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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.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабарлары. Геология және 
техникалық ғылымдар сериясы» ғылыми журналының Web of Science-тің жаңаланған 
нұсқасы Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. 
Бұл индекстелу барысында Clarivate Analytics компаниясы журналды одан әрі the Science 
Citation Index Expanded, the Social Sciences Citation Index және the Arts & Humanities 
Citation Index-ке қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, 
авторлар, баспашылар мен мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР 
ҰҒА Хабарлары. Геология және техникалық ғылымдар сериясы Emerging Sources Citation 
Index-ке енуі біздің қоғамдастық үшін ең өзекті және беделді геология және техникалық 
ғылымдар бойынша контентке адалдығымызды білдіреді.

НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 
наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии 
Web of Science. Содержание в этом индексировании находится в стадии рассмотрения 
компанией Clarivate Analytics для дальнейшего принятия журнала в the Science Citation 
Index Expanded, the Social Sciences Citation Index и the Arts & Humanities Citation Index. 
Web of Science предлагает качество и глубину контента для исследователей, авторов, 
издателей и учреждений. Включение Известия НАН РК. Серия геологии и технических 
наук в Emerging Sources Citation Index демонстрирует нашу приверженность к наиболее 
актуальному и влиятельному контенту по геологии и техническим наукам для нашего 
сообщества.
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Бас редактор
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ҚР ҰҒА академигі, 

«Қазақстан Республикасы Ұлттық ғылым академиясы» РҚБ-нің президенті, АҚ «Д.В.  Сокольский 
атындағы отын, катализ және электрохимия институтының» бас директоры (Алматы, Қазақстан)              
H = 4

Ғылыми хатшы
АБСАДЫКОВ Бахыт Нарикбайұлы,  техника ғылымдарының докторы, профессор, ҚР ҰҒА 

жауапты хатшысы, А.Б. Бектұров атындағы химия ғылымдары институты (Алматы, Қазақстан) H = 5
Р е д а к ц и я л ы қ  а л қ а:

ӘБСАМЕТОВ Мәліс Құдысұлы  (бас редактордың орынбасары), геология-минералогия 
ғылымдарының докторы, профессор, ҚР ҰҒА академигі, «У.М. Ахмедсафина атындағы 
гидрогеология және геоэкология институтының» директоры (Алматы, Қазақстан) H = 2

ЖОЛТАЕВ Герой Жолтайұлы  (бас редактордың орынбасары), геология-минералогия 
ғылымдарының докторы, профессор, Қ.И. Сатпаев тындағы геология ғылымдары институтының 
директоры (Алматы, Қазақстан) Н=2

СНОУ Дэниел, Рһ.D, қауымдастырылған профессор, Небраска университетінің Су ғылымдары 
зертханасының директоры (Небраска штаты, АҚШ) H = 32

ЗЕЛЬТМАН Реймар, Рһ.D, табиғи тарих мұражайының Жер туралы ғылымдар бөлімінде 
петрология және пайдалы қазбалар кен орындары саласындағы зерттеулердің жетекшісі (Лондон, 
Англия) H = 37

ПАНФИЛОВ Михаил Борисович,  техника ғылымдарының докторы, Нанси университетінің 
профессоры (Нанси, Франция) Н=15

ШЕН Пин, Рһ.D, Қытай геологиялық қоғамының тау геологиясы комитеті директорының орын
басары, Американдық экономикалық геологтар қауымдастығының мүшесі (Пекин, Қытай) H = 25

ФИШЕР Аксель, Ph.D, Дрезден техникалық университетінің қауымдастырылған профессоры 
(Дрезден, Берлин) Н = 6

КОНТОРОВИЧ Алексей Эмильевич,  геология-минералогия ғылымдарының докторы, 
профессор, РҒА академигі, А.А. Трофимука атындағы мұнай-газ геологиясы және геофизика 
институты (Новосибирск, Ресей) H = 19

АГАБЕКОВ Владимир Енокович, химия ғылымдарының докторы, Беларусь ҰҒА академигі, 
Жаңа материалдар химиясы институтының құрметті директоры (Минск, Беларусь) H = 13

КАТАЛИН Стефан, Рһ.D, Дрезден техникалық университетінің қауымдастырылған профессоры 
(Дрезден, Берлин) H = 20

СЕЙТМҰРАТОВА Элеонора Юсуповна, геология-минералогия ғылымдарының докторы, 
профессор, ҚР ҰҒА корреспондент-мүшесі, Қ.И. Сатпаев атындағы Геология ғылымдары институты 
зертханасының меңгерушісі (Алматы, Қазақстан) Н=11

