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COMPARATIVE ANALYSIS OF WASTE GENERATION AND ACCUMULATION IN
UKRAINE AND EU

The volume of waste generation and accumulation in Ukraine and European countries (except for radioactive waste, which is regu-
lated by separate legislation) has been analysed based on the waste generation statistics in these countries. The data on the annual
waste generation and accumulation volumes are presented based on different classifications, i.e. by hazard waste classes, types of
economic activity, composition of the waste. It has been shown that by 2013 in Ukraine more than 400 million tons of waste had been
generated annually, including over 1 million tons of hazardous waste and over 12 million tons of household waste. At present about
300 million tons of different waste is produced annually, including over 0.5 million tons of hazardous and 12 million tons of house-
hold waste. The data do not include temporary occupied territories of the Crimea and parts of Donetsk and Luhansk regions. In the
European Union, more than 70% of the total waste is generated in 10 countries: Germany, France, England, Poland, Romania, Italy,
Sweden, the Netherlands, Spain and Finland. By type of economic activity, the largest amounts of waste in Ukraine are produced from
the mineral extraction and the processing industry, the smallest — from water treatment, and the construction and demolition of build-
ings. In the EU countries, these values are somewhat different. For example, in Germany, the largest amounts of waste are generated
from the demolition of buildings and the processing industries, the smallest — in agriculture, forestry and fishery. By classes of mate-
rials, the waste generated and accumulated both in the EU countries and in Ukraine is mineral and solid waste. In Ukraine, the larg-
est amounts of waste are generated and accumulated in the Dnipropetrovsk, Donetsk and Zaporizhzhia regions which accommodate
large enterprises for extraction and enrichment of iron and manganese ores, titanium-zirconium placers, coal, dolomite, and metal-
lurgical limestone, as well as metallurgical and ferroalloy plants. The by-products of all these plants are slag, sludge and oil scale.
Depending on the volumes of the produced waste, regions of Ukraine are classified into three groups. The first includes areas ac-
commodating hundreds of millions of tons of waste, the second — tens of millions of tons, the third — less than 10 million tons.

Keywords: waste, types of economic activity, sources of waste, waste generation and accumulation, "tails", slag, sludge

Introduction. Rapid global economic growth at the
end of the last millennium led to excessive use of non-
renewable natural resources and increase of human im-
pact on the environment. Generation and accumulation of
the production and consumption waste on the earth's sur-
face became one of the challenges standing before the
humanity in the nearest future. In accordance with the
national waste management programmes, the European
Union and Ukraine make inventories of the waste gener-
ated and accumulated both by enterprises and households.

The volume of waste generation in different countries
varies depending on the economic activity. The waste
inventories reflect the socio-economic differences and
different approaches to treatment and identification of
waste types. The largest amount of waste is generated in
countries with developed mining and metallurgical indus-
tries. At the same time the countries where these sectors
of the economy are not developed have a high level of
domestic consumption, which results in significant gener-

ation of household waste as well as construction and
demolition waste.

The aim of our work was to analyse the volumes of
waste generation and accumulation in Ukraine by types of
the economic activity, hazard classes, composition and
regional distribution, and to compare waste generation
and accumulation rates in Ukraine and EU countries.

Results and Discussion. According to the State Sta-
tistics Service of Ukraine, in recent years, over 200 mil-
lion tons of waste have been generated annually including
0.6 - 1.6 million tons of hazardous waste and over 10-12
million tons of household and similar waste. In 2016,
more than 12 billion tons of waste have been accumulated
in Ukraine, including about 12 million tons of hazardous
and over 170 million tons of household and similar wastes
(except for the temporarily occupied territories of Do-
netsk and Luhansk regions, and the temporarily occupied
Crimea). By 2013, the amount of wastes accumulated in
Ukraine was 15.2 billion tons (Table 1). [1]
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Table 1. Waste accumulation and generation in Ukraine, min tons

Tao6n. 1. HakonuueHHs Ta yTBOPEHHs BiaxoiB B YKpaiHi, MJIH. TOHH

Generation Including Including Accumulation Including Including

Year hazardous household and hazardous household and

of waste L. of waste .

