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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 академиясының президенті, АҚ «Д.В. Сокольский атындағы 
отын, катализ және электрохимия институтының»  бас директоры (Алматы, Қазақстан) H = 4

Редакциялық алқа:
ЖӘРМЕНОВ Әбдірәсіл Алдашұлы, техника ғылымдарының докторы, профессор, ҚР ҰҒА 

академигі, ҚР минералдық шикізатты кешенді қайта өңдеу жөніндегі Ұлттық орталығының бас 
директоры (Алматы, Қазақстан) H = 4

КҮЛДЕЕВ Ержан Итеменұлы, геология-минералогия ғылымдарының кандидаты, 
қауымдастырылған профессор, Қ.И. Сатпаев атындағы  ҚазҰТЗУ Корпоративтік даму жөніндегі 
проректоры,  (Алматы, Қазақстан) H = 3 

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

ЖОЛТАЕВ Герой Жолтайұлы, геология-минералогия ғылымдарының докторы, профессор,               
Қ.И. Сатпаев атындағы геология ғылымдары институты-ның 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 
орынбасары, 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

АБСАДЫКОВ Бахыт Нарикбайұлы, техника ғылымдарының докторы, профессор,  ҚР ҰҒА 
корреспондент-мүшесі, А.Б. Бектұров атындағы химия ғылымдары институты (Алматы, Қазақстан) H = 5

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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ABSADYKOV Bakhyt Narikbaevich, doctor of technical sciences, professor, corresponding member 
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USE OF MINING AND METALLURGICAL WASTE AS A BACKFILL OF WORKED-OUT 
SPACES

Abstract. The sustainable growth of the economic development of the mining industry directly depends 
on the level of implementation of innovative technologies in production. Rational use of subsoil in the 
development of deposits should be based on the maximum completeness and complexity of extraction of 
useful components. Today, the issue of introducing low-waste and non-waste environmentally friendly 
technologies is especially acute. The main direction of using waste from mining and metallurgical production 
is the filling of mined spaces. There is extensive experience in the use of production wastes in stowing 
operations, technologies for stowing operations have been developed, which are used in many mines at 
the mines of East Kazakhstan. One of the urgent tasks in these conditions is the development of resource-
saving technologies for the extraction of minerals based on the diversification of the products of mining 
enterprises, which ultimately will reduce the cost of mining and increase the profitability of production and 
the competitiveness of the final products of mining companies.

The article provides a substantiation of the main direction of using mining and metallurgical waste as a 
backfill of mined spaces, a resource-saving technology of mining based on the diversification of the output of 
mining enterprises, parameters of reducing the cost of mining and increasing the profitability of production 
and the competitiveness of the final products of mining companies and parameters of reliable artificial massifs 
in mining systems with backfilling of mined spaces are given [1]. It is recommended to use the technology at 
mining enterprises with complex mining and geological conditions.

Key words: underground method, filling operations, safety factor, mining, mixture.

Introduction. Backfill mining systems have been widely used in mining of ore deposits, both at foreign 
and domestic mines in recent years [2]. In particular, there is extensive experience in the use of production 
wastes in stowing operations at the mines of East Kazakhstan, technologies for stowing operations have 
been developed for various mining and geological conditions, which are used at Maleevsky, Tishinsky, 
Artemyevsky, Orlovsky and other mines.

Nowadays, the technologies used for ore mining by the underground method do not provide for the 
complete disposal of production wastes in the mined area. This primarily applies to the disposal of man-
made raw materials containing toxic waste such as arsenic. Refractory gold - arsenic ores in our country are 
practically not processed due to the lack of rational and environmentally friendly technology. An important 
problem in the technology of complex processing of semi - finished products of metallurgical production is 
the removal, neutralization, and disposal. Therefore, the development of compositions of hardening filling 
mixtures with the use of arsenic - containing mining waste is very important and relevant.

Materials and methods. Research methods are defined based on research standards. Experiments are 
envisaged for carrying out technological tests, which are also limited by the available equipment and expert 
staff [3]. The study used an industrial experiment at a mining enterprise.

The development of a new type of reinforcement for artificial roofing in mines is based on the principles 
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of barbelling a layered artificial massif experiencing forces from its own weight of roofing layer and retaining 
its detached elements with a rigid metal mesh. Wherein, the problem of improving the safety of mining 
operations is solved by picking up the entire area of the exposed filling massif, eliminating the fallout of its 
detached and cracked pieces.

