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NEW INDICATORS OF SORPTION BEARING CAPACITY AND GAS
CONTENT OF COAL

K. A. Bezruchko
Doctor of Geological Sciences
L. I. Pymonenko
Doctor of Geological Sciences
O. V. Burchak
Doctor of Technical Sciences
O. K. Balalaiev
Doctor PhD(of Biological sciences)
A. A. Karhapolov
Doctor PhD(of Technicalsciences)
V. V. Chelkan

M.S. Poliakov Institute of Geotechnical Mechanics of the National Acadér@giences of
Ukraing Simferopolska, 2a, Dnipro, 49005, Ukraine

New indicators have been propogethe relative gradient of sorption methamearing capacity of

coal substance and the relative gradient of coal beds methane content, which allow oangbaris
these characteristics measured in absolute values for individual coal beds of different grades of
metamorphism, at different depths and lying in different geological conditions.

Key words coal, methandearing capacity, methane content.
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BROWN COAL OF THE DNIPROV BASIN: QUALITATIVE
CHARACTERISTICS AND PROSPECTS OF MINING

[. V. VasdievO
Junior researcher

Institute of Geological Sciences of the National Academy of Sciences of Ukraine,
01601, Kyiv, str. O. Honchara 8%

1 rown coal (lignite)is a solid combustible mineral, the lowest member of the coalification series of
fossil coal. According to its qualitative characteristics, brown coal is suitable for burning at thermal
power plants, as household fuel, as well as for briquetting, gasificaroduction of coadlkaline
reagents and mining wax.

Key words brown coal, Dnipro basin.
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ANALYSIS OF THE DEVELOPMENT PROCESS OF GAS RESERVOIRS
UNDER THE CONDITIONS OF HETEROGENEOUS COLLECTORS USING
MATHEMATICAL METHODS

N. V. Dubei
PhD (geology)
Ivano-Frankivsk National Technical University of Oil and Gas,
76019,st. Karpatska, 15, IvarBrankivsk, Ukraine

M. R. Dubel
c¢Infineon Technologiescompany,
79000, st. Luhanska, 20, Lviv, Ukraine

The article describes the method of implementing the calculation method for determining the stable
formation pressurby means of the appropriate mathematical treatment of the recovery curve of the
wellbore pressure after the well stop. The method was tested on the gas fields of Ukraine. In most
cases, the absolute error in determining reservoir pressure did not exe8€d10 MPa.The
implementation of the described method of determining formation pressure in gas wells in conditions
of low-permeability reservoirs makes it possible to obtain objective data for calculating gas reserves
by the method of formation pressutep and for qualitative analysis of the development of a gas
deposit.

Key words:development, gas deposit, well.
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STUDY OF PROPERTIES SOIL GROUNDWATER

N. V. Dubei
PhD (geology)
Ivano-Frankivsk National Technical University of Oil and Gas019,
st. Karpatska, 15, lvarerankivsk, Ukraine

O. V. Taras
Ivano-Frankivsk National Technical University of Oil and Gas019,
st. Karpatska, 15, lvarerankivsk, Ukraine

The article presents the results of research into the characteristics of groundwater in the village. high
The main physical and chemigaroperties of underground waters, their chemical composition are
described. The results of chemical analyzes of water are presented. Assessment of anthropogenic
contamination of ground water with nitrates was carried out. Conclusions were made reffrding
quality of drinking water, the causes of its contamination with nitrogen compounds and ways to
prevent it.

Key words:underground water, chemical and physical properties, chemical composition.
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The article presents the results of studies of germanium in the coabeghenexample ofxcseam

of the Pavlbradska mine field. Within the boundaries of the Pawladska mine field, the
concentration of germanium in theseam is 6.08 times higher than the germanium clark for coal in
the world. This indicates a significant enrichment of coghengermaniunseamand allows it to be
considered as a valuable potential source of obtaining this strategic raw material.-Ebenpbance

of the germanium sample with the normal or lognormal distribution law was established

Key words:coal seam, gernmeum, mine field, normalized content, polymodality of distribution.
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During the conducted research, it was established that the empirical samples of the considered
characteristics did not conform to the normal pr lognormal law of distribution, and the polymodality
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of the distribution of beryium and ash content was recorded. A high and inverse relationship between
beryllium concentrations and ash content was established. The calculated regression equation makes
it possible to predict changes in beryllium concentrations in gle@a seam of the Pavlohradska

mine field.

Key words:germanium, coal seam, regression equation, correlation coefficient, normalized content.
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The results of the development of a natural classification of oil deposits of the IDapetsk basin
according to the content of mercury concentrations based on cluster analysis are presented. The given
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classification will make it possible to establigiopity for the development of oil fields with the aim

of further sale of this metal as an accompanying raw material, as well as the opportunity to determine
the environmental risks of using these oils as raw materials for the production of petroleuctsprodu
and, first of all, gasoline and diesel fuel.

Key words mercury, oil, cluster analysis, environmental risks.
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SPATIAL DISTRIBUTION OF ILMENITE AND ZIRCON IN THE
WEATHERING CRUST OF THE MIKHAILIVSKA SITE

M. S. Kovalcuk
Doctor of Geological Sciences

T. M. Sokur
Candidate of geologicahineralogicalSciences
Institute of Geological Sciences of the NAS of UkraibE601, Kyiv, str. O. Honchara 8b

The results of the study of the spatial variability of the ilmenite and zircon content in the crust of the
weathering of the crystalline rocks of the basement within the boundaries of the Mykhailivsk site,
which is locaed within the Voroniv massif, are presented. The research results are presented in the
form of corresponding cartographic constructions. The direction and strength of correlations between
the content of ilmenite and zircon were studied.

Key words:Voroniv massif of gabbraorites, Mykhailivska site, weathering crust, ilmenite, zircon,
content, spatial distribution.
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FEATURES OF THE STATISTICAL RELATIONSHIP OF GERMANIUM
WITH ASH CONTENT OF THE COAL SEAM C 4 ¢cSAMARSKA € MINE OF
WESTERN DONBAS

Ye. S. Kozii
Candidate of Geological Sciences
Dnipro University of Technology, 49005, Dnipro, D. Yavornytskake., 19
Dnipro State Agrarian and Economic University, 49600, Dnipro, S. Efremov str., 25

The relationship between the germanium content and the ash content of coal sietlym amarska

mine in the Pavlohraetropavlivka geological and industrial area of Western Donbas was studied
and analyzed. The correlation coefficient between the germanium content and the ash content of the
coal formally indicates the presence of aalk direct correlation. The analysis of the constructed
graph of the regression equation between coal ash content and germanium concentration shows the
complex character of this relationship, which is due to the mineral features of the phase composition
of the inorganic component of coal.

Key words:germanium, coal seam, ash content of coal, regression equation, mine field.
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Coal is the most important source of germanium in Ukraine. For an objective
geological and economic assessment of the possibility of simultaneoustiertiat
germanium from coal, waste and products of its processing and planning of the most
effective organizational and technical measures in this regard, first of all it is necessary
to have information about the character of the distribution and thel lelv
concentration of this element in coal and eoahring rocks. In order to obtain such
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information, detailed studies of the distribution of germanium over the area and in the
crosssection of the coal seamaf the Samarska mine field were performed.

The research relevance of the germanium content in coal seams is due to the
possibility of its industrial extraction and use as a valuable accompanying component
[1].

The special relevance of the conducted research is given by the decision of the
Nationd Security and Defense Council of Ukraine dated July 16, 2021 "About
stimulating the search, extraction and enrichment of minerals that have strategic
importance for the sustainable development and defense capability of the state" and the
Decree of the Petdent of Ukraine No. 306/2021, which implements this decision in
effect. In these documents, Ge ores are included in the list of strategic importance for
the sustainable development and defense capability of the state.

Analysis of previous studie®reviausly, the peculiarities of the distribution of
"small elements"” that belong to the group of "toxic and potentially toxic elements"” in
the coal seams of some mines and geological and industrial areas of Donbas were
investigated [2]. In work [3], the maingalarities of the distribution of germanium
over the area and in the cressction of some coal seams of the Pavlohrad
Petropavlivka geological and industrial area of Donbas were considered.

The purpose of the researchhis work is devoted to the estallmsent and
analysis of the relationship between germanium concentrations and the ash content of
coal seam gof the "Samarska" mine.

