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The scientific and practical problem of the accumulation of slag waste from metallurgical
enterprises of Ukraine has been investigated. Possible directions of slag utilization offered
by modern science are analyzed. It is substantiated that in Ukraine these areas are
implemented point wise and fragmentary. The purpose is to reveal the problem of the
accumulation of slag waste from an objective market position by means of a statistical
assessment of the potential demand for slag. The technique of statistical analysis of
macroeconomic indicators of production of certain types of industrial products in Ukraine
was used. Considering the volumes of metallurgical production, the formation of slags in
an amount of up to 11.4 min.t/year is calculated. Also, analyzed are statistical data on the
possible market demand for slag as a material resource. It has been proven that the market
demand and supply of slag resources are equal. That is, the volumes of slag waste in
Ukraine can be fully demanded by the market of manufacturers of building materials and
in road construction. The emphasis is made on such important aspects of slag processing
in related industries as the need for its granulation, high transport costs and requirements
for the quality of raw materials. The analysis showed a reliable trend of accumulation of
slag waste, if not on the scale of an individual enterprise, then on the scale of the metallurgical
industry and the economy of Ukraine as a whole. The economic mechanisms of waste
management of enterprises, based on compensation for environmental damage, do not
work effectively. At the legislative level, the problem of environmental risks of the
accumulation of slag waste is only declared and is not really solved. The algorithm of
statistical analysis, calculations and conclusions described in the work allows for a
comprehensive presentation of the scale of the environmental problem from the
accumulation of slag waste and reveals the market mechanisms for its solution. To do this,
it is necessary at the state level to develop a system of measures and responsibilities that
will oblige enterprises to solve the environmental problems they create.
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Introduction and problem statement

The problem of the state of the environment is
very acute for the Ukrainian economy. To a particular
extent, this concerns the economic activities of
industrial enterprises, and to the greatest extent —
metallurgy enterprises. The main technological
pollutants of these enterprises are air emissions and
solid waste. Metallurgical slags are classified as solid
technological waste. Slag is a mineral constituent of
iron ore and fluxes, which is separated from the liquid
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metal during the production of iron and steel and
accumulates on its surface. The main chemical
components of metallurgical slags are silica (Si0O,),
alumina (Al,O,), iron oxide (FeO) and lime (CaO).

The volumes of metallurgical slag accumulated
in the slag dumps of Ukraine are enormous,
amounting to about 200 million tons [1]. Slag waste
is concentrated at the geographical location of
metallurgical plants. Basically, these are large
industrial centers of Ukraine: Mariupol, Krivoy Rog,
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Zaporizhzhia, Kamenskoe, Dnipro. Huge slag
mountains are a kind of anti-tourist attraction in
cities. Further accumulation of slag waste,
deterioration of the environmental situation — can
develop into a social and social conflict.

The social and ecological situation in Mariupol
looks especially depressing at the Azovstal
metallurgical plant. In view of the technological
features of blast-furnace production (increased sulfur
content in slags), the geographic profile of the area
(chemical activity of sea water and high air humidity),
the issue of accumulation of slag wastes is most acute.
A particular cause for concern is the fact that the
waters of the Sea of Azov were poisoned by sulfur
compounds.

In terms of the risks of environmental impact,
potential social tension and public resonance in large
cities of Ukraine, and especially in the seaside
Mariupol, the problem of the accumulation of slag
dumps is very acute.

Analysis and research of scientific publications

Problems of utilization of technogenic waste is
one of the global scientific and practical problems,
especially characteristic of resource economies [2].
These problems are traditionally in the field of view
of technical and industrial sciences. A number of
possibilities are known for the processing and reuse
of metallurgical slags. Modern possibilities of using
various types of technological slags as building
materials include the production of ceramics,
geopolymer materials and functional materials from
solidified slags. Such as sintered glass ceramics,
porous ceramic materials, ceramic bricks, functional
zeolites for wastewater treatment and refractory
materials.

The main obstacle to the recycling and reuse
of slag is the presence of toxic metal elements, as
well as the accumulation of harmful elements in the
slag. In response to this, such a scientific and practical
direction as «slag engineering» was formed [2]. It
represents a special approach to controlling the
solidification and crystallization properties of slags
in order to improve their environmental
compatibility.

