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Abstract 

In the work, an analysis of scientific and technical information related to amber 

mining processes was carried out, which revealed that the main direction of devel-

opment and improvement of amber mining technology, which is implemented by the 

borehole mechanical-hydraulic method with the use of water, air and vibration as the 

main influencing factors. A potential source of amber production can be exhausted 

deposits with off-balance reserves, which are man-made deposits, but this requires 

the development of a technological process. Due to the imperfection of the existing 

technologies, losses of minerals in targets and dumps significantly exceed 50%. 

Existing technologies for extracting amber from sandy amber-bearing deposits are 

highly energy-intensive, destroying rocks, and segregation requires improvement of 

technology and equipment to increase the efficiency of the final product extraction 

process and reduce energy, water, and air consumption. The proposed technological 

schemes do not provide for an ecological component, the possibility of reclamation 

of mining waste. Man-made influence requires additional research taking into ac-

count various mining and geological characteristics and host rocks and the develop-
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ment of recommendations for technology and equipment taking into account the 

environmental component. 
 

Introduction 

The main direction of development and improvement of amber 

extraction technology is carried out by the borehole mechanical-

hydraulic method using water, air and vibration as the main influenc-

ing factors. But so far, the experience of its use is limited due to the 

huge difference in the mining and geological characteristics of de-

posits and host rocks. 

Taking into account the shortcomings of the technology of amber 

extraction at the final stages by mechanical or hydraulic methods, 

when amber with a size of -5.0 mm is not extracted in the process of 

processing the rock mass, but goes to the landfill, then the potential 

source of its extraction can be depleted deposits with off-balance 

reserves, which are artificial deposits, but this requires the develop-

ment of a technological process. 

Despite the well-known advantages of borehole-hydraulic mining, 

losses of useful components in tailings and landfills exceed 50%, so 

the problem of developing amber as a component of geotechnologi-

cal methods of mining requires identifying the shortcomings of the 

existing technology and eliminating them. at a higher scientific and 

technical level. 

In the existing technologies for the extraction of amber from 

sandy and sandy-clay rocks, there is no mechanism for reducing its 

costs. 

Currently, the energy intensity of rock destruction and their seg-

regation require the improvement of technology and equipment in 

order to increase the efficiency of the final product extraction process 

and reduce energy, water and air consumption. 

The proposed technological schemes do not provide for an eco-

logical component, the possibility of mining waste reclamation, and 

their man-made nature requires additional research and the develop-

ment of recommendations for technology and equipment taking into 

account the ecological component. 

Ukraine has significant reserves of amber, the deposits of which 

are located in conditions of various mining and geological character-

istics and host rocks, which requires additional research to improve 
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the extraction technology, taking into account technogenic and eco-

logical circumstances. 

Therefore, in order to increase the efficiency of the process of ex-

traction and extraction of amber, additional studies are needed to de-

termine the dependence of the influence of factors on the process of 

processing amber-containing mass, the development of amber extrac-

tion methods, in order to solve the problem of improving the ge-

otechnology of the development of amber deposits in specific condi-

tions, which requires a significant reconstruction of the technological 

process taking into account mining and geological conditions, envi-

ronmental requirements in a complex with technical solutions for the 

implementation of the proposed processes. 

The purpose of the work is to study the peculiarities of the appli-

cation of geotechnical methods of extraction of amber from sandy 

amber-bearing deposits, technology and equipment for layer-by-layer 

extraction of amber by a complex method, and improvement of tech-

nology and equipment to increase the extraction of amber from am-

ber-bearing rock mass with the selection of rational parameters of the 

technological scheme taking into account the ecological conditions 

of the region. 