Results and discussion. Experimental results on the reliability of the filling massif for the downward 
mining of ore layers. It should be noted that mining of valuable ore deposits is carried out in descending 
layers, when equipment and personnel work in a chamber with an artificial massif top. It is clear that the 
reliability of the top (backfill) must be high. According to the statistics of the Bakyrchik gold mine operation, 
the reliability Рз of the artificial top as a function of the safety factor Кз of its strength will be investigated by 
us in the interval:

0,9 ≤ Рз ≤ 0,99                                                              (1) 
2 ≤ Кз ≤ 14

which is enough for practical purposes.
The categories of stability of the filling massif in the bearing layer were determined (Table 1) and 

recommendations on the method of maintaining an artificial top were developed (Table 2) based on these 
studies.

Table 1- Stability category of filling mass

Massif stability category Height of base layer hн Safety factor, Кз 
Stability of artificial massif, МPа
with reinforcement Without reinforcement

I (stable) 1.2
1.5 5 More than 4.5

More than 4.0
более 3.5
более 3.0

II (average stability) 1.2
1.5 from 2,5 to 5 from 4.5 to 3.0

from 4.0 to 3.0
от 3.5 до 2.5
от 3.0 до 2.0

III (unstable) 1.2
1.5 Less than 2,5 Less than 3.5

Less than 3.0
Less than 2.5
Less than 2.0

Table 2 – Method of maintaining an artificial top, depending on the stability
Stability category Method of maintaining an artificial top
I category (stable) Without binding
II category (average 
stability)

Without binding, with the organization of monitoring the condition of the top by signal racks

III category (unstable) Wooden frame or metal support with a step of 2 m with a top tightening with a lag from the 
bottom of the face no more than 4 m

For the adopted mining system and parameters of the clearing, the standard strength, in accordance with 
the calculations, should be:

- 4 - 4.5 МPа in the carrier layer with height 1.5 m;
- 1 - 1.5 МPа above carrier layer – refilling.
The main processes of the technology for the construction of artificial massifs are:
- preparation of the mined space for filling;
- reinforcement and isolation of the mined space;
- construction of an artificial massif, providing the normative strength and support of the overlying massif.
Water is removed and a concrete pipeline is brought after the extraction of ore in the stope. A layer of

ore fines with a thickness of 0.10 - 0.2 m is left on the bedrock of the entry to exclude the harmful effect of 
explosions on the filling mass.

The development of a new type of artificial top reinforcement at the Bakyrchik mine is based on the 
principles of barbell a layered artificial massif experiencing forces from its own weight of the immediate top 
layer and retaining its exfoliated elements with a rigid metal mesh. At the same time, the task of increasing 
the safety of mining operations is being solved by taking up the entire area of the exposed filling massif, 
eliminating the loss of its exfoliated and cracked pieces [1 - 3].

In the block being mined, a mine is prepared with parameters (height x width) - 3.5 x 4 m. A metal mesh is 
laid on the bedrock of the mine, on the bedding of ore fines with a height of 100 mm and above this ore fines 
at a height of about 50 mm, a metal mesh is laid, with cell parameters of 100 x 100 mm. The metal mesh is a 
rigidly welded structure laid across the roadway in strips of 4000 x 1200 mm. An iron wire with a diameter 
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of 6 mm is fixed along the roadway at a height of 2800 mm. A demonstration of such reinforcement is shown 
in Figure 1.

An insulating bulkhead is installed before laying the entry in the outfall. If the length of the entry is more 
than 25 m, intermediate technological jumpers with a height of at least two meters should be installed, which 
prevent the mixture from stratifying when spreading at an angle of 3 - 5°. The insertions are made in such a 
way that the height of the hardening mixture, supplied at one time, is at least 1.5 m. The remaining part of the 
mined space is filled after the hardening mixture has set in the carrier layer. The break between the first and 
second doses should be at least 15 - 20 hours.

а)  b) 
a) the type of reinforcement on the bedrock of the layer before laying; b) the type of reinforcement after

laying the bearing layer. 
1 – mining working; 2 – vertical rod; 3 - rigid metal mesh; 4 - pickup,  5 - horizontal support

Figure 1 – Formation of an artificial massif with a vertical rod reinforcement and a rigid metal mesh near 
the bedrock.

The filling pipeline is cleaned by blowing it with compressed air with a small amount (0.5-1.0 m3) of water 
after the end of the supply of the hardening mixture.