The well-known scientific principles and
technologies of metallurgical slag processing in
Ukraine have been implemented and continue to be
improved. However, due to the limitations of modern
technologies and market demand, a large amount of
solid metallurgical waste is not in demand. One of
the economic mechanisms for regulating and utilizing
waste from enterprises is a system based on tax
payments for the generation and subsequent disposal
of waste, together with a system of penalties for
improper waste handling. However, at this stage, in
the conditions of the Ukrainian economy, this system
does not work, it is easier for an enterprise to pay

tax and place waste on slag dumps and not deal with
the problems of processing and disposal. The
consequence of this policy was the difficult ecological
situation that has developed in Mariupol, and at this
stage, it seems an insoluble problem. Considering
the above, a problem emerges: on the one hand, it is
scientifically and practically grounded that
metallurgical slag is a valuable economic resource,
on the other, the accumulation of slag dumps in
Mariupol is constantly increasing, and the sea in the
coastal zone has all the obvious signs of chemical
pollution.

To clarify this complex issue, we consider it
necessary to highlight this environmental problem
from the point of view of market mechanisms for
regulating supply and demand for slag, as well as the
administrative and economic motivation of
enterprises to environmental protection measures.

The purpose of the work

The purpose of the work is to reveal the problem
of accumulation of slag waste by metallurgical
enterprises of Ukraine from objective market positions
and a statistical assessment of the potential demand
for slag.

Presentation of the main material

Absolutely correct analysis and obtaining
reliable information about the quality of
environmental protection activities of enterprises
would be possible on the basis of forms of statistical,
tax, financial and non-financial reporting. An obstacle
for this is the lack of necessary data on environmental
activities in the mandatory reporting of enterprises,
as well as clearly defined legal requirements for
indicators and completeness of information
disclosure, which is justified in [3]. Therefore, the
study used the following methodology for statistical
analysis of macroeconomic indicators of production
of certain types of industrial products in Ukraine.

1. Assessment of supply of slag waste as potential
resources

It is generally known that the amount of slag
formed depends on the volume of iron and steel
production. An important point of this statistical
analysis is the rate of formation of metallurgical slags
per unit of iron and steel. The output of blast-furnace
slag, its composition and properties depend on the
chemical and mineralogical composition of waste
rock of iron ores, coke ash, sulfur content in the
charge, the nature of the recovery process and the
thermal state of the furnace, as well as on the grade
of cast iron. On average, for blast furnaces, the
specific slag yield is 440 kg/t of pig iron. The specific
output of converter slag is about 150 kg/t of steel [4,
pp. 40—42]. Knowing the specific volume of the
formed slag per ton of metal products and the average
annual volume of iron and steel production, we can
calculate the volume of the formed slag and its
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Statistical data on the production of metallurgical products in Ukraine

Table 1

.. | Volume of output of industrial products (gross output) in
Product name Unt 015 [ 2006 2017|2018 | 2019
1. Pig 1ron.and spiegeleisen in pigs, blocks or min.t 219 236 19.8 205 20,1
other primary forms
2. Ingots, other primary forms and long semi-
finished products for seamless tubes of steel min.t 1.5 1.5 1.2 104 10.0
3. Other ingots, primary forms and long semi-
finished products including blanks of steel min.t 8.4 8.4 >-6 6.2 >8
4. Other types of steel products min.t 1.4 1.6 1.8 1.8 1.7
5. Total steel products: min.t 21.3 21.5 18.6 18.6 17.5
Table 2

Results of calculating the volume of slag waste

. Volume of output of industrial products (gross output) in
Product name Unit 2015 2016 2017 2018 2019
1. Blast-furnace slag mln.t 9.6 10.4 8.7 9 8.8
2. Converter slag min.t 3.2 3.2 2.8 2.8 2.6
3. Total min.t 12.8 13.6 11.5 11.8 114
dynamics. is 9.1 million tons, on average 24% of slag is added

According to statistical data on the production
of certain types of industrial products in Ukraine [5]
table 1 was formed, which shows data on the
production of iron and steel in dynamics.

Table 2 shows the results of calculating the
volume of slag that is annually formed at metallurgical
enterprises in Ukraine.