Research methods An important feature of geochemical research is the
impossibility of directly observing the processes ajnation of chemical compounds,
their dispersion and concentration in geological objects at different hierarchical levels.
In such cases, consideration of the dynamics of geochemical processes is traditionally
performed by comparing statistical data analyring cartographic materials regarding
the distribution of chemical elements and their compounds in the objects under
consideration. Further, the obtained results are interpreted taking into account{physico
chemical and geological features. That is, wintg information about the distribution
of chemical elements in geological objects is the first stage of research, which goes
from the generalization of the actual material, through its theoretical understanding to
the verification of the revealed regutas by research. Germanium content was
determined by quantitative emission spectral analysis. With the help of Excel and
Statistica 16.0 programs, at the initial stage of processing primary geochemical
information, the values of the main descriptiveistaial indicators were calculated,
frequency histograms of the content were constructed and the germanium distribution
law was established. The number of statistical "windows" was calculated according to
the Sturges' formula. During the construction apdrs and calculation of correlation
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coefficients, all values of germanium concentrations and coal ash content were
normalized according to the formula:
Mazts teiz '(‘ Mnin) Imax - (V\Iﬁ(h),
wherem is the result of a single determination of domcentration of the elementmax-
is the result of the maximum determination of the concentration of the element;

Mmin - IS the result of the minimum determination of the concentration of the element;
Rationing was carried out to bring the samplesrte scale.

Research results and discussioWithin the field of the Samarska mine, the
concentration of germanium in coal seamaries from 1.3 g/t to 23.5 g/t. The average
arithmetic value of the germanium content in the seam is 7.3 g/t.

The correlatiorcoefficient between the germanium and ash content of the seam
iIs 0.22, which indicates the existence of a weak direct correlation between them
according to the Chedok scale. It should be noted that despite its small value, this
correlation coefficient, as the previous case, is statistically significant at a confidence
interval of 0.95. Linear regression equation that characterizes the relationship between
these parameters: Ge = 0.2082 + 0.2293
Fig. 1). At thesame time, we believe that the relationship between these indicators is
more realistically characterized by the polynomial cubic regression model: Ge = 2226
+ 0.5882. 6998 7 ¢ dB(the Jrapd 8f 6 eqwFatiornh is shown in
Fig. 2).

When comidering in detail the features of the distribution of germanium in coal
seams, it is obvious that it is necessary to take into account the probable forms of this
element.

1,2

1,0 []

0,81 o

0,6

Normalized content of germanium

Normalized values of ash content

Fig. 1 Graphof the regression equation between the normalized concentrations of germanium and
the normalized values of ash content of coal seamhthe Samarska mine field (linear model)
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1,2

Normalized content of germanium

0,0 dz d4 da ds Lo 1,2
Normalized values of ash content

Fig. 2 Graph of the regression equation between the normalized concentrations of germanium and
the normalized values of ash content of coal seaof the Samarska mine field (polynomial model)

Conclusions.The correlation coefficient between the germanium aal ash
content of the seam is equal to 0.22, which formally indicates the presence of a weak
direct correlation between them. The analysis of the constructed graph of the regression
equation between coal ash content and germanium concentration showspgiexc
character of this relationship, which is due to the mineral features of the phase
composition of the inorganic component of coal. The calculated regression equations
between the germanium content, thickness of the coal seam and the ash congent of th
coal will allow to predict its concentration in the coal seam. These equations can be
used for shorterm and mediunterm forecasting of germanium content in mining
mass extracted by mines.
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APPLICATION OF GIS TECHNOLOGIES FOR STUDYING THE SPATIAL
DISTRIBUTION OF THE QUALITY PARAMETERS OF KAOLINS ON THE
EXAMPLE OF THE VERBIV SKE DEPOSIT

Yu. V. Kroshko
PhD (Geology)
Institute of Geologicabciences of the National Academy of Sciences of Ukraine,
55hb, Olesia Honchara St., Kyiv, Ukraine, 01601

Based on the analysis and generalization of the material of the production reports, a database was
created for cartographic constructions and theystudo f t he spati al di stril
average content of TEDAI>0s3, FeOs and the whiteness index, which determine the quality of raw
materialslt was found that the content of titanium oxide and trivalent iron in kaolins is

insignificant.The whi t eness index of kaolinds is deterrt
and, only in some areas, by the content of trivalent iron oXidehighesqgu al i ty kaol i no
the form of a southeasbrthwest trending band.

Key words:Mykolaivr egi on, Ver bivske deposit, primary Kk

TiO2, Al2O3, FeO3 content and whiteness index.
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Entry. Kaolins are included in the Ilist of minerals of national
importanceUkraine ranks first in the world in terms of the number of explored and
pre-estimated kaolin reserves. The identified prospective resources amount to 4.5
billion cubic meterstons forecast up to 40 billion tontons,while in Western Europe
it is 3.5 billion. tons. The province of primary kaolin of the Ukrainian Shield stretches
for 950 km from Polissya to the Sea of Azov with a width of 35J2jmAccording to
the conditions offormation, the depth of occurrence of primary kaolin and

44
s yOmds ftsedj B ¢ tdd2mi27dj28Arsc’ ° kO ¢



thepreservation of deposits, the province of kaolin of the Ukrainian Shield is divided
into five subprovinces: Volyn, Podolsk, Central, Dnieper and Azov [2]. According to
the genesis, kaolin deptsire divided into eluvial and alluvi&luvial kaolins often

have high purity, whiteness, and few harmful impurit®metimes, due to the
significant content of iron hydroxides, kaolin has a yellow color, which forces them to
be bleachedn this rega d , the study of the spatia
different content of TiQ Al,Os3, FeOs;and the whiteness indexe of great
importance.

Hi story of the study of t he Sysemdaic v s k
work on the study of the geapy of the Middle Pobuzhye region began in 1950 with a
complex geological and hydrogeological survey at a scale of 1:200000 sh&éts M
XXXI (Pervomaisk). In 1951, the Black Sea expedition carried out prospecting and
exploration for kaolin in the area ofdltity of Pervomaisk, Odessa (now Mykolaiv)
region. At the Verbivske field during this period there were samples 8 wells with a
maximum drilling depth of 15 m were drilled. In 196967.0n the territory of the
district, the Pobuzhsky expedition carriedt ¥inogradov G.G. and others) a
geological survey at a scale of 1:5008@o0lin, which was discovered by wells, was
investigated for the possibility of their use in the paper and ceramic indubtribs
regard, the quality of kaolin was determinedyrpising areas were allocated, on one
of which the Verbivske deposit of primary kaolin is localed1970, the Kyiv
expedition (Luzhanska L.L., Bondarchuk M.M.) carried out revision and search work
to check the occurrence of higjuality kaolin on the tettiory of sheetL-36-1. One of
the objects of the study was the Myhia kaolin occurrence, which, according to the
results of the work, was recognized as unpromising, due to the insignificant thickness
of kaolinds, t heir | ow ofjoveablurden.yin the periad s i
1984-1990yrs within the "Pervomaisk” sheet, SGMO was carried out. As a result,
newdata on the geological structure and minerals, 51 occurrences and 47 points of
mineralization of various minerals were revealedl9911992.The Kirovgeologiya
expedition carried out exploration work at the Verbynske field by drilling i&]ls

Geological structure of the Verbivske depositThe Verbivske deposit of
primary kaolin is located in the Pervomaisk district of the Mykalagion, 4 km north
of the village of Myhiya, on the right slope of the Mdlashlytska ravine. The area of
the deposit is 20.3 hectares. Geomorphological, the area where the deposit is located is
a plateau with a general slope in the seméstern directin. Orographically, it is a
hilly plain dissected bg network of river valleys belonging to the basin of the
Southern Bug RiveiThe deposit is confined to the southern axial part of the
Pidhorodnyanska  syncline, composed of  granites, gneisses and
migmattes.Accordingly, the kaolin deposit is characterized by inconsistency,
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thickness and quality of raw material$e field is linearly elongated from northwest

to southeast layer-like deposit of kaolin up to 900 m long is wedged in the eastern,
southeasrn and southwestern directiofifie maximum width of the kaolin deposit is

320 m; minimum is 160 meters. The thickness of the kaolin deposit is heterogeneous,
which is associated with uplifts and depressions in the roof of the crystalline basement,
which create sharp (up to 4% m) fluctuations in the thickness of kaolithe
minimum thickness of primary kaolin (zone of complete kaolinization) is present in
wells 301741 2.6 m, 30226 4.8 m, 30172 3.9 m. The maximum thickness of the
kaolin deposit is aailable in wells 30152 24.4 m, 30143 35.4 m, 30148 22.5

m. The average thickness of the kaolin deposit is 10.Kaulins are represented by

two varieties: normal and alkaline.

