaiiTyra oHE JKOIOFa KOMEKTEeCETiH KYpilll Kaybl3bl MEH OHONpenapaTThl
KOJIJIJaHY HETI3iHJIe TOrireH MYHall KaJJbIKTapbIH KO JJICTEPIH KETULIIpYye.
3eprrey HoTMKenepi Oacka aliMakTaparbl MyHaliMeH JlacTaHFaH >Kepiepii
PEeKyIBTUBALMSIAY/IA )KOHE OJIAPBIH OCIMIIIK KaMBUIFBICHIH KaJllIbIHA KEATIpyMEH
aifHaJbICaThIH JKOJOT-FambiMAap, coHbiMeH Karap K.M. CorbaeB arTbiHAarbl
Kaszak yiTTBIK TEXHUKAJBIK 3€pTT€Yy YHHBEPCHUTETiIHIH MarucCTpaHTTapbl MEH
JOKTOPAHTTAPBl AUCCEPTALMSILIBIK )KYMBICTAPBIHIA TaiianaHa amazibl.

Tyiiin ce3mep: MyHalli KeH OpBIHIApbI, HWrepy, MyHall eHiMIepi, MyHal
TOTiH/IIepi, TONBIPAKTHIH JJACTaHYbI, TAOUFH OPTa, OMOJIIOTHSIIBIK KAJIIIbIHA KEATIpY
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AnHoOTamus. B crarhe mpuBeieHbl pe3ysbTaThl OLICHKH COCTOSHUST MOHHUTO-
pUHTa TEXHOICHHON HAarpy3kd Ha MPUPOJIHYI) CpPEly B YCJIOBUSX OCBOCHHS
He(TssHOrO MecTopoxKaeHus JKaHakol B AKTIOOMHCKOW OOJIaCTH, a Takke B
pe3yibTaTe JAesITeIbHOCTH APYruX HedTeqo0bBaomuX npeanpustuii Kazaxcrana.
[Toka3aHo, 4TO Ha TEPPUTOPUU PECIYOIHMKH B PE3yIbTaTe IMPOU3BOJICTBEHHON
JESATEIILHOCTA Psijila KPYHHBIX He(TeT00bIBAIOIIMX TMPEANPUITUNA HAKOIHINCH
OTPOMHBIE  KOJIMYECTBAa  He(Te3aMa3y4eHHbIX  TPYHTOB,  CYIICCTBECHHO
3arpsI3HSIONIMX OKPYKAIOIIYIO IPUPOHYIO cpeny. K OCHOBHBIM TOTCHIIMAIBHBIM
HCTOYHMKAM 3arpsi3HEHHsI M0YB HE(PTHIO M HEPTENPOAYKTaMU MOMXKHO OTHECTH
Ha3eMHbIC TPAHCIIOPTHBIC CPE/CTBA, HepTexpaHuuIa, HedTenepepadaTbIBarOIIUe
MPEIPUATHS, & TAKIKE TPAHCIIOPT, MEPEBO3SALINI HEPTSIIPOIYKTHI. YCTaHOBICHBI
U OIICHeHbl HauOojee MPOOJIIEMHBbIC SKOJOIMUECKHE CUTYallUU 3arps3HEHUs
3eMEJIbHBIX PECYPCOB IPU aBapuUHOM pasiuBe He(TH W HE(TENPOAYKTOB B
Mpolecce J0ObIYU U TPaHCTIOPTUPOBKH HeTu. [Li1o1maau sxe 3arps3HeHHBIX 3eMellb
IIPOIOJDKAIOT YBEIIMYMBATHLCS B PE3YJIbTaTe aBapUitHbIX pa3inBoB Hedtu. [ToaTomy
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Ha TEPPUTOPUU HEPTETOOBIBAIONIUX MECTOPOXKIACHUH, BEChMa aKTyaJbHBIM
SIBIISIETCSl TIPOBEJIEHUE PEKYIBTUBAIMOHHBIX MEPONPHUSATHI 1O BOCCTAHOBJICHHUIO
iogoponust 3emenb. Pa3paboraH crmoco® peKyabTUBAllMU 3arpsi3HEHHBIX ITOYB
He()TENPOMyKTaMH C WCTIOJh30BAaHUEM OHMOIIperaparoB Ha OCHOBE OTXOJIOB
PACTHTEIBHOTO W TIMINEBOTO TPOUCXOKACHUA. Hayunoe 3HaueHue pPabOTHI
3aKIII0YAaeTCsS B COBEPIICHCTBOBAHWU METOAOB YTHIIM3AlMU HE(TSHBIX Pa3INBOB
Ha OCHOBE INPHMEHEHHUs PHCOBOW IENyXW W Ouompemnapara, CIioCOOCTBYIOIIMX
CHIDKEHUIO W YCTPAHEHHWIO BO3ICHCTBUS JOOBIYM M TPAaHCHIOPTHPOBKU HEPTH
Ha TIPUPONHYIO cpemy. PesynbraTel MCCIeNOBaHUS MOTYT OBITh HCIIOIB30BaHbBI
MpH  PEKyJIbTUBAIIMM HE(TE3arpsA3HEHHBIX 3€MeNlb JPYTUX PErHOHOB TIpHU
BOCCTaHOBJICHHH WX PACTUTEIHHOCTH, a TaKXKe B JAMCCEPTAIMOHHBIX paboTax
MarucTPaHTOB M JOKTOpaHTOB Ka3aXCKoro HallMOHAIBHOTO HCCIE0BaTEECKOTO
TexHuueckoro yuusepcurera umenu K.M. Carnaesa.

