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Purpose. Development of integrated technological solutions for utilization, accumulation and processing of wastes of the
stone-processing industry with the production of marketable products with commercial value.

Methodology. Technological solutions have been applied for separate utilization, transportation, storage and processing of
granular waste of the stone-processing industry in accordance with their initial size.

Findings. The technological rationality of separate delivery and warehousing to temporary warchouses in the form of storage pits no
more than 2.5 m high (with site arrangement between them of large-scale waste rubbish and medium and small stone cuttings) by spe-
cialized dump trucks equipped with grabbing petrol buckets and dump-shaped reinforced bodies is substantiated. The technology of the
preparation of oversized raw materials for further grinding using crushing equipment on a mobile chassis is described, using hydraulic
hammers as a hydraulic excavator attachment. The rationality of the application of the technology for the collection, transportation and
drainage of primary sludge by means of specialized automobile chassis-slurry trucks equipped with a mobile slurry container was sub-
stantiated. The peculiarities of two-stage processing of primary sludge i considered with the provision of their drainage first in Mobile
Slurry Containers, then on secondary drainage sites and final cleaning from fine-dispersed impurities and the receipt of the commercial
product in the form of artificial sand by washing. As a result of experimental and industrial testing and testing of the technology of the
mobile slurry container filling, the technological rationality of the use of mobile slurry containers is determined.

Originality. For the first time, a technology of recycling and two-stage sequential processing of primary sludges, which are
man-made waste of stone-making production with deriving a commercial product in the form of artificial sand, is developed.

Practical value. Research and industrial testing of the technology of the mobile slurry container filling with sludge with the
subsequent washing of the drained granular material has been performed. The performed research studies allowed quantifying the
technological rationality of two-stage processing of primary sludge using mobile slurry containers and gravity hydraulic classifiers.

Keywords: technological wastes, slurry, warehousing, processing, gravitational classification

Introduction. Non-metallic minerals are the most wide-
spread in Ukraine both by the number of kinds and by the
number of open and developed deposits. For stocks such as
facing stone (granite, gabbro, labradorite, etc.), Ukraine is a
leader in Europe. Non-metallic minerals have a fairly broad
field of application in industry, construction, science and
technology, home and medicine.

There are 444 facing and sawdust deposits on the territory
of Ukraine, of which 187 are under development. The balance
stocks of such raw materials only in categories 4, B, C;, make
1342 million m?, of which 434 million m? are under develop-
ment [1]. Most of these deposits are geologically linked to the
Ukrainian crystalline shield, which extends almost 1000 km
from the coast of the Azov Sea to the borders with Belarus and
occupies more than a third of the country’s territory.

Ukrainian granites are of high quality, durability, strength
and frost resistance. In addition, domestic granites are valued
in the world for their high decorative character, because they
have a bright color scheme and structure.

One of the most significant mining regions of Ukraine is
Zhytomyr Region, in which 190 deposits of mineral raw mate-
rials are developed. Some of them are quite unique. Thus, in
the depths of the region more than 85 % of all national reserves
of quartzites, labradorites and gabbro are concentrated in more
than 80 quarries. In turn, there is also a local industry for the
processing of such a stone, which has about 1000 stone-pro-
cessing enterprises. The technology of producing decorative
products usually takes place in two stages. At the first stage, the
blocks are sprayed by machines with a straightforward motion
of the saw frame, as well as tape, disk and cable saws. At the
second stage of processing, the surface of the stone is polished
by powder coating tools, fabric and felt circles, chromium ox-
ide paste. Circulating technological water supply is used for
cooling stone tools and for removing sand and dust.

Such a complicated and quite labor-intensive processing of
the stone leads to the formation of a significant amount of waste
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which is stone booth, stone trimming and slurry in the form of a
mixture of sand with fine-grained particles. According to various
estimates, stone-processing enterprises, located on the territory
of Zhytomyr Region, annually produce about 60 thousand m?> of
man-made solid waste of stone booth and stone trimming and
more than 50 thousand m? of slurry [2]. At the same time, waste
is uncontrollably disposed of without being orderly utilized and
processed, which leads to significant pollution of the territories
and violation of the ecological balance (Fig. 1).