For items 1—5 table. 1, you can objectively
assess the dynamics of the volume of slag waste in
Ukraine. It follows from the table that in 2019 the
volume of steel production (item 5) was 17.5 million
tons and pig iron (item 1) was 20.1 million tons.
Over the past 5 years, the decline in steel production
was 17.5%; cast iron — 9.0%. The volume of slag
that is generated annually directly depends on the
production of pig iron and steel, therefore, in Table
2, we also observe a downward trend in the resulting
slag, in 2019 by 11% or 1.4 million tons less than in
2015.

2. Let’s analyze the main directions of slag
utilization and give an estimate of the potential demand
for slag in each direction of utilization.

The exact data on the needs of the economy
for slag resources are also unknown. But they can be
approximately estimated by analyzing the dynamics
of production of products that already contain (or
may contain) metallurgical slag in their composition.
In the well-known areas of processing slag waste:

2.1 Cement production

The cement industry uses slag as an active
mineral additive in the production of slag-Portland
cement — a binder that hardens in water and air.
The current volume of cement production in Ukraine
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to cement. Given the widespread use of slag-Portland
cement in the production of concrete, the current
volume of slag consumption by this industry is 2.2
million/tons per year.

According to Doctor of Science Barkhatov V.I.
and his colleagues [6], no less than 21% and no
more than 60% of slag can be added to slag-Portland
cement, depending on the grade of cement. When
calculating that the slag content in cement will
increase to 35%, an additional demand for slag will
be formed in the amount of 1 million/tons per year.

The capacities of domestic cement plants are
loaded by 65%. Given the positive outlook for the
industry, capacity utilization can potentially be
increased to 85—90% (primarily due to government
support for construction and infrastructure projects).
This will make it possible to additionally utilize up
to 0.9 million tons of slag per year.

Thus, at the moment, the cement industry uses
2.2 million tons of slag per year, but there is the
potential to use 2.2 + 1 + 0.9 = 4.1 million tons of
slag per year.

2.2 Production of granular slag

Granulation of slag is a process of production
of vitreous granules from liquid slag by means of its
sharp cooling by water, steam, air or other gas. The
size of the obtained granule is 1—5 mm [7]. The
price of blast-furnace (dump) slag is 50—80 UAH /
ton, depending on the fraction. And granulated blast-
furnace slag costs 130—150 UAH / ton, which is
2.0—2.5 times more than the price of dump slag. At
the same time, in the manufacture of cement, slags
are used in exclusively GRANULAR FORM.
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Thus, granulation will make it possible to make
a semi-finished product from the slag, which can be
exported, which will additionally use 0.9 million tons
of slag per year.

2.3 The use of slag in road construction

The annual production of crushed stone, which
is used as concrete filler, for road surfaces and similar
purposes, is 60.4 million tons / year [5]. Of this
amount is spent:

— for the production of building materials — 5
million tons;

— for road construction — 55.4 million tons.

Crushed blast-furnace slag is a complete
substitute for natural crushed stone, which is extracted
from open pits. Therefore, it is economically feasible
to replace expensive crushed stone (120—190 UAH
/ ton, depending on the fraction) with slag, which is
2.0—2.5 times less, of which a huge amount has
accumulated, it is stored in dumps and is not used.

Currently, 1.2 million tons of slag is used
annually in road construction. Taking into account
the government’s chosen course to increase the
volume of construction, reconstruction and repair
of roads and infrastructure facilities, the CMU
published order Ne 1420-r dated December 4, 2019
«On the use of industrial waste in road construction»,
on the obligation of builders to purchase metallurgical
waste from metallurgists when laying roads
production in the amount of at least 10% of the
required volume of building materials.

This initiative will create an additional potential
demand for slag in the amount of 5.5 million tons.

2.4 Metallurgical slags can also be used in the
production of heat-insulating materials and heaters

Slag wool production. Without taking into
account humidity and production losses, 0.82 tons
of slag and 0.18 tons of ceramic clay to obtain 1 ton
of slag wool. Taking into account production losses,
the practical consumption of slag per 1 ton of cotton
wool will be 1.13 tons. In comparison with its
production from rocks, a significant reduction in
labor intensity and cost of producing mineral wool
is ensured with a simultaneous increase in labor
productivity.

Metallurgical slags are a good raw material for
obtaining highly efficient building materials — slag-
glass products. Slagositall is a highly wear-resistant
building material. Slag consumption per 1 ton of
material is 0.5—0.6 tons / ton.

