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Abstract. The article describes a technology for valuable components extracting from the man-
made waste storages at the Krivbass ore-dressing and processing enterprises which are considered
as promising man-made placers. Two approaches to such placers developing are considered which
assume valuable component extraction both after closing and in process of operation of the waste
storages. It is shown that implementation of practice of valuable components co-extraction from
areas between dam and pond in conjunction with technology of combined waste storing requires
changing of technological scheme in the maps of inwash district, and, to this end, it is rational to
combine several operations. Technological parameters of the co-extraction from the man-made
placers by means of hydromechanical facilities were grounded. The required performance of hydro-
transport facilities needed for delivering tailings to the current inwash horizon and concentration of
the discharged pulp were specified.
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Mining processing plants (MPPs) of the iron-ore basin of Krivoy Rog (of
Krivbass) were started to exploit from the middle of the last century and for the work
term that is more than a half of the century they have accumulated in their storages
significant amounts not only of the waste rock, of the process water but also of the
valuable components that were not extracted from the feed mineral stock for a variety
of reasons.

Today the cost price of the mineral raw materials production in the quarries in-
creased and it is equal to the cost price of these components production out of the
wastes of the last century. And the wastes storages themselves reached the highest
possible marks and their further exploitation becomes impossible. Herewith there is
no land for the new wastes storages and the storages that are closed constitute a seri-
ous environmental danger to the whole region of Krivoy Rog.

Thus the transformation of the wastes storages of mining processing plants
(MPPs) of Krivbass into the anthropogenic deposits with the production beginning in
the process of their exploitation and after the wastes storing finishing for the subse-

© 0.4. Meoseoesa, 2015



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniuna mexanika. 2015. Ne122 117

quent rehabilitation and the conservation is the only one solution that preservesthe
competitiveness of the production and the stable development of the region.

However the existing world experience in the use of the recoverable resources re-
fers to the industrial wastes of nonferrous, precious and rear-earth metals processing
such as gold, platinum, copper, aluminum, plumbum and zinc that is caused by the
high demand for these metals and the high cost of their concentrates [1 - 3]. In addi-
tion in the world practice the anthropogenic alluvial deposits production from the
wastes storages is carried out after the finishing of the storage exploitation and the
stopping of the wastes storing in them. In the homeland conditions it is required a
technology that enables the development of the anthropogenic alluvial deposits in the
operating wastes storages without the interrupting of the ingress of new tailings. Thus
international experience cannot be transferred to the homeland conditions without
adapting it to the peculiarities of the mining processing plants (MPPs) of Krivbass
and profitability of such technology should be evaluated taking into account the prof-
itability of the whole mining processing plant (MPP).

Studies of this issue show that for the further functioning of mining processing
plants (MPP) of Krivbass the modernization of the existing technologies of the
wastes storing with the elements of the reorganization of the storage and the imple-
mentation of the by-product development of the anthropogenic alluvial deposits are
needed [4, 5]. In this case it is suggested to extract the concentrate that gets into the
enrichment process wastes and deposits on the beach area near the floodwall (Fig. 1)
and to return it into the concentrating bound after the map alluviation and the drain-
ing of the area near the dike dam. The worked-out area can be refilled by the enrich-
ment process wastes that were spissated to the paste concentration that makes it pos-
sible to introduce the technologies of the inspissation and the storing of such pulps
into the wastes storages that are exploited [1, 6, 7].

. Anthropogenic
Floodwalls s / allluvial deposit

Tiers of the alluvvium

Figure 1 — The structure of the anthropogenic alluvial deposits formed during the
wastes storing

By this decision the following algorithm of the transition to a new level of the
pulp output is assumed [5]: on the perimeter after finishing of the map alluviation to
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start mining work of excavating in the beach area near the dike dam and then to fill
the area with the highly concentrated pulp consisted of the slim particles and only
then to move to the next level of the wastes storing. As a result the slim particles that
were previously deposited in the pond at this tier of the alluvium do not get into it
that ensures the successful clarification of the recirculated water to the required
standards.

It is reasonable to implement this technology at the storages where the first or the
second tier of the alluvium is sluiced because it makes the extraction of the anthropo-
genic alluvial deposits possible only at the current tier.