Literature review. Over decades, dumping of such man-
made waste from the stone-making process into the natural
environment has turned the scenically attractive land into a ter-
ritory of ecological disaster. For this purpose, in Zhytomyr, a
specialized communal enterprise was established, whose main
line of work is collection, acceptance, storage, processing of
waste products at specialized landfills, and related services [3].

Unsolved aspects of the problem. The solution of the situa-
tion with the waste of stone processing in particular in Zhyto-
myr region and in general in the state is expedient only by de-
veloping and introducing technologies for warehousing and
further processing of such mineral raw materials with deriving
a marketable products with commercial value. The basic con-
cept of the plan is to divide the work into two separate stages.
The first stage is the development and implementation of tech-
nological solutions for transportation and separate storage of
stone booth waste, medium and small stone cuttings, primary
sludge [4]. At the second stage of conceptual technological so-
lutions an organization of processing of man-made raw mate-
rials with deriving various classes of crushed stone and sand
required by the domestic construction industry is provided [5].

Purpose. The purpose of the work is to develop complex
technological solutions for the recycling, storage and process-
ing of waste from the industry of stone processing with deriv-
ing marketable products with commercial value.

Methods. Technological solutions are applied for separate
utilization, transportation, storage and processing of granular
waste from the stone-processing industry in accordance with
their primary size.
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Fig. 1. An example of waste dumping from stone processing in
Zhytomyr region

Results. Implementation of the first stage of the general
concept of warehousing and further processing of man-made
waste involves the use of specialized dump trucks equipped
with grappling petrol buckets and dump-shaped reinforced
bodies for loading, delivery and unloading of medium and
small stone cuttings, as well as dump trucks, equipped with
hook suspension brackets for loading, delivery and unloading
of booth wastes. It is expedient to organize the storage of raw
materials at the processing site in separate warehouses in the
form of storage pits of not more than 2.5 m high with the orga-
nization of the working platform between them. This arrange-
ment of warehouses will allow further preparing oversized raw
materials, using hydraulic hammers as hinged equipment of a
hydraulic excavator, and to bring the overall dimensions to al-
low further grinding using standard crushing equipment [5].

Slurry which can be a granular material of various sizes from
0 to 10 mm, according to the traditional technology of stone
processing, accumulates in the decanters of stone processing
enterprises. For its transportation to the processing site, it is ex-
pedient to use specialized slurry trucks, which should include a
loading and unloading mechanism and a mobile slurry con-
tainer to be completed on the basis of the car chassis [6]. A mo-
bile slurry container is a vessel, which consists of external and
internal bodies. The internal body is made of a steel sheet with
holes or a grid on the inner surface of which it is possible to in-
stall and replace the filter fabric. The external body is made of
fittings in the lower part of the unit, which provide drainage of
slurry water outwards and dewatering of the sludge in the inter-
nal body. Sewage vacuum machines, for example KO 503V, can
also be used to deliver slurries.

The technology of storing slurries involves their delivery
from the places of collection by a specialized slurry carrier. Af-
ter delivery, the mobile slurry container is removed from the
chassis carrier platform and is set up on the territory of the pre-
drainage area where it is located before the completion of the
previous drainage of the primary sludge. In the case of removal
and delivery of sludge to the site with a sewage vacuum ma-
chine, the sludge is merged into the mobile slurry container
which is installed on the site of the preliminary drainage
(Fig. 2). The process of preliminary drainage is considered
complete in the absence of leakage of liquid slurry from drain-
age nozzles of the mobile slurry container. The next stage of
drainage of slurries is the unloading of pre-dewatered primary
sludge from the mobile slurry container to the secondary drain-
age site of the primary sludge (Fig. 2). The discharge of sludge
is carried out with the help of a specialized slurry carrier.

After drainage on the secondary drainage site, primary slud-
ges are developed by the complex front wheel loader — dump
truck with delivery to the warehouse of dehydrated sludge.