Most attention is paid to the selection of the optimal composition of the filling mixtures with the ratio of 
tailings - crushed rock (50:50 by volume) and with or without the presence of more than 2.5 mm class in the 
coarse aggregate. The weight ratios of the compositions are shown in Table 3.

The following conclusions can be drawn as a result of the work: the method for determining the mobility 
of a mixture by the draft of a standard cone requires improvement and for filling mixtures does not reflect the 
actual value of mobility.

The reliability of the pipeline depends on the correct choice of the speed mode of transportation. When 
transporting dynamically stable mixtures, which include polydisperse filling mixtures, the working speed of 
movement must be at least 10 - 15% higher than the critical one. The critical speed is considered to be such 
that the larger, heavier particles in the mixture can precipitate. As a result, blockage of the pipeline can occur.

Investigation of the rheological properties of filling mixtures and the strength properties of artificial 
massifs [4, 6]. Determination of the delamination of the mixture, i.e. the property to lose homogeneity during 
transportation and laying was carried out in a special device. It consists of two rings and a cylinder with a 
bottom, assembled on rubber gaskets and tightened with rods [7, 8].

It was determined in laboratory conditions that the spreadability of the mixture largely depends on the 
ratio of solid to liquid and on the presence of a fine class (- 0.074 mm), in the presence of a fine class of less 
than 20%, the mixture immediately stratified (Кр ≥ 1.3).

Table 3 - Backfill composition
№ composition Consumption of materials for 1 м3, kg

Cement Tailings  g Tailings  g Crushed rock  – 2.5 mm Crushed rock + 2.5 mm Water
I 250 566 - 566 - 500
II 250 566 - 428 138 500
III 250 - 879 593 - 480
IV 250 - 879 424 172 480
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Different aggregates can significantly differ in the specific surface of the grains with the same modulus of 
grain size and average grain diameters, which is important for assessing the water demand and mobility of the 
mixture [9 - 11]. Therefore, we evaluated the aggregates by the surface modulus, which expresses the surface 
of the particles in m2 per 1 liter of absolute volume. The surface modulus is determined by the formula:

Мп = 16,5 × К × (a + 2 b + 4 c + 8 g + 16 d + 36 е) / 1000,         (2)

where а, b, c, g, d – remains on screen with hole sizes 2.5; 1.25; 0.63; 0.315; 0.14 mm; 
е – fraction number – 0.14 mm, %; 
К – the aspect ratio, which expresses the ratio of the surface of the grains of the aggregate to the surface 

of the spherical particles, is taken equal to 2.1 for crushed and ground particles.
The ultimate shear stress was determined using a Sternbeck device. A steel cylinder with a height of 0.15 

m and a diameter of 0.2 m was filled with the test mixture and placed on a flat support. The cylinder was 
connected with a rigid thread thrown over a pulley with a measuring vessel, the mass of which is equal to 
the mass of the cylinder. Water is poured from the tank into a measuring vessel until the moment the cylinder 
begins to shift relative to the mixture.

The angle of spreading of the hardening mixture without special additives in the poured space depends 
on the ratio of solid to liquid (at least 3.5 to 1) and with a granulometric composition that ensures its pipeline 
transport: large class ( + 2.5 mm) – 10 ÷ 15%; middle class ( - 2.5 ÷ + 0.074 mm) – 55 ÷ 65%; small class 
(-0.074 mm) - 30÷35%, is 1 - 2 degrees.

It has been established that the compositions of filling mixtures based on stale tailings at 90 days of age 
have specimen strength by 10-15% more than current tailings. At the same time, grinding crushed rock gives 
a 10% increase in strength (Figure 2), which confirms the effectiveness of the mill method for preparing 
backfill mixtures.

■ - laying tailings: screening: grinded rock;
▲ - current tailings: screening: grinded rock;
♦ - current tailings: screening: crushed rock.

Figure 2 - Dependence of the strength of cube specimens on the composition of the filler (cement 
consumption: 1 – 250 kg/ m3; 2 – 150 kg/ m3).

