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The features of the bulk chemical composition of mountainous meadowy brown soils and
anthropogenically-modified soils of the Svydovets and Chornogora arrays of the Ukrainian Carpathians
are investigated. The ratio of the oxides content of the most important chemical elements of the
mineral part of mountainous meadowy brown soils and parent material is determined. The basic
transformation processes of the mineral part of the studied soils and parent material are established.
The peculiarity of the bulk chemical composition of meadow brown soils is the high content of
silicon oxides, and the high content of aluminum oxides and iron oxides. Their total content is within
94 %. This indirectly indicates a significant chemical homogeneity of the soil with the parent material.
The relative accumulation of SiO, in the upper genetic horizons of the soil profile is due to the
physical disintegration of silicate rocks. Its relative bulk content is gradually reduced from 76,10—
77,43 % to 72,28-76,93 % in the transition to a parent material. It was established, that the removal
of sesquioxides beyond the boundary of the soil profile leads to the formation of a depleted soil
profile on aluminum oxides and iron oxides, as we compare with unchanged parent material. Absolute
values of the indicators of leakage factor of alkaline earth metals grow in the direction towards to the
parent material. This indicates about intensive development of erosion processes in the upper part
of the soil profile. This is due to the physical and chemical disintegration of aluminosilicates and
the removal of compounds of disintegration into the lower soil genetic horizons. The analysis of the
results of balance of bulk reserves of oxides testified, that during the formation of the mountainous
meadowy brown soils of the Ukrainian Carpathians, oxides of trivalent metals (aluminum and iron)
and compounds of alkaline earth metals are subjected to removal from the genetic horizons of the soil
profile. Quantitative bulk chemical analysis didn’t show any significant differences in the material
composition between the mountainous meadowy brown soils and the mountainous meadowy brown
anthropogenically altered soil.

Key words: mountainous meadow brown soils, bulk chemical composition, Svydovets and
Chornogora arrays, Ukrainians Carpathians.

The modern process-genetic approach allows us to trace the tendencies of the
development of elementary soil processes occurring in the soil profile. It exists on the basis
of the interpretation of the results of the bulk chemical analysis of the solid phase of the soil.
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Most researchers recommend using the data on the distribution of oxides in the soil profile,
calculating their molar ratios, leaching rates, the balance of substances and the general
degree of differentiation of the profile. The authors point out that an important aspect of the
objective characterization of the distribution of oxides in the soil profile is the conversion
into a scorching non-carbonate soil weight. Since the quantity of each oxide is influenced by
the content of carbonates, humus and chemically bound water [1; 3; 7; 10; 11].

The theoretical basis of the chemical composition of the soils is based on the generally
accepted statement about the considerable conservatism of the mineral part of the soil. Various
calculations and coefficients, which are used for the assessment of the soil processes, related
to the change in the chemical composition of the mineral part of the soil, while ignoring its
external introduction.

A few scientific works are devoted to the study of the chemical composition of the
mountainous meadowy brown soils of the Ukrainian Carpathians. Some details about
the chemical composition of these soils are contained in the works of 1. Gogolev [4],
G. Andrushchenko [1], P. Pasternak [8], V. Kanivets [5], S. Pozniak [9] and others. The
results of researches testify to the similarity of the bulk chemical composition of mountainous
meadowy and mountainous forest soils. Even Cambisols (burozems), formed on different
parent materials, have a similar chemical composition of the soil. Bulk analyzes of Cambisols
in all climatic zones have shown, that the soil profile of Cambislos is depleted on Calcium
and Magnesium and eluvoved for sesquioxides, first of all iron.

Studying the bulk chemical composition of the mountainous meadowy brown soils of the
Svydovets and Chornohora array, we compared the content and relations, which we obtained
as a result of analytical calculations, the chemical elements of the parent material and the
genetic horizons of the soils. The results show, that the studied soils have a high content of
SiO, and an increased content of Al,O, and Fe O, (table 1). Their total share is within 94%.
This indicates a significant chemical homogeneity of the source material in the formation of
mountainous meadowy brown soils of the study area.

The relative accumulation of SiO, in the upper genetic horizons of the soil profile is
mainly due to the physical disintegration of silicate rocks and the resistance of quartz to
weathering. Its relative gross content is gradually reduced from 76,10-77,43 % to 72,28—
76,93 % in the transition to a parent material.