САҒЫНТАЕВ Жанай, Ph.D, қауымдастырылған профессор, Назарбаев университеті (Нұр-
Сұлтан, Қазақстан) H = 11

ФРАТТИНИ Паоло, Рһ.D, Бикокк Милан университеті қауымдастырылған профессоры (Милан, 
Италия) H = 28
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Главный редактор
ЖУРИНОВ Мурат Журинович,  доктор химических наук, профессор, академик НАН РК, 

президент РОО «Национальной академии наук Республики Казахстан», генеральный директор АО 
«Институт топлива, катализа и электрохимии им. Д.В. Сокольского» (Алматы, Казахстан) H = 4

Ученный секретарь
АБСАДЫКОВ Бахыт Нарикбаевич,  доктор технических наук, профессор, ответственный 

секретарь НАН РК, Институт химических наук им. А.Б. Бектурова (Алматы, Казахстан) H = 5
Р е д а к ц и о н н а я  к о л л е г и я:

АБСАМЕТОВ Малис Кудысович, (заместитель главного редактора), доктор геологоминерало
гических наук, профессор, академик НАН РК, директор Института гидрогеологии и геоэкологии им. 
У.М. Ахмедсафина (Алматы, Казахстан) H = 2

ЖОЛТАЕВ Герой Жолтаевич,  (заместитель главного редактора), доктор геологоминерало
гических наук, профессор, директор Института геологических наук им. К.И. Сатпаева (Алматы, 
Казахстан) Н=2

СНОУ Дэниел, Ph.D, ассоциированный профессор, директор Лаборатории водных наук универ
ситета Небраски (штат Небраска, США) H = 32

ЗЕЛЬТМАН Реймар, Ph.D, руководитель исследований в области петрологии и месторождений 
полезных ископаемых в Отделе наук о Земле Музея естественной истории (Лондон, Англия) H = 37

ПАНФИЛОВ Михаил Борисович, доктор технических наук, профессор Университета Нанси 
(Нанси, Франция) Н=15

ШЕН Пин, Ph.D, заместитель директора Комитета по горной геологии Китайского геологического 
общества, член Американской ассоциации экономических геологов (Пекин, Китай) H = 25

ФИШЕР Аксель,  ассоциированный профессор, Ph.D, технический университет Дрезден 
(Дрезден, Берлин) H = 6

КОНТОРОВИЧ Алексей Эмильевич,  доктор геолого-минералогических наук, профессор, 
академик РАН, Институт нефтегазовой геологии и геофизики им. А.А. Трофимука СО РАН 
(Новосибирск, Россия) H = 19

АГАБЕКОВ Владимир Енокович, доктор химических наук, академик НАН Беларуси, почетный 
директор Института химии новых материалов (Минск, Беларусь) H = 13

КАТАЛИН Стефан, Ph.D, ассоциированный профессор, Технический университет (Дрезден, 
Берлин) H = 20

СЕЙТМУРАТОВА Элеонора Юсуповна, доктор геолого-минералогических наук, профессор, 
член-корреспондент НАН РК, заведующая лаборатории Института геологических наук им. К.И. 
Сатпаева (Алматы, Казахстан) Н=11

САГИНТАЕВ Жанай, Ph.D, ассоциированный профессор, Назарбаев университет (Нурсултан, 
Казахстан) H = 11

ФРАТТИНИ Паоло, Ph.D, ассоциированный профессор, Миланский университет Бикокк 
(Милан, Италия) H = 28
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Editorial chief
ZHURINOV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president 

of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of 
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary
ABSADYKOV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of 

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H = 5
E d i t o r i a l  b o a r d:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical 
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of  hydrogeology and 
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV Geroy Zholtaevich,  (deputy editor-in-chief), doctor of geological and mineralogical 
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty, 
Kazakhstan) Н=2

SNOW Daniel,  Ph.D, associate professor, director of the labotatory of water sciences, Nebraska 
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth 
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich,  doctor of technical sciences, professor at the Nancy University 
(Nancy, France) Н=15

SHEN Ping,  Ph.D, deputy director of the Committee for Mining geology of the China geological 
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H = 6
KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor, 

academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk, 
Russia) H = 19

AGABEKOV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary 
director of the Institute of chemistry of new materials (Minsk, Belarus) H = 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H = 20
SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor, 

corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named 
after K.I. Satpayev (Almaty, Kazakhstan) Н=11