Sites of primary and secondary drainage of sludges are lo-
cated near the pool for cleaning slurry water [7]. Drainage sites
are organized in such a way that liquid slurry is able to get into
the pool by gravity. The pool consists of two tanks separated by
awall. One tank is provided for the accumulation of liquid slur-

Fig. 2. Location of the elements of the complex for drainage of
primary sludge and illumination of sludge waters:
1 — capacity of rough cleaning; 2 — sink hole; 3 — drainage site;
4 — purpose-built slurry carrier; 5 — mobile slurry container; 6 —
ramp; 7— temporary warehouse of primary sludge; 8 — front wheel
loader; 9 — sewage vacuum machine

ries formed after the primary and secondary drainage of sludge,
the second capacity — a sink hole is provided for the accumula-
tion of lit up water. The specified wall has a height less than the
height of the sides of the pool to ensure the flow of lit water
from the tank to accumulate liquid slurry to the capacity of the
accumulation of illuminated water. The lighted slurry water is
subsequently taken out by a sewage vacuum machine or a pur-
pose-built slurry carrier for stone processing enterprises to feed
the circulating technological water supply. The approximate
location of the elements of the complex for drainage of primary
sludge and cleaning of slurry waters is shown in Fig. 2.

Such a technology of accumulation and drainage of sludge
provides for the alternate filling and cleaning of the capacity of
the pool for rough cleaning (Fig. 2). When cleaning the pool,
work on the delivery of sludge must be stopped. Front wheel
loaders, grabbing excavators, back shovels and draglines can
be used to clean the decanter from precipitated fine dispersed
sludge, with subsequent delivery by dump trucks and storage
to a separate warehouse.

At the second stage of conceptual technological solutions
an organization of processing of man-made raw materials with
deriving various classes of crushed stone and artificial sand is
foreseen. When choosing crushing and sorting equipment it is
necessary to take into account information concerning the
strength characteristics of the raw material. The material com-
position, technological properties, physical and mechanical
characteristics of the local mineral raw material, which is the
source for the formation of waste as a result of its treatment at
stone processing enterprises of Zhytomyr region, can be attrib-
uted to the first type (solid homogeneous abrasive rocks) and
the first group — igneous rocks (granites, diorites, sienites, ba-
salts, etc.) with a compression strength of 800—2500 kgf/cm?
and more, pure or slightly contaminated by dusts inclusions.
For their processing in accordance with [5] a technological
scheme with the crushing of raw materials in jaw and cone
crushers, preliminary and checking screening is recommend-
ed. Two-stage crushing of raw materials is also acceptable.

One of the possible variants of technology for processing
man-made raw wastes materials, which is annually produced
by the stone-processing enterprises of Zhytomyr region in the
amount of about 60 thousand m?, is the use of a mobile crush-
ing and sorting complex, which includes vibrating feeder, jaw
and cone crushers, vibrating screen and belt conveyors in-
stalled on the power support chassis. Loading to the receiving
hopper of the crusher is carried out by front wheel loaders or
hydraulic excavators with mandatory control of the sizes of
raw materials which should not exceed the limiting sizes for
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the processing of raw materials by a specific type of crusher in
accordance with its technical characteristics. After crushing
and sorting, the marketable products are transported to the
temporary cone warehouses with the conveyor equipment of
the complex. After that, the marketable products is delivered
and stored to separate temporary cone warchouses in accor-
dance with their classes by means of front wheel loaders.

Sludge processing requires more detailed and deep work.
One of the types of products that can be obtained during the
processing of sludge by washing them is artificial construction
sand [8]. However, sludge is characterized by significant con-
tamination by fine and dusty classes. For example, in studying
the granulometric composition of sludge, the percentage of sand
larger than 0.1 mm was only 38.5 % (Table). Such a significant
content of finely dispersed and dusts classes in the source prod-
uct requires the washing of the granular material in two or even
three stages [9]. Therefore, the processing of the contaminated
primary sludge is unlikely to be economically feasible without
preliminary preparation, which can be performed by filtration
and drainage of sludge in the mobile slurry containers.

