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NEPEQYMOBW CTBOPEHHA MANOTABAPUTHOI MOAY/IbHOI APOBI/IbHO-
COPTYBA/IbHOI YCTAHOBKW ANA NEPEPOBKU TBEPAUX MOBYTOBUX
BIAXOAIB
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AHoTaUif. BUHMKHEHHS Ta 36inblUEeHHA KiNIbKOCTi BiaxoaiB pyiHyBaHHS 3Ha4YHO YCKNa-
HIO€ Nnpobnemy ynpasniHHA Ta BiAHOBNEHHA TBepAuMx NobyToBux Biaxoais. ICHytoue apobu-
NIbHO-COPTYyBasibHe 061aaHAHHA ManoepeKTUBHE Ha AiNAHKAX 3 HEBENIMKMM 3anacom COpTy-
Ba/IbHUX BiAXOAiB, L0 XapaKTEPHO A5 PaloHiB 3i 3pyMHOBAaHMMM BiltHOW cnopygamu. Y 3B'a-
3KY 3 MM, BUHMKAE HEODOXigHICTb y CTBOPEHHI ManorabapuTHOI NnepecyBHOT YCTaHOBKM NPOAY-
KTMBHICTIO A0 5 T/roa,
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PREREQUISITES FOR THE CREATION OF A SMALL-SIZED MODULAR CRUSHING
AND SORTING PLANT FOR PROCESSING SOLID MUNICIPAL WASTE
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Abstract. The emergence and increase in the amount of demolition waste significantly
complicates the problem of managing and recovering solid household waste. Existing crushing
and sorting equipment is inefficient in areas with a small supply of sorting waste, which is
typical for areas with structures destroyed by war. In this regard, there is a need to create a
small-sized mobile unit with a capacity of up to 5 t/h.
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Introduction. The Law of Ukraine “On Waste” defines waste as any sub-
stances, materials and objects, which are formed in the process of human activ-
ity and are not used further at the place of formation or identification and from
which their owner must get rid of by utilization or disposal [1].

The increase in industrial production is inextricably linked to the growth of
waste that is used at a particular enterprise. The bulk of the waste, which
amounts to billions of tons, is generated by mining and processing companies,
metallurgical plants, machine-building plants, and construction materials manu-
facturers, forming man-made deposits. They occupy thousands of hectares of
territory in the form of waste heaps, waste rock dumps, and tailing pits. As a
result, huge areas of land are taken out of agricultural use, the condition of the
adjacent air basin deteriorates due to the presence of large amounts of dust, and
there is a threat of chemical contamination of surface and groundwater.

Industrial waste is generated in much smaller quantities. First, it accumu-
lates at enterprises that may be located at a considerable distance from each
other, thenitis collected in a designated place, sorted and then sent for recycling
to obtain secondary resources. This traditional scheme creates an irrational use
of vehicles for waste transportation.

The amount of solid domestic waste in the world is catastrophically increas-
ing. In Ukraine alone, according to 2021 data, up to 500 million tons of waste is
generated annually, including from primary (76%) and secondary (about 18%)
production, from agriculture (about 2%). Another 2% is domestic waste - about
12 million tons of it is produced annually. These data have changed considerably
after the outbreak of hostilities related to the Russian aggression, which signifi-
cantly aggravated the existing acute problem of waste management, recovery
and utilization.

Objective. Based on the analysis of literary sources describing the structure
of demolition waste, to substantiate the relevance of the task of creating mobile
equipment capable of improving the efficiency and quality of work in the dis-
mantling and restoration of war-damaged buildings and structures.

Material and results of the research. Published in The New York Times, the
results of a large study conducted by a group of American scientists show that
between February 2022 and December 2023 alone, about 210,000 buildings in
Ukraine have been destroyed. Unfortunately, this figure continues to increase.
Hundreds of thousands of tons of waste from the destruction of settlements are
added to the existing production and construction waste. The essential differ-
ence and complexity of processing such waste is the uncertainty of the formed
conglomerate, possible presence of harmful components and explosive objects
init.
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The law of Ukraine [2] defines the term demolition waste as parts (frag-
ments) of damaged (destroyed) objects, as well as materials and objects that
were inside or near such objects at the time of damage (destruction) and/or dis-
mantling and that have fully or partially lost their consumer properties and can-
not be further used at the place of their formation or discovery.