waste similar waste waste similar waste
2010 419.192 1.6 12.110 13267.455 16.236 135.945
2011 447.641 14 10.356 14422.372 15.158 141.251
2012 450.727 14 13.787 14910.105 14.325 150.516
2013 448.118 0.9 14.501 15167.369 12.642 160.118
2014™ 354.803 0.7 10.748 12115.241 11.951 166.112
2015 312.267 0.6 11.492 12 281.353 11.996 170.306
2016 295.870 0.6 11.563 12 451.659 12.102 174.514

As can be seen from the table the amount of waste had
increased by 2013, and since 2014 it has decreased. This
is explained by the fact that the enterprises located at the
temporarily occupied territories of Donbass and Crimea
have not been taken into account by the Ukrainian statis-
tics.

According to Eurostat data, 2.5 billion tons of waste
have been generated in the EU (EC-28) by 2016 (Fig. 1).
More than 70% of it is in 10 countries: Germany, France,
England, Poland, Romania, Italy, Sweden, the Nether-
lands, Spain, and Finland. [2]

The chart shows that in 2016 the volume of waste
generated in these countries was as follows (min tons):
Germany — over 400, in France — 300, in Poland, Roma-
nia — about 200, Italy — more than 160, Netherlands, Swe-
den — over 140, Spain, Finland — more than 120. In such
EU countries as Turkey, Greece, Belgium, Austria, Serbia
60-70 million tons of waste was generated, Czech Repub-
lic, Estonia, Denmark — more than 20 million tons, Hun-
gary, Ireland, Portugal — 14, 15, Luxembourg, Slovakia,
Norway — 10-11. From 1 to 6 million tons are generated
in other countries. In Ukraine, excluding the occupied
Crimea and territories of the Donbas, almost 300 million
tons of waste was generated in 2016, which is less than in
Germany and the same level as in France and the United
Kingdom.

The State Statistics Service of Ukraine keeps records
of waste generation and accumulation in accordance with
the National Waste Classifier, which is based at the same
rules as the National Classifier of Products and Services
that classifies the waste by its origin. Waste is classified
according to different parameters (by hazard classes,
types of economic activity and households, waste catego-
ries, required disposal operations). The same inventory
strategy is used in the European Union.

Based on the State Statistics Service data [3], the chart
in Figure 2 presents waste generation by types of econom-
ic activity in Ukraine in 2016.

The largest volumes of waste in Ukraine are generated
by mining — 237.5 million tons (84.48%), and manufac-
turing industry — 34.1 million tons (12.13%) which in-
cludes metallurgical and chemical enterprises, food indus-
try etc. Municipal waste amounts to 6 million tons
(2.08%). For comparison, in advanced countries such as
Germany and France, the largest volumes of waste are
generated by construction and demolition of buildings —
220.5 and 224.4 million tons respectively, and the manu-
facturing industry — 55.9 and 22.1 million tons respective-
ly. The household garbage volume is 37.4 min tons in
Germany and 29.2 min tons in France (Figs. 3, 4), which
is about 5 times more than in Ukraine [2].

According to the State Statistics Service of Ukraine
[1], the main sources of waste generation and accumula-
tion in Ukraine are the following branches of economics
(Table 2).

Thus, the largest amount of waste in Ukraine is gener-
ated by mining operations — over 300 million tons. It
makes on average 79.5% of the total waste in different
years. Over 80% of this volume is waste from mining of
metal ores (iron, manganese, and titanium-zirconium
ones).

According to the Waste Classifier DK 005-96, the
group of metal ore mining waste in Ukraine include min-
ing waste and sludges, enrichment tails of iron ores, resi-
dues (dust, powder, etc.) of iron ore, sinter and iron flux
production, non-ferrous metal ore (manganese) enrich-
ment waste. Uranium and thorium ores belong to another
classification group.

The group of hard coal, lignin and peat mining waste
also includes substandard coal, sludge and tails from con-
centrating mills etc. Other group of waste generated at
Ukrainian enterprises comprises waste from mining of
granite, limestone, chalk, dolomite, refractory clay, build-
ing stone and others. The waste is in the form of powder,
chips and debris.
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Fig. 1. Waste generation in EU
countries and Ukraine, 2016,
min tons.
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Fig. 2. Waste generation by
types of economic activity in
Ukraine, 2016, min tons.