The main useful minerals of kaolin are kaolinite, feldspars, mica. paaislare
represented by kalispar, the proportion of which in the sandy residues of alkaline
kaolins is much higher than in normal ones. In the sandy residues of normal kaolin, the
content of kaolinite ranges from signs to 0.5%, in alkalif®m 3 to 6.7446. Mica is
represented mainly by muscovite, in the amount of up to 0.68%. Accessory minerals
are represented by rutileycon, anatase, distene, pyrite, ilmenite, tourmaline,
monazite, xenotime, garn€f these, anatase (from signs to 0.18%), monaziben(f
signs to 0.17%), zircon (from signs to 0.01%) are quantitatively signifikaolins
with medium and high mechanical strength are concentrated in the central part of the
deposit.

To study the spatial distribution in kaolins of the average content of
TiO,, Al,03, F&Os; and the whiteness index, a database was created, which contains
the coordinates of wells and the results of the study of the whiteness of kaolin and the
content of these oxides in them. With the helgofdenSurferconstructed maps of
the lateral distribution of kaolins with different average content
ofTiO2, Al203, Fe203and whiteness, as well as maps of the roof, sole, and thickness
of overlying kaolin of Neogene sediments.

We present some of these constructions, which determine tH#atne
indicators of kaolin (Figs. 1, 2). The average content (in %) of oxides in kaolins is as
follows: TiO.i1 0.21-0.97;Al,031 18,2226,8;Fe031 0.2 to 1.43. The whiteness
index of kaolin has a wide range of fluctuations from 26t@%0.2%.About 65% of
the samples are conditioned in terms of linen values.

Analysis of cartographic constructions showed that kaolins with a minimum
content ofio, are distributed in the form of a strip of souwthsterni northhwestern
strike, and the maximum content tanium oxide is inherent in the northern and
southwestern parts of the site (see Figa)l,The peculiarity of the chemical
composition is the low content of titanium oxide, the fine forms of which are almost
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completely concentrated

minimumAI20; contentpartially repeats the distribution of kaolins with a low content
of titanium oxide (see Fig. b). Within the study area, kaolin is characterized by a low
n aFe0; vonténhofmore than 1.0% are common in the
northern part of the site (see Fig.a2, Kaolins with a high whiteness index are
distributed in the form of a strip of soudfasterri northhrwestern strike with separate
areas of a low index within its boundssi (Fig. 2). Thus, the whiteness index of

content ofFeOs Ka o | i

in the clafraction.

Distribution of kaolin with

kaolinbés iIis determined mainly by the ¢
partially (in the northeastern part) by the content of ferric oxide.
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Conclusions.The highest quality kaolins occur in the form of a strisaith
easterri north-western strike.
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This study selected 14 samples from the Tavan Tolgoi coal deposit and 19 samples from the Naryin
Suhait coal deposit, totalir@8 samples, and the amount of gas composition was determined. In 33
samples taken for research, gas chromatography determined gas composition in the "Green Crown"
LLC laboratory. This study aimed to determine the correlation between the methane gastimmmpos

of the coal seams of Tavan Tolgoi and Naryn Sukhait deposits, the coal seams' depth and thickness,
the coal's chemical and physical properties, and the cracks in the rocks. For the above 2 deposits, the
findings revealed that the composition of ceallimethane gas (Methane) contains up to 95% of
methane gas, the gas composition varies depending on the physical and chemical properties of the
rocks containing the deposit, coal structure, age, pressure of the layer, hydrogeological and geological
conditions, and gas samplin§hortly, it is believed that the standard methodology needs to be
improved.

Key words:coal seam methane gas, gas composition, physical and chemical properties

PURPOSE AND OBJECTIVES OF THE STUDY
Purpose of the study
The composition of methane gas in the Tavan Tolgoi and Naryn Suhait coal
deposits of Mongolia was studied and the influence of geological and other factors
affecting their composition was determined.
Objectives of the study
To achieve the purpose of the rashathe following objectives were proposed.
0 Analyze the composition of coal samples taken from coal deposits
by gas chromatography;
o] Process the results of laboratory analysis and observe the pattern of
physical and chemical properties and geological parameters;
o] Determine the factors affecting the composition of methane gas in
coal seams.
Significance of thestudy
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Analyzing the composion of methane gas in coal deposits and determining the
correlation between the factors affecting it, it is of practical importance to create
sources of information necessary for exploration, research, analysis, and use of deposits
for current and futurexploration and research.

Novelty of thestudy

An innovative aspect of the research is the comparative study of the methane
composition of coal seams in Mongolian coal deposits. Moreover, in this research,
using gas chromatography, the researchers sttitkechemical composition of CBM
and compared it with the geological conditions of the deposits.

GEOLOGICAL FORMATION OF TAVANTOLGOI DEPOSIT
Tavantolgoi coking coal deposit is located administratively in Ulaannuur Valley which
belongs to the area dagaarOvoo bag, Tsogttsy Sum (Figure 1).

Figure 1. Location of Tavantolgoi deposit

The central part of the Tavantolgoi syncline is filled with Upper Permian coal
bearing sediments, and there are mounds where Mudober Devonian, Lower
Carboniferous, and Late Carboniferdtiarly Permian volcanogenic sediments lie on
top of the deposit€Cenozoic sediments are developed in a limited[2y &,

SilurianLower Devonian Nomgon Uul Formation-{3L nm)

Middle-Upper Devonian Tsetsgershand Formation-@x%)

Lower Carboniferous Ikhshankh Formation (C1 is)

Late Carboniferougarly Permian Dusi®voo Formationy3-t 1 ds)

Lower Permian Tsogtsetsy Formation (P1 cc)

Upper Permian Jirem Formation (P2qr)

The coalbearing sediments of the Tavantolgoi Formation of the Tavantolgoi
deposit contain layers of coalXdll with a thickness of 186 meters (8.2 m thick in
well 1298 and 74 m in well 1295 with stone age from layer VIII). There are 10 seams
of coal from O to I1X in the area of Tsankh, and the area is limited by exploration line
XIl in the west, XllI in the east, and Xl in the north.

GEOLOGICAL FO RMATION OF COAL DEPOSIT OF NARYN SUHAIT
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The Naryn Suhait coal mine is located in the southwestern part of Mongolia, in
the Gurvantes sum, Umnugovi province, 57 km north of the Mong@lranese border
(Figure 2).

Figure 2. Location of the Naryn Suhaital deposit

Coal in Naryn Sukhait and accompanying sedimentary sediments were deposited
in promontory basins. Promontory basins are characteristically formed at continental
extremities, on stable foundations. In such cases, the basin formed on theahargin
nascent basin during the Early Mesozoic, and during subsequent stages of widespread
deformation, the basin was filled with sediments until it became highly rifted and
disrupted. The sedimentary rock basin is filled with coal seams and branchedafayers
thick and finegrained clusteredrocks. Deformation of the basifilling sediments
occurred at least twice, the first during the Late Jurassic basin rifting and damage. The
second deformation occurred in the late Cenozoic period, in connection with the
distortion, rifting, and damage of the Inddsian subcontinent. The geological
formations containing the mineable coal reserves of the Naryn Sukhait mine went from
the Early Jurassic to the Middle Jurassic.

MATERIALS AND RESEARCH METHODS

Empirical datacollection, observation, comparison, and experimental research
methods have been used in this research work.

The sampling is primarily measured with the amount of methane gas in the coal
drill bit samplei Q, and this method mostly follows the Australiganslard AS
3980:2016 to determine gas content in coal and other cédeEmng minerals.
Methane gas is separated from the coal sample by pushing with helium and other inert
gases.

RESEARCH RESULTS

19 Naryn Sukhait samples and 14 Tavan Tolgoi samples totaling 33 samples
were analyzed for CBM gas composition. The samples were made at the customers'
expense and have not been disclosed to the public, so at the customer's request, the
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details of the cusimer and the geographic location of the samples taken from the
deposits have been kept confidential.