In order to determine the technological rationality of using
mobile slurry containers in the summer of 2018, on the basis of
the stone processing plant in Zhytomyr region, experimental
and industrial testing of the technology for filling of the mobile
slurry container with slurry was carried out. For this purpose,
a test model of a mobile slurry container (Fig. 3) was devel-
oped and manufactured, which is a metal box made in the
form of a frame construction with a metal net. The model has
an open top and doors, which are locked by a latch. Internal
dimensions of the mobile slurry container model are: length-—
1000 mm, width — 500 mm, height — 900 mm; external di-
mensions are: length 1100 — mm, width 630 — mm, height —
1070 mm. In order to ensure the filtration and accumulation of
primary sludge in a pre-formed vessel, a sack made of a filter
fabric for vacuum filters was installed and secured (Fig. 4).

The testing of technology for filling the mobile slurry con-
tainer with primary sludge was carried out in the following se-
quence. The test model of the mobile slurry container with the
help of a car crane was installed near the decanter of the stone-
processing plant. The submersible pump SP20 was deepened to
a layer pre-deposited in the primary sludge decanter. A porta-
ble pumping station for feeding the hydraulic submersible
pump was turned on. A slurry containing primary sludge was
supplied by a fire hose to a model of the mobile slurry con-
tainer with a filter net installed (Fig. 4). Visual observation of
the process was performed and the time was controlled of fill-

ing the capacity of the mobile slurry container model with
sludge and drainage of liquid slurry to the decanter using a
stopwatch. In the case of slogger the holes of the filter fabric
with fine sludge particles, mechanical cleaning of the fabric was
performed using a floor brush. The obtained values were en-
tered into the research journal. The process of feeding the pulp
was stopped after filling up the capacity of the mobile slurry
container with sludge. The work of the pumping station was
stopped. The cycle of the experiment was completed by over-
turning the model of the mobile slurry container using a truck
crane and removing the sludge from the capacity to the decant-
er. The angle of the bottom of the mobile slurry container
model at which the sludge was discharged was fixed. Samples of
sludge were collected. The state of the design of the mobile
slurry container and the bag made of a filter fabric were moni-
tored. The model of the mobile slurry container was installed
for the next measurement. The cycle of experiments was re-
peated five times. To perform the necessary measurements
such standard equipment was also used: truck crane with mast
arrow; hydraulic submersible pump SP20; pumping station of a
hydraulic drive portable; nylon fire hose & 51 mm from GR-50
DSTU 3810-98; stopwatch “Agat” with a discretion of 0.5 s;
filter fabric for vacuum filters with holes of 0.23 - 0.35 mm and
0.15-0.25 mm (£0.02) TUU 00306800.001-96; tape measuring
metal DSTU 4179-2003; protractor NO5001.

Experimental-industrial tests showed that after dewatering
as a result of filling the model of the mobile slurry container,
the granular material that is filtered through the filter fabric
becomes larger. The percentage of sand larger than 0.16 mm
after drainage in the model of the mobile slurry container was
81.1 % (Table). The content of grains which passed through
the sieve of 0.16, 0.1, 0.05 mm were 18.9, 13.15, 6.93 % by
weight. According to the information on the modern technol-
ogies used for the washing of granular materials, obtaining
high-quality construction sand from the specified initial prod-
uct is quite possible. To this purpose, it is advisable to use the
domestic innovative technology of granular materials washing,
developed by Professor Bondarenko A. O. [8, 9].

To confirm the possibility of using the indicated innovation
technology, on the basis of the laboratory of hydromechaniza-
tion and processing of mineral raw materials of the Dnipro Uni-
versity of Technology, laboratory studies of washing the prima-
ry sludge were conducted. In the course of studies using a labo-
ratory installation Turbowasher, several averaged sludge com-
positions were washed out [8, 9]. Characteristic for the further
application of the technology is the composition of the sludge