During the filling of the wastes storages that are exploited by the homeland min-
ing processing plants (MPPs) the technology of the storing is used that based on split-
ting of the perimeter of the current level of the retaining prism into the sections of the
alluvium where the enrichment process wastes that were delivered by one hydrotran-
sport installation are accumulated [7]. It is recommended to select the length of this
section of the alluvium in a range from 1000 to 3000 m that is based on the experi-
ence of the exploitation of the previous wastes storages. It is recommended to divide
the sections of the alluvium by the subsidiary dike dams that were built inside the
wastes storages perpendicular to the floodwall minimum into 5 alluviation maps. The
operating procedures at the alluviation maps within the same section of the alluvium
are carried out in accordance with the process schemes that are based on the follow-
Ing sequence of the processing steps. (Table 1) [7].

Table 1 — The current process scheme of the maps of the section of the alluvium

The The sequence number of a map in the section of the alluvium
stage
number I ] i v \

1 alluvium reserve installation dike dam drying
2 drying alluvium reserve installation dike dam
3 dike dam drying alluvium reserve installation
4 installation dike dam drying alluvium reserve
5 reserve installation dike dam drying alluvium

It is assumed that the duration of each of the processing steps is the same because
while one alluviation map is dried up, diked, equipped with the pipelines and is in re-
serve, the other four maps are sluiced sequentially by the tailings. Thus when the first
map goes out of the reserve the works on the wastes storing are transferred to a new
tier of the alluvium.

With the implementation of the by-product extraction of the anthropogenic alluvi-
al deposits the operating procedures with the alluviation maps within one section
should be changed. In this case with the regard to the necessity of the extraction of
the anthropogenic alluvial deposits and the renewal of the carrying capacity of the
beach in the basis of the process scheme the following sequences of steps should be:
enrichment process wastes alluvium; drying of the beaches; extraction of the anthro-
pogenic alluvial deposit; filling of the worked-out area; drying of the newly formed
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beach or the shrinkage; installations of the floodwall; installation of the instrument
desk; being in reserve.

While changing of the technological procedures with the new set of the pro-
cessing steps it is rational to save the time of the map alluvium with the enrichment
process wastes. The time of the map alluvium with the enrichment process wastes is
determined by the capacity of the existing hydrotransport installations. It is possible
to change this value only in the process of the modernization of the hydrotransport
complex of the mining processing plants (MPPs) by changing of the pumping equip-
ment. Not significant changing in the pump delivery can be achieved by setting of the
impeller of the other diameter, by changing of the rotation frequency of the impeller
or by air supply in the case of using the scheme "in one lift". However, none of these
methods is widely used in the conditions of the homeland mining processing plants
(MPPs) [4, 7 - 10]. Especially not appropriate is the productivity decrease of the hy-
drotransport installations that take away the tailings into the storage. Because their
main task is to provide that the concentrating industry was not flooded. Thus the ac-
tual task is the task to keep constant the total pulp consumption that comes into the
alluvial tier when the process scheme is changed.

If the pulp consumption that is given to the map remains permanent then the
number of the maps at the section together with the length of the section increase. In
this case it is need to use eight maps instead of five. And the extraction process is
started in every map after its drying and then the worked-out area is filled by the sec-
ondary processing wastes, the area near the dike dam is dried, the floodwall is
dumped, the distributing pipelines are installed and put into reserve. The working-off
time of the tier of the alluvium increases on 40% but it is possible to decrease the
number of sections because one section can be broken up and two others can be com-
plemented by the maps that released.

For the considered approach it is important to coordinate the work modes of the
hydrotransport installations that give the wastes into the maps, the extraction equip-
ment and installations that provide the storing of the secondary wastes. It will be pro-
vided if the time of the map filling will exceed the time of the man-made placers ex-
traction:

T, =Tp, (1)

where T, — the time of the map filling with the wastes; T, — the time of the man-

made placers extraction in the map of the alluvium.