Modern and relevant products for construction,
like porous glass-crystalline materials. According to
modern scientific developments, taking into account
Ukrainian raw materials, it is possible to use up to
20% of metallurgical slags in the production of
multilayer insulating glass materials [8].

The market demand for slag resources for
enterprises for the production of slag vitrified metals

and slag wool will amount to 0.189 million tons or
189 thousand tons per year, respectively, with an
upward trend.

3. Comparison of market demand and supply of
slag as an economic resource

Thus, the annual market demand for blast
furnace slag can be: 4.1+0.9+5.5+0.189=11.3 million
tons. Considering the volume of metallurgical
production throughout Ukraine (tab. 1; 2) and the
corresponding formation of slags in the amount of
up to 11.4 million tons / year, we can conclude that
the market demand and supply of slag resources are
equal. That is, the volumes of slag waste in Ukraine
may be in demand by the market of manufacturers
of building materials and in road construction. A
similar conclusion was formulated in analytical
materials on the study of international experience in
the use of slag waste [7]. However, one should take
into account such important aspects of slag processing
in related industries as the need for its granulation,
high transport costs and requirements for the quality
of raw materials:

— slag granulation is carried out either at the
smelting unit, or at stand-alone installations with
the transportation of the slag melt to them in ladles,
or in specially organized granulate basins. Such
technological improvement in each case (production)
requires a separate investment justification;

— high costs for the transportation of slag waste
from the south-eastern part of Ukraine to the central
and western regions reduce the economic feasibility
of such logistics;

— the chemical composition of slag resources
is of particular importance in the production of
building materials: the presence of impurities
complicates the course of technological processes,
and the sulfur content increases the amount of
harmful emissions during the roasting of raw
materials.

The above aspects of slag processing in related
industries actually reduce the market demand for
slag resources. The practice of Ukrainian
metallurgical enterprises shows that the potential of
slag resources remains undeveloped: and slag
continues to accumulate in slag dumps and pollute
the atmospheric air, soil, groundwater, and surface
waters of Ukraine.

On 01.01.2020, the Law of Ukraine «On the
foundations (strategy) of the state environmental
policy of Ukraine for the period up to 2030» [9]
came into effect. A special emphasis in the preamble
of this law is made on the fact that Ukraine has a
very high share of industrial waste — more than 75%
of all generated waste. The actual volumes of
accumulated waste exceed those reflected in the
statistical reporting. The state statistical observations
do not include the volumes of the waste that was
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accumulated earlier by bankrupt enterprises and not
already operating enterprises. Waste disposal sites
located on the territory of such enterprises negatively
affect the state of the environment. There is an
extremely low level of replacement of primary natural
resources due to the use of production waste or by-
products (including slags). The main reason for this
situation is an imperfect legislative framework, the
absence of an effective accounting and reporting
system, a monitoring system in the field of waste
management. After a detailed listing of the
environmental damage from industrial enterprises and
the declaration of the state’s strategic goals and plans
for regulating the environmental activities of
enterprises, indicators are given to assess the
implementation of the state environmental policy.
A careful study of this law shows that in the above
30 estimates there is not a word about solving the
problems of accumulation of slag waste. The closest
to the problem under consideration are the positions
“Discharge of contaminated wastewater into water
bodies” and “Share of waste for disposal”, however,
none of the problems presented directly corresponds
to the problem of disposal of slags. Pollution and
poisoning of water bodies from slag dumps occurs
under the influence of gravity, and this waste is not
subject to burial. Thus, even at the legislative level,
the problem of environmental risks of the
accumulation of slag waste is only declared and
practically not solved.

And this is the difference between Ukraine and
the economies of European law: in Europe, solid
waste from metallurgical enterprises is considered
potentially aggressive and such that it is subject to
mandatory processing. The potential chemical
aggressiveness of slags stored in slag dumps has been
experimentally proven by scientific research [10]:
metallurgical solid waste contains several heavy metals
(As, Cr, Mo, Cd, Pb, Ni, Zn, Hg), which can have
a hazardous potential for all environmental factors
(soil, air, and water) and human health. And although
this study was carried out for the conditions of
production in some regions of Europe, the author
convincingly shows the possibility of extrapolating
the results obtained to all metallurgical processes of
metal smelting. Considering that those studies [10]
were supported by the European Social Fund through
Sectoral Operational Programs Human Resources
Development, it can be concluded about the real
measures of the influence of investment organizations
on solving the environmental problems of the
accumulation of slags in Europe.