1. The practice of applying geotechnological methods of am-

ber extraction 

The conducted research aimed to determine the direction of de-

velopment of systems for the development of amber-containing de-

posits and the equipment used for their performance. At this time, the 

experience of studying the processes of amber extraction, the use of 

equipment and the determination of regularities in the geotechnical 

characteristics of their interaction is insignificant. In addition, it 

largely depends on the mining and geological characteristics of de-

posits and host rocks, therefore it requires specific research and tech-

nical solutions for the perfection of technological processes and 

technical means. Therefore, there is a need for a systematic approach 

based on the principles of scientific analysis of amber hydro mining 

systems to identify the nature of the relationship between technologi-

cal indicators in specific mining conditions and the characteristics of 

the equipment used. 

The possibility of working out the deposit by geotechnological 

methods is determined by physical and geological factors. 
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The success of the development of deposits by geotechnological 

methods depends primarily on physical and geological factors. 

First of all, they include the geotechnological properties of the 

mineral, which provide the possibility of transferring it into a mobile 

state. Such factors as porosity, permeability, mineralogical composi-

tion and other characteristics of the massif and fluids largely deter-

mine the economic performance indicators and must be taken into 

account when evaluating geotechnological methods. In a number of 

cases, to ensure the success of the application of geotechnological 

methods, it is necessary to implement technical measures that will 

allow to manage certain properties of minerals and rocks containing 

them. The study of physical and geological factors affecting the ef-

fectiveness of the application of geotechnological methods is a com-

plex, complex problem, as it depends on many factors. Some factors 

have the same importance as in conventional mining methods. These 

are, first of all, mineral reserves, geographical and economic condi-

tions, and the depth of occurrence. Geotechnological methods, as a 

rule, require less capital investment for the construction of a mining 

enterprise, so the scale of the deposit and the depth of mineral depos-

its are less important than with conventional development methods. 

At the same time, a number of methods can be implemented only at 

great depths. 

Since the main factor in the use of geotechnological methods is 

the possibility of economically transferring a mineral into a mobile 

state, the study of any deposit should begin with the study of this 

factor, as well as those factors that ensure the spread of working 

agents in the subsoil and the movement of the mineral to the mining 

sites. 

The parameters of the mining process are significantly influenced 

by the following physical and geological factors. 

The chemical and mineralogical composition of deposits and host 

rocks determines the nature of their interaction with working agents 

(solvent, coolant, oxidizer, etc.). The most favorable is the composi-

tion of deposits that ensures selective interaction of the working 

agent with minerals containing a useful mineral. 

Rock-forming minerals interact with the working agent without 

the formation of solid products, chemical reactions cause a large 

consumption of the mineral. The presence of minerals interacting 
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with the working agent can lead to serious complications (for exam-

ple, clogging of the pore space). 

The content of the useful component in deposits, other things be-

ing equal, determines the efficiency of the mining method. 

The mechanical properties of the deposit and containing rocks in 

some cases determine the possibility of transferring the mineral into 

a mobile state (hydraulic erosion) using hydraulic fracturing. In addi-

tion, they determine the course of the process of displacement of the 

layer of overlying rocks. 

The chemical composition of groundwater, as well as the density 

and viscosity associated with it, determine the speed and nature of 

the spread of working reagents over the deposit. 

The conditions of feeding and discharge of groundwater, their 

connection with different horizons determine the size of leaks of 

working and productive agents. Most deposits are flooded. From a 

hydraulic point of view, they can be characterized by a closed struc-

ture, partially closed and hydraulically opened. Proximity of 

groundwater supply and discharge areas, as a rule, complicates the 

extraction process. 

The porosity, texture and structure of the deposit determine the 

degree of availability of minerals for the working agent. The perme-

ability of deposits for many geotechnological methods is a necessary 

condition for the mining process. The heterogeneity of the permea-

bility of deposits, as a rule, complicates the mining process, since 

permeable areas serve as channels for the movement of working 

agents, and impermeable areas remain outside their scope. 

It follows from the above that the range of main factors affecting 

the conditions of mineral extraction by geotechnological methods 

covers many properties of deposits. 