Conclusion. The reliability of the design of mining systems with a hardening backfill is determined by 
the intersection of random values of loads on the ceiling and sides of the chambers, as well as on massive 
artificial pillars with deterministic boundaries of the strength of the backfill for compression and tension, 
and at the same time is described by complex nonlinear functions of the physical and mechanical properties 
of the rock mass, filling massif and technological parameters of mining systems of ore bodies. The results 
of scientific research were introduced at the Bakyrchik mine (Kazakhstan), and they passed industrial tests. 
Thus, the laboratory studies performed have shown the technical feasibility of obtaining hardening filling 
mixtures using stale and flowing tailings as a filler with a wide range of rheological and strength properties, 
depending on the ratio of the constituent components. The mill method of preparation makes it possible to 
obtain a filling mixture that is uniform and homogeneous in composition, which is not prone to delamination.
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ТАУ-КЕН МЕТАЛЛУРГИЯ ӨНДІРІСІНІҢ ҚАЛДЫҚТАРЫН ҚАЗЫЛҒАН КЕҢІСТІКТЕРДІ 
БІТЕУ НЕГІЗІНДЕ ПАЙДАЛАНУ

Аннотация. Тау-кен өндіру саласының экономикалық дамуының тұрақты өсуі өндіріске 
инновациялық технологияларды енгізу деңгейіне тікелей байланысты. Кен орындарын игеру 
кезінде жер қойнауын ұтымды пайдалану пайдалы компоненттерді алудың барынша толықтығы мен 
кешенділігіне негізделуі тиіс. Бүгінде аз қалдықты және қалдықсыз экологиялық таза технологияларды 
енгізу мәселесі өте өзекті. Тау-кен металлургия өндірісінің қалдықтарын пайдаланудың негізгі бағыты 
– өңделген кеңістікті төсеп толтыру. Шығыс Қазақстанның кеніштерінде өндірістік қалдықтарды
қалау жұмыстарында қолданудан үлкен тәжірибе жинақталып, көптеген кеніштерде  қолданылатын
өңдеу жұмыстарының технологиялары жасалды. Бұл өзекті міндеттердің бірі болып тау-кен
кәсіпорындарының өнімін әртараптандыруға негізделген пайдалы қазбаларды өндірудің ресурс
үнемдеу технологиясын әзірлеу, түптеп келгенде, пайдалы қазбаларды өндірудің құнын төмендетуге,
сонымен қатар өндірістің рентабельділігі мен бәсекеге қабілеттілігін арттыруға мүмкіндік береді.

Мақалада тау-кен металлургия өндірісінің қалдықтарын өндірілген кеңістікті толтыруға пайда-
ланудың негізгі бағыты, тау-кен кәсіпорындары шығаратын өнімдерді әртараптандыруға негізделген 
тау-кен өндірісінің ресурс үнемдейтін технологиясы, сонымен қатар пайдалы қазбаларды өндіру құнын 
төмендету параметрлері келтірілген және өндіріс рентабельділігі мен өндіруші кәсіпорындардың 
соңғы өнімдерінің бәсекеге қабілеттілігін жоғарылату, өндірілген кеңістікті қайта толтырумен өңдеу 
жүйелеріндегі сенімді жасанды тау-кен жыныстары  массасының параметрлері келтірілген. Аталған 
технологияны күрделі тау-геологиялық жағдайдағы кәсіпорындарда қолдану ұсынылады.

Түйінді сөздер: жер асты тәсілі, төсеу жұмыстары, беріктік қорының коэффициенті, кен орындарын 
өңдеу, қоспа.
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ИСПОЛЬЗОВАНИЯ ОТХОДОВ ГОРНО-МЕТАЛЛУРГИЧЕСКОГО ПРОИЗВОДСТВА КАК 
ЗАКЛАДКИ ВЫРАБОТАННЫХ ПРОСТРАНСТВ

Аннотация. Стабильный рост экономического развития горнодобывающей отрасли напрямую 
зависит от уровня внедрения в производство инновационных технологий. Рациональное использование 
недр при разработке месторождений должно основываться на максимальной полноте и комплексности 
извлечения полезных ископаемых. На сегодняшний день особенно остро стоит вопрос внедрения 
малоотходных и безотходных экологически чистых технологий.  Основное направление использования 
отходов горно-металлургического производства, это закладка выработанных пространств. На рудниках 
Восточного Казахстана имеется большой опыт применения отходов производства на закладочных 
работах, разработаны технологии ведения закладочных работ, которые применяются на многих 
рудниках. В этих условиях одной из актуальных задач является разработка ресурсосберегающих 
технологий добычи полезных ископаемых на основе диверсификации выпускаемой продукции 
горнодобывающих предприятий, что в конечном итоге позволит снизить себестоимость добычи 
полезных ископаемых, а также повысить прибыльность производства и конкурентоспособность 
конечной продукции горнорудных предприятий.
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В статье дано обоснование основного направления использования отходов горнометаллургического 
производства как закладки выработанных пространств, приведена ресурсосберегающая технология 
добычи полезных ископаемых на основе диверсификации выпускаемой продукции горнодобывающих 
предприятий, приведены параметры снижения себестоимости добычи полезных ископаемых и 
повышения прибыльности производства и конкурентоспособности конечной продукции горнорудных 
предприятий, приведены параметры надежных искусственных массивов при системах разработки 
с закладкой выработанных пространств и рекомендовано использование технологии на горных 
предприятиях со сложными горно-геологическими условиями.