Among sesquioxides (R,0,), AL,O, predominates with a percentage content of 11,57
13,47 % in the upper humus-accumulative horizon. Its content are gradually increasing down
the genetic profile to the parent material — 12,24—15,16 %. In parent material the bulk content
of AL O, is 16,31-18,06 %.

Among alkaline earth elements, potassium oxide (K,0) and sodium (Na,O) are
characterized by higher relative content. This is due to the biological processes of plant life.
The amount of potassium (K,0), sulfur (SO,) and titanium (TiO,) oxides in the studied soils
is insignificant.

The differences in the content of the chemical elements of the soils of the Svydovets
and Chornohora arrays are due to differences in the chemical composition of the parent
material. The composition of lolynska formation of the Svydovets array are characterized



Bulk chemical composition of the mountainous meadowy brown soils... 13
ISSN 2078-6441. Bicuuk JIbBiBchKOTO yHiBepcuTeTy. Cepisi reorpadiuna. 2017. Bumyck 51

by a more intensive alternation of clay shale (siltstones and argillites), than the composition
of the burkutska formation of the Chornogora array.This causes an increased concentration
of aluminum oxides (Al,O,) and iron oxides (Fe,0,), and lower silicon oxide (SiO,) content.
Accordingly, the mountainous meadowy brown soils of the Svydovets array are characterized
by a lower content of silicon oxides (SiO,) — 76,10 %, and a higher content of aluminum
oxides (ALO,) - 13,47 %.

Table 1

Bulk chemical composition of the mountainous meadowy brown soils of the Ukrainian
Carpathians
Barnowuii XiMigYHHI CKITa]] T1pChKO-Ty9HO-0ypO3eMHUX IPYHTIB YKpaiHcbkux Kapmar

%

SN
5 |22
E §§‘ g SiO, | ALO, | Fe,O, | TiO, | CaO | MgO | SO, | K,O | Na,O | Losses

Mountainous meadowy brownsoils, Chornogora array (cut — ChSh-1)
H 820 | 77,43 | 11,57 | 5,67 | 0,69 | 0,33 1L,L19 | 0,13 | 1,75 | 1,24 12,55
Hp | 21-36 | 77,69 | 11,61 | 5,52 | 0,72 | 0,32 1,08 | 0,10 | 1,78 | 1,18 8,97
Ph | 37-54 [ 76,93 | 12,24 | 5,52 | 0,76 | 0,39 1,17 | 0,03 | 1,75 | 1,21 7,26
P 70-80 | 70,13 | 16,31 | 6,21 | 0,98 | 0,67 | 2,20 | 0,07 | 2,28 | 1,21 -
Mountainous meadowy brown anthropogenically altered soil, Chornogora array (cut — ChSh-3)
H 0-20 | 76,29 | 12,24 | 5,56 | 0,67 | 0,32 1,75 | 0,17 | 1,69 | 1,31 10,15
Hp | 21-45 | 7589 | 12,85 | 542 | 0,63 | 0,46 1,75 | 0,03 | 1,68 | 1,29 591
P 70-80 | 70,13 | 16,31 | 6,21 | 0,98 | 0,67 | 2,20 | 0,07 | 2,28 | 1,21 -
Mountainous meadowy brown soils, Svydovets array (cut — SvB-1)
H 5-20 | 76,10 | 13,47 | 486 | 0,72 | 0,87 | 0,92 | 0,11 | 1,70 | 1,25 18,40
Hp | 21-36 | 74,46 | 1422 | 4,99 | 0,73 | 0,87 1,43 | 0,05 | 1,78 | 1,47 12,23
Ph | 37-54 | 72,28 | 15,16 | 5,02 | 0,73 | 0,88 | 2,02 | 0,01 | 1,89 | 2,01 8,54
P 60-70 | 66,13 | 18,06 | 7,27 | 0,61 | 0,98 | 2,55 | 0,01 | 3,11 | 1,36 0,56
Mountainous meadowy brown anthropogenically altered soil, Svydovets array (cut — SvB-3)
H 0-23 | 76,85 | 12,63 | 491 | 0,77 | 0,41 1,36 | 0,01 | 1,76 | 1,29 11,60
Hp | 2348 | 75,15 | 13,76 | 5,17 | 0,80 | 0,53 1,47 | 0,01 | 1,80 | 1,31 9,49
Ph | 49-67 | 73,98 | 14,27 | 5,55 | 0,82 | 0,62 1,57 | 0,01 | 1,84 | 1,34 8,24
p 70-80 | 68,25 | 17,14 | 6,89 | 0,88 | 0,97 | 2,33 | 0,03 | 2,31 | 1,30 0,54