In this regard, one of the most important tasks is to find out the 

degree of influence of each factor on a specific geotechnological 

method and to find their qualitative and quantitative assessment. And 

this, in turn, will provide an opportunity to establish correlations be-

tween factors and economic indicators of field development. Thus, 

the fundamental possibility of using geotechnological methods de-

pends on the degree of influence of one or another natural factor on 

the technological regime of the extraction method. 



 11 

Therefore, to support the operation of the system, it is necessary 

to carry out preliminary technical measures to eliminate the influence 

of adverse natural factors, that is, it is necessary to prepare the depos-

its for development. 

At the same time, the following goals are pursued: improving the 

geotechnological properties of the mineral, increasing or decreasing 

the permeability of the deposit, isolating the deposit. 

By geotechnological properties, minerals are divided into disper-

sive, soluble, combustible, extractable, and fusible. To increase the 

dispersion, the following can be used: dissolution with chemical rea-

gents or microbiological methods, disruption of the natural structure 

by explosion or vibration, increasing the ability of minerals to form a 

stable aqueous mixture by adding surface-active substances (surfac-

tants) or by the influence of bacteria. Improving the solubility of 

minerals can be achieved by mixing the composition of minerals. 

Improvements in flammability, melting, or mineral recovery can be 

achieved by intensification of the reactant feed process. In order to 

increase the permeability, mass crushing by explosion is widely used 

in practice. In some cases, the permeability can be increased by dis-

solving individual components, but for this the array must have at 

least a small initial permeability. Improving access to the mineral for 

the working agent can also be carried out by heating them in an elec-

tromagnetic field. 

Much less often, artificial permeability reduction is required. 

Most often, it is necessary in the case of a massif that is significantly 

heterogeneous in structure, when the presence of karst cavities or 

tectonic disturbances makes it difficult to control the movement of 

working agents. In the presence of a connection with the surface or 

with other aquifers, which can be an obstacle to the ongoing process-

es at high temperatures and pressures, isolation of the deposit is re-

quired. Many methods of artificially reducing the permeability of 

rocks are known. The simplest method is based on filling voids with 

inert or binding materials (clay, tailings from beneficiation plants, 

cement mortar, lime solution, hot bitumen, various polymers, etc.). 

Until now, artificial changes in the properties of rocks have been 

widespread mainly in the construction industry, where considerable 

experience has been accumulated in carrying out such activities. 

Now the task arises to manage the properties of rocks on a large 
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scale, at great depths. This is the way to further development of ge-

otechnological methods. 

The study of the influence of physical and geological factors on 

the conditions of application of geotechnological methods of field 

development allows us to formulate the requirements for deposits 

developed by these methods, as well as to establish the necessary 

degree of their study. 

On this basis, it is expedient to carry out studies not only of phys-

ical extraction processes, but also of those occurring in the system 

elements associated with the features of the equipment, with the de-

tection of the mechanism of formation of losses of the useful compo-

nent. 

2. Assessment of the possibility of integrated extraction of 

amber from sand-bearing deposits 

Today, geotechnical methods of amber extraction are developing 

in Ukraine, therefore there is a need to develop existing and create 

new technologies. There is a significant number of industrially sig-

nificant amber deposits that are developed, and those that are not 

involved in development due to the impossibility of their exploitation 

by traditional methods, because they are located in difficult mining 

and geological conditions. 

In almost all of the named deposits, amber lies in sandy or sandy-

clay soils at a depth of up to 15 m. Therefore, its extraction is carried 

out by a mechanical method, which includes mechanical develop-

ment of the soil massif by preparing the massif for the extraction of 

amber, opening the productive layer of the soil, excavation works, 

transportation of the rock from the place of development to the site 

of classification on the screen, where amber is separated from the 

rock by washing it with water on the screen, land reclamation. At the 

same time, sand and clay are washed away with water, and pieces of 

amber are selected and sent for sorting and further use. 

Today, this mining method is used at the "Klesivske" and "Vilne" 

fields in the Rivne region. This method of extracting amber is now 

obsolete. Excavators with a return shovel of extraction equipment in 

mechanical mining systems are associated with the maximum depth 

of their use. At the same time, there are large operating and econom-

ic costs, and the removal of rock to the surface has a negative envi-

ronmental impact on the environment. 