Correlation between methane gas content and the depth of the borehole

When selecting the methane gas samples, the samples were randomly taken in
steps o#-5 meters. Figure 3 depicts that the methane composition of the samples has
a linear correlation to the deposit depth. As for nitrogen, a decreasing phenomenon was
also observed depending on the depth (Figure 4). This is because the air rate in the gas
composition decreases as the coal layer gets deeper. However, there is a very weak
correlation between carbon dioxide and deposit depth (Figure 5).

oy
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Figure 3. Correlation between methane content and borehole depth
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Figure 5. Correlation between carbon dioxide content and borehole depth
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The gas composition of the samples taken from a depth-©8Q0neters at the
borehole of the Naryn Sukhait coal deposit contains methane gas betwe8b.62%
which constitutes the majority of gas composition, nitrogen-22%7%, oxygen 0.78
7.16%, cabon dioxide 0.043.31%, carbon monoxide 1.29.54%, propane between

0.02 and 1.13% (Table 1), according to the estimation.

The gas composition of samples taken from Naryn Sukhait coal deposit

Sample
# depthin| O N2 CcO CH, CO; CsHsg
meters
1 10 3.93 | 14.28 | 2.33 77.20 2.22 0.05
2 16 2.82 9.85 2.22 81.47 3.17 0.46
3 25 198 | 7.65 4.45 85.38 0.10 0.45
4 30 2.42 8.71 2.47 83.76 2.62 0.02
5 47 485 | 18.00 | 2.38 73.74 0.22 0.82
6 58 2.14 8.33 2.31 85.85 0.27 1.10
7 75 8.88 2.29 86.44 2.12 0.27
8 85 7.16 | 27.57 1.65 62.20 0.83 0.59
9 95 0.78 6.53 2.28 86.80 3.19 0.43
10 105 3.30 | 1253 | 4.54 78.35 0.32 0.96
11 113 2.59 2.55 91.37 3.03 0.46
12 120 292 | 10.77 | 241 82.79 0.27 0.84
13 128 1.85 1.29 95.49 0.38 0.99
14 136 2.46 8.37 2.18 84.44 2.50 0.04
15 144 1.21 2.60 93.41 2.76 0.03
16 150 3.06 | 11.16 | 2.37 81.81 0.24 1.36
17 156 3.05( 11.31 2.25 81.99 0.27 1.13
18 163 9.83 2.44 84.07 3.31 0.34
19 180 7.83 2.69 86.57 2.53 0.39

Figures 6, 7, and 8 show how methane gas contérmbgen gas content, and
carbon dioxide content depend on the depth of the fine coal deposit.

When comparing the composition of methane gas at the same depth in the Tavan
Tolgoi and Naryn Sukhait coal deposits, the Naryn Sukhait deposit has a relaityrely
methane gas content of 6203.49%, low nitrogen content of 1:27.57%, low

oxygen content of 0.78.16%, carbon dioxide of 0.63.31%, propane of 0.62.13%
that is called the residue, a relatively heavy gas, due to estimates (Figure 9).
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As shown in Table 2, it is obvious that the Naryn Sukhait deposit has a higher
amount of ash but a relatively lower amount of moisture and sulfur compared to the
Tavan Tolgoi deposit.

As moisture and sulfur content at the Naryn Sukhait depostatvely low, it
Is possible to use a relatively simple technology to purify its coal seam gas. Findings
reveal that the relatively different <co
depends on certain factors such as the geological paanege, and properties of the
coal.Moreover, the gas composition is affected by external factors: gas sampling and

transportation methods, etc.
Table 2.
Chemical characteristics of coal at the Tavan Tolgoi and Naryn Sukhait coal deposits

# Tavan Tolgoideposit Naryn Sukhait deposit
Indicators

1 | Ash content(%) 14.9% 5-30%

2 | Moisturecontent,% 6.9% 5%

3 | Moist and airdried 0.1-2.5% 1.02.8%

4 | Volatility Daf,% 32.8 20-40

5 | Age [ 2 [ 2

6 | Classification HV(C)-LV HV(C)-A

7 | Sulphur, % 0.8% 0.4%

CONCLUSIONS

The laboratory analysis of methane gas samples at the Tavan Tolgoi and Naryn
Sukhait deposits by gas chromatography revealed that the variation of methane gas
content is medium to high, from 60 to 96%, which means that CBM does not require
deeppurification technology, as well as gas can be served for energy, automobiles, and
domestic usél].

The pattern of changes in the composition of methane gas in the coal seam
depending on the depth was observed for both deposits, and the content oergatha
increases with the depth of the coal seam, according to previous geological exploration
reports.
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On the basis of the coordinates and description of the wells, as well as the test results, a database was
created, which became the basis for cartographic constructions of the Krasnorichenskyi placer of
ilmenite oreslin the ArcGIS software, a visualization of the deposit structure (a map of the thickness

of the productive layer) and a visualization of the qualitative parameters of the placer (a map of the
distribution of ilmenite within the orbearing layer) were crésd.

Keywords:ilmenite, Krasnorichenskyi placer, Irshansk group of placers.
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STRUCTURAL AND LITHOLOGICAL MODEL OF THE REFRACTORY
CLAY DEPOSIT OF THE KLACHYNSKA SITE OF THE BURTYNSKE
KAOLIN FIELD

L. A. Figura
Candidate of Geological Sciences

M. S. Kovalcuk
Doctor of Geological Sciences

Institute of Geological Sciences of the NASUKraine 01601, Kyiv, str. O. Honchara 8%

The relief of the sole, the relief of the roof, and the thickness of the refractory clays of the Klachynska
site of the Burtynske deposit were studied. The results of the study of the spatial variability of the
content of oxides of aluminum, titanium and ferric iron in refractory clays are presented. The research
results are presented in the form of corresponding cartographic constructions. The direction and
strength of correlations between various parametdiseeadeposit of refractory clays were studied.

Key words Burtynske field, Klachynska site, refractory clays, structural and lithological mbeel, t
direction and strength of correlations
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STUDY OF THE SPATIAL DISTRIBUTION OF PEA T DEPOSITS IN
SEDIMENTARY FORMATIO NS OF THE UKRAINIAN SHIELD BY MEANS
OF INFORMATION AND C OMPUTER PROCESSING OF REMOTE DATA

O.T. Azimov

Doctor of Geological Sciences
Scientific Centre for Aerospace Reseantlthe Earth of IGS, NAS of Ukraine

The complex of remote sensing investigations with the aim of peat deposits predicting for the north
area of the Zhytomyr oblast are carried out. The territory are characterized by the intense dislocations
and the numenss differently orientated fractures. Detailed investigation of tectonic features
identified the confinedness of some peat deposits to the intersection nodes of the lineament zones and
allows recognizing the local peat objects within the area.

Key words Ukrainian shieldpeat depositsemote sensing datitheament zongsntersection nodes
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RESULTS OF MICROPROBE STUDIES OF ALANITE FROM A
CARBONATE -TERRIGENOUS XENOLITH IN EFFUSIVES OF THE
MARMAROSK ZONE (UKRAINIAN CARPATHIANS)

V. M. Belskyi!, H. O. Kulchytskal, V. Ya. Hyshchyr?, Ye.B. Polyachenkd,
Yu. O. Lytvynenko?
PhD in Geological Sciences
IM.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of NAS of Ukraine,
Kyiv, Ukraine
%Institute of Geology and Geochemistry of Combustible Minerals of NAS of Ukraine, Lviv,
Ukraine
3S. Subbotin Institute of Geophysics of NAS of Ukraikgiy, Ukraine

A mineral phase identified by microprobe analysis as allanite, which is the firsfisddior the
Ukrainian Carpathians, was found in the lava breccia of the Chevchyny stitg.(Allanite has a
contactmetasomatic origin, cerium specification and is characterized by the absence of Th and U in
it. Its composition corresponds to the fafa- REE 46Car ad-&),74Al 2,26Si3,06012(OH).