Destroyed cities (Fig.1) or settlements (Fig.2) have a long territory littered
with all kinds of debris, which is difficult for the movement and maneuvering of
vehicles during the waste sorting process. The creation of temporary sites for the
collection of separated waste is also problematic, while the productivity of dis-
mantling completely (Fig. 3) or partially (Fig. 4) demolished buildings and struc-
tures is insignificant with mandatory manual dismantling. For this reason, the
use of high-capacity machinery is inefficient and can be limited to 1...5 t/h.
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Fig.1. — Destroyed city Fig.2. — Destroyed settlement

Fi.. Coplely dstroyed bildings Fig.4. — Partially destroyed build-
ings

Such a huge amount of waste generated in a relatively short period of time
cannot be processed at existing sorting stations and enterprises. The conse-
guence of this is excessive filling of existing dumps, the formation of unauthor-
ized spontaneous dumps, the need to create new specialized landfills for waste
storage.

Lack of effective recycling leads to soil pollution, greenhouse gas emis-
sions, hydrogen sulfide, irrecoverable loss of secondary raw materials and eco-
logical disaster. Most of these millions of tons of construction waste are secondary
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resources and can be reused. There are two ways to dispose of waste: landfill dis-
posal, or recycling for use in restoring damaged facilities and constructing new build-
ings. Both ways are problematic. The problem of exportation is the lack of landfills,
loss of huge areas, negative impact on the environment. The problem of recycling is
the lack of mobile small-sized equipment.

Existing mobile crushing plants are focused on medium and fine crushing of
raw materials (concrete, brick, etc.). High productivity (tens of tons per hour) is
associated with the complexity of collecting and loading the feedstock, the
plants require an additional loading device, have significant dimensions and
metal consumption, limited territorial maneuvering and production of marketa-
ble products in a wide range of material sizes. Demolition waste also contains
materials (glass, plasterboard, ceramics, marble, etc.) that are sorted and stored
during manual disassembly, and whose conversion into secondary raw materials
or marketable products requires obtaining fine-grained and powdered material.
This will save natural resources, significantly reduce transportation costs and re-
duce the load on landfills. However, the lack of effective recycling technology
and high-performance crushing and screening equipment does not allow us to
positively solve this urgent problem.

Even such a brief overview shows the complexity of demolition waste man-
agement and the feasibility of creating small-sized mobile crushing and screen-
ing equipment with a capacity of up to 1-5 t/h for on-site waste processing to
produce secondary raw materials.

Such a plant can be created on the basis of a vibrating jaw crusher with an
inclined crushing chamber. On the laboratory sample of the crusher were con-
ducted studies on crushing of demolition waste:

-Crushing of reinforced concrete of initial size 100mm allowed to separate three
components: steel reinforcement, crushed stone and fine fraction of concrete.
-Crushing of sheet glass with thickness of 4mm allowed to obtain cleaned glass
with a sharp or tapered edge of 0,1...3mm coarseness.
-Crushing of glass containers was carried out using bottles. Varying the parame-
ters of the crusher, the final product of required fractions from 100um to
5500um was obtained, which is a finished marketable product.
-Crushing of gypsum board sheets made it possible to separate the gypsum com-
ponent from the cardboard.

Conclusions.

1. Existing crushing and sorting plants mainly process large-sized con-
crete and brick component of waste with high hourly productivity (up to 300t/h)
and their use at the waste generation site with manual sorting is inefficient.

2. Analysis of scientific and technical sources shows the need to create a
small-sized mobile crushing and screening plant with a capacity of up to 5t/h,
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capable of processing most of the components that make up the waste, with the
receipt of marketable products.
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AHoOTAaLiA. 3aNpONOHOBAHO CUCTEMY GAKTOPIB, BUPArKEHWUX B iIHAMKATUBHUX MOKA3HUKAX,
AKi BiA0OparkatoTb BMN/IMB BHYTPILLHbOIO Ta 30BHILUHLOrO CepeaoBuLLA Ha PiBEHb PU3MKY MPO-
Lecy TPaHCNOPTYBaHHA WBMUAKOMNCYBHOI CiNbCbKOrocnoAapcCcbKoi NpoAyKLii B TaHLOrax NnocTa-
BOK. Ha ocHOBi neBHOI cuctemun iHAMKATUBHUX NOKa3HUKIB CGOPMOBAHO HEYITKO-MHOMXMHHY
MOZENDb OLHKKW PiBHA NPUNHATHOCTI 3aNPONOHOBAHMX FPYN AOTICTUYHNX PU3MKIB.

Kntoyosi cnosa: naHutor NnocTa4yaHb, HEYiTKa N0TiKa, PU3KK, cuctema GaKTopis, TpaHCMo-
PTYBaHHA.
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Abstract. A system of factors expressed in indicative indicators that reflect the impact
of internal and external environment on the level of risk of the process of transportation of
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