With taking into account of the geometrical peculiarities of the zone of dry tailing
forming in the maps of the alluvium (fig. 2), the duration of the man-made placers ex-
traction in the map of the alluvium and the time of the map filling with the wastes can
be estimated with the formulas:
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Figure 2 — Geometrical parameters of the man-made placers bedding
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that makes it possible to rewrite the inequality (1) in the following way:

Qs >1—CV © —15¢0, +/1tga’ )

Q 1-m 1+ Mga

and to propose the following formula for the estimation of the hydrotransport installa-
tions productivity that provide the disposal of the wastes into the current tier of the
alluvium and also for the concentration of the output pulp

PL* 1+ Atga

Q= K-My,M.T. 1-C,

A, (8)

C> (1_Cv)2 =15, + Atga KMy, M T¢
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where Q — the hydrotransport installations productivity that provide the disposal of
the enrichment process wastes into the current tier of the alluvium; Qg — the volume

flow rate of the man-made placer; B — the width of the map; m — the porosity of the
wastes in the zone of dry tailings; C, — the bulk concentration of a pulp that comes in

the map; Q, — the volume flow rate of a pulp that comes in the map; L — the lengths

of the line of the zone of dry tailings from the dam embankment till the obstructing dike
dam; W — the filling peculiarity of the map, the solid particles volume that are put on
the zone of dry tailings of the map when it is fully filled; h, — the height of the tier of

the alluvium; o — the angle of the slope of the dam embankment; ¢ — the angle of
the inner friction of the placer particles with the given humidity; L,, — the distance

from the inner slope of the dam embankment starting from which the enrichment pro-
cess wastes are not considered to be man-made placer; L, — the distance from the in-

ner slope of the dam embankment starting from which the enrichment process wastes
are considered to be man-made placer; T. — the duration of the working shift; K. —

the coefficient of the hydrotransport installation readiness; M,, — the quantity of the
working days in the year; M. — the quantity of the working shifts in a day; P, — the

scheduled lengths of the section of the alluvium; C — the bulk concentration of a pulp
that was got from the man-made placer.

For this approach it is important to coordinate the work modes of the hydrotran-
sport installations that give the wastes into the maps, of the extraction equipment and
installations that provide the storing of the secondary wastes. The quantity of the sec-
tions of the alluvium corresponds to the quantity of the hydrotransport installations
that perform the enrichment process wastes withdrawal. In this regard it is possible to
reduce the quantity of the sections of the alluvium but the increasing of their quantity
requires a capital expenditure for the pumping stations equipment. In this case it is
possible to increase the pulp concentration so that a smaller quantity of stations can
provide the determined traffic and to correct slightly the parameters of the maps. But
if it is necessary to save the quantity of sections of the alluvium then it is need to save
the quantity of maps that is corresponded to them and that is possible only while per-
forming simultaneous processing steps.

After the analysis of possible options the process scheme with the simultaneous
processing steps at the five maps is possible to represent as follows (table 2).

For implementing of such process scheme it is necessary to fulfill several condi-
tions:

- the extraction processes should be carried out from the dike dam of the map
without lowering of the extraction equipment to the beach or the extraction equip-
ment that is used should not require the drying of the beach to get started;

- the distance from the inner slope of the dike dam from which the wastes are con-
sidered to be the anthropogenic alluvial deposits makes it possible to start dumping of
the floodwall of a new tier without filling of the worked-out area by the secondary
processing wastes.
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Table 2 - The current process scheme of the maps of the section of the alluvium with the by-
product extraction of the anthropogenic alluvial deposits and the simultaneous rocessing steps

The stage The sequence number of a map in the section of the alluvium
number I ] i v \Y
. installation dike dam drying
1 alluvium reserve X e )
shrinkage filling extraction
drying . installation dike dam
2 ) alluvium reserve : o,
extraction shrinkage filling
dike dam drying . installation
3 s 3 alluvium reserve :
filling extraction shrinkage
installation dike dam drying .
4 . L ] alluvium reserve
shrinkage filling extraction
installation dike dam drying i
5 reserve X L ) alluvium
shrinkage filling extraction

An application of this technology at the third and higher tiers of the alluvium lim-
its the capacity that was released for the storing of new particles. The length of the
beach area near the dike dam where it is expected to make the extraction of the an-
thropogenic alluvial deposits is 20% of the length of the surface alluvium. In consid-
eration of that the height of the dike dam does not exceed 3 m and the length of the
beach may vary from 50 to 500 m the extraction from the workable section at the cur-
rent tier of the alluvium can be carried out from several tiers that are situated below
(Fig. 2). In this case the extracted anthropogenic alluvial deposit is sent for the recy-
cling, its wastes are stored in the newly created area (Fig. 3). However in the case of
the extraction from several tiers of the alluvium a part of the anthropogenic alluvial
deposit remains in the body of the retaining prism under the floodwalls (Fig. 3) and to
extract this part of the alluvial deposit is possible with the technology that provides
the reduction of the capacities of the storage (Fig. 4).
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Figure 2 — The release of the additional capacity for the wastes storing through the
development of the anthropogenic alluvial deposits at several tiers of the alluvium
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Figure 3 — The storing of the additional amount of the wastes after the development of the anthro-
pogenic alluvial deposits at several tiers of the alluvium