Analysis of the values of molar ratios testifies, that the studied soils are characterized as
expanded (SiO,:Al,0,, SiO,:Fe,0, and SiO,:R,0,) and narrowed (Al,O,:Fe,0,) parameters
of the molar ratio of sesquioxides in the soil profile, compared with the parent material. This
indicates that aluminum and iron oxides are washed away from the soil profile.
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Especially the soil profile loses sesquioxides, in relation to the parent material: molar
ratio SiO,:R, 0, in the upper humus-accumulative horizon is 7,81-8,67 and decreases to the
parent material to 6,69-8,30. The molar ratio SiO,:R 0, is 4,95-5,39 in the parent material,
which is due to a decrease in the intensity of leaching processes. Iron is most likely to be
washed out of the soil profile (molar ratio SiO,:Fe O, —36,49-41,84), slightly less aluminum
(molar ratio SiO,:A1,0, - 9,60-11,38) in the upper genetic horizons with a gradual narrowing
of the indicator down the profile. The washing of sesquioxides beyond the boundaries of the
soil profile determines the formation of a depleted soil profile on aluminum oxide and iron
oxide as compared to unchanged parent material (table 2).

Table 2
Profile differentiation indicators of the mountainous meadowy brown soils of the Ukrainian
Carpathians
[Moxazuuku qudepenmiarii mpodiTio TipchbKO-TyIHO-0YpO3eMHHX IPYHTIB YKpPaTHCHKHUX
Kapnar
Molar ratio
5 2 g Si0, : ALO, | SiO,: Fe,0, Si0, :R,0, | ALO,:FeO, | Ca0O:SiO,
T 23§
Mountainous meadowy brown soils, Chornogora array (cut — ChSh—1)

H 8-20 11,38 36,49 8,67 3,20 0,005
Hp 21-36 11,38 37,61 8,73 3,30 0,004
Ph 37-54 10,69 37,23 8,30 3,48 0,005

P 70-80 7,31 30,15 5,88 4,12 0,010
Mountainous meadowy brown anthropogenically altered soil, Chornogora array (cut — ChSh-3)

H 0-20 10,60 36,64 8,22 3,45 0,004
Hp 21-45 10,04 37,38 791 3,72 0,006

P 70-80 7,31 30,15 5,88 4,12 0,010

Mountainous meadowy brown soils, Svydovets array (cut — SvB—1)

H 5-20 9,60 41,84 7,81 4,35 0,012
Hp 21-36 8,90 39,84 7,27 4,47 0,013
Ph 37-54 8,11 38,46 6,69 4,74 0,013

P 60-70 6,22 24,29 4,95 3,90 0,016

Mountainous meadowy brown anthropogenically altered soil, Svydovets array (cut — SvB-3)

H 0-23 10,35 41,76 8,29 4,03 0,006
Hp 23-48 9,28 38,81 7,49 4,17 0,008
Ph 49-67 8,81 35,57 7,06 4,03 0,009

P 70-80 6,77 26,45 5,39 3,90 0,015
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Evenly-accumulative character of the profile distribution of alkaline earth metals caused
by biological interception during the vegetation period of plants, which compensates their
climatogenic withdrawal. Number of calcium oxide (CaO) and titanium (TiO,) is small —
less than 1%. Percentage content is lower than in the composition of parent material. In the
process of burozem formation, the reduction of the bulk content of magnesium oxide (MgO)
and potassium oxide (K,O) in the mountainous meadowy brown soils of the Chornohora
and Svydovets array was observed in comparison with the parent material. The narrowing
of the molar ratio CaO:SiO, from 0,014-0,004 to in the upper humus-accumulative horizon
to 0,010-0,016 in the parent material indicates that the intensity of leaching processes and
the removal of products of dissolution of divalent alkaline earth metals (Ca and Mg) outside
the soil profile.