KuaroueBbie ciioBa: HeQTsIHBIE MECTOPOXKICHHS, Pa3pad0TKa, He(PTETPOTYKTHI,
pasnuB HepTH, 3arpsA3HEHUE TTOYBHI, IPUPOHAS cpena, ONOpEKyIHTHBAIIHS

Introduction. One of the serious problems of environmental protection during
the development of oil fields is the elimination of the consequences of oil pollution
of soil. Pollution of soil with oil products disturbs its ecological state and deforms
the natural structure of biogeocenoses. Elimination of oil spills can significantly
improve the environmental situation in areas immediately adjacent to technological
facilities.

On the territory of Kazakhstan, as a result of production activities of a number of
large oil producing enterprises, huge amounts of oil-soiled soils have accumulated,
significantly polluting the natural environment. The areas of contaminated land
continue to increase as a result of accidental oil spills. This leads to irreversible
changes in the morphological composition, physicochemical and microbiological
properties of the soil cover. Further accumulation of oiled soils is unacceptable
and requires immediate reclamation activities to restore land fertility. The existing
technologies of oil-contaminated land remediation, namely mechanical, physical-
chemical and thermal, do not meet the requirements of ecological and economic
efficiency and can cause long-term damage to the ecosystem (Kuldeev, et al., 2021;
Bekbasarov, et al., 2007; Baidhzhanov, et al., 2021).

The section of the Caspian pipeline Kenkiyak-Kumkol passes through three
regions of the Republic: Aktobe, Ulytau, Kyzylorda (Fig.1).
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KeHKuaK

Figure 1 — CPC oil fields

For the conditions of Kenkiyak, Zhanazhol, Kumkol fields the most
environmentally friendly method of oil-contaminated soil remediation is the
use of various biological additives and preparations that intensify the activity
of hydrocarbon-oxidizing microorganisms, resulting in the purification of oil-
contaminated soils by microbiological destruction of oil hydrocarbons contained
in them. In this connection, the development of oiled soil remediation technology
based on the use of cheap and highly effective biopreparations is an urgent task
(Novoselova, et al., 2009; Stupin, 2009).

The aim of the work is to develop an effective technology for reclamation of
oiled lands through the use of highly effective biopreparations to ensure the normal
functioning of the ecosystem in the conditions of the Zhanazhol field.

Materials and research methods. Samples of oil-contaminated soils of
different sites of Zhanazhol deposit in Aktobe region of Kazakhstan were used for
the research.

The choice of soil monitoring methods was carried out taking into account the
available sources of pollution and types of soil pollution: chemical, biochemical,
biochemical, microbiological and others. The analysis of existing methods of
ecological soil monitoring shows that due to high cost and technological complexity
the application of a number of them is limited. Therefore, an effective approach to
determine the degree of soil contamination by oil products is the use of bioindication
and biotesting methods.

Research results.

Assessment of oil waste accumulation at the Zhanazhol field. In many researches
devoted to the reclamation of oil-contaminated land plots, various methods have
been considered, such as the use of oil waste as a secondary raw material, but only
in limited areas of application, in particular, as a construction mastic, waterproofing
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materials, road construction, etc. (Bek, et al., 2020; Kuldeev, et al., 2021). At
the same time, further accumulation of oil waste and its negative impact on the
environment undoubtedly forces to search for new and more promising areas of oil
waste utilization.

Monitoring of the soil condition in the territory of the field is carried out twice
a year, in spring and fall. Observations of chemical contamination of soils to the
depth of 5-20 cm - three times a year, including the summer period. At that, the
main indicators of physico-chemical properties of soils (chemical composition,
soil extract, mechanical composition) determining their condition, degree of
pollution by oil products, heavy metals, radionuclides and state of surface radiation
background are recorded. Zonal subtype of soils in the characterized territory is
gray-brown, desert soils. Significant areas of the territory are occupied by solonts
and their complexes. The characteristic feature of saline soils is predominance of
soda salts (NaHCO?3) in their composition. Figure 2 shows the results of the study
of heavy metals and oil products content in the soils of the field in the summer
period of the year ( Merekeyeva, 2024).
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Figure 2 — Content of heavy metals in soils of the deposit

All soils of the study area are characterized by low humus content, small layer of
horizon (A-HB), low content of nutrition elements, low absorption capacity. These
features of soils are a consequence of bioclimatic conditions of soil formation: low
precipitation, high summer plus temperatures, which determined the predominance
of xerophytic semi-shrubs and saltbush with the participation of ephemerals and
wormwoods in the vegetation cover.