Puc. 2. YTBOpeHHs BiaxoiB 3a
BUJaMH €KOHOMIYHO1 JisUTBHOCTI
B Ykpaini, 2016 p., MJIH. TOHH.

Fig.3. Waste generation by types
of economic activity in Germa-
ny, 2016, min. tons
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Table 2. Dynamics of waste generation by types of economic activity in Ukraine, min tons
Tab6J. 2. /luHamika yTBOPEHHS BiIXOIB 32 BUIAMH CKOHOMIYHOT JTisUTLHOCTI B YKpaiHi, MITH TOHH

Branches of economics 2012 2013 2014 2015 2016 2017 2018

Total 450.73 | 448.12 | 355.00 | 312.27 | 295.87 | 366.05 | 352.33

Type of economic activity 44276 | 439.10 | 348.69 | 306.21 | 289.52 | 360.20 | 346.79
Agriculture, hunting, and provision of related services 10.2 10.3 8.4 8.7 8.7 6.2 6.0

Mining (Total) 3357 | 3412 | 2972 | 2521 | 2373 | 3136 | 3013

Mining of metal ores 282.9 289.7 | 2815 238.1 2225 293.7 | 2825
Mining of hard coal, lignin and peat 38.9 42.7 13.0 12.1 10.5 12.9 10.8
Mining of other ores 13.9 8.8 2.7 1.9 4.3 7.0 8.0
Manufacturing industry (Total) 69.80 66.00 29.50 25.60 | 28.20 29.60 28.80
Iron and steel production 59.0 60.3 234 20.7 22.3 22.0 21.8
Chemical industry 35 2.0 11 0.7 0.8 12 1.2
Food industry 8.7 4.3 5.8 5.1 5.7 6.8 6.2
Other branches of mining industry 4.9 5.4 4.5 4.5 5.3 2.2 2.3
zr:gdal;(r:tég?];r:%gilrslglbutlon of energy, gas and steam, 9.8 9.3 6.0 6.6 75 6.2 6.3
Other types of economic activities 10.9 5.8 5.0 22 1.8 2.0 1.6
Households 8.0 9.0 6.3 6.0 6.3 5.9 55
On average, the processing industry generates 11.76% An important source of metal resources is the waste

of waste, over 75.7% of which come from the metallurgi- ~ generated from extraction of metal from ore and its

cal industry (blast-furnace, steelmaking and ferroalloy pro%uctigglai meta;llurgical ptlﬁntts- . l had
% , enterprises that mine metal ores ha

slags and sludges, etc.). accumulated 5.0 billion tons of sludge and tails from iron
ore enrichment, 4.0 billion tons of waste from iron ore
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quarry mining, and 279 million tons of sludge and tailings
from non-ferrous metal ore (manganese) enrichment.

The structure of waste containing metals that has been
accumulated by the mining and metallurgical industries is
shown in Fig. 5,6 [4, 5].

The predominant part of the waste (79%) is metallur-
gical and ferroalloy slags. Metallurgical sludge is the dust
captured by air purifying equipment using liquid filters. It

Other waste; 5%
Other sladges; 2% |

Red mud; 10%
Other slags; 6%

Metallurgical slags; 5% »

Steelmaking slags; 35

Iron ore

from non-ferrous
metal enrichment ;

Sludge and
"tails" from iron

is stored in sludge collectors. After settling, the water is
discharged into the surface water bodies, while the solids,
if not reused, are accumulated in sedimentation tanks. Red
sludges are generated at two enterprises — Mykolaiv alu-
mina refinery and Zaporizhzhia aluminum processing
plant which produce alumina from bauxite. As can be
seen from the chart, the red sludge makes 10% of the total
waste from the major metal production.

Fig. 5. Structure of accumulated
waste from production of major
metals, %
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BIZIXO/iB BiJl BUPOOHHLITBA OCHO-

Blast ﬁl;';;ﬁﬁﬁ slags; BHHX MeTainiB,%
Fig. 6. Structure of metal-
containing waste accumulated by
the mining and metallurgical
industries, %

Sludge and "tails"

Puc. 6. Ctpykrypa MeTaaoBMic-
HUX BiIXOiB, HAKOITMYCHUX Tip-
3.0%

HUYOPYIHOIO Ta METaypriifHOIO
raimy3samu,%

Other metal
ore mining
waste; 1,020

ore enrichment ;
53.8%

One of the ways to reduce the amount of waste at the
stage of extraction and enrichment of the metal ores in
Ukraine is the integrated use of the mineral resources and
the utilization of enrichment waste.