Key words:allanite, EDS, Ukrainian Carpathians, Marmarosh massif
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M d3' ydzd O dzfp €z8z6 iz odL dOYjded?2 L O HBH s
mMfJ Sstetsd3] Istc O, 9C 0L ZOODWEEE) yjtcl " 9adH{
W tStGdSIZ dﬂEE)A@C&lAsFQ),MAl2,268i3,06012( OH) , L ticOn 59 Odzts 8
L dzOyj dedz? s toj L zdz' sOIs® 9 o tsThisdDfdzdOdza@id2 L ot t
odL dzOyj dzdzv .

v OB dzd yw 1
tfdLbkdz SO [(re OO Lk OkOaplu®Ekz L (] t

Sample 1 39 4Q 41Yul4 Yul5 Yul9 Yu20

Al203 19,71 18,€ 16,05 19,37 23,21 24,57 24,54 22,14
SiO2 33,55 30,4 27,51 31,44 36,04 36,5 37,81 34,73
CaO 14,64 13,3 11,66 13,04 16,44 18,17 18,74 15,04
TiO2 0,04 g 0,17 0,53 0,67 0,89 0 0
FeO 10,97 9,6¢ 10,08 10,6( 8,26 8,65 8,99 8,59
La203 5,2¢ 4,6 5,53 5,14 2,91 1,65 1,11 4,3
Ce203 7,79 7,23 8,24 8,36 7,04 4,39 3,94 9,15
Pr203 n.d n.d, n.d n.d. 1,94 1,39 1,62 2,16
Nd203 1,67 1,51 0,61 1,14 2,39 2,78 2,09 2,84
Summ 93,51 85,33 79,91 89,67 99,01 98,8¢ 98,9? 99,0(
EREE 14,7( 13,34 14,43 14,64 14,33 10,21 8,8( 18,41
Sit* 3,08 3,06 3,03 3,05 3,09 3,05 3,1( 3,06
eT 3,08 3,06 3,03 3,05 3,09 3,05 3,10 3,06
Al3* 2,14 2,2( 2,08 2,2] 2,35 2,41 2,31 2,3(
Las* 0,18 0,17 0,22 0,18 0,09 0,05 0,03 0,14
Ce** 0,26 0,27 0,33 0,3( 0,27 0,13 0,12 0,2¢
Nd3* 0,05 0,05 0,04 0,04 0,07 0,08 0,05 0,07
Pr3+ n.d n.d n.d n.d 0,06 0,04 0,06 0,08
Ca?* 1,45 1,43 1,37 1,36 1,51 1,62 1,65 1,42
Fet 0,84 0,81 0,93 0,86 0,54 0,6( 0,62 0,63
e M 4,92 4,94 4,97 4,95 4,91 4,95 4,9( 4,9/
€ MREE 0,44 0,44 0,58 0,52 0,45 0,31 0,26 0,5¢

1 edds B&Gdz Ld 1, 39, 40, 41 od6S & dzOdXA7GBIEDE S tisL
( c ¥ 0214, Yul5 Yul9, Yu2 0 idiSWH6700F, JEOL( ¢ § sazd. Wdzj, o L dz@yOo fiyw .

LIse tstej dzdaw OdzOdz' sz o CMj desdz' Is* i tej
ftostcdo O Is! Ikseahlz BtcOdtse j dzgdedmr o Off dzv €' o,
MCOtcdzso sets CBdzlsOCIstsotsets B SOMsSBBOISESL 2.
wC tojLizdz sOIs 9L O d@3sHs 'REELSBOAE@YZ0dbEES s dzG
tesLf zOokz 'L Mddz COldetss WOLB® Isdflkz =~ Odzy
o dzOfMdz' HsC yYsets 26t ©dH' W dzj dgdz? dzOB Iz dzd
ftesd3j dzdmlsddz s jtej dzdgv d5. 1 0 yd 9¢0OLE° Is' 1
BOG dzj KOs A3} Istsd3, r dzstcdIlstsdz * 3 dzj e Odz! dzd O3
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The phenomenon of changing an important element of the thin structure of the crystal lattice of quartz
under the thermodynamic influence of blasting was revealed. Its features nuaisigtén the fact

that during blasting, microdistortions occur in the structural lattices of quartz, which violate the long
range order, in it, tense interatomic bonds are formed, which are then broken in the field of applied
stresses and increase thepdision of crystallites, the dimensions of the unit cell and general
anisotropy of the structure of the crystal lattice of this mineral.

Key words:granite, quartz, crystallites, crystal structure, blasting.
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MODERN EVALUATION OF THE HYDROCRABON POTENTIAL FOR
THE INNER ZONE, NORTHWESTERN SHELF OF THE BLACK SEA

IKi t ¢ hA lsHanetskyi MV.,%°Tyshchenko AP.,Vy z h vSa2Zhjadan
d M.,'"Ma k o v e\t,’Bengfta. PO, *Khmelevskyi A.S., 2*Melnyk L. P.
1UkrNDIgaz,?Ukrgasvydobuvannya JS@\aftogaz of Ukraine NJS®yiv, Ukraine

In the inner zone of the northwest Black Sea shéthin the Dolphin 0110 specialt permitof

NJSC Naftogaz of Ukraine, more than thirty promising structures were found and dessiiiged

the most recent 3D seismic data processing and geological and geophysical information. The study
area's geological model was improved and detailed, and the key geological risk factors for potential
oil and gas bearing complexes (plays) were evaluatedder to create a portfolio of hydrocarbon
exploration prospects, rank them, and make the appropriate decisions.

Key words:Black Sea, E&P special permits, 3D seismics, geological interpretationpadey
exploration.
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MODERN METHODS OF MINERAL R ESEARCH IN THE DGC OF
UKRAINE

¢ .R. Kryzhanovska
chief specialist of the gem examination department
I State Gemol ogi c al-440egtydrieska Stwekt, KMk Ukaaingy @119 s t r
] Institute of Geological Sciences of the
str. Q Honchara, 5B, Kyiv, Ukraine, 01054

Modern approaches to the study of minerals in an independent examination, in particular at the State
Gemological Center of Ukiiee (SGHCU), involve the use of the latest instrumental methods for the
identification and evaluation of precious and decorative stones. The author provides information on
the methods of diagnosis, classification and determination of the quality of nforenaltions, as

well as their practical significance. Information on the results of the study of amber from the Volyn
Polissia and the results of the study of the minerals of the heavy fraction of the sandstones of the
upper Devonian Kolaidin world of tHenipro-Donets depression is provided.

Key words:gemological examination, methods, Volyn Polissia, amber, Dnriepaetsk basin,

Upper Devonian, garnet, ilmenite, rutile.
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THE POSSIBILITY OF USING DEEP LEARNING METHODS IN THE
INTERPRETATION OF GEOLOGICAL SECTION ELEMENTS ON
SEISMIC DATA

O. V. Piskunov
PhD student
O. K. Tiapkin
Doctor of Geological ScienceBrofessor
Dnipro University of Technology9005, Dnipro, D. Yavornytskoho ave., 19

The possibilities of applying deep learning methods for the interpretation of geological section
elements in seismic data have been studied. The use of convoluteamal networks (CNN) is
proposed for extracting spatial features, and long ¢bort memory networks (LSTM) for analyzing
sequential seismic traces with the aim of identifying structural elements of the section. The
effectiveness of the developed methiody will be evaluated by comparing it with manual, semi
automated interpretation methods and expert assessments. It is expected that the application of deef
learning will enhance the accuracy and reliability of geological interpretatisgismic.

Keywords: deep learning, geological interpretatiohseismic data, neural networlseismic data
interpretation automation
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GEOPHYSICAL STUDIES OF THE MECHANISM OF NATURAL
DISCHARGE OF EXCESSIVE SURFACE WATER (ON THE EXAMPLE OF
A QUARRY IN KRYVBAS)
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Doctor of Geological Sciences
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Dnipro University of Technology,
Dnipro, Ukraine yaremiy0602@gmail.com

The article deals with the results of a comprehensive analysis of hydrogeological and geophysical
research data on the territory of the quarry, which helped to establish moderrdirydnoic
processes in the geological environment. The researchers sthdigotocess of the impact of
discharging huge volumes of water from the Karachun reservoir into the Ingulets River for its flushing
after discharging highly mineralized water from the mine water storage pond in the Svystunov gully.
Keywords Kryvbas, eletrical prospecting, natural field, groundwater, hydrodynamics.
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FREQUENCY-RESONANCE TECHNOLOGY OF SATELLITE AND PHOTO
IMAGES PROCESSING: RESULTS OF APPROBATION ON AREAS WITH
GEOTHERMAL WELLS

M. A. Yakymchuk
Doctor of physical and mathematical sciences
Institute of Applied Problems of Ecology, Geophysics and Geochemistry, Kyiv
|.M. Korchagin
Doctor of physical and mathematical sciences
Instituteof Geophysics of Ukraine National Academy of Science, Kyiv, Ukraine

The results of the approbation of dirgrbspecting methods of satellite images and photographs
frequencyresonance processing on local areas with geothermal wells are presented.thiti@fdep

the lower and upper edges of the aquifers, the groups of rocks from which responses at water
frequencies are recorded, as well as the types of rocks in the aquifers were determined by cross
sections scanning at the sites of wells location.