SAGINTAYEV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11
FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H = 28
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ANALYSIS OF THE RESOURCE POTENTIAL OF SOLID OIL PRODUCTION 
WASTE

Tashimova Aliya — PhD doctor student, M.Auezov South Kazakhstan University, Shymkent, Kazakhstan
E-mail: aliyamaulen@mail.ru, https://orcid.org/0000-0003-1703-3792; 
Issayev Gani ― Candidate of technical sciences, Associate Professor, K. Yassawi International Kazakh-Turkish 
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Abstract. In fact, the sources of oil waste are oil-containing flushing fluids used in 
drilling operations; well repair; cleaning of technological equipment; pre-treatment of oil in 
installations, oil tanks and cleaning of oil-contaminated soil; precipitation falling on open 
places of oil waste; emergency spills due to damage to oil and gas pipelines. Cuttings are 
also harvested in open warehouses or closed tanks. At oil waste processing enterprises, there 
is a practice of their joint collection, transportation and temporary placement, this approach 
leads to the further use of various types of waste. It is necessary to isolate (before placing in 
warehouses) and use oil waste containing realized substances as secondary raw materials. 
In the course of the study, a processing system for working with waste generated during oil 
production was proposed.

Keywords: oil waste, secondary raw materials, utilisation of solid oil waste, 
environment, waste management scheme
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Аннотация. Негізі мұнай қалдықтарының шығу көздеріне бұрғылау 
жұмыстарында қолданылатын құрамында мұнайы бар жуу сұйықтықтар жатады; 
ұңғымаларды жөндеу жүмыстары; технологиялық жабдықты тазарту; қондырғыларда 
мұнайды алдын ала тазарту, мұнай құйылатын резервуарлар және мұнаймен ластанған 
топырақтан тазарту; атмосфералық жауын-шашынның мұнай қалдықтары ашық 
орналастырылған орындарына түсуі; мұнай және газ құбырларының зақымдануы 
себебінен апаттық төгілулер. Шламды да ашық қоймаларда немесе жабық 
резервуарларда жинақтайды. Мұнай қалдықтарын өңдейтін кәсіпорындарда оларды 
бірге жинауға, тасымалдауға және уақытша орналастыруға тәжірибе қалыптасқан, 
бұл тәсіл сапасы әр түрлі қалдықтарды одан әрі пайдалануға киынға соқтырады. 
Құрамында іске асатын заттары бар мұнай қалдықтарын оқшаулау (қоймаларға 
орналастырудан бұрын) және екіншілік шикізат ретінде қолдану қажет. Зерттеу 
барысында мұнайды өндіру кезінде пайда болатын қалдықтармен жұмыс жасаудың 
өңдеу жүйесі ұсынылды.

Түйін сөздер: мұнай қалдықтары, қайталама шикізат, қатты мұнай 
қалдықтарын кәдеге жарату, қоршаған орта, қалдықтарды басқару схемасы
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Аннотация. Фактически источниками нефтеотходов являются 
нефтесодержащие промывочные жидкости, используемые при буровых работах, 
ремонте скважин, очистке технологического оборудования; предварительной 
обработке нефти в установках, нефтяных резервуарах и очистке нефтезагрязненной 
почвы; атмосферные осадки, выпадающие на открытые места хранения нефтеотходов, 
аварийные разливы при повреждении нефте- и газопроводов. Сбор шлама также 
производится на открытых складах или в закрытых резервуарах. На предприятиях 
по переработке нефтяных отходов существует практика их совместного сбора, 
транспортировки и временного размещения, такой подход приводит к дальнейшему 
использованию различных видов отходов. Необходимо изолировать (до размещения 
на складах) и использовать в качестве вторичного сырья нефтеотходы, содержащие 
реализуемые вещества. В ходе исследования была предложена система переработки 
отходов, образующихся при добыче нефти.

Ключевые слова: нефтеотходы, вторичное сырье, утилизация твердых 
нефтеотходов, окружающая среда, схема отбращения с отходами

Introduction
An analysis of the prospects for the development of systems for working with oil 

waste showed that the problem of solid oil waste can be solved by using them as secondary 
raw materials. A significant number of alternative processing technologies, differing in the 
sources of origin, composition and properties of oil waste, testify to the technical possibility 
of full disposal of all groups of solid oil waste (Jumagulov et al., 2015: 250).