 13 

In addition, when sorting the amber-bearing rock mass on sieves 

with a cell size of 5.0 mm on sieves, there are large losses of amber 

of a shallow fraction, because the washed rock mass together with 

fine amber (-5.0 mm) is waste. These dumps are man-made deposits, 

but they are not developed. 

At this stage of technology development, hydraulic mining is the 

most common, where the energy of a water jet is used for destruc-

tion, erosion, disintegration, gravity transport of erosion products of 

amber-bearing rocks, as well as other operations in the general com-

plex of delivering amber to the surface. 

Scientists: Bulat A.F., Nadutyy V.P., Malanchuk Z.R., Lustyuk 

M.G., Korniyenko V.Ya., Malanchuk E.Z., Sierdobolskyi B. N., 

Krynytska M.V. and others [1-16]. 

The hydraulic method is used to wash away the productive layer 

of the soil with high-pressure jets. At the same time, the amber along 

with the containing soil is brought to the surface of the deposit by 

water flows. 

The disadvantage of the method is: high energy costs, incomplete 

extraction of amber, when it is used, the structure of the soil changes, 

cavities are formed, which creates a significant negative man-made 

impact on the environment. 

Two types of hydraulic production are used: borehole and under-

ground. In the process of borehole hydraulic production (BHW), 

minerals at the place of occurrence are brought into a mobile state by 

the influence of the hydraulic mixture and its delivery to the surface 

through wells, which are the opening productions. When using un-

derground hydraulic extraction (UHE), the hydraulic mixture is fed 

to the surface through underground mining operations. 

A dispensing device is used to remove the pulp to the surface. Af-

ter the formation of an undercutting gap, the hydromonitor is brought 

to the level of the first undercutting layer of the productive horizon. 

As the sloping undercut crevice deepens, the layer of the productive 

horizon collapses into the created space of the undercut crevice. Dur-

ing the operation of the hydromonitor, after connecting the undercut 

slot with the upper end of the casing pipes, the rise of the pulp is 

stopped and erosion of the collapsed soil layer begins. In the operat-

ing mode, the clay fraction together with the amber passes into the 

pulp, and the sand precipitates as a heavier fraction. The layer-by-
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layer erosion operation is repeated until the entire productive horizon 

is fully developed [1]. 

Another method of borehole hydraulic production with a mixture 

of different viscosity is used. 

The specified methods of well production have the following dis-

advantages: they require a significant amount of water; energy inten-

sive; in the process of work, a lot of soil is brought to the surface of 

the well, which creates cavities at the bottom of the well; create a 

negative impact on the environment; do not ensure complete extrac-

tion of amber [ 1; 3-15]. 

Mechanical-hydraulic mining (MHM) involves bringing a miner-

al into a mobile state at the place of occurrence by the influence of a 

mechanical executive body, after which it is released with a hydrau-

lic mixture to the surface through vertical mining operations that 

open the deposit. 

Research carried out in the field of development and improve-

ment of borehole hydraulic production made it possible to modernize 

the method of mechanical hydraulic production due to the fact that 

the massif, saturated with water, is activated by mechanical excita-

tion (vibration excitation) to the formation of a solid suspension layer 

of such a density that a repulsive (Archimed) force occurs, which 

raises the amber to the surface of the deposit. To do this, rods in the 

form of pipes, from which water is supplied and on which vibration 

exciters are fixed, are immersed in the amber massif using the vibra-

tion method. At the same time, the massif is saturated with water and 

vibration exciters are brought into oscillating motion. Amber is freed 

from connections with the environment and floats to the surface. 

This allows you to exclude the release of mineral rock to the surface 

of the deposit and thereby reduce the negative man-made impact on 

the environment, intensify the process, increase labor productivity 

with a decrease in overall economic costs [16-25]. 