We calculated the degree of differentiation of the weathering crust and soil according to
the molar ratio between mobile (K,0, Na,0, CaO, MgO) and stable (SiO,) components for a
more detailed description of the loss/accumulation of substances in the soil horizons compared
to the parent material. This method was first proposed by Harasovitz. He recommended using
Al O, as a stable component for lateritic soils [6]. Considering the features of the chemical
composition of the mountainous meadowy brown soils, we also consider it necessary to
calculate where SiO, is taken as a stable component, as the least mobile component during
the formation of burozems.

The results of the research indicate for leaching Ca*" and Mg*" relative to SiO, within
the soil profile of the mountainous meadowy brown soils (table 3). The factor of leaching
fluctuates between 0,410—0,680 in the upper humus-accumulative horizon and increases
to the parent material — 0,493—0,747. The relative accumulation of Na" and K* occurs in
the soil stratum relative to AL,O,.This is due to the fact that aluminum, as the most moving
element during the formations of burozems, migrates beyond the boundaries of the soil
profile. Potassium and sodium, and their organo-mineral compounds are less mobile and are
constantly renewed as a result of biological circle. Therefore, the leakage factor relative to
ALO, is 1,193-1,247.

Absolute values of the indicators of leakage factor of alkaline earth metals grow in the
direction towards to the parent material. This testifies to the more intensive development
of weathering processes in the upper part of the soil profile. This is due to the physical and
chemical disintegration of aluminosilicates and the removal of compounds of disintegration
into the lower genetic horizons.

Rode A., proposed a method of eluvial-accumulative coefficients (EAC), which includes:
EAr - EAC for a specific oxide; EAz - the total EAC of all oxides; EAm - EAC of all oxides,
except oxide of the witness [2, 11, 12]. Negative value means the transfer of oxides from the
n-horizon, positive — their accumulation.
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Table 3
Factor of leaching of the mountainous meadowy brown soils of the Ukrainian Carpathians
DakTop BUIIYTOBYBaHHS IipChKO-Ty4HO-0ypo3eMHHX IPYHTIB YKpaiHcekux Kapmar

Molar ratio
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Mountainous meadowy brown soils, Chornogora array (cut — ChSh-1)
H | 820 |0,660 | 0,945 | 0,058 | 0,607 | 0,337 | 1,247 | 0,030 | 0,801 | 0,322 | 0,754 | 0,028 | 0,484
Hp | 21-36 | 0,625 0,895 | 0,055 | 0,575 | 0,331 | 1,223 0,029 | 0,786 | 0,294 | 0,687 | 0,026 | 0,441
Ph | 37-54 | 0,622 | 0,890 | 0,058 | 0,609 | 0,314 | 1,159 {0,029 | 0,793 | 0,308 | 0,720 | 0,029 | 0,493
P | 70-80 {0,698 | - [0,09| - [0271| - |0,037| - |0428| — ]0,058| -
Mountainous meadowy brown anthropogenically altered soil, Chornogora array (cut — ChSh-3)

H | 020 [0,744 | 1,066 | 0,070 | 0,735 | 0,323 | 1,193 | 0,030 | 0,823 | 0,422 | 0,986 | 0,040 | 0,680
Hp | 21-45]0,725| 1,039 | 0,072 | 0,756 | 0,304 | 1,124 | 0,030 | 0,818 | 0,421 | 0,985 | 0,042 | 0,717
P | 70-80 {0,698 | - [0,09| - [0271| - |0,037| - |0428| - ]0,058| -
Mountainous meadowy brown soils, Svydovets array (cut — SvB-1)
H | 520 |0,582|0,751 0,061 | 0,487 | 0,286 | 0,932 | 0,030 | 0,604 | 0,296 | 0,632 | 0,031 | 0,410
Hp | 21-36 | 0,678 | 0,874 | 0,076 | 0,611 | 0,303 | 0,988 | 0,034 | 0,691 | 0,374 | 0,800 | 0,042 | 0,559
Ph | 37-54 | 0,806 | 1,040 | 0,099 | 0,798 | 0,351 | 1,143 | 0,043 | 0,877 | 0,455 | 0,973 | 0,056 | 0,747
P | 60-70 {0,775 - 0,124 - [0307| - |0,049| - |0468| — [0,075| -
Mountainous meadowy brown anthropogenically altered soil, Svydovets array (cut — SvB-3)
H | 0-23 [0,657 (0,904 |0,063|0,592 | 0,316 | 1,179 | 0,031 | 0,772 | 0,341 | 0,743 | 0,033 | 0,486
Hp | 23-48 | 0,645 0,888 | 0,069 | 0,647 | 0,296 | 1,103 | 0,032 | 0,804 | 0,350 | 0,762 | 0,038 | 0,556
Ph | 49-67 | 0,658 | 0,906 | 0,075 | 0,695 | 0,291 | 1,085 | 0,033 | 0,833 | 0,367 | 0,801 | 0,042 | 0,615