At present, a comparative analysis of the composition of disposed oil waste and the 
allocated groups of solid oil production waste has made it possible to propose the most ra-
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tional areas for the use of solid oil waste: oil soils - in road construction, repair waste-in the 
preparation of building materials, asphalt-resin paraffin waste (ARPW) - for the production 
of waterproofing materials (Table 1).

Table 1 - Recommended applications of different groups of solid waste from oil production
Scope of application Type of oil waste The composition of the oil residue, wt.%

Organic part Mineral part Water 

Road construction Oil sludge from oil pro-

duction and oil production 

plant

6-40 50-87 7-20

Oil soil 10-15 65-80 10-15

Building materials 

(expanded clay, ceramic, 

filler, rubber compound)

Condensed oil sludge, oil - 

and oil sludge

13-28 59-77 10-22

Repair waste 25-35 20-45 30-45

Waterproofing materials Oil sludge, sludge from the 

regeneration of used oils

40-65 20-27 15-33

ARPW 46-98 1-49 1-5
The beneficial properties of solid oil waste can be characterized by resource poten-

tial, which quantitatively reflects the possibility of saving natural resources by using waste 
as secondary raw materials. Studies of the composition and properties of solid oil waste have 
made it possible to identify a group of waste that determines the potential resource charac-
teristics of waste (Kosulina et al., 2012: 187–192; Kuanbayeva et al., 2024: 1640–1647).

The share of conditioning raw materials that can be obtained during the collection 
of oil waste is characterized by the potential of secondary raw materials. For these man - 
made solid waste, the potential of secondary raw materials, excluding losses, can be 100% 
by mass, including: waste from repair work – 15 %, asphalt - resin paraffin waste – 9 %, oil 
- contaminated soil (excluding emergency formation) – 2 %, oil-liquid substances – 74 % 
(Figure 1). A special group of oil residues it is asphalt-resin paraffin waste. They are formed 
as a result of underground and major repairs of wells, when cleaning technological equip-
ment (oil storage tanks, bullites, sewer wells), steaming pump and compressor pipelines 
using special installations for deparafinization. Unlike other solid oil residues, asphalt-resin 
paraffin waste contain a low content of heavy fraction petroleum products - asphaltenes, 
resins, paraffins (mass fraction up to 98 %) and mechanical impurities (mass fraction up to 
1–49 %) and water (mass fraction up to 5 %). (Jumagulov et al., 2012: 175–178; Sokolov, 
2017: 160; Ermakov et al., 2008: 14–16).
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Figure 1. The structure of oil waste at an oil production enterprise (by the example of PKKR JSC)

According to the analysis carried out, the current scheme leads to a decrease in the 
natural resource potential, which leads to the loss of the originally existing raw material 
potential in solid oil waste. To effectively use the raw material potential, it requires the use 
of differentiated approaches to the formed solid oil waste flows (Malikova et al., 2004:  37–
38; Jumagulov et al., 2012: 72–76; Bektenov et al., 2016: 95–101; Rozhkova et al., 2021: 
151–158; Tanzharikov et al., 2021: 99–108).

Thus, by assessing the resource potential, the proposed approach to working with 
solid waste from oil production confirms that the distribution of waste at the initial stages 
(formation, collection) by the highest possible number of flows makes it possible to ensure 
their more complete use as secondary raw materials and products, that is, to realize the 
potential of secondary raw materials. Such an approach makes it possible to increase the 
efficiency of working with solid waste from oil production.

Research materials and methods
The proposed oil waste management system is based on the developed classification 

of oil waste, the results of assessing the resource potential of selected waste groups and 
the results of the analysis of modern trends in the utilization of oil waste. It is based on 
the formulated principles: complete separate collection and non-mixing of waste flows of 
different categories; maximum extraction of secondary raw materials and the use of separate 
classes of waste without processing.

Figure 2 presents the movement of oil production waste at the main stages of the 
natural resource cycle within the framework of existing and proposed waste management 
schemes.

In the current scheme (Figure 2, scheme I), combined collection, transportation 
and long-term storage of liquid and solid oil waste (at facilities that do not meet modern 
environmental requirements) is carried out. Further, liquid oil residues are processed to 
produce commercial oil, solid phase and water. Thus, the current scheme determines the 
return of liquid waste from oil production into circulation along the chain «waste - secondary 
raw materials - marketable products». The resulting water is pumped into the reservoir to 
maintain pressure in the bowels (Sakharova et al., 2020; Tashimova et al., 2023; Nurpeiss-
ova et al., 2023; Meshcheryakov et al., 2017:  45–51; Petro Kazakhstan Kumkol Resources 
JSC, 2017: 94).
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The extracted solid phase (residual content of petroleum products 15 % or more) 
is usually sent back to temporary accommodation facilities where an unrefined mixture of 
solid oil residues is stored. In some cases, solid oil residues are neutralized by destructive 
methods. Their flow is carried out according to the «waste – environment» scheme. This 
means that in the existing system, solid oil waste is removed from the natural resource cycle, 
economically their storage is considered unprofitable and pollutes the environment. 