The process of rearrangement of partially liquefied sand is ac-

companied by a partial transfer of stresses from the soil's own weight 

while maintaining contacts between particles. During the entire rear-

rangement period, the position of particles changes - some particles 

lose contacts, others gain and lose again. 

Thus, the particles are in an unstable position, shifting relative to 

each other, successively losing and gaining contacts. The number of 
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simultaneous contacts between particles determines the degree of 

destruction of the soil structure. 

In contrast to the case of complete liquefaction, compaction of in-

completely liquefied sand can occur simultaneously in the entire soil 

layer. 

It is usually difficult to imagine the case of partial liquefaction of 

sand and the possibility of the existence of a temporarily incomplete-

ly destroyed structure, i.e. a structural mesh of sandy soil, capable of 

absorbing part of the stresses from external loads and grains of sand 

embedded in it, which do not have or have lost part of the contacts. 

This question is caused by the usual consideration of a static picture 

of the relative arrangement of sand particles. If we consider all the 

particles in motion and alternately lose and form contacts, then this 

kind of representation of the structure of partially liquefied sand does 

not cause complications. Over time, the number of contacts between 

particles increases, the soil is compacted, and when all contacts are 

fully combined, the liquefaction phenomenon stops. 

It should be noted that the loss of contacts between particles 

means not only the absence of points and planes of contact of one 

particle with another, but also the absence of stress transmission in 

these contacts. 

Complete liquefaction of sand can be observed even with a de-

gree of structure destruction less than unity, but with a fairly small 

number of temporarily preserved contacts. 

In this case, the number of contacts between particles is not 

enough to create a temporary structure of the soil, which perceives 

stresses from the external load and part of the soil's own weight. 

At the last moment of time after the application of dynamic influ-

ence, the contacts are broken, and the sand goes into a completely 

liquefied state. The change in density, accompanied by the squeezing 

of water from the sand pores, depends not only on the degree of de-

struction of the structure, but also on the conditions of rearrangement 

of particles determined by the density of the sand and its stress state. 

As the initial density and stress state increase, the possibility of mu-

tual displacement of soil particles decreases. Due to the fact that the 

self-weight of the soil significantly affects the stress state, it can be 

assumed that the amount of porosity depends on the depth of the lo-

cation of this section of the soil. 
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Further development of this direction of modernization of me-

chanical hydraulic production with vibration excitation of the array 

in the well is directed to the intensification of the process due to jus-

tification and selection of the shape and spatial distribution of vibra-

tion emitters of the vibrohydraulic intensifier [1]. 

The main direction of development and improvement of amber 

extraction technology is realized by the borehole mechanical-

hydraulic method using water, air and vibration as the main influenc-

ing factors. 

A potential source of amber production can be exhausted deposits 

with off-balance reserves, which are man-made deposits, but this 

requires the development of a technological process. 

Establishing the dependence of the influence of dominant factors 

on the process of extraction of amber in the process of processing 

amber-containing mining mass, the order of interaction and the se-

quence of amber mining operations in the conditions of sandy and 

sandy-clay deposits by the method of system analysis and the devel-

opment of methods for calculating process parameters, taking into 

account the economic feasibility of using the proposed complex ex-

traction method to increase the layer-by-layer extraction of amber 

from amber-bearing rock mass is an urgent issue today. 

Conclusions 

In the work, an analysis of scientific and technical information re-

lated to amber mining processes was carried out, which revealed 

that: 

1. The main direction of development and improvement of the 

technology of amber extraction, which is implemented by means of a 

borehole mechanical-hydraulic method using water, air and vibration 

as the main influencing factors. 

2. A potential source of amber production can be exhausted de-

posits with off-balance reserves, which are man-made deposits, but 

this requires the development of a technological process. 

3. Due to the imperfection of the existing technologies, losses of 

minerals in targets and dumps exceed 50%. 