Changes in the mechanical composition of surface soil horizons are associated
with the process of deflation (wind erosion), therefore, the soils of the deposit are
deflation-hazardous. The stimulating factor of deflationary processes development
is mechanical disturbance of surface soil horizons and destruction of vegetation.
The main measure to combat deflation on the territory of the field is sowing of
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drought-resistant wild and salt-tolerant grasses, shrubs and tree plantations. The
system: soil - vegetative vegetation is very sensitive to changes in the conditions
of existence.

Studies of the spring period of 2023 showed that the system “soil-vegetation”
contains heavy metals and hydrocarbons to a greater or lesser extent. The gross
content of heavy metals in soils had a mosaic structure and was characterized by
some features of cumulation. In spring period, the gross content of elements in
soil samples was within the limits: zinc 18.09 - 30.01 pg/g; copper 3.09 - 6.28
ug/g; cadmium 0.08 - 0.23 pg/g; lead 0.50 - 8.17 pg/g. A clear series of metals
was traced: zinc - lead - copper - cadmium. On the majority of the transects the
indicators of metals leveled off. The concentration of hydrocarbons in most cases
ranged from trace to 0.850 pg/g dry soil (Almatova, 2022)

To date, as aresult of accidental oil spills and other violations of the technological
regulations of the field Zhanazhol accumulated more than 15319.34 tons of oiled
soil, as a result of which hundreds of hectares of land were out of economic turnover.

Bioreclamation of oiled land resources. Intensive development of oil production
and transportation is inextricably linked with accidental spills of oil products. Oil
products from the place of their spillage are removed in the form of oiled soil and
stored in special authorized barns. At present, hundreds of thousands of tons of
oil waste have accumulated in oil producing regions, which continue to pollute
the environment with harmful emissions. Further accumulation of oil waste is
inadmissible without reclamation measures to restore soil fertility, i.e. it is necessary
to carry out agrotechnical, phytomeliorative and microbiological measures to clean
up oil pollution. The most effective direction of oil-contaminated soils treatment is
bioreclamation of oiled soils.

In ecotoxic studies of oil products, great importance is attached to the search
for regulators of the process of self-cleaning of soil from oil by accelerating its
degradation. In practice, the most promising direction of cleaning oil-contaminated
soils is bioremediation of oiled soils using biopreparations as oil destructors. The
advantage of biochemical method is ecological safety and low cost, because for
utilization with the help of microorganisms 1 ton of waste requires 50-80 dollars,
when buried the cost rises to 200 dollars, and when incinerated - up to 650 dollars
/ ton.

The reclamation process was carried out in the field near well Ne25, i.e. in the
area where oiled soil was formed. To restore soil fertility in the field at the pilot
composting site, food waste from the enterprise is used as oil-destroying ingredients
along with the proposed biopreparation «Bioshel», which eliminates the need to
transport multi-tonnage oil waste to a special site for its reclamation. In addition,
the remediated soil will later be used as biohumus for growing cultivated or wild
plants near the field, which will be the first experimental process of ecologization
of oil waste at the site of its formation.

Soil soils heavily contaminated with petroleum products were collected and
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bored (Fig. 3). Technological samples were taken from the oil-contaminated soil
stockpile for laboratory studies on the biodegradation of petroleum products in the
soil using the proposed biopreparation.

: o e d&mM'mr
F igure 3 — Collected Oil-Contaminated Soil Stockplles

For reclamation of oiled soils we used biopreparation «Bioshel», obtained by
composting rice husk with the use of cellulose-degrading aerobic and anaerobic
soil microorganisms. The biopreparation «Bioshel» is an excellent substrate for
converting petroleum waste into biocompost. Production ofbiopreparation «Bioshel»
from rice husk is a science-intensive process. The production of biopreparation is
carried out on special compost fields near rice cleaning plants, where huge stocks
of rice husks are accumulated. For adaptation of microorganisms (strains) of the
biopreparation to oil-contaminated soils, oil-contaminated soils are added to the
composition of the preparation in dosed quantities. The adapted biopreparation
actively transforms oil-contaminated soils into biocompost mainly under aerobic
conditions. The intensity of degradation of oil products in soil mainly depends on
the amount of biopreparation, mixing time, aeration depth, temperature and pH of
the soil environment. The intensity of degradation of petroleum products increases
as the proportion of the preparation in the soil increases due to the increase in the
porosity of the soil. The intensity of oxidation and, consequently, degradation of
petroleum products is also promoted by soil mixing, which results in additional
delivery of air oxygen to the lower layers of soil (Lazarev, 2013).