Conclusions

The carried out statistical analysis showed a
reliable tendency for the accumulation of slag waste
in the scale of the metallurgical industry and the
economy of Ukraine as a whole. Potential market

84 ISSN 2415-3974.

demand and supply of slag resources are on par and
amount to about 10.4 min.t/year. That is, the volumes
of slag waste in Ukraine can be fully demanded by
the market of manufacturers of building materials
and in road construction. But in fact, this economic
mechanism is not implemented. Slag waste is not
completely utilized and pollutes the environment. It
is shown that for the economies of European law,
solid metallurgical waste is subject to mandatory
processing. Because they represent a potential risk
due to the content of heavy metals.

The economic mechanisms for regulating waste
from enterprises in Ukraine are based on
compensation for environmental damage. In our
opinion, these mechanisms are ineffective, which is
confirmed by the positive dynamics of waste
accumulation. In principle, there are options for
activating and initiating environmental protection
measures by the business entities themselves. But
this is not enough to solve environmental problems,
and without effective government incentives the
problem cannot be solved. First of all, it is necessary
to revise the rate of the environmental tax, which is
currently 5 UAH/t for the placement of industrial
waste of the 4th risk class outside the city. Practice
shows that even an increasing coefficient of 3 to the
rate of this tax for waste disposal in the neighborhood
of the city does not stimulate metallurgical enterprises
to solve the problem of industrial waste accumulation.
Enterprises prefer to pay this minimum tax and not
solve the problems of processing and disposal of slag
waste. Thus, in order to solve the problem of the
accumulation of slag wastes, it is necessary at the
state level to develop a system of measures and
responsibilities that will oblige enterprises to solve
the environmental problems they create.
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EKOHOMIYHA CTATUCTHUKA Y PIIIIEHHI
EKOJIOTTYHUX ITPOBJIEM HIIAITPUEMCTBA

Cepecees C.C., /lyoka A.C., Isanoéa M.B.

Jlocaidocerno Haykoso-npakmuuHa npobaema HAKONUYeHHs
waaxkosux eioxodie memanypeiunux nionpuemcme Yxpainu. Ilpo-
AHANI308AHO MOJNCAUBI HANPAMU YMUNI3AUIT WAAKI8, AKI NPONOHYE
cyuacua Hayka. O6rpyHmoearo, wo é Ykpaini yi Hanpamu peanrizy-
tomocs ppaemenmapro. Ilocmaeneno memy pozkpumu npobaemy
HaKONU4eHHs WAAKOBUX 8i0X00i6 3 00 €EKMUBHUX PUHKOBUX NO3ULIU
WAAXOM CIMAMUCMUYHOI OUIHKU NOMEHUIIH020 NONUmy HA WAAK.
bBynaa euxopucmana memoduxa cmamucmu4o20 aHanizy mMaKpo-
eKOHOMIYHUX NOKA3HUKI@ UPOOHUUMBA OKPeMUX GUAIG NPOMUCAO-
60i npodykyii 6 Yxpaini. 3 ypaxyeannsam obcseie memanypeitinoeo
BUPOOHULMEA PO3DPAXOBAHO 00CAU YMBOPEHHS WAAKIG 8 KiNbKOCMi
do 11,4 man.m / pix. Taxoxc npoanarizoeani cmamucmuyti dawi
w000 MONCAUB020 PUHKOBOMY NORUMY HA WAAK K MamepianrsHuil
pecype. Jlosederno, wjo punkosuii nonum i NPONO3UYIA WAAKOBUX
pecypcie € napumemuumu. Tobmo obcseu winakosux 6ioxodie 6
Ykpaini moxcymo 6ymu nosnoro miporo 3ampebysani puHKom 6u-
POOHUKIG OydigeabHux Mamepianie ma 6 00poNCHbOMY OYOiGHUYMEI.
3pobaeHo aKkyenm Ha MaKux 6aMNCAUGUX ACHeKMAX nepepoOKy WAaKy
6 CYMIICHUX 2any35X K He0OXIOHICMb 11020 2paHYASUii, BUCOKI MPaHC-
nopmui eumpamu i gumoau 0o aKocmi cupoeuHu. Bukonanuii ananiz
nokazae 00cMogipHy meHOeHUil0 HaKONUYeHHS WAAKO8UX 8i0x00i8,
AKWo He 8 macuimabi okpemoeo nionpuemcmea, mo ¢ macumaoi
MemanypeitiHoi npomucaosocmi ma exoHomiku Ykpainu 6 yiromy.
Exonomiuni mexaniamu peeyaroeants eioxodie nionpuemcme, 3ac-
HOBAHI HA 8IOWKOOY8AHHS 30UMKY 3G eK0A02IMHY WKOJY Yepe3 cnaa-
my eKoa02iuHo20 nodamky, eghekmuero He npayroroms. Ha 3axono-
dasuomy pigHi npobaema eKon02iMHUX PpU3UKI6 HAKONUYEHHS WAd-
Ko8UX 8i0X00i6 minbKu 0eKAapyeEmMbCs | peanbHO He GUPIULYEMBC.
Onucanuil 6 pobomi areopumm cmMamucmMuyHo20 aHanisy, po3pa-
XYHKI8 [ BUCHOBKI6 00360415€ KOMNACKCHO YABUMU MACUMAD eKoA0-
2iuHOI npobnemu 8i0 HAKONUYeHHs WAAKO8UX 8i0X00i6 | po3Kpusae
PUHKO08I MexaHizmu ii eupiuenHs. 11 yboeo HeoOXiOHo Ha depicas-
HOMY pieHi po3pobumu cucmemy 3axodie i eionogidassHocmi, sKa
6y0e 30606 ’33ysamu niONPpUEMCmMea UPIUYeamu Cmeopr8aHi HUMU
eKo02iuHi npobaemu.