4. Existing technologies for extracting amber from sandy amber-

bearing deposits are highly energy-intensive, which destroy rocks, 

and segregation requires improvement of technology and equipment 
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to increase the efficiency of the final product extraction process and 

reduce energy, water, and air consumption. 

5. The proposed technological schemes do not provide for an eco-

logical component, the possibility of reclamation of mining waste, 

while their man-made nature requires additional research taking into 

account various mining and geological characteristics and host rocks 

and the development of recommendations for technology and equip-

ment taking into account the ecological component. 
 

References 
 

1. Industrial technologies of amber extraction. Monograph / A. F. Bulat, V. P. 

Naduty, E. Z. Malanchuk, Z. R. Malanchuk, V. Ya. Korniyenko - Dnipro-Rivne: 

IGTM-NUVHP. - 2017. - 237 p. 

2. Vishnevsky O. A., Kushnir S. V. Burshtyn of Ukraine / Institute of Geo-

chemistry, Mineralogy and Ore Formation named after M.P. Semenenko of the Na-

tional Academy of Sciences of Ukraine - Notes of the Ukrainian Mineralogical So-

ciety. – Kyiv, 2007. – P. 128–130. 

3. Krynytska M.V., Korniyenko V.Ya. Grounding of geological conditions 

and technological basis of Polish amber mining / Geotechnical Mechanics: Interdiv. 

coll. of science works - Institute of Geotechnical Mechanics named after M.S. Poly-

akova National Academy of Sciences of Ukraine. - Issue 137. – Dnipro, 2018. – pp. 

32–39. 

4. Ukrainian amber: Mater. The first between science and practice conf. 

"Ukrainian Amber World". Kyiv, October 17-21, 2007 - K. - 2008. - 154 p. 

5. Maidanovych I. A., Makarenko D. E. Geology and genesis of amber depos-

its of Ukrainian Polesia / K.: Nauk. Opinion. -1988. - 84 p. 

6. Korniyenko V., Naduty V., Syharev V. Results of studies of the influence of 

the density and vibrational disturbance in the process of hydromechanical amber 

mining / Journal "Vibrations in Technology and Technologies" VNTU. – Vinnytsia, 

2017. – P. 11–20. 

7. Melnychuk V.G., Krynytska M.V. Burshtyn Polissya. Directory/ Rivne: 

NUVHP. - 2017. - 234 p. 

8. Nadutyy V.P., Korniyenko V.Ya., Sukharev V.V. Results of research on 

the influence of medium density and vibrational excitation during the hydromechan-

ical method of amber extraction / XVI International Scientific and Technical Con-

ference "Vibrations in Engineering and Technology" October 26-27 2017 - Vinny-

tsia, 2017. - pp. 11–12. 

9. Well hydro-mining of useful minerals: textbook / Arens V. Zh. and others // 

M.: Gornaya kniga. - 2007. - 295 p. 

10. The method of well hydroproduction. A.s. 611001 USSR, MKY2 E 21 C 

41/04. / Babichev N. I., Chernei E. I., Kroitor R. V. // No. 2180093/22-03; state-

ment 10.10.75; published 15.06.78. - Bull. No. 22. 

11. Malanchyk Z., Korniyenko V. Modern conditions and prospects of extrac-

tion of amber in Ukraine / Proceedings of the 1st International Academic Congress 



 18 

"Fundamental and Applied Studies in the Pacific and Atlantic Oceans Countries". 

(Japan, Tokyo, October 25, 2014). Volume II. Tokyo University Press. – 2014. – R. 

318–321. 

12. Arens V. Zh. Well-drilled hydro-mining of solid mineral deposits. - M., 

Nedra. – 1980. – P. 93, 100–101. 

13. Malanchuk Z.R., Boblyakh S.R., Malanchuk E.Z. Hydromining of miner-

als: [scientific. study guide higher education acc.] / National University of Water 

Management and Nature Management. – Rivne: NUVHP. - 2009. - 280 p. 