Ключевые слова: подземный способ, закладочные работы, коэффициента запаса прочности, 
отработка залежей, смесь. 

Information about authors: 
Bolatova Ainash – Candidate of Technical Sciences, senior lecturer of the Department of “Technological 

Machines and Equipment” of KATU Seifullina, 070000, Nur-Sultan, Narikbaeva str., 9, Kazakhstan; 
Kuttybayev Aidar – Candidate of Technical Sciences, Associate Professor of the Mining Department. 

Satbayev University, Almaty, Republic of Kazakhstan. https://orcid.org/ 0000-0003-3997-8324; 
Каinazarov Arman – Candidate of Technical Sciences, Associate Professor of the Department 

“Development of mineral deposits”, EETI named after academician K. Satpayev, Ekibastuz, Republic of 
Kazakhstan;

Yulian Hryhoriev – Candidate of Technical Sciences, Associate Professor of the Mining Department, 
Kryvyi Rih National University, 11 Vitalii Matusevych Str., Kryvyi Rih, 50027, Ukraine https://orcid.org/ 
0000-0002-1780-5759;

Serhii Lutsenko – Candidate of Technical Sciences, Associate Professor of the Mining Department, 
Kryvyi Rih National University, 11 Vitalii Matusevych Str., Kryvyi Rih, 50027, Ukraine https://orcid.org/ 
0000-0001-9250-6700.

REFERENCES
[1] Strategy-2050, the Concept of transition to sustainable development for 2007-2024, the message of the

President of the Republic of Kazakhstan to the people of Kazakhstan “Increasing the welfare of Kazakhstanis: 
increasing income and quality of life from October 5, 2018; The concept of the transition of the Republic 
of Kazakhstan to a “green economy”. Decree of the President of the Republic of Kazakhstan dated May 30, 
2013 No. 577. - Astana, 2013.

[2] Bai J., Cui B., Qi T., Zhu W., Wang K., Shi X., Wu H., Kang L. (2021) Fundamental theory for
rock strata control of key pillar-side backfilling. Meitan Xuebao/Journal of the China Coal Society. Meitan 
Xuebao/Journal of the China Coal Society, 46 (2), pp. 424-438.DOI10.13225/j.cnki.jccs.XR20.1869.

[3] Zharov V. (2021) Investment and innovation analysis of the completeness and complexity of the use of
mineral raw materials at mining enterprises. Smart Innovation, Systems and Technologies. Smart Innovation, 
Systems and Technologies, 172, pp. 591-597. DOI 10.1007/978-981-15-2244-4_56.

[4] Rakishev B.R., Auezova A.M., Kuttybayev A.Ye., Kozhantov A.U. (2014) Specifications of the rock
massifs by the block sizes. Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu. Naukovyi Visnyk 
Natsionalnoho Hirnychoho Universytetu. Issue 6, Pages 22-27.

[5] Kovrov O., Babiy K., Rakishev B., Kuttybayev A. (2016) Influence of watering filled-up rock massif
on geomechanical stability of the cyclic and progressive technology line. Mining of Mineral Deposits, 10 (2), 
pp. 55-63.  DOI: 10.15407/mining10.02.055.

[6] Rogov Е.Y., Rogov S.Е., Rogov А.Е. (2001) The beginning of the foundations of the theory of mining
technology. Almaty, - p. 223. 

[7] Hoek E., Brown E.T. (1997) Practical estimates of rock mass strength, International Journal of Rock
Mechanics and Mining Sciences, 34(8): 1165-1186. https://doi.org/10.1016/S1365-1609(97)80069-X(in Eng.).