Note: p is the factor of leaching by lenney.

The analysis of the results of eluvial-accumulative coefficients indicate to the intensive
processes of the total transfer of oxides from the genetic horizons of soils (table 4): Eat reaches
values -0,08 —-0,13. The obtained coefficients testify to the differences in the differentiation
of the soil profile of the mountainous meadowy brown soils. The values of the removal of
EAr are due to differences in the composition of the parent material, and facial features
(biogeocentric changes and degree of human activity), and have the following character:
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Cut ChSh—1: most amenable to removal CaO (EAr — -55,23 %) — MgO
(EAr —-50,82 %) — TiO, (EAr —-36,77 %) — AL O, (EAr —-35,77 %);
Cut ChSh-3: most amenable to removal CaO (EAr — -56,10 %) — TiO,
(EAr —-37,15 %) — K O (E4r —-31,86 %) — AL O, (E4r —-31,01 %);
Cut SvB-1: most amenable to removal MgO (EAr — -68,75 %) — K,O
(Bar —-52,55 %) — Fe O, (EAr —-41,95 %) — ALO, (E4r — 35,18 %);
Cut SvB—4: most amenable to removal CaO (E4Ar — -62,43 %) — MgO
(EAr —-48,16 %) — Fe O, (EAr —-36,67 %) — AL O, (EAr — 34,57 %).
The sulfur oxides are characterized a positive values of EAr in the soil profile of the
mountainous meadowy brown soils of the Svydovets and Chornogora arrays (cutChSh—1,
ChSh-3 ta SvB-1).
Intensive washings outside the profile of the studied soils ALLO3 and Fe O, indicates
about the absence of brunification process in the lower transient soil genetic horizons.

Table 4
Eluvial-accumulative indicates of the mountainous meadowy brown soils
of the Ukrainian Carpathians
EnroBiampHO-aKyMYIIATHBHI ITOKA3HUKH Y TiPCHKO-TYYHO-OYPO3EMHHX IPYHTAX
VYkpaincekux Kapnar
Horizon Edr, % E:;ot , E‘I’i]m
sio, | ALO, | Fe0, | TiO, | CaO | MgO | SO, | KO | NaO
Mountainous meadowy brown soils, Chornogora array (cut — ChSh—1)
H - |-35,77-17,38 | -36,60 | -55,23 | -50,82 | +68,33 | -30,47 | -7,05 | -0,09 | -0,32
Hp - |-35,76 | -19,83 | -33,51 | -57,45 | -55,57 | +30,90 | -29,44 | -11,65 | -0,10 | -0,33
Ph - |-31,59 | -19,01 | -29,04 | -47,35 | -51,44 | -56,80 |-30,15| -9,21 | -0,09 | -0,30
Mountainous meadowy brown anthropogenically altered soil, Chornogora array (cut — ChSh-3)
H - |-31,01-17,70 | -37,15 | -56,10 | -26,88 | +123,25 | -31,86 | -0,48 | -0,08 | -0,27
Hp - |-27,19 | -19,35 | -40,59 | -36,55 | -26,49 | -60,40 |-31,91 | -1,48 | -0,08 | -0,25
Mountainous meadowy brown soils, Svydovets array (cut — SvB-1)
H — | -35,18 | -41,95 | +3,22 |-22,70 | -68,75 | +883,78 | -52,55 | -20,43 | -0,13 | -0,39
Hp - 1-30,07 | -39,04 | +6,28 |-21,16 | -50,20 | +344,06 | -49,17 | -4,00 | -0,11 | -0,33
Ph - |-23,221-36,85| +9,41 |-17,81|-27,35 | +15,07 | -44,50 | 35,37 | -0,09 | -0,25
Mountainous meadowy brown anthropogenically altered soil, Svydovets array (cut — SvB-3)
H - |-34,57 | -36,67 | -21,90 | -62,43 | -48,16 | -65,29 |-32,38 | -11,89 | -0,11 | -0,35
Hp - |-27,09 | -31,85 | -17,44 | -50,38 | -42,70 | -69,73 |-29,23 | -8,48 | -0,09 | -0,29
Ph - |-23,20 | -25,64 | -13,66 | -40,72 | -37,86 | -65,77 |-26,66 | -5,22 | -0,08 | -0,24
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The analysis of the results of balance of bulk reserves of oxides testified, that during
the formation of the mountainous meadowy brown soils of the Ukrainian Carpathians that
oxides of trivalent metals (aluminum and iron) and compounds of alkaline earth metals are
subjected to removal from the genetic horizons of the soil profile. The general tendency
to decrease the content of the soil profile on oxides in order of decreasing intensity can be
represented as follows: KO — MgO — Na,O — Al,O, — Fe,O,. The general trend is due
to the peculiarities of the formation of Cambisols in the alpine and subalpine zones of the
Ukrainian Carpathians. The soil profile is impoverished with iron and aluminum oxides after
complete leakage of the soil layers on two- and monovalent alkaline earth metals.