For the extraction from several tiers of the alluvium (Fig. 2, 3) the slope of the
worked-out area that is far from the dike dam is strengthened by the dumping that
protects the material of the beach from dusting and getting wet because it contains
clay and pulverescent particles. The anthropogenic alluvial deposits processing
wastes should not be mixed with the primary deposits of the enrichment process
wastes because the first do not contain thin, clay and pulverescent particles and can
be stored on the beach.

The remaining place allows to organize an additional tier of alluvium and to store
the additional amount of the primary deposits wastes as a pulp with a low concentra-
tion or with the concentration of a paste (Fig. 3).

For the drainage of the material of the additional tier of the alluvium the protec-
tive dumping is broken by the drilling of a number of wells. However in the case of
the extraction from several tiers of the alluvium a part of the anthropogenic alluvial
deposit remains in the body of the retaining prism under the floodwalls (Fig. 3).

In this connection for wastes storages of this type that were taken out of service
the technology of the anthropogenic alluvial deposits extraction can be used that as-
sumes the reduction of the capacity of the wastes storages (Fig. 4).

In the case of the anthropogenic alluvial deposits extraction from the wastes stor-
ages that were taken out of service the extraction processes are started with the exca-
vation of a part of the beach near the dike dam of the upper tier of the alluvium (fig.
4a). Then it is implemented the reexcavation of the floodwall to a new location (fig.
4.b). After that the corresponding processes are repeated in the subsequent tiers of the
alluvium (fig. 4c, 4.d). Recycling wastes of the anthropogenic alluvial deposits are
used for the dumping of the remaining beaches and the sections of the underwater al-
luvium to prevent dusting and their complete conservation. This makes it possible to
refuse from the process water intake for the maintaining of the pond level, to protect
beaches from dusting and then completely to dehydrate the core of the storage cover-
ing it from above by the wastes of the anthropogenic alluvial deposits processing af-
ter the extension of the floodwalls.
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Figure 4 — The technology of the anthropogenic alluvial deposits extraction from the wastes
storages that were taken out of service

In all cases the extracted anthropogenic alluvial deposits can be transported to the
concentrating factory by the vehicles or the hydrotransport using as a carrier fluid the
clarified or not completely clarified recycled water. Taking into account the geodesic
level difference typical for the wastes storages conditions (table. 3) the hydrotran-
sport of the anthropogenic alluvial deposits to the concentrating factory can be car-
ried out by the gravity [3, 5, 9]. The extracted anthropogenic alluvial deposit can be
added to the primary deposits at some point of the concentrating repartition or for its
processing the section near the wastes storage can be equipped. In the second case the
delivery costs for the anthropogenic alluvial deposit and the removal of wastes of its
processing will be minimal.
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Table 3 - The geodesic level difference of wastes storages of mining processing
plants (MPPs) in Krivbass

The title of the wastes storage The dike dam height, m
«Vojkovo» SMMP from 50 till 74
«Objedenjonoje» SMMP and ArselorMetall from 40 till 59
«Mirolubovskoje» ArselorMetall 55
wastes storage of the INMPP 112
wastes storage of the CMPP 10
wastes storage of the SevMPP 76

For choosing of the parameters of the mining in all considered technological solu-
tions it is important to estimate the volume of the material in the tier of the alluvium
and the volume of the man-made placer in the tier which in the case if the man-made
placer development is carried out at the several tiers of the alluvium simultaneously
are calculated with the following formulas:

o, a)sinla—p)v .
W = BH (l_ﬁjv% (10)
W, = BH{l—%}%@—a); (11)
0=(1—%j(tg(a—ﬁ)+tg(p)%i;?; (12)
= (13)
v =3 -); (14