[8] Rogov Е.Y., Gritsko G.Y., Vylegzhanin V.N. (1979) Mathematical models of adaptation of processes
and subsystems of a coal mine. -Almaty: Nauka. -  p. 208.

[9] Anushenkov A.N. (2016) Production bookmarking works. Krasnoyarsk. ISBN 978-5-7638-3417-8.
[10] Krupnik L.A., Chashechnik Yu.N., Chashechnik S.N., Tursunbayeva A.K. (2013) Technology of

laying works at mining enterprises of the republic of Kazakhstan. Mining technology. (FTPRPI) page 95-
105. ISSN: 0015-3273 (in Russ.).

[11] Rogov E.I., Rogov S.E., Rogov A.E. (2001) The beginning of the foundations of the theory of mining
technology. Almaty, – 223 page.



181

ISSN 2224-5278 Series of Geology and Technical Sciences 1. 2022

CONTENTS

Absametov M.K., Itemen N.M., Murtazin Ye.Zh., Zhexembayev E.Sh.,  Toktaganov T.Sh. 
FEATURES OF THE ISOTOPIC COMPOSITION OF GROUNDWATER IN THE MANGYSTAU 
REGION............................................................................................................................................................6

Akimbek G.A., Aliyarov B.K., Badaker V.C., Akimbekova Sh.A.
METHODOLOGY AND EXPERIMENTAL SETUP FOR THE STUDY OF RELATIVE 
ABRASIVENESS OF BULK SOLIDS..........................................................................................................14

Baibolov K., Artykbaev D., Aldiyarov Zh., Karshyga G.
EXPERIMENTAL INVESTIGATIONS OF THE COARSE-GRAINED SOIL IN THE DAM 
OF THE PSKEM HEP.....................................................................................................................................21

Bolatova A., Kuttybayev A., Каinazarov А., Hryhoriev Yu., Lutsenko S.
USE OF MINING AND METALLURGICAL WASTE AS A BACKFILL OF WORKED-OUT
SPACES...........................................................................................................................................................33

Hajiyeva G.N., Hajiyeva A.Z., Dadashova Kh.D.
IMPACT OF URBAN LANDSCAPE POLLUTION ON HUMAN HEALTH.............................................39

Нayitov O.G., Zokirov R.T., Agzamov O.O., Gafurov Sh.O., Umirzoqov A.A.
CLASSIFICATION OF HYDROCARBON DEPOSITS IN THE SOUTH-EASTERN PART 
OF THE BUKHARA-KHIVA REGION, JUSTIFICATION OF ITS METHODOLOGY AND 
ANALYSIS OF THE RESULTS.....................................................................................................................46

Kabylbekov K.A., Abdrakhmanova Kh.K., Kuatbekova R.A., Makhanov T.S.,  Urmashev B.
COMPUTER SIMULATION OF RADIONUCLIDE ISOTOPE SEPARATION USED 
IN  NUCLEAR ENERGY AND MEDICINE.................................................................................................53

Kassenov A.Zh., Abishev K.K., Absadykov B.N., Yessaulkov V.S., Bolatova A.B.
ANALYSIS AND JUSTIFICATION OF THE LAYOUT OF A MULTIPURPOSE MACHINE FOR 
THE DEVELOPMENT OF MINERAL DEPOSITS......................................................................................63

Kaumetova D.S., Koizhanova A.K., Toktar.G., Magomedov D.R., Abdyldaev N.N.
STUDY OF THE FINELY-DISPERSED GOLD RECOVERY PARAMETERS...........................................69

Rakhmanova S.N., Umirova G.K., Ablessenova Z.N.
STUDY OF THE GREATER KARATAU’S SOUTH-WEST BY RANGE OF GEOPHYSICAL SURVEYS
IN SEARCH OF THE CRUST-KARST TYPE POLYMETALLIC MINERALISATION.............................76

Oitseva T.A., D′yachkov B.A., Kuzmina O.N., Bissatova A.Y., Ageyeva O.V.
LI-BEARING PEGMATITES OF THE KALBA-NARYM METALLOGENIC ZONE
(EAST KAZAKHSTAN): MINERAL POTENTIAL AND EXPLORATION CRITERIA............................83

Sarmurzina R.G., Boiko G.I., Lyubchenko N.P., Karabalin U.S., Demeubayeva N.S.
ALLOYS FOR THE PRODUCTION OF HYDROGEN AND ACTIVE ALUMINUM OXIDE..................91