KumouoBi cjioBa: MeTanypriitHui 1IUTaK, CTAaTUCTUYHI JIaHi,
€KOJIOTIUYHUI MOoAAaTOK, OyAiBeJbHiI MaTepiaiu, TOPOXKHE
OyIiBHUIITBO

OKOHOMMYECKAS CTATUCTUKA B PEIIEHU
OKOJIOI'MYECKUX ITPOBJIEM ITPENITPUATHSA

Cepeees C.C., /lyoka A.C., Heanosa M.B.

Hccenedosana HayuHo-npakmuueckas npodaema HaKonaeHus
WAAKOBBIX 0MX00068 MemAaiiypeutecKux npeonpusmuti YKpauHol.
IIpoananusuposansvl 603MOXNCHbIE HANPAGACHUS YMUAUZAUUU WAA-
K08, Komopble npediazaem coepemernas Hayka. O6oCcHO8ano, umo
6 Ykpaune smu nHanpaenenus peaiusyromcs moveyHo u gpasmen-
mapHo. [locmaenena yeav packpvims npodaemy HAKONAeHUs WAA-
KO0BbIX 0MX0008 ¢ 00BeKMUBHBIX PbIHOMHBIX NOUUUL NYmeM cma-
MUCMU4ecKoU OUeHKU NOMEHUUANbHo20 cnpoca Ha wirak. bwuia
UCNOAB308AHA MEMOOUKA CIAMUCIMUYECK020 AHAAU3A MAKPOIKO-
HOMUYeCcKux noxasamesneli npou3eo0cmea omoeabHbiX 61008 npo-
MbluineHHol npodykyuu 6 Yxkpaune. C yuemom o6semoe memannyp-
2UYecK020 NpouU3600cmea paccuumano 00paszoeanue wWiaKkoe é Ko-
aunecmee 0o 11,4 man.m/200. Takace npoananrusuposanst cmamu-
cmuueckue 0aHHvle N0 603MONCHOMY PLIHOYHOMY CHPOCY HA WAGK
Kak mamepuanvHuiii pecypc. JloKa3ano, 4mo pulHOYHbIL CHPOC U
npeonodicenue WAaKosvx pecypcog napumemusvie. To ecmo 06sembl
WAAK08bIX 0MX0008 8 YkpauHe moeym Gvimb 6 NOAHOU Mepe 60C-
mpe6o6aHsl PoIHKOM NPOU3600Umeneti CmpoumeabHbix Mamepuaios
u 6 dopoxcHom cmpoumenvcmee. COeran aKuyenm Ha MAaKux 6axc-
HbIX ACNeKmax nepepabomku WAaKa 6 CMEeNCHbIX OMpAacasix KaK
Heo0X00uMOCHb e2o epaHyAsiyull, @bicOKUe MPAHCHOPMIHbIE PACX0-
dvl u mpebosanus Kk kavecmay cuipbvsi. IIpoedeHHbill aHaiu3 noKa-
3a1 00CMOBEPHYH0 MEHOCHYUI HAKONACHUS WAAKOBbIX OMX0008, ecau
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He 6 macuimabe omoeabHo20 npednpusmus, mo é macuimade me-
Mantypeu4eckoli npoMblUAeHHOCIU U SKOHOMUKe YKpauHsl 6 ye-
A0M. DKOHOMUYECKUE MEXAHU3MbL PecyAUpPOBaHUs OMxX0008 npeo-
Nnpusmull, OCHOBAHHbIE HA 603MeUleHUU Yiyep6a 3a IK0A0LUMECKULL
8ped nocpedcmeom ynaamol 3K0A02UHECK020 HAA02d, IPPeKmUeHo
He pabomarom. Ha 3axonodamenvHom ypoeue npobaema 3xo0n0eu-
YeCKUX PUCKO8 HAKONAEHUS WAAKOBbIX OMX0008 MOAbKO JeKaapu-
pyemcsi u peanvHo He pewaemcs. Onucauuvili 6 pabome areopumm
CIMAMUCMU4ecK020 anaau3a, pacuémos U 6bi60008 NO360451em KOM-
NAEKCHO npedcmagumov Macuimal 3K0402u4eckoll npobaems om
HAKONAEHUs WAAKOBbIX 0MX0006 U PACKDbIGaem DbIHOUHble MeXd-
HU3Mbl ee pewenus. Jlis 3moeo HeoOX00uUMo Ha 20Cy0apcmeeHHOM
YPOsHe pazpabomams cucmemy Mep U OMeemcmeeHHOCU, KOMOo-
pas 6ydem 0053vb16ame NpeOnpusimus peulams co3oasaemble UMU
2Ko0A02UUeCKUe NPOOAEMYL.