Key words geothermal water, basalts, limestones, well, photo processing.
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ON THE PROSPECTS OF HYDROCARBON DEPOSITSDETECTING IN
THE AREAS OF AMBER DISCOVERIES AND MINING

M.A. Yakymchuk

Doctor of physical and mathematical sciences
Institute of Applied Problems of Ecology, Geophysics and Geochemistry, Kyiv
|.M. Korchagin
Doctor of physical and mathematical sciences
Institute of Geophysics of Ukraine National Academy of Science, Kyiv, Ukraine

The results of experimental studies using the technology of frequesagance processing of
satellite and photanages on the sites of amber finds and mining are presented. On the surveyed in
the reconnaissance mode areas and sites in Ukraine, Poland, Germany, Dominican Republic, England
and India, responses at resonant frequencies of oil, condensate, gas antleambegistered.

Key words:amber, oil, gas, condensate, dirpobspecting methods.
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PROSPECTS OF HYDROCARBONDEPOSITS DISCOVERING ON THE
LEBANON OFFSHORE WITH DIRECT -PROSPECTING METHODS USING

M.A. Yakymchuk
Doctor of physical and mathematical sciences
Institute of Applied Problems of Ecology, Geophysics and Geochemistry, Kyiv

|.M. Korchagin
Doctor of physical and mathematical sciences
Institute of Geophysicsf Ukraine National Aademy of Science, Kyiv, Ukraine

The results of the application of satellite images frequeesgnance processing methods within the
exploration area on the Lebanese offshore are presented. Signals at gas frequencies werewithistdred
survey area. By vertical sounding at 9 points in the section of aresafyaated layers with a total thickness
of 98 m to 458 m were identified.

Key words:Lebanon offshore, gas, salt, ultramafic rocks, dipgospecting methods.
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The sedimentary factors of formation of cba&aring formations played a leading role in their
accumulation and enrichment with individual chemical elements. Recently, much attergtibaen

paid to the possibilities of developing coal deposits as complex deposits. Coal, in addition to organic
substances, always contains inorganic components as impurities. The study of-etemeealtal
associations is important for determining thegasses that contributed to the formation of coal
massifs.

Key words:coal massifs, neboundary components, sedimentation process, Donbas.
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MINERALOGICAL FEATUR ES OF ILMENITE FROM THE POROMIV SKE
EXOGENOUS ILMENITE D EPOSIT
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PhD (Geolog)
Institute of Geologicabciences of the NASf Ukraing 55-b, O. Honchara Str., Kyiv, 01601
|. M. Lunova
PhD (Geolog)
Yu. O. Lytvynenko
Junior Research Fellow
Ye.S. Lunov
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M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of the NAS of Ukraine,
34, Acad. Palladin Ave., Kyiv, 03142
K. M. Starodubets
PhD (Geology)
Institute of Geologicabciences of the NASf Ukraing 55-b, O. Honchara Str., Kyiv, 01601

The mineralogical features of ilmenite from the Poromivske exogenous deposit have been studied. It
was found that rutilizatioof ilmenite occurs in three main forms: individual rutile grains, rutilization
along fractures, andlongthe edge parts of ilnmite grains. Theypesof inclusions in ilmenite are
presented based on the results of electron probe microan@&pdish).
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GEO-ECOLOGICAL STUDIES AT THE STARUNSKY
GEODYNAMIC LANDFILL

Tetiana Kalynii
Assistant

Valerii Omelchenko
Candidate of Geological Sciences, Associate Professor
Ivano-Frankivsk National Technical University of Oil and Gas,
15 Karpatska St., lvarBrankivsk, 76019, Ukraine

The geeecological studies of the Starunsky geodynamic landfill inclufigld geological and
geophysical research and interpretation of the results of space and aerial photography of the territory.
As a result of these studies, was createdegabogical model of the landfill.

Keywords:fauna, landscape, volcano.
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RESULTS OF THE RECONNAISSANCE SURVEY OF SITE WITH GAS
SPILLS IN NORTH SEA

l. M. Korchagin
Doctor of physical and mathematical sciences
Institute of Geophysics of Ukraine National Academy of Science, Kyiv, Ukraine

M. A. Yakymchuk
Doctor of physical and mathematical sciences
Institute of Applied Problems of Ecology, Geophysics and Geochemistry, Kyiv

The results of the survey using dirgrospecting technology of the area with gas leaks in the North

Sea are presented. Signals from oil, condensate, and gas were recorded at two surveyed local area:
with sedimentary rocks of-@& groups and limestones. The facts of gas migration into thesptrare

were established by instrumental measurements.

Key words:North Sea, gas seeps, sedimentary rocks, limestones;lospecting methods.
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DEEP STRUCTURE PECULIARITIES OF LOCAL AREA WITH CIRCLE
AT LAKE QINGHAI IN CHINA

l. M. Korchagin
Doctor of physical and mathematical sciences
Institute of Geophysics of Ukraine National Academy of Science, Kyiv, Ukraine

M. A. Yakymchuk

Doctor of physical and mathematical sciences
Institute of Applied Problems of Ecology, Geophysics and Geochemistry, Kyiv

The results of the approbation of dreencyresonance methods of satellite and photo images
processing on area with crop circle on Qinghai Lake in China are given. Signals at hydrogen
frequencies were registered within a circle, and instrumental measurements established the facts of
hydrogenmigration into the atmosphere. When searching for natural hydrogen accumulations, it is
advisable to pay attention to zones and regions with crop circles in different regions of the globe.

Key words:China, circle on the lake, basalts, hydrogen, dipeaspecting methods.

Il My . 22D 3 tocted3ts Biij zdif' jdiO Is | - dztisgzts ¢ 'daO dziy @
sBtesBSCd SO HJjSCBSHEZOOOddY MizfkzlddSseada
Of csB Oy "' ¥ 9 &3 y O0r Cdzfdz~ B dChk®mt 'L ds
stsBdzdo smisj 2 ¢ d&zd B ( dzdets”’ BkHtsod Mtk Ilskts

fshizC' o9 tkzHndedr *° cettes ydqn SCttedmdedr St O
Hisfpdz' HY j dadz? ftosotsHddzdm! ISOCBY dz® H ' dzv dzgf
ZzO0 ftsdvwes © btz ydmdz . tjLEzdz sOIsd B Ml

2019 t. d2O© fYosdwvrn H]. ¢ dzc ds'j'L,0n dz@ agjjHijfndstO o al
sBMisjyjdedzy H' dwdeCd L Stokzed dzO dzr sHE L

136
sZyOMmd ftetsedj i3 ¢' todzd2f i 27d)2BArse’ ~ KO &



[ jIstsH( HisMdz' HYEJmde'j.ted d3 dzls Odz'Hdg'] dzdzv H
tc] CsedesmMydiczo Odz? dgse s IsO HJjlsOdz! detsets r Ote
RO stcOlsdets™ oW Bsf sh S tsats’ Isjadasdzse '
YO Mmistsl$ dzts dzO dzf dzts sBtetsBSd IsO HJ CtSHIEZ9o Odzda®
9 jtolsdC Odzt dzts@ s PasC st Oz s @@dedz tcsL t6° L L
" dels j Gt Odz! dats sy S d fjtwmtifjCisde ZzOW Is s ¢
fshzSCtsodn BdSS' 9 kO d&sCOd ddn H' dvdst
tctsL totsB dzj dz' Zz0 ftwddydf Or ctoj ytse qdzdets’ & |
ks mis we fsdzv ¢ O 9 fhkzCEk Codte]Isc
tej uysodded. | whdse' ttsLtetsBdzj dzdmr d3jIstsH ' o
tc . fMlstsw " d dzj €S sted ydz ~ o (dz 2 & dzd B d dzdz( -
o jtefm' wa BB Is el Lots dz@) efrtptLicdztsEiBtids s L tsB tc Oy J dz’
o jtolsdC Odz! detsets LtsdzHlzo Odzgdzy totsL to' Lz o ¢ st
Csdzj Sy' ') ©MOHBadR, o*RjlsOkBsEY ' ydds 80O i
jdzj d3j dzls* 9. [ MmtsB dzd @ 5Mis sO sy dzd o tsfmils® 9 (
fo jHjdedgw o dd3 to¥ 9 Oder tsn OtcOCIsjtedL tso Odz' ¢

stcze d20 d&z sHEZ GLjt@EJAJdOY sy oddE@EC
Yy ¢ 0o dzv Is! BOGOIs! sa HBMdz Hdzd "' o . v O¢ d?2
Hisy' dz' dz' Mmistd j L ps@dPlsitiislzizts SetetsBCd WtslstsL dz' d3¢
CtezcOBBd L B lstss tsls tc d d30 dzdzv zw o dzj dzdzv
tetsL d3' Mfjjdedizvdz! IsOIsd ftetso jHjdadmr HBMdz HY J dz