Thus, the annual generation of production waste from
iron ore mining processing amounts to more than 80 mil-
lion tons. Over 70 million tons of this amount are piled in
waste heaps. The general amount of the accumulated
waste is more than 4 billion tons. In the case of their se-
lective extraction and separate storage, the following
types of production can be obtained from the overburden:
talcum concentrate from talc-containing shale, garnet
concentrate from garnet-containing shale, muscovite con-
centrate from muscovite-biotite shale, muscovite quartzite
and quartz-muscovite shale, pyroxene concentrate from
pyroxenite, expanded clay, ceramics and pottery from
kaolin clay bricks, building sand, limestone tiles, natural

pigments (ferrous oxide, ocher, seladonite etc.). The an-
nual generation of the enrichment waste is over 130 mil-
lion tons. Over 5 billion tons of such waste have been
accumulated in the tailing ponds. By recycling of the en-
richment tailings, ferrous concentrate and construction
sand will be produced. It will also clear the place for addi-
tional 0.4 million m3 of tailings.

Clay, sands and limestone-shells from the overburden
can be attributed to the resource potential of manganese
ore production waste in Ukraine, which can be selectively
extracted and subsequently used in the national economy.
In addition, more than 300 million tons of manganese-
containing sludge have been accumulated in sludge stor-
age facilities, with a mass fraction of Mn 10.5 - 17.5%.
By sludge enrichment applying different schemes, it is
possible to obtain manganese concentrate with a mass
fraction of Mn from 35-41% (high-gradient magnetic sep-
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aration with flotation) to 50% (magnetic-chemical tech-
nology) with an extraction of Mn 65-68% and 64%, re-
spectively.

The enrichment waste prevail in the total amount of
wastes from extraction and enrichment of heavy mineral
titanium-zirconium sands. The overburden from the de-
velopment of titanium-zirconium placer deposits in
Ukraine (clay, loam, sand) is acceptable to be used for
reclamation works.

Ore minerals in the technogenic sands of the
Malyshevskyi deposit (the Volnogorsk MMC) are repre-
sented by zircon, rutile, leucoxen and ilmenite. Mostly
they are concentrated in the fraction — 0.16 + 0.06 mm.
Disten, sillimanite, staurolite and tourmaline have rela-
tively significant contents.

Studies of the material composition of the waste from
the Irshan group of deposits have revealed that 60 wt.% of
sands are represented by 0.5 + 0.125 mm grains; 5-15
wt.% is the metallic fraction, 85-95 wt.% — the non-
metallic one.

The ore minerals are mainly ilmenite, rutile, ilmeno-
rutil and zircon. The presence of zircon as the main min-
eral carrier of zirconium. We consider that these techno-
genic sands can be used to produce titanium and zirconi-
um as well as quartz sand.

Eurostat and the State Statistics Committee of Ukraine
keep records of waste generation by material as

well. Subdivision of wastes by material based on EU
and Ukrainian data (2016) is presented in Table 3 [2, 3].

As indicated in table 3, over 2 billion tons of waste is
generated annually in EU countries. In 2016, the total
volume of waste generated in all 28 EU countries was
2.45 billion tons. 78.87% (1935.97 million tons) of this
amount was generated in 9 countries: Germany, France,
England, Poland, Romania, Italy, Sweden, the Nether-
lands and Spain. 295.85 million tons were generated in
Ukraine, which is comparable to the volumes generated in
France and Great Britain. Mineral and solidified waste
constitutes the largest part of the total waste generated in
all countries — from 39.91% in Italy to 80.92% in France.
In Ukraine, this percentage is 76.4, which is less than in
France, Germany and Romania. Thus, the amount of min-
eral and solid waste in Ukraine is equal to that in Germa-
ny and France, and the volume of animal and plant waste
is similar to that in Germany and Netherlands.