KarwueBsie ciaoBa: MeTaJIypru4ecKuil IIIak,
CTaTUCTUYECKHE TAaHHBIE, SKOJIOTMYECKHI1 HAJIOT, CTPOUTETbHBIE
MaTepuaibl, TOPOXHOE CTPOUTEIHCTBO

ECONOMIC STATISTICS IN SOLVING
ENVIRONMENTAL PROBLEMS OF THE ENTERPRISE

Sierhieiev S.S., Dudka A.S., Ivanova M.V."

Ukrainian State University of Chemical Technology, Dnipro,
Ukraine
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The scientific and practical problem of the accumulation of
slag waste from metallurgical enterprises of Ukraine has been
investigated. Possible directions of slag utilization offered by modern
science are analyzed. It is substantiated that in Ukraine these areas
are implemented point wise and fragmentary. The purpose is to reveal
the problem of the accumulation of slag waste from an objective
market position by means of a statistical assessment of the potential
demand for slag. The technique of statistical analysis of
macroeconomic indicators of production of certain types of industrial
products in Ukraine was used. Considering the volumes of
metallurgical production, the formation of slags in an amount of up
to 11.4 min.t/year is calculated. Also, analyzed are statistical data
on the possible market demand for slag as a material resource. It
has been proven that the market demand and supply of slag resources
are equal. That is, the volumes of slag waste in Ukraine can be fully
demanded by the market of manufacturers of building materials and
in road construction. The emphasis is made on such important aspects
of slag processing in related industries as the need for its granulation,
high transport costs and requirements for the quality of raw materials.
The analysis showed a reliable trend of accumulation of slag waste,
if not on the scale of an individual enterprise, then on the scale of
the metallurgical industry and the economy of Ukraine as a whole.
The economic mechanisms of waste management of enterprises, based
on compensation for environmental damage, do not work effectively.
At the legislative level, the problem of environmental risks of the
accumulation of slag waste is only declared and is not really solved.
The algorithm of statistical analysis, calculations and conclusions
described in the work allows for a comprehensive presentation of the
scale of the environmental problem from the accumulation of slag
waste and reveals the market mechanisms for its solution. To do
this, it is necessary at the state level to develop a system of measures
and responsibilities that will oblige enterprises to solve the
environmental problems they create.

Keywords: metallurgical slag, statistical data, environmen-
tal tax, building materials, road construction.
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