1" H yYyOfm -tayQfidsdEeddftfsdzts” tsBtetsB S d WicOc d3j dals
dz sHEZ L jttO A" dZrn©®2 o sdkO0’ [4] (tdfm. 1,
LOW CMtsoOdes 9" HEEZCd Odgp Azt OMbB s @ A3} d o sSH
SO 6tz d BOGBOSdqydzedr st H (BOLOM Is' 9)

lted MCOdzzo Odzdz' twtsLtc' LEZ " H (o jton dz
BOLOdMdz Is" 9 ftsyodzd tj " Mistockzo Olsd L 91 .
CdzdBddzOr S Btc' dzZ ©O©O0OL Otz S 56 dets 0 Uzp@S @dzd B d d

ANcOEdBj dalsd WslssctwOW 2 bk ftovw dsSklsded S OF
Bkzdzd HBHOICBSoet tsBictsB dzj dz' L odSttdmlsOda
YomlsslsOr to" Ldedr =~ &3 yded= jdzj d3j dzls’ o .

VL fwdhBsChklsddtlEz L ¢ tditdgz dO cqddndsd|{dizd

LOW' ' ChMtso Odes dzOW o dz' Mis! OBt o  HMEkIsdz Mmls!
J dzj d&3j dzls® ©9: otsHjdz (dg ), mdzste, LOdZ Lts, ¢
COdz’ 2 (dg"), SCOdzr y 2 (dg ), cG)dz 2Iste’dR ) , BE
sjrdsj y' 2, twhklsjdz 2, ttsH' 2, O0dzOH' 2, Isjdz
szdz 2, jtwB" "2, ‘"IsjteB’' 2, dslsjy 2, cOWdz 2,
ftoslsOCIsddz 2.

137
slzyomdz ftetsedzj 3d ¢ ' todzd26.Mi 2741j2BAtse’ ° SO G



it dMAsSEs CtdkzO &O tLjt' .{dRBukflklsddssed?
A" dzn @2 (sdlsc

l By YO foWvdBSCESdISO dzZOH (St d2Z0 6 dz
LOW ' CMtso Odets dzOW 9 dz' fMls OBts 9" HMkzIsdz Mmls
Jdzjdgj dzls® 9: L OdzZ' Lts, CtsBOdz Isp " 2z Is6 PieZz®getcy
“Istet 2, dz' sB"' 2, Isj ~dzad y' 2, tclzlsj dz2' 2, tctSH '
ftcOL jSHdd, fttsdgjls' 2, dj sHdd3, Isjdzkzt, Isj t
J B 2, ‘“IsjtB "' 2, dz Isj y* 2, toj dz' 2, HsSfRd3 2,
OCIsddz" 2, Iststc’ 2, bkteOdz, dzj flskzdz 2.

Il B 0On ftow BsE zlsdats’ H' dzw dz€ d , tetsL d3' h §
9 "  HekCd dzO YyoOMmbslsOr ojddis™ €' dz CtsMmils’ -

1" H yom tj Stsedtsmydiczo Odz! desets B MiIsj X J
SOC ptesB CO Mzfklsdditottets Ldz2 BECO oMm! tsGH
Mk kksddStsoatsets Ldz B3CO BLjtO (tedm. 2) L ¢
dzOW Isd , CtsdzH § dzM Os Iz, GOL Iz, Blzteh Isd dzlzs5’ Mts dz
ctozf d SMOHBe drn ffiisdets HY  HASQ@SHD dsd) dzd -~ 61 tStc”

Zdzwatsdz toj ‘f MlsteOy®® o' HEEZSC' 9 d&O t' L dzd A
Cte’ dz BOLOMdk Issotsets oakdzZC Odzz L OW ' €MmMso Oc
Hsdzsd3' Is' 9 o MisOdztsD dAl dg© lotcd diis§ ®deiOalO dzdk’ tot
CtesG 50 Md3z, o9 HEkSd 99" H BOL OddLS" 91 60s takg.c

Zdzw a3 MEOdzzo Odzdlzy sL e’ Lz L St 1
toj  MteczoOdzdmw ©" H e jterdzg HES 90 d3. 1 O
Yyomilsddzd titt'HL b tsls'ddz! O " 1dz! e[y de'' 8 o SH dzs
l " HEekSCd ©°"H otsHd d&O fteojteandz 68 Cd3 dai L

stsd3j dzls Otc” s B d iy @y stoy Q ifdsdzOsddhilzts” B tctsB €
sBMiIsy )4 dzd ~ H' dzW dzts € L Ctczc O3 o d ¢ t5dz0 dzts
ftotsyl PeElOYyg s sOC sy, hts L Oy €00 dzj dz' Mis-
JESMf Jjteddzd dzsOdz dzgd~ tetsB' ' Is fs900VWLOdRZO L daW

138
sZyOMmd ftetsedj i3 ¢' todzd2f i 27d)2BArse’ ~ KO &



sOC" Ctwked dzO fsdzv i Mo tstes 8 st datstf dzOdzj Is
Yy dzj M oW ddtso Odets  ff ets oG 'HAp'des' s d3jayddit o o Od
tejLEzdz sOIsd wWedr dtscdzd § Hlseo jtcHdIsd OBt f
tdLEdz sOIsd ' demistezdzj dzls Odz! dzgd -~ o dd3' tc® o
SHiCOL Iz odwe ddzd mw dzj M sH " o Odzed d&3( . Il dwed
tesL SO s Odz' ! Isdz® el &3 O @ dzE O dz' y dzd dzd ¢ tsd3lf dzj
BOLOW Is'" 9 LOW' CMso Odz' d&O dzj o j dzd ¢ " 2 G dzds
O WOCIlkd BB cteOyYy' ' otsHdz®r o OlsdsMW jtolz §° HI
ltotso j Hj dz d MY j tod 34 dzls ©dz' dz' Hisfypdz' H Y j d
fted shkCOn MEk§fyjdd GodeSHdSEES o BH dz¥
tcO2tsdzd totsL IsOh zo Odzdz?y S tclzc' 9 o o' L dig@2 45 G
[B] 3" Misdls: Otern" @8 MEfzlitEtcegddDW L &z GEze ' o
L dzO@2 H j dz 2 1 j dzd QRed O On .o 1 109 9y sz
f sfd dzO dzdz” , LO weddizd By dO0 L ZO2tdidIsdMm
ftesBdzj B Ctke' 9 O fsdvR. 10 MO2ALOS o U
ftots Ctokzed O tsdzwr k2 t' Ldedr SO dzOR Mo
1 OL d&20yd di3ts s OC 5y, hts OdzOdz' L Blsted dz0 dzd
o Ockz d2O WOCIsd, w g o' HYOIs: zO0 ¢ tsted
sBMilsjyJ ded n H' dzw dg€ O~ ‘ clso stc’ dzdzv dzé dzd «
jCfetdfjozj dels Oz dgd 7 HEsfdz HYyjdz L y' ‘  [lstsySd
r sy' dz' dz' Mmis- fzedz' COyYy" °’ Ced3j dzsOtc” 9o
dzj sB R ' Hdz Tflss OCiIsd on'da Q4zd = BNttty j dz'
fshkz¢Cd, 9odHBBEISKC sO f tcO¢ lsxjcusiz] o toHJARHTS t
jdzgjteg jIsdydesdidz Mmj Clsste’ Mo  stsoats’™ jCtsdesdz ¢
1. [BMlsiyidg H dvdSd L CStckEcORd dzO { 51
BO2 Y J sHdOSC s d d&3d Mistelz € Isz tc ded &30 L Ojdaiz jsds o dil
oz Odz' yded i3 S tsdi3f dzj S MOBT ( 9 bk dz§ D j2OE, ts b8
CtosdzdC s 9 -6 dagjtcolOdL stBj dzgv dizgd dzO cdzdB ddz® 9
2 . 4 d G dzO dzd ZzO YyOmlstslsOR o B H dz L Ote j
" deMmilstcz 3 dels Odz! ded &3 o d d3' to¥ o9 Odzdegw dzd o Mls O dzts @
3. 10Ld&Oyjd odhj thtedzdo tsfyls ¢ tedzadzdordzfic
tc' Ldzedr tjc' BdZOR ¢ddzedz' ' HBLotdwEIS! Mmilso j1
2O i@z ([ ¥ HMseats) dzgf otdkzsH' ' Isj - dzsdzisG
f sdztsy J dedzy dztsC Odz' dzts” H' dzvdzCd dzO0 e ten
L' L. [ Wisnfpl eedlsa®ede dzj dzs Hig: Cdo  te
tdLEzdz sOIsd L OMlssmMkze Odzdz? dzO0 H ' dzv dz€ O~
Hdzw toj ' MisteOYy" " 9o HekC' 9 dzgO YOfMmlstslsOR "
(" Himdadzs s s ) YsfjtejHd odmdsetd (ftdfizn