In the EU countries, a considerable percentage of

waste is generated from waste recycling — from 5.95%
in Netherlands to 15.55% in the United Kingdom. In
Ukraine, this category of waste amounts to 0.07%. The
category “Equipment”, in contrast to the EU countries, is
not registered in our statistics. This suggests that waste
recycling legislation is not effective in Ukraine. The
Waste Act states that waste is any substance, material and
object generated during production or consumption; prod-
ucts that have completely or partially lost their consumer
properties and cannot be used at the place of their produc-
tion or detection, and which the owner has an intention or
should recover or dispose. More than 50% of industrial
waste generated from the production process in Ukraine
has been accumulated at special sites for decades.

Fig.7 shows waste accumulation in different regions in
Ukraine is very non-uniform [3].

The chart shows the volume of waste accumulated in
different regions as of 2016. In accordance with the vol-
ume of accumulated waste, the regions were divided into
3 groups. The first includes areas accommodating hun-
dreds of millions of tons of waste, the second — tens of
millions of tons, the third — less than 10 million tons.

Having the well-developed industry Dnipropetrovsk
region accommodates the largest volumes of waste. The
plants extract and enrich iron, manganese, titanium-
zirconium ores, and coal. There are also metallurgical and
ferroalloy plants.

As can be seen from the chart, Dnipropetrovsk region
accumulated 10 billion tons of waste at the disposal sites.

According to our estimates, more than 90% of them is
waste from extraction, enrichment and processing of iron
and manganese ores (Kryvbas mining and processing in-
tegrated plant, Nikopol manganese ore field and metallur-
gical plants).

In Donetsk region, at the territory controlled by the
Ukraine authorities, most of the waste is accumulated at
the coal mining and enrichment plants, coke plants and
metallurgical plants. Dokuchaiv flux-dolomite plant,
which accumulated huge amounts of waste by 2013, is

located at the temporarily occupied territories and the
data are not available.

In Kirovohrad region, 99.9% of waste is accumulated
at three enterprises: Petrivskyi quarry of the Central min-
ing and processing complex, gulch ”Shcherbakivska” and
mine “Inhulska” of the Eastern mining and processing
plant. Waste at the disposal sites of the Eastern mining
and processing plant. Petrivskyi quarry’s disposal sites
accommodate almost 80% of the waste accumulated in
Kirovohrad region.

In Lviv region over 96% of waste is accumulated at
four enterprises: JSC “Lviv Coal Company”, 6 mines of
SE “Lvivvuhillia”, Novoiavorivske SE “Ekotransenergo”
and Dobrotvirska TPP.

In Zaporizhzhia region, almost 90% of waste was ac-
cumulated at 5 enterprises, i.e. JSC "Zaporizhstal (metal-
lurgical (iron) slag and sludge), Zaporizhzhia TPP (coal
ash), LLC "Remondis Zaporizhzhia" (household waste),
JSC "Zaporizhzhia Ferroalloy Plant" (ferroalloy slag and
dust from gas purification plants) and JSC "Zaporizhzhia
Aluminum Production Plant" (over 10 million tons of red
sludge).

In Luhansk region, at the territory controlled by the
Ukrainian authorities, there are coal enterprises which
generate coal mining and enrichment waste.

The second group comprises the Ukrainian regions
which accommodate the most powerful TPPs (Trypilska,
Zmiivska, Ladyzhynska, and Burshtynska). These TPPs
produce 60-70% of the total waste generated in a region.

The third group includes regions in which 70-99% of
the total waste is municipal waste.

It should be noted that the volume of accumulated
waste in Ukraine is much higher than the mentioned
above. This is because the State Statistics Service receives
information only from operating enterprises. Large vol-
umes of waste are stored at enterprises abandoned after
disintegration of the Soviet Union.

Gubina V., Zaborovsky V., Mitsiuk N./ Geochemistry of Technogenesis 3 (2020)23-32

28



Table 3. Waste generation of materials in Ukraine and EU countries
Ta6u 3. YTBOpeHHS BiIX0AiB MaTepianiB B YKpaiHi Ta kpainax €C