Table

The granulometric composition

. Primary sludge The sludge aftgr filtration in a model Grain mat?rial aftgr washing in the
Size, mm of the mobile slurry container laboratory installation Turbowasher
yield, % >, % yield, % >, % yield, % >, %
>5 0 0 0 0 0 0
2.5-5 0.04 0.04 0.00 0.00 0.00 0.00
1.8-2.5 0.14 0.19 0.17 0.17 0.67 0.67
1-1.8 0.19 0.37 0.53 0.70 3.01 3.68
0.63—1 2.32 2.69 9.56 10.26 13.38 17.06
0.5-0.63 2.84 5.53 14.51 24.76 11.37 28.43
0.4-0.5 2.69 8.23 12.36 37.12 12.71 41.14
0.315-0.4 4.35 12.57 19.47 56.59 17.06 58.19
0.2—-0.315 7.19 19.76 17.75 74.34 23.41 81.61
0.16—0.2 8.76 28.52 6.75 81.10 8.03 89.63
0.1-0.16 9.92 38.45 5.75 86.85 5.02 94.65
0.05-0.1 34.13 72.58 6.23 93.07 5.35 100.00
<0.05 27.42 100.00 6.93 100.00 0.00 100.00
Amount 100.00 d,,=0.15mm 100.00 d,,=0.37 mm 100 d,,=0.43 mm
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Fig. 4. Model of the mobile slurry container with a set up filter
fabric bag

obtained after filtration and drainage in the model of the mobile
slurry container based on the results of experimental and indus-
trial tests of its test model. The granulometric composition of
the granular material obtained after filtration in a model of the
mobile slurry container and after washing it in the laboratory
installation Turbowasher is given in the table. Graphical analy-
sis of granulometric composition is shown in Fig. 5.

From the graphs, it is seen that after filtration in a model of
the mobile slurry container and washing in the laboratory instal-
lation Turbowasher, the grain material has become considerably
larger. For example, if the percentage of sand greater than 0.1
mm in the primary sludge was 38.5 %, then after washing it was
89.63 %. This affected the mean grain size of the granular mate-
rial, which was 0.15 mm in the primary sludge, and after filtering
and washing it was 0.43 mm. If the number of finely dispersed
grains smaller than 0.05 mm in the raw material was 27.42 %,
after filtration and washing, traces of this class were found.

Generally, the technology of procession of stone booth
and sludge wastes includes the delivery and separate storage of
booth waste / and medium and small stone cuttings 2 with the
help of specialized dump trucks 3, the formation of warehous-
es in the form of storage pits with the use of front wheel load-
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Fig. 5. The granulometric composition:
1 — primary sludge; 2 — sludge after filtration in a model of the

mobile slurry container and washing in the laboratory installation
Turbowasher

ers 4, preliminary processing of stone booth by a hydraulic
hammer, mounted as a hinged equipment for a hydraulic
backhoe 5, delivery of prepared raw materials, medium and
small stone cuttings to the site of processing and loading into
the hopper of the crushing and sorting complex 6 (Fig. 6). The
received commodity products from temporary warehouses,
which are formed by belt conveyors of the crushing and sorting
complex, by front wheel loaders are delivered and unloaded
into separate warehouses 7, &, 9 for shipment to consumers or
further processing. Primary sludges are delivered by purpose-
built slurry carriers /0, after which the mobile slurry contain-
ers 11 are removed from the chassis and installed at drainage
sludge sites /2that are located at the pool for cleaning of slurry
waters 13. After cleaning, technological water accumulates in
the sink hole of the pool 74, and with the help of sewage vacu-
um machine 15 it is taken out to feed the technological recy-
cling water supply systems of stone processing enterprises.
When delivering slurry by means of sewage vacuum machines,
it is drained into separately installed mobile slurry containers.
After filtration and drainage of sludge in the mobile slurry con-
tainers, it is discharged to the temporary storage of sludge 76,
and then mined and delivered to the primary sludge warehous-
es /7. Washing of primary sludge and screenings after crushing
of stones is carried out on a separate complex for washing of
granular materials Turbowasher /8, which is located near the
decanter 79, which is used for lighting of technological water
and organization of circulating water supply [10]. Losses of
technological water are compensated by feeding up to the sink
hole of decanter 20 water from a distant unlimited source of
water supply [11]. The sand resulting after washing is stored to
the temporary warehouse 2/ and afterwards to the ware-
house 22, rubbish and gravel grades with a grain size of more
than 5 mm first to the temporary warehouse 23 and afterwards
to the warehouse 24. In some cases, belt conveyors can be used
to store mineral raw materials [12, 13]. Over time, the decanter
is slogged with finely divided sludge and requires cleaning
which is carried out with front wheel loaders or excavators, the
fine sludge are first stored in temporary warehouses located on
the drainage site 25 and then into fine dispersed sludge ware-
house 26. In order to prevent access to the site by unauthorized
persons, it is fenced with soil storage pits 27 (Fig. 6).