where W — the amount of the anthropogenic alluvial deposits in the tier of the alluvi-
um; B — the length of the zone of the alluvium; H — the height of the floodwall; a —
excess of the floodwall crown over the alluvial beaches; o — the declivity angle of
the external slope of the floodwall to the horizon; g — the declivity angle of the allu-
vial beach to the horizon; o — the dimensionless thickness of tier of the alluvium;
n — the part of the beach length where there is the anthropogenic alluvial deposit;

u — the horizontal equivalent of the tier of the alluvium; W, — the capacity of the tier

of the alluvium; ¢ — the angle of the natural slope of the particles of the anthropo-
genic alluvial deposit; L — the beach length;  — the coefficient that takes into ac-
count the anthropogenic alluvial deposit losses; k — the current number of the tier of
the alluvium; N — the quantity of the tiers of the alluvium where there is the devel-
opment of the anthropogenic alluvial deposit; 7, — the part of the beach length where
there is the anthropogenic alluvial deposit at the k tier.

Taking into account that for the conditions of the wastes storages of the mining
processing plants (MPPs) in Krivbass ratios ¢ ~a u 2a— f =2« are correct it is
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possible to calculate with a high level of the accuracy that

In this case instead of the formulas (11) and (15) the following relations can be
used:

Y, :2(N7_7—_G)GBH2; (16)
SNx
W, _2-c)ogye. (17)
SN
~ L7
=) (18)
k=1 N

As a result of the studies the technical solutions concerning the anthropogenic al-
luvial deposit development in the mining processing plants (MPPs) of Krivbass were
developed, they make it possible:

— to return to the concentrating repartition up to 20% of the concentrate that gets
into the enrichment process wastes and deposits on the beach area near the floodwall
after the map alluvium and the drainage of the zone near the dike dam;

— to refill the worked-out area with the enrichment process wastes that were
thickened to a concentration of the pasta and to increase the capacity of the wastes
storages;

— to use rationally the anthropogenic alluvial deposits processing wastes for the
dumping of the beaches that left and areas of the underwater alluvium with the aim to
prevent the dusting and their complete conservation during the anthropogenic alluvial
deposits development in the wastes storages that were taken out of service;

— to abandon the process water intake for the maintaining of the pond level, to
protect beaches from dusting and then completely to dehydrate the core of the storage
covered it from above by the wastes of the anthropogenic alluvial deposits processing
after the extension of the floodwalls.

For the first time it was proposed and grounded the technology of the valuable
component by-product extraction from the beach areas near the dike dam based on
the experimentally established fact that with the allocated alluvium because of the
solid material fractionating the particles containing ferrous minerals deposit immedi-
ately after the outlet of the pipeline on the section that does not exceed 20 % of the
length of the formed beach. The idea of the technology is in recess this part of the
beach after the map drying until the formation of new tier of the floodwall.

The studies show that the implementation of the valuable component by-product
extraction from the beach areas near the dike dam together with the technology of
combined wastes storing makes it possible: to extract a part of the valuable compo-
nent remaining in the enrichment process wastes at the stage of storages filling; to
abandon the exploitation of the storage as anthropogenic deposit after storing finish-
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Ing; to avoid significant capacities of the reexcavation of the floodwalls of the upper
levels; to improve the environmental safety and the resource-saving of the existing
technologies.
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AHHOTanus. B padore npeanokeHbl TEXHOJIOTUM JTOOBIUM MOJIE3HBIX MCKONAEMbIX M3 XpPaHWIIUILL
orxozos oboramenust 'OKoB Kpusbacca, KOTOpble paccMaTpyUBalOTC KakK HEPCHEKTUBHBIE TEXHOTE€H-
HbIE MECTOpOXKJIeHus. PaccMoTpeHsl J1Ba noxoa K pa3paboTKe TaKMX MECTOPOXKIEHNH, KOTOpbIE TpeI-
TOJIAratoT JOOBIYY TEXHOI'€HHBIX POCCHINEH Kak MOCIe 3aKpBITUS XPAHIJIMIIA OTXO/I0B, TaK U B ITpOLIECCE
ero sKcruryaranuy. [lokazano, 4To BHEJpPEHHUE MOIYTHON JOOBIYHM LIEHHOTO KOMITIOHEHTA C IpUIaM-
OOBBIX yYaCTKOB IUISKA COBMECTHO C TEXHOJOTHEeW KOMOMHHPOBAHHOTO CKJIaJUPOBaHMs OTXO/I0B
TpeOyeT M3MEHEHHUs TEXHOJIOTMYECKOM cXeMa KapT ydacTKa HamblBa, YTO pallMOHAIbHO CIIENaTh,
00bETMHHB BBIMOJIHEHUSI HECKOJIBKUX onepaiuii. OO0CHOBaHbI apaMeTpbl TEXHOJIOTUH MOIYTHOMN
NOOBIYM TEXHOTEHHBIX POCCHINIEN C HCIIOJIb30BAaHMEM CPEJICTB I'MIAPOMEXaHU3alluu. Y CTaHOBJIEHA
Heo0XoAuMasi MPOU3BOIUTEIBHOCTh THAPOTPAHCIIOPTHBIX YCTAaHOBOK, OOECIEUMBAIOIINX OTBEE-
HUE OTXO0JI0B 00OTallleH!sl Ha TEKYILUH sIpyC HaMbIBA, a TAK)K€ KOHIIEHTPALIUU OTBOJAUMOM MYJIbIIbI.