Total . Chemical ,Animal and .
volume in Mineral and and medical plant Sludges, min Reprocessing Equipment
Country % solid waste, min % % % ' % waste, min % ! %
a country, waste, min waste, min tons min tons
tons tons
min tons tons tons
Total EU,
L 2454,72 100,00 1796,60 73,19 54,15 2,21 95,28 3,88 20,71 0,84 246,13 10,03 17,83 0,73
million tons
Germany 400,07 16,30 261,39 65,33 8,92 2,23 15,62 3,91 1,49 0,37 39,38 9,84 2,43 0,61
France 323,47 13,18 261,76 80,92 4,96 1,53 11,81 3,65 1,21 0,37 34,90 10,79 2,44 0,75
England 277,26 11,29 141,64 51,09 4,80 1,73 10,29 3,71 4,17 1,50 43,11 15,55 3,80 1,37
Poland 182,01 7,41 122,71 67,42 2,99 1,64 3,19 1,75 0,66 0,36 13,56 7,45 0,70 0,39
Romania 177,56 7,23 163,36 92,00 0,95 0,54 0,86 0,49 0,20 0,11 5,82 3,28 0,13 0,08
Italy 164,00 6,68 65,46 39,91 14,29 8,71 7,85 4,79 6,08 3,70 28,10 17,14 3,03 1,85
Sweden 141,62 5,77 101,83 71,90 1,29 0,91 2,38 1,68 0,40 0,28 6,31 4,45 0,85 0,60
Netherlands 141,02 5,75 104,04 73,77 2,40 1,70 15,20 10,78 0,66 0,47 8,39 5,95 0,54 0,39
Spain 128,96 5,25 67,03 51,98 2,66 2,06 9,14 7,08 1,46 1,13 12,56 9,74 1,21 0,93
Amount 1935,97 78,87 1289,21 43,26 76,35 16,32 192,14 15,13
Other countries 518.75 21.13 507.39 26.81 10.89 97.79 18.93 96.12 4.39 99.16 53.99 89.97 2.70 99.27
Ukraine 295.87 226.20 76.4 1.44 0.49 13.89 4.69 3.90 1.32
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According to the Ministry of Energy and Environmen-
tal Protection data, 35 billion tons of waste have been
accumulated in the country. 14 of the largest waste gener-
ators are located in Dnipropetrivsk region, 9 - in Donetsk,
3 - in Poltava, 2 in Kirovohrad and Zaporizhia, and 1 in
Ivano-Frankivsk, Mykolaiv, Ternopil and Lviv regions. 6
out of 35 largest waste generators in 2018 are Kryvbas
mining and processing enterprises which exploit iron ore
deposits (Table 4) [6].

The enterprises listed in the table, except for PJSC
“Ilyich Iron and Steel Works”, are the mining and pro-
cessing plants that predominantly accumulate overburden,
iron and manganese ore enrichment waste. Mineralogy
and chemical composition of some mineral resources
have been studied and described in detail. Enrichment
technologies have been developed under laboratory condi-
tions. Therefore, the problem of complex use of the de-
posits in order to reduce technogenic impact is predomi-
nantly the economic and political one. Extraction of iron
ore concentrate from the enrichment waste at the Central
mining and processing complex (Kryvyi Rih) has shown
that its cost is 40% lower than the concentrate extracted
from the quarried ore; its quality is only slightly lower.

We believe that it is possible to reduce the technogen-
ic impact on the environment in the areas of intensive use
of mineral resources by integrated use of mineral depos-
its. It depends on the legislation and the willingness of
business to invest in diversification of production.

Table 4. Largest waste generators and polluters of the environ-
ment

Tab6a 4. Haiibinpii reHepaTopH BiIXoXiB Ta 3a0pyaHIOBadi
HaBKOJIMIIHBOT'O CEPEAOBHUIIIA

Generated
Ne Company name waste, min.
tons, 2018

1 Nort_hern Mining and Pro- 8134
cessing Plant

2 Inhulets Mining and Processing 63.48
Plant

3. Central Mining and Processing 6156
Plant

4. | ArcelorMittalKryvyiRih 27.65

5 Sout_hern Mining and Pro- 26.92
cessing Plant

6. Yerystlvskyl ‘I‘Vllmng and Pro- 14.95
cessing Plant

7 Novotroitske Ore Mining Com- 6.74
pany

8. | llyich Iron and Steel Works 6.23

9 “Ukrmechanobr” Ore Mining 386

" | and Processing Integrated Plant )

10. Pokr_ovskyl Mining and Pro- 396
cessing Plant

11.| Total 295.99
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Conclusions

According to the State Statistics Service more than 12
billion tons of waste have been accumulated in Ukraine
by 2016. It includes 12 million tons of household waste
and 0.6 million tons of hazardous waste. The annual gen-
eration of waste is over 200 million tons including more
than 11 million tons of household waste and 0.6 million
tons of hazardous waste.