Conclusions. As a result of the performed research studies,
the technological rationality of separate delivery, storage and fur-
ther processing of man-made raw materials according to its ini-
tial size is substantiated. The expediency of two-stage processing
of primary sludges with the provision of their drainage first in the
mobile slurry containers, then in the secondary drainage sites
and the final cleaning from fine dispersed impurities and deriving
of the marketable product in the form of artificial sand by means
of washing using gravity hydraulic classifiers was substantiated.
Mineral properties of such commodity products allow its wide
use in construction and other industries [14, 15].

Project name and number, in which the obtained results are
presented. The work is associated to the scientific direction of
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Fig. 6. Technological scheme of processing of booth waste and sludge

the Mining Machines and Engineering Department of the
National TU Dnipro Polytechnic and is based on the results of
the development of “Conceptual technological solutions of
the site for the collection and primary processing of waste of
stone processing industry in Korostyshiv district of Zhytomyr
region”.
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MeTta. Po3poOka KOMITJIEKCHUX TEXHOJOTIYHUX PillleHb
yTWIi3alii, HAKOMMYEeHHs 1 MepepoOKM BilIXOIiB KaMeHeOo-
OpOOHOI MPOMUCIOBOCTI 3 OTPUMAHHSIM TOBapHOI MPOAYK-
11i1, 1110 Ma€ KOMEPUiliHY IIiIHHICTb.

MeTtoauka. 3aCTOCOBaHi TEXHOJIOTIYHI PillIEeHHST PO3IiIib-
HOI yTWJIi3allii, TpaHCTIOPTYBaHHS, CKJIAAyBaHHS i ITepepoo-
KM 3EPHUCTHUX BiIXOAiB KaMEHEOOPOOHOI MPOMUCIOBOCTI Y
BIiIMOBIAHOCTI J10 1X TEPBUHHOI KPYITHOCTI.

Pesyabratu. OOrpyHTOBaHa TEXHOJOTIYHA palliOHATb-
HICTb OKpPEMOI JOCTAaBKM Ta CKJIAAyBaHHS 0 TUMYACOBUX
CKJIaliB y BUIJISIAI OYpTiB BUCOTOIO He Oiiblie 2,5 M (3 opraHi-
3alie0 poboYoi MIOMANKM MiXXK HUMU BEJIMKOTabapUTHUX
OYTOBMX BiIXO/IiB i cepeIHbO1 i1 piOHOT KaM’sIHOi 00pi3i) cre-
1iaji30BaHUMU aBTOCAMOCKHUIAMU, o0OJIalHAHUMU TIpeitdep-
HUMMU TMETIOCTKOBUMU KOBIIAMU i CAMOCKMIHUMU MOCUJIE-
HUMU Ky3oBamu. OmvcaHa TeXHOJIOTIsI TiATOTOBKY Herabda-
PUTHOI CUPOBUHM /10 MOJAJIBIIOTO MOAPIOHEHHS 3 BUKOPUC-
TaHHSIM JIPOOWJIBHOTO YCTaTKYBaHHSI Ha MOOLIBHOMY IlAC,
LLJISIXOM BUKOPUCTAHHS TiIpaBIiYHUX MOJIOTIB Y SIKOCTi HaBi-
CHOTO O0JIaTHAHHS TigpaBIiYHOTrO eKcKaBatopa. OOrpyHTO-
BaHa JOIIiIbHICTh 3aCTOCYBAaHHS TEXHOJIOTi1 30MpaHHSsI, TpaH-
CIIOPTYBaHHSI 1 IpeHyBaHHSI TIEPBUHHUX IIITAMiB 32 TOTIOMO-
rolo creuiajizoBaHMX aBTOMOOIJIBHUX IACi-11JIAMOBO3iB,
obnanHaHUX 3OMHUM OYHKEpOM-IIIJIJaMOBO30M. Po3risHyTi
0COOJIMBOCTI ABOCTA/Iii1HOT MepepOOKU MEPBUHHMX LIUIAMiB i3
3a0e3MeYeHHsIM iX IPeHyBaHHS CIIOYATKy y OyHKepax-Iiia-
MOBO3aX, a MOTiM Ha AiISTHKaX BTOPUHHOIO IPEeHYyBaHHS U
(biHAILHUM OUMIIIEHHSIM Bijl APiOHOAMCIIEPCHUX JOMIIIOK Ta
OTPYMMAaHHSIM TOBaPHOTO MPOAYKTY y BUIJISII IUTYYHOTO MiCKY
MUTSIXOM TIPOMUBAHHS. Y pe3yibTaTi JOCTiTHO-TIPOMUCIOBUX
BUIPOOYBaHb i TECTYBaHHsI TEXHOJIOTIi 3aITOBHEHHSI OyHKepa-
[IUTAMOBO3a IIJTAMOM BH3HAUEHA TEXHOJIOTIYHA pallioHaJb-
HiCTb BUKOPUCTAHHS OYHKEPiB-111JIaMOBO3iB.