KiroueBble €j10Ba: TEXHOIT€HHOE MECTOPOXK/IEHHE, 1TaMba 00BaJIOBaHUs, XpPaHUIIUILE OTXO/IOB,
MPYAOK, MJISIK.

AHoTanis. B po0OoTi 3a1iporoHOBaH1 TEXHOJOT1i BUI00YTKY KOPUCHHUX KOINAIMH 3 CXOBHII Bij-
xoziB 30arauenns ['3KiB KpusOacy, siki po3risaaroTbes K MEepPCIeKTUBHI TEXHOT'€HHI POAOBUINIA.
PosrasiayTO 1Ba migxoau 10 po3poOKu TaKUX POJOBUII, K1 TPUITYCKAIOTh BUAOOYTOK TEXHOTEHHUX
PO3CHIIB K MICISI 3aKPUTTS CXOBHIIA BiJIXOJIiB, TaK 1 B Mpolieci ioro ekcruryararitii. [Tokazano, 1o
BIIPOBA/KEHHS CYMYTHHOTO BUIOOYTKY LIHHOTO KOMIIOHEHTA 3 MPUIaMOOBUX TUISHOK IUISDKY CITi-
JBHO 3 TEXHOJIOTIE€I0 KOMOIHOBAHOTO CKJIaJyBaHHS BiIXOIB BUMAarae 3MiHM T€XHOJOTIYHOI CXeMH
KapT AUISHKY HaMUBY, IO palllOHaJIbHO 3pOOWTH, 00'€THABIIM BUKOHAHHS JEKUIBKOX OIeparlii.
OOrpyHTOBaHO MapaMeTpH TEXHOJIOTIi CYMyTHROTO BUOOYBaHHS TEXHOTEHHUX PO3CHUIIIB 3 BUKOPH-
CTaHHSIM 3aco0iB TizipoMexanizalii. BctaHoBeHa HEOOXiTHA MPOAYKTUBHICTD TAPOTPAHCIOPTHUX
YCTaHOBOK, 10 320€3Meuyr0Th BiABEACHHS BiIXOJiB 30aradyeHHsl Ha IOTOYHUN SPYC HAMHBY, a Ta-
KOK KOHIICHTpAIIli MyJIBITH, sIKa BIIBOJIUTHCS.

Kuro4oBi ciioBa: TexHOreHHE pojaOBHUIIE, NamMOa OOBalyBaHHS, CXOBHUIIE BIAXOJIB, MPYIOK,
TIISTK.
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Mametova L.F., Ph.D. (Geol.), Senior Researcher

(IGTM NAS of Ukraine)