Quantitative bulk chemical analysis didn’t show any significant differences in the material
composition between the mountainous meadowy brown soils and the mountainous meadowy
brown anthropogenically altered soil. This is due to the fact that the determining factor in
the formation of the chemical composition of mountainous meadowy brown soils is the
composition of parent material, and does not anthropogenic factor. But the anthropogenic
factor changed the direction of soil-forming processes: the mountainous meadowy brown
anthropogenically altered soil (cuts ChSh—3 and SvB—4) are characterized by more intensive
removal of oxides AL O,, Fe,O,, MgO i CaO in comparison with virgin soils. This is due to
more intensive processes of destruction of the mineral part of the soil, under the influence
of the acidic environment of the soil solution, and more intensive processes of removal, as a
result of flushing water regime of the unsoded (without sod) soil surface.

Conclusions

1. The peculiarity of the bulk chemical composition of the mountainous meadowy
brown soil is the high content of silicon oxides and the high content of aluminum and iron
oxides. Their total content is within 94 %. This indirectly indicates a significant chemical
homogeneity of the soil with the parent material.

2. Relative accumulation of SiO, in the upper genetic horizons of the soil profile is due
to the physical disintegration of silicate rocks. Its relative bulk content is gradually reduced
from 76,10-77,43 % to 72,28-76,93 % during the transition to the parent material.

3. It was established, that the removal of sesquioxides beyond the boundary of the
soil profile leads to the formation of a depleted soil profile on aluminum oxides and iron
oxides, as we compare with unchanged parent material. Absolute values of the indicators of
leakage factor of alkaline earth metals grow in the direction towards to the parent material.
This indicates about intensive development of erosion processes in the upper part of the soil
profile. This is due to the physical and chemical disintegration of aluminosilicates and the
removal of compounds of disintegration into the lower soil horizons.
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PEYOBUHHUI CKJAJ TTPCHKO-JTYYHO-BYPO3EMHUX IPYHTIB
VYKPATHCHKHX KAPIIAT TA ITPOIIECHA HOT'O TPAHC®OPMAIIII

Amnapiii bapanauk

Jlveiecokutl nayionanvHuil ynisepcumem imeni leana @panka,
eyn. I1. Jlopowenxa, 41, 79007, m. Jlvsis, Ykpaina,
e-mail: kfgeogrunt@lInu.edu.ua