HayxkoBa HoBu3HA. YTiepiiie po3po0sieHa TeXHOJIOTIsT yTU-
Jli3alii Ta 1BOCTaliiiHO1 MOC/iI0BHOI epepoOKU MEPBUHHUX
11JIaMiB, 1110 € TEXHOTEHHUMU BiIX0JaM1 KaMeHeOOpOOHOTo
BUPOOHMIITBA, 3 OTPUMAHHIM TOBAPHOTO MPOAYKTY Y BUIJISI-
i IITYYHOTO ITIiCKY.

IIpakTiyna 3naunmicts. BukoHaHi nociinHo-npomucio-
Bi BUNpPOOYBaHHSI 1 TECTyBaHHSI TEXHOJIOTil 3alOBHEHHS
OyHKepa-1171aMOBO3a 1IJIAMOM 3 MOJAIBIIUM TPOMUBAHHIM

JIPEHOBAHOTO 36PHUCTOTO Martepiaiy. BukoHaHi pociimkeH-
H$1 JO3BOJIWJIM KiJIbKiCHO OOTPYHTYBATH TEXHOJIOTIUHY palio-
HaJIbHICTh IBOCTAiiHOI MepepoOKU MEPBUHHUX IILUIAMIB 3
BUKOPUCTAHHSIM OyHKepiB-1IUIAaMOBO3iB i IpaBiTalliiiHUX Ti-
IpaBIiYHUX KJIacu(ikaTopiB.
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Ieab. PazpaboTka KOMIUIEKCHBIX TEXHOJIOTMUECKUX Pe-
IIEHUI YTUIU3allMU, HAKOTUIEHUs M MepepabOTKU OTXOMIOB
KaMHeoOpabaThIBaIOIIEH TTPOMBIIIICHHOCTU C TTOJTyYeHUEM
TOBAapHOI MPOAYKIIMU, UMEIOILEH KOMMEPYECKYIO LIEHHOCTb.

Metomauka. [IpuMeHEHBI TEXHOJOTMYECKUE pPEIICHUS
pasneabHON yTUIM3ALUU, TPAHCIIOPTUPOBAHUS, CKIAIUPO-
BaHUS U TIepepabOTKK 3epHUCTBIX OTXOIOB KaMHEOOpadaThI-
BaloIIel MPOMBIIIEHHOCTU B COOTBETCTBUM C MX MEPBOHA-
YaJIbHOI KPYITHOCTBIO.