Figure 2. Proposed oil production waste management scheme. Oil waste streams.
According to the modern concept of recycling, strict environmental and economic 

requirements are imposed on the collection and processing of waste, it is necessary to ensure 
their mandatory return to the production cycle in the form of secondary resources. In this 
regard, we proposed the theoretical prerequisites for creating a system for working with oil 
production waste, the implementation of which would actually accelerate the development 
of the secondary oil waste market and regulate the relations between its participants - owners 
of oil waste and relevant specialized organizations for the disposal of oil waste.

From our point of view, the system of working with oil production waste implies 
certain technological stages and maximum safety for the environment, in which oil products 
undergo successive changes at low costs according to the «waste - secondary product - 
commodity item» scheme (Figure 2, scheme II). The system consists of six technological 
stages that make up the life cycle of oil waste. The rational organization of the system 
for handling waste from oil production and its actual functioning are ensured by a set of 
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measures, including the development of legal norms, economic mechanisms, and appropriate 
organizational and technical conditions.

According to this method, the oil waste management system is divided into the 
following six main stages: 

- formation, 
- separate collection, 
- separate transportation, 
- separate storage at a landfill that meets environmental requirements, 
- processing of liquid waste, 
- separate use of solid waste (repair waste, oil-contaminated soil, ARPW).
The fundamental difference between the proposed system and the existing 

scheme for working with waste generated during oil production is the emergence of a new 
stage of «separate use of solid oil waste» and modernization in the direction of separate 
implementation of the stages of «collection, transportation, storage of oil waste».

All solid oil waste is collected separately, transported and stored, and then used by 
rational, environmentally safe and technically feasible methods.

The period of «solid waste use», using modern resource-saving and environmentally 
safe technologies, creates a basis for the separate use of the oil waste group with the 
simultaneous receipt of demanded materials and products.

It should be noted that during the processing and operation of oil waste, in fact, the 
stages of «disposal» and «production» are combined, thus ensuring the circulation of flows 
of oil products in a closed cycle. The combination of the above stages forms one of the 
most important trends in the development of the oil production waste management system. 
This trend determines the emergence of specialized enterprises engaged in the professional 
organization of the circulation of oil waste during periods when there is a transition of oil 
products from one quality to another.

It is certainly not easy to simultaneously ensure the organization of separate 
collection, transportation, storage and use of solid oil waste, but it is these stages that are the 
main key stages of the considered circulation system. The organization of work, especially 
at these stages, requires economic incentives, the development of an additional regulatory 
framework. It should be as complex as possible. Complex in nature means the organization 
of work in which one performer simultaneously and in a coordinated manner serves all 
four main stages of the management system. With this approach, oil waste is considered 
as a valuable raw material to be recycled. This makes it possible to control and coordinate 
the work at the specified technological stages, save resources, ensure high efficiency and 
environmental safety of the entire system.

To facilitate the transition to the proposed system, it is possible to introduce 
a complete separate collection of oil waste in stages within the framework of a special 
collection system. At the earliest stage, all waste generated at oil enterprises is certified, the 
volumes of oil waste produced by categories are determined, the technical and economic 
characteristics of the necessary equipment and possible costs are calculated, and a program 
for the disposal of oil waste is developed.

Conclusions
The program must include the following: 
- study of the oil production solid waste market and compilation of the database 

«enterprise-actual volume of generated waste (by groups) - projected volumes»;
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- preliminary sampling and analytical control of quality indicators of accumulated 
waste;

- collection and transportation of oil waste by specialized vehicles;
- separate collection and storage of waste in special containers depending on the 

groups of collected;
- transportation of types of oil waste from the place of permanent storage to the 

place of processing by special specialized vehicles;
- supply of secondary products to consumers.
At the second stage, the proposed system of work with man-made waste of oil 

production in full or for individual groups of oil waste will be implemented. The final element 
of the program should be the creation of modern production facilities for the efficient use of 
solid waste from oil production.
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