PROCESSES OF MINERAL DISSOLUTION AND REGENERATION IN THE
SANDSTONES OF COAL DEPOSITS

AHoTauis. Po3unHEeHHS 1 pereHepallis MiHepajliB € HCOJMIHHUMU CKJIaJ0BUMH JIITO- 1 KaTare-
He3y TepUTeHHUX BiAKIamiB. JlOCHiPKEHHS TaKUX MPOIECIB y MICKOBUKAX BYTUIBHUX POJIOBHII 3a-
CBiquye Oe3MepeyHHil BIUIUB IMX SBHII HA (Pi3UUHI, MEXaHI4Hi, KOJEKTOPCHKI BIACTUBOCTI HE TLlIb-
KM MICKOBHUKIB — y T€OXIMIYHUX MEPETBOPEHHSIX OEPYTh y4acTh BCi MOPOIU CTpaTHTpadigHOTO pO3-
pi3y. [lopucticts, ¢inbTpanis, LUIbHICT, FTA30HACUYEHICTh, MJIACTUYHI JedopMalii Ta iHII Xapak-
TEPUCTUKH TOPIJ] 3aJI€KaTh BiJ MIHEpaJliB, IXHbOI MOBEIIHKU 31 3MIHOIO YMOB cepenoBuiia. Cepen
MICKOBHKIB BYTUIbHUX POJIOBHIL HAHMOIIKMpPEHIlI MiHepaliu — 1ie KBapll i kapboHaTtu. Bonu mosnire-
HETUYHI - IPUCYTHI B yJIaMKax, y CKJIaJl [IEMEHTY 1 JOCUTh CTiHKI (0COOJIMBO KBapll) 111010 MEXaHi-
YHOTO pyiHyBaHHs. AJe BiJ Jii XIMIYHUX peareHTiB KapOOHATH PO3YMHSIOTHCS MOBHICTIO, a KBapI
— YacTKOBO. 3MiHAa YMOB (KaTareHe3) MpU3BOAMTH JI0 BIAHOBJIEHHS IUX MiHepamiB. YUHHUKHN ITUX
MPOIIECIB: TEMIIEpaTypa, TUCK, BOJHEBUI MOTEHIIAN 1 (UIIOIIM JiF0Th AUCKPETHO Ha IIBUIKICTH pe-
aKkuii, Ha CTPYKTYpPHI Bapiallii MiHepaJliB, Ha 3MIHY iXHIX BJIAaCTUBOCTEH 1 MOPOAHOIO MACHUBY 3ara-
JIOM.

3a KUIBKICTIO 00JIAMIBOK BTOPUHHOI'O KBaplily 1 MOSIBOIO KIJIBKOX T'€Hepalliil KaJbLUTy MOjie-
JIIOIOTHCS MAJIEOTEKTOHIUHI PYXH, SIKI CIIPUSUIN X YTBOPEHHIO.

Kuio4uoBi cjioBa: micKOBUKHU, KaTareHes, pO3YMHEHHs, pereHepaitis, KBapil, kKapOoHaTH

Beryn. SBumia Kopo3ii ylaMKOBOro matepially OCaJOYHUX mopin (KBapiyy,
MOJIbOBUX IIMATiB, KAPOOHATIB, JITOKJIACT TA 1H.) HAYKOBLSM BI1JIOMI JJABHO 1 (IKCY-
BaJIMCh HA BCIX CTaIsAX IXHHOTO (JOpMYBaHHS — BiJ JllareHe3y 0 MeTareHesy. ¥ Io-
poaax BIKOM Bijl IPOTEPO30I0 JI0 TUTIONEHY 1 HaBITh CEPe/l YeTBEPTUHHUX BIJIKJIAIIB
[1] crocTepiraiuch mMpolecu po3UMHEHHS Ta BiTHOBJIEHHS MiHepasiB. Hainommpe-
HIITUMU MIHEpajaMu y CKJIaJl MOpiJ BYTUIbHUX OaceilHiB € KBapil, MOJIHOBI IIMATH,
kapOoHaTH, ciroau. Hamri mociimkeHHs 30cepekeHl Ha TIOBEIHIT KBapIly Ta Kap-
OOHATIB y CKJIa/l MCKOBUKIB SIK MPOBIAHUX MIHEPAJIiB, sIKI BIUIMBAIOTh HA Ta30€MHIC-
Hi, QINbTpaIliiiHi Ta 1HII BIACTUBOCTI MOpia. BoHM pearyioTh Ha 3MiHYy THCKY, TeM-
neparypu, reoximMiuai yMoBH (piBeHb BojHEBOro noreHuiany — pH). [Ipouecu po3uu-
HEHHS KBapIly 1 KapOOHATIB MOJICTaAINHI 1 MBUAKICTD iX 3aJICKUTH BiJl 3a3HAYCHUX
BUIIIC YNHHMKIB. Bapialiii THCKY IPU3BOAATH 10 CTPYKTYPHUX nede-
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