JocigxkeHo 0COOMUBOCTI BaJOBOrO XIMIUHOTO CKJIaly TipChbKO-IYy4HO-OypO3EMHHX Ta
AHTPONOTEHHO 3MiHEHHX IpyHTIB CBHIOBENBKOr0 MacuBy YKkpaincbkux Kapmar. BusHaueHo
CITiBBITHOIICHHSI BMICTY OKCH/IIB HABAXITUBIIIMX XIMITHHX €JIEMEHTIB MiHEPAIbHOT YACTHHH T'PCHKO-
Ty4HO-OypO3eMHHX TPYHTIB Ta IPYHTOTBOPHHUX IOpiA. BcTaHOBIEHO OCHOBHI TpaHC(hOpMaliiHi
MPOIeCH MiHEPaJbHOT YACTHHH JOCHIPKYBaHUX TPYHTIB Ta IPYHTOTBOPHUX mopia. OcoOnuBicTIO
BAJIOBOTO XIMIYHOTO CKJIA/Ty TiPChKO-Ty4HO-OypO3eMHHX IPYHTIB € BUCOKHUIT BMiCT OKcHIiB CHIIIIiTO,
MiJBUIIEHUH BMICT OKCHIIB Atominito Ta ®epymy. CyMapHUid IXHIH BMIiCT 3HAXOIUTHCS B MeXax
94 %, 1110 OroCepeIKOBaHO 3aCBIAYY€E 3HAYHY XIMIYHY OAHOPIIHICTH IPYHTOBOI TOBII 3 MATEPUHCHKOIO
nopozor. Bignocne nakonuyenns SiO, y BepXHiX FeHETHYHMX IOPM30HTAX IPYHTOBOrO Mpodimao
3yMOBIIeHE (Di3HUYHOIO JE3IHTErPAIEI0 CHITIKATHHX opi. Moro BiHOCHHIT BaTOBHIl BMIiCT OCTYIIOBO
3MeHIIyeThes Bin 76,10-77,43 % no 72,28-76,93 % 3 nepexoqoM 10 IpyHTOTBOPHOI HOPOH. 3’SICOBAHO,
10 BUHECEHHSI CECKBIOKCHIIIB 38 MEXIi IPYHTOBOTO MPOodisito 00yMOBIIOE GopMyBaHHs 301IHEHOTO
IPYHTOBOTO IPO(LITIO Ha OKCH AJTIOMIHIIO Ta OKcua DepyMy, TOPIBHSIHO 3 HE3MIHEHOIO IPYHTOTBOPHOIO
OpOI0r0. AOCOIIOTHI BEJTMYMHHU ITOKAa3HUKIB (haKTOpa BUITYTOBYBAaHHS JIy)KHO3EMEIbHAX METaNiB
3pOCTAIOTh Y HANPSIMI 10 TPYHTOTBOPHOI MOPO/IH, 10 3aCBiUy€ IHTEHCHBHIIINI PO3BUTOK MPOLECIB
BHYTPIIIHEOTPYHTOBOTO BUBITPIOBAHHS y BEPXHiil YaCTHHI IPyHTOBOTO MPOQiiro, 00yMOBICHHX
(hi3UYHOIO 1 XIMIYHOIO JIE3IHTErpalicio alOMOCHIIIKATIB i BAHECEHHSIM CITOJYK PO3Maay y HUDKYI
TeHETHYHI TOPU30HTH. AHAJII3 Pe3yJIBTATIB M[0/I0 OATaHCy BAJIOBUX 3araciB OKCHJIIB 3aCBIIUYHB, IO i1
qac (hopMyBaHHS TipCHKO-IYYHO-0ypo3eMHUX IPYHTIB CBHIOBEIEKOTO 1 HOPHOTIPCHKOTO MacHBiB 3
TeHETUYHHUX TOPU3OHTIB IPYHTOBOTO MPOQIIIIO MiIAF0THCS BUHOCY SIK OKCHIM TPHBAIICHTHHX METAJIIB
(AmomiHil Ta DepyMm), Tak i CIIOTYKH JTy)KHO3EMEIIbHUX MeTaliB. KiTbKiCHUI BaJIOBHI XIMIYHMH aHATI3
HE TI0Ka3aB ICTOTHUX BiIMIHHOCTEH y pEYOBHHHOMY CKJIaJIi FPCHKO-JIyYHO-0yPO3EMHUX LIUIMHHUX Ta
AQHTPOIIOTEHHO 3MiHEHUX TPYHTIB.

Kniouosi cnosa: TipchKo-my4HO-0ypo3eMHI IPyHTH, BaJOBUH XiMiuHHN ckiaj, CBUIOBEIBKHI
MacuB, Ykpainceki Kapmaru.