PesyabTaTel. O60CHOBaHA TEXHOJIOTMYECKAsl pallMOHAIb-
HOCTb OTIEJIbHOM TOCTaBKU M CKJIaAMPOBAHUS HAa BpEMEHHBIC
CKJIazbl B BUIe OYPTOB BHICOTOM He OoJjiee 2,5 M (C opraHu3a-
LMeil paboveil TUTOIAnKM MEXIy HUMM KPYITHOrabapUTHBIX
OYTOBBIX OTXONIOB, CpeAHEl M MeJKON KaMEHHON o0pe3u)
CIIeIMaTM3MPOBAaHHBIMU aBTOCAMOCBaJIaMU, 000pYIOBaHHBI-
MU TpeiichepHBIMU JIEIECTKOBBIMK KOBIIAMU M CAMOCBaJIbHbI-
MM YCUJIEHHBIMU Ky30BaMu. OIKcaHa TeXHOJIOTHSI TOATOTOB-
KU HETabapuTHOTO ChIPhsI K AaIbHEHIIIeMy TpOOJISHUIO C TIPH-
MEHEHHUEM APOOMIIEHOTO 000PYIOBaHMSI HA MOOMJILHOM IIac-
CH, TIyTE€M MCITOJIb30BaHUsI TUAPABIMIECKIX MOJIOTOB B Kaue-
CTBE HaBECHOTO 00OPYIOBaHUS TUAPABIMYECKOTO SKCKAaBATO-
pa. Ob6ocHOBaHa pallMOHAIBLHOCTb MPUMEHEHUST TEXHOJIOTUU
cbopa, TPaHCIIOPTUPOBAHUSI W IPEHUPOBAHUS TEPBUYHBIX
[IUTAMOB C TIPUMEHEHUEM CIIeIUaTM3UPOBAHHBIX aBTOMO-
OWIBHBIX IIACCU-IIJIAMOBO30B, OOOPYIOBAaHHBIX ChEMHBIM
OYHKepOM-11UIaMOBO30M. PaccMoTpeHbl 0COOEHHOCTH ABYX-
CTaJInIAHOI MepepabOTKU MEPBUYHBIX IIJIAMOB C 00eCIeYeH -
€M MX IPEeHUPOBAaHMs CHavala B OyHKepax-1IJJaMOBO3ax Io-
TOM Ha yJacTKaX BTOPUYHOTO JAPEHUPOBAHUS U (DUHAIBHOM
OYMCTKOI OT MEJKOIUCIIEPCHBIX MPHUMECEi C TToydeHUEeM
TOBAapHOTO TMPOAYKTAa B BUE MCKYCCTBEHHOIO Mecka IMyTeM
MMpOMBIBaHUS. B pe3ysbraTe OIMBITHO-TTPOMBIIIICHHBIX UCTTHI-
TaHUI M TECTMPOBAHMSI TEXHOJOTMU 3aIlOJIHEHUs OyHKepa-
[IJTAMOBO3a IIIJTAaMOM OIIpee/ieHa TeXHOJIOTMYecKas paimo-
HaJIbHOCTh IMTPUMEHEHMST OYHKEPOB-11IaAMOBO30B.

Hayunaa noBusHa. BriepBblie pa3pa®oTaHa TEXHOJIOTUS
YTUJIM3AlUUU U IBYXCTaAUMHON MOCIea0BaTeIbHOI mepepa-
OOTKM TIEPBUYHBIX IIJIAMOB, SIBJISIOIIMXCS TEXHOTCHHBIMU
0OTXOJaMU KaMHeoOpabaThIBAaIOIIErO MPOU3BOACTBA C MOJY-
YeHMEeM TOBAPHOTO MPOAYKTa B BUIE NCKYCCTBEHHOTO TeCKa.

IIpakTHyeckasi 3HAYUMOCTb. BBITIOJTHEHBI OIBITHO-TIPO-
MBIIIIICHHBIC UCTTBITAHUS U TECTUPOBAHME TEXHOJIOTUH 3aITOJ-
HeHUs OyHKepa-11IaMOBO3a 1IJIAMOM C JabHEUIIUM MPOMBbI-
BaHMEM JIPEHMPOBAHHOTO 3¢pPHUCTOTO MaTepuraia. BeImomHeH-
HbIE MCCIIENOBAHMS TO3BOJIMIM KOJMUYECTBEHHO OOOCHOBATh
TEXHOJIOTUYECKYI0 PAllMOHATbHOCTh BYXCTAIUIHON Tiepepa-
OOTKM MEPBUYHBIX 1IUTAMOB C TPUMEHEHNEM OYHKEPOB-1111aMO-
BO30B 1 TPaBUTAIIMOHHBIX THAPABINYECKUX KJIACCU(UKATOPOB.
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