Discussion of the results.

Mixing of oiled soil with «Bioshel» preparation and some ingredients, including
rice husks, seeds of wild plants and fillers promotes restoration and accumulation
of air and moisture in them. Accumulation of moisture and air in oil-contaminated
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soils creates favorable conditions for activation of indigenous soil microflora and
accelerated degradation of oil products.

The results of a series of experiments show that in all variants of the experiment,
as the time elapses and mixing, the oiled soil gradually loses the sharp smell of oil
products and, accordingly, the color of the soil becomes darker. In all experiments
without exception after 4-6 weeks the soil completely darkens and the oil odor
disappears. These visual and qualitative indicators testify in favor of the fact that the
biopreparation «Bioshel» is an excellent soil regulator that promotes the transfer of
petroleum products into biocompost. The used biopreparation, creating conditions
for biodegradation of petroleum products, improves agrophysical and agrochemical
condition of soil, thus restoring its fertility. Hydrocarbons in composting conditions
under the influence of mineralization and humification are transformed into
biohumus. In general, the process of biodegradation of petroleum products in soil
follows the scheme: Soil + Microorganisms (in conditions of greenhouse effect) =
Biocompost + carbon dioxide + heat.

Biopreparation «Bioshel» in comparison with known imported biopreparations
(Devoroil, Bioprin, etc.) is characterized by high efficiency of oil-contaminated soil
remediation due to the following properties: high rate of hydrocarbons destruction;
possibility of using the preparation in liquid and solid form; high activity towards
oil; content of easily accessible soil microorganisms, actively working in aerobic
and anaerobic conditions (Kunbazarov, et al., 2004; Slyusarenko, et al., 2013).

Soil treatment with the help of biopreparation «Bioshel» is carried out by
mixing oil waste and biopreparation in the ratio of 9:1 at high humidity under
conditions of «greenhouse effect». The mixture is placed in the form of a heap with
a height of 1.0 m and higher, then kept for one month with periodic mixing. To
reduce biopreparation costs and increase the efficiency of the composting process,
freshly obtained biocompost containing active microorganisms, as well as various
wastes, including food waste, is used as a bacterial «starter». Laboratory and
scale-up tests were conducted on oil wastes from well Nel7 of Kyzylkiya field of
Petro Kazakhstan Kumkol Resources JSC (the technological scheme of oiled land
resources reclamation is shown in Fig. 4.

The biocompost obtained in the process of bioremediation of oiled soils is an
excellent fertilizer for obtaining environmentally friendly foodstuffs, which opens
a new promising direction in the use of anthropogenic wastes as secondary raw
materials.
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Figure 4 — Technological scheme of bioreclamation of oiled soil:
1 - oiled soil, 2 - water, 3 - food waste, 4 - bioslurry «Bioshel», 5 - biocomposting, 6 - hydro cover
for creating «greenhouse effect».

The biocompost obtained in the process of bioremediation of oiled soils is an
excellent fertilizer for obtaining environmentally friendly foodstuffs, which opens
a new promising direction in the use of anthropogenic wastes as secondary raw
materials.ro

The characteristic features of the oily waste composting project are shown
in Fig.5. The composted oiled soil is kept for 1-1.5 months in the conditions of
«greenhouse effecty with periodic mixing with the maintenance of appropriate
humidity and the presence of a sufficient number of oil-degrading aerobic and
anaerobic microorganisms (Nurpeisova, et al., 2021;  Urazgaliyeva et al., 2023).

Figure 5 — Pilot project of oily waste composting
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Ecological and economic efficiency of using the new technology of reclamation
of oiled lands simultaneously allows:

- reduce the technogenic load on the soil surface, which creates favorable
conditions for the vital activity of soil microorganisms;

- utilize oil spills in the form of biohumus, while spilled oil products are subject
to reclamation at the place of their formation without their transportation to special
barns.

Conclusions

The conducted monitoring of soil pollution by oil and oil products shows that
the main potential sources are ground transportation vehicles, oil storage tanks, oil
refineries and transportation, which is the primary source of oil products.

The developed bioreclamation technology, firstly, reduces the anthropogenic
load on the soil surface due to biodegradation of oil spills, and, secondly, at the same
time the utilization of spilled oil in the form of biohumus is carried out. In the work,
for the first time on the basis of application of a new technology of reclamation of
oiled land resources with the use of biopreparation obtained from wastes of plant
and food origin, a new approach to the problem of utilization of oil-contaminated
soils and restoration of their fertility, with the production of biohumus is proposed.
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