Suleyev D.K., Uzbekov N.B., Sadykova A.B.
MODERN APPROACHES TO SEISMIC HAZARD ASSESSMENT OF THE TERRITORY 
OF KAZAKHSTAN........................................................................................................................................99

Temirbekova M.N., Temirbekov N.M., Wojcik W., Aliyarova M.B., Elemanova A.A.
THE USE OF ORGANIC FRACTION OF SOLID HOUSEHOLD WASTE TO GENERATE ETHANOL 
AND BIOGAS USING A SIMULATION MODEL.....................................................................................105



182

N E W S   of the Academy of Sciences of the Republic of Kazakhstan

Tulegulov A.D., Yergaliyev D.S., Bazhaev N.A.,  Keribayeva T.B., Akishev K.M.
METHODS FOR IMPROVING PROCESS AUTOMATION IN THE MINING INDUSTRY...................115

Tulemisova G., Abdinov R., Amangosova A., Batyrbaeva G.
STUDY OF THE BOTTOM SEDIMENTS OF RESERVOIRS OF URAL-CASPIAN BASIN.................126

Turgazinov I.K. Mukanov D.B.
ANALYSIS OF FLUID FILTRATION MECHANISMS IN FRACTURED RESERVOIRS......................135

Uakhitova В., Ramatullaeva L.I., Imangazin M.K., Taizhigitova M.M., Uakhitov R.U.
ANALYSIS OF THE LEVEL OF OCCUPATIONAL INJURIES ON THE EXAMPLE 
OF AN INDUSTRIAL ENTERPRISE OF A METALLURGICAL CLUSTER...........................................145

Yurii Feshchuk, Vadym Nizhnyk, Valeriia Nekora, Oleksandr Teslenko
IMPROVING THE SYSTEM FOR RESPONDING TO FIRE IN AREAS CONTAMINATED 
BY THE CHERNOBYL DISASTER...........................................................................................................152

Sherov A.K., Myrzakhmet B., Sherov K.T., Absadykov B.N., Sikhimbayev M.R.
METHOD FOR SELECTING THE LOCATION OF THE CLEARANCE FIELDS OF THE LANDING 
SURFACES OF GEAR PUMP PARTS WITH A BIAXIAL CONNECTION.............................................159

Khamroyev J.Kh., Akmalaiuly K., Fayzullayev N.
MECHANICAL ACTIVATION OF NAVBAHORSK BENTONITE AND ITS TEXTURAL 
AND ADSORPTION CHARACTERISTICS...............................................................................................167

Zhurinov M.Zh., Teltayev B.B., Aitbayev K.A., Loprencipe G., Tileu K.B.
MODELING OF NON-STATIONARY TEMPERATURE MODE OF A MULTI-LAYER 
ROAD STRUCTURE...................................................................................................................................175



Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see http://www.
elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies 
that the described work has not been published previously (except in the form of an abstract or as part of a 
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy), 
that it is not under consideration for publication elsewhere, that its publication is approved by all authors and 
tacitly or explicitly by the responsible authorities where the work was carried out, and that, if accepted, it will 
not be published elsewhere in the same form, in English or in any other language, including electronically 
without the written consent of the copyright-holder.  In particular, translations into English of papers already 
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data, 
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the 
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE), and 
follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://publicationethics.org/
files/u2/New_Code.pdf). To verify originality, your article may be checked by the Cross Check originality 
detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections, 
clarifications, retractions and apologies when needed. All authors of a paper should have significantly 
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works which 
are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen in such a 
way that there is no conflict of interests with respect to the research, the authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only 
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote publication 
of corrections, clarifications, retractions and apologies when needed. The acceptance of a paper automatically 
implies the copyright transfer to the National Academy of Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor and 
safeguard publishing ethics.

Правила оформления статьи для публикации в журнале смотреть на сайтах:

www:nauka-nanrk.kz

http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online), 
ISSN 2224-5278 (Print)

Редакторы: М.С. Ахметова, А. Ботанқызы, Д.С. Аленов, Р.Ж. Мрзабаева
Верстка на компьютере Г.Д.Жадыранова

Подписано в печать 14.02.2022.
Формат 60х881/8. Бумага офсетная. Печать – ризограф.

11,5 п.л. Тираж 300. Заказ 1.

Национальная академия наук РК
050010, Алматы, ул. Шевченко, 28, т. 272-13-19