14. Bulat A., Naduty V., Korniyenko V. Substantiations of technological pa-

rameters of extraction of amber in Ukraine / American Journal of Scientific and 

Educational Research. – No. 2 (5) (July-December). Volume II. Columbia Press. - 

New York. – 2014. – R. 591–597. 

15. Mechanics of vibration-pneumatic ejector-type machines / V. N. Poturaev, 

A. F. Bulat, A. I. Voloshyn, S. N. Ponomarenko, A. A. Voloshyn // National 

Academy of Sciences of Ukraine. Institute of Geotechnical Mechanics. V.V. 

Vinogradov (open editor). - K.: Scientific opinion. - 2001. - 176 p. 

16. Kornienko V.Ya. Prospects and current state of amber mining in Ukraine / Bulle-

tin of the NUVHP, Coll. scientific works. - Issue 3 (67). – Rivne, 2014. – P. 127–133. 

17. Revision of areas of illegal amber mining in the Rivne region: report of the Rivne 

GE PDRGP "Northern Geology" [author S. Volnenko]. - K. - 2009. - 165 p. 

18. Srebrodolsky B. I. Amber of Ukraine /Kyiv: Scientific Thought. -1980. -31 p. 

19. Amber [Electronic resource]. - URL: http://kgd.ru/news/polsha/item/ 52306-

polskie-yantarshhiki-yantar-vosprinimaetsya-kak-cherovennyj-kamen. 

20. Special technologies of mineral extraction. Malanchuk Z.R. Malanchuk 

E.Z. Korniyenko V.Ya. Study guide - Rivne: NUVHP, 2017, p. 290 

21. Modern geotechnical methods of management of the process of amber ex-

traction. Malanchuk E.Z., Malanchuk Z.R., Korniyenko V.Ya. Monograph: "In-

novative development of resource-saving technologies of mining of minerals" "St. 

Ivan Rilsky »Mining and Mining University of Geology (Sofia, Bulgaria), 2018, - 

439p, 80-103 pp. 

22. Malanchuk, Z., Korniienko, V., Malanchuk, Y., Moshynskyi, V. Analyz-

ing vibration effect on amber buoying up velocity. E3S Web of Conferences 123, 

01018 (2019). Ukrainian School of Mining Engineering - 2019. DOI: 

10.1051/e3sconf/201912301018 

23. Malanchuk, Y., Korniienko, V., Moshynskyi, V., Soroka V., Khrystyuk, 

A., Malanchuk, Z. Regularities of hydromechanical amber extraction from sandy 

deposits. Mining of mineral deposits. - 2019. DOI: 10.33271/mining13.01.049 

24. Z. Malanchuk, V. Moshynskyi, Y. Malanchuk, V. Korniienko. Physico-

Mechanical and Chemical Characteristics of Amber. Non-Traditional Technologies 

in the Mining Industry. Trans Tech Publications Inc. Solid State Phenomena (Vol-

ume 277), 2018, pp. 80-89 doi: https://doi.org/10.4028/www.scientific.net/SSP.277 

25. Nadutyi, V., Korniyenko, V., Malanchuk, Z., Cholyshkina, O. Analytical 

presentation of the separation of dense suspensions for the extraction of amber. E3S 

Web of Conferences 109, 00059 (2019). Essays of Mining Science and Practice. 

DOI: 10.1051/e3sconf/20191090005. 

 


	Fig. 4. Scheme of a protective structure with a polyethylene diaphragm:
	1 - polyethylene diaphragm; 2 - loading layer of large stone; 3 - dumps of phosphogypsum; 4 – concrete curtain; 5 - fishing channel
	4. Justification of the technological parameters of interception and removal of polluted waters
	To evaluate the parameters of drainage systems for the localization of migratory currents, theoretical developments [2] were used to determine the one-way inflow to the drain by the point flow method and calculated dependencies to determine the parame...
	The solution of the problem for the flow located at a point with coordinates (L,-b) and having a flow rate q is expressed by the equation
	Optimal parameters of volumetric drainage filters
	Filtering materials