139
slzyomdz ftetsedzj 3d ¢ ' todzd26.Mi 2741j2BAtse’ ° SO G



1i 9dSdzdS O Oty dzh slsdsPCd2 h dtesC
Ttk yded R jdzj Bjdalst 9 (9 Cdz yOEr yd to' HS L j By
fedmMsteswa, Mlottejddn [ 5 Hddetss dz@ | j B

w hj oL L OL dexigg thly dz0 s Is i & thzfic gzts ds 'da0 dzip @
sBtsBSd MY kls dzdkss sod T3y jW miseswedg s o O¢ & &g
ftosBdzy B L OBJ LY J uddedgw dz¢iHffiesfotels HYddds] eotisdy dz

lrtrfJws JIRrRsJtrRuvOLV W JwosrtouulRr

1. stttyoe'  d w. ., ¢cSddyzes [ . ¢. [MBddetsMmls® ¢d
2O v rubBy@Pipdzd: ftotsedzj 3d ¢ ' tcdzedyts™ ¢ j szt * Is
[ " Y dz20tesH dzts’™  dzOk Y(tsodis "9 20 =Rddidjfdsisd P H'O 2023 6. ) .
VLEtO’ dzd, 21052 Mtps:/ doi.orgl1D.89911/conf.mpmgg.2023.22

2. cSddBukzs [ wodf, I WY StzzC so O -tdy j. ASdEOdSZEY @
M eEsddStsoadrn Ld BB 9o ' WL d &3¢ 9: tojL zdz IsC
MS Yy yj dz@ 1 ted toisiH B2z to 5@ €220 -d3. 1 3

3. Mykola Yakymchuk Ignat Korchagin Valery Soloviev. Universal direct search frequency
resonance technologies for solving structural and exploration geological problkefh&ambert
Academic Publishing24 July 2024. P. 184. LanguagEnglish. ISBN10: 6207652274, ISBN
13 9786207652273. https://my.lappublishing.com/catalogue/details/gh/9830-7-65227
3/universaldirectsearchfrequencyresmancetechnologiesn-geology
https://www.amazon.co.uk/UniversBirect-Frequencyresonance echnologies
Geology/dp/6207652274

4. Mysterious @cles appeared on a lake in China: the aliens left a message.
https://znaj.ual/ru/popcorn/22638@-ozeriu-kitaji-z-yavilisyatayemnichi-kola-pribulci-
zalishili-poslannya

5. The 2019 Crop Circleittps://temporarytemples.co.uk/cropcles/2019crop-circles

140
sZyOMmd ftetsedj i3 ¢' todzd2f i 27d)2BArse’ ~ KO &


https://my.lap-publishing.com/catalogue/details/gb/978-620-7-65227-3/universal-direct-search-frequency-resonance-technologies-in-geology
https://my.lap-publishing.com/catalogue/details/gb/978-620-7-65227-3/universal-direct-search-frequency-resonance-technologies-in-geology
https://www.amazon.co.uk/Universal-Direct-Frequency-resonance-Technologies-Geology/dp/6207652274
https://www.amazon.co.uk/Universal-Direct-Frequency-resonance-Technologies-Geology/dp/6207652274
https://znaj.ua/ru/popcorn/226369-na-ozeri-u-kitaji-z-yavilisya-tayemnichi-kola-pribulci-zalishili-poslannya
https://znaj.ua/ru/popcorn/226369-na-ozeri-u-kitaji-z-yavilisya-tayemnichi-kola-pribulci-zalishili-poslannya
https://temporarytemples.co.uk/crop-circles/2019-crop-circles

https:// doi.org/10.59911/conf.mpmgg.2024.30
vrs 550. 4

gl (sutrR Joruvon [lwftwindmoswl wit ¢ wosy RM
Jfovuov 1wl ([fodurI wl)

we Odz [ dm Odz' yj dz€ s
HSS st G jsdse' ydzdn dzOk¢
[ 6 O dz0O kMlsOdtso O ¢ wdzmisdlskzls ¢ jsrn' & ° dz0o ¢ tsdzd
ZOkZ¢ vCtO dzdée, VSO dg@OHJ I £D, 1-@.dzdzO¢ " alzO
Jdzt O 7§ Ow y!
COdzH H Ol 6| sdse' ydzdn dzOE¢$
wdzmisdlskzls ¢jtsn’ B3 °, & dzgj eOdzse’' °~ 15O otz ods@s, | d
03142, & sd' o, fwsMf. (¢SOHjB $O 10

10 tjLbkd sOOG] HEMd HY |k Cuzsy aidzjp dzts, 5 6" 8 fplO,
Ostsdz ' 2 ®&OMdoa' s, k we¢dr OBt {§sBddLbk ¢
OBOCIjtedL ks 5! Mw dzOW o dz' Misé BOE BO g huizdtR s & 'Oa dzv dz
sOCddd GcttOdz' Is' 8 ctsdziso dzgd A W OLdzd L' @WJadziz aflylw' dztsd3Q
Bisy dzO0 oL k" HOLd wC oOydkdok dzjftew Bz §h kS sol
CsfOdddz £ ©025dOR ©OfOSC' o' CteOdg sded R § zzlssdz o .
sdzs yse ' Mfise®; E*OdRsOds Hd, ©OfOS' o' ctOd ksdz'

m 11w

LANTHANOIDES SPECTRA OF IN ROCKS OF R APAKIVIGRANITE
PLUTONES

lvan Mihalchenko
Doctor of Geological Sciences
State Institution "The Institute of Environmental Geochemistry of National Academy of Sciences of
Ukraine", Kyiv, Ukraine
Olha Zaiats
Candidate of Geological Sciences
M.P. Semenenkimstitute of Geochemistry, Mineralogy and Ore Formation of NAS of Ukraine,

Kyiv, Ukraine

Based on the results of the study, it was established that the spectra of lanthanides of rocks of rapaki
granite batholiths and massifs in which or near which depasil ore occurrences are known are
characterized by the presence of magmatic phases with spectra with a much lgivex latio
compared to such spectra of granites of the main phases. The presence of magmatic phases with &
low Lan/Ybn ratio is considem as an important indirect prospecting sign of deposits of metallic
minerals in the areas of rapakivigranite plutons.

Key words:spectrum, lanthanides, rapakivigranite plutons.
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According to the arithmetic mean estimates of the europium anomaly, the core (pure) zone of nodular
monazite (1.02) differs from the intermediate (0.22) and outer (0.39) zones of the grain, as well as
the detrical monazite inclusion in the nuclear zon&70. The most likely cause of the zonal
distribution of europium in the monazite grain is considered to be the crystallochemical differentiation
of lanthanides during the crystallization of the initial gel, which consisted mainly of phosphorus
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