2.5 billion tons of waste are generated annually in the
EU countries. Over 70% of it is produced in 10 countries:
Germany, France, England, Poland, Romania, Italy, Swe-
den, Netherlands, Spain, and Finland.

In Ukraine, the annual generation of waste from eco-
nomic activity and households is less than in Germany

and is at the same level as in France and the United
Kingdom. In other EU countries these values are smaller.

The largest volumes of waste in Ukraine are generated
from the extraction of minerals — 237.5 million tons
(84.48%) and the manufacturing industry (metallurgical
and chemical enterprises and food industry) — 34.1 mil-
lion tons (12.13%). Households produce only about 6
million tons (2.08%).

In EU countries such as Germany and the United
Kingdom, the construction and demolition of buildings
and the processing industry produce the largest volumes
of waste.

By major classes of materials, the largest amount of
waste both in Ukraine and in the EU countries is mineral
waste [5], as well as waste rock derived from dredging. In
Ukraine, it is mainly soil-forming materials and other
sedimentary rock that occur at the top of the geologic
cross-section, in Germany and France — construction and
demolition waste.

In Ukraine, combustion waste (slag and TPP sludge)
makes up over 6%, animal and plant waste — about 3%,
industrial water sediments, household and similar waste,
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metallic waste, mixed and non-differentiated materials
and other wastes make less than 2%.

In the EU, a considerable percentage of waste is gen-
erated from waste recycling — from 5.95% in Netherlands
to 15.55% in the United Kingdom. In Ukraine, this cate-
gory of waste amounts to 0.07%. The category

“Equipment”, in contrast to the EU countries, is not
registered in our statistics.

In accordance with the volume of accumulated waste,
the regions were divided into 3 groups. The first includes
areas accommodating hundreds of millions of tons of
waste, the second — tens of millions of tons, the third —
less than 10 million tons.

Having well-developed industry Dnipropetrivsk re-
gion accumulated the largest volumes of waste. This re-
gion accommodates huge plants that extract and enrich
iron, manganese, titanium-zirconium ores and coal as well
as metallurgical and ferroalloy plants.

The volume of waste accumulated in Dnipropetrivsk
region is 14 times larger and in Donetsk region almost 1.5
times larger than the national average in

Ukraine. In all other regions the figures are below the
national average.

The impact of industrial waste on the environment can
be reduced by application of innovative technologies in
ore extraction and enrichment, and in metallurgical indus-
try. It will increase the degree of extraction of useful
components from the mineral resources, improve the
monitoring of waste disposal sites, i.e. the chemical and
mineralogical composition of the waste, and its physical
properties for their further industrial use.
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TMOPIBHSLJIbHAM AHAJII3 YTBOPEHHSI I HAKOIIMYEHHS BIZIXOIIB B YKPAIHI TA KPATHAX €C

I'y6ina B.I'., xaHg. reom-miH. H , CT. H. C.,, mp. Hayk. cm., JY «lHCTHTYT reoximii HaBkoimumiHboro cepemosuma HAH Vkpainwm»,
gvgl31619@gmail.com

3a6opoBcebkuii B.C, n.c., 1Y «lncTHTYT reoximii HaBkomumaboro cepenosuiia HAH Yipainm»

Miumok H.B, m.u.c., 1Y , Jucturyr reoximii HaBkonmmmuaboro cepenosuira HAH Ykpainny», popov_67@voliacable.com

I'y6in I'.T', k.1.H, nouent, KpuBopi3bkuii HaioHaJ bHUIT yHIBEpCHTET

VY emammi npoananizoeano 06'em ymeopenns ma HaxonuueHHs 6ioxo0ie 8 YKpaini ma e8ponelicoKux Kpainax ma niocmasi ananizy cmamucmuyHux
O0aHUux wooo ymeopenns 6ioxodie ¢ kpainax €C (€C-28) i Vkpaini. Hagedeno obcseu wopiuno2o ymeopenHs ma HaKonuyeHHs: 8ioxo0i6 3a pizHoI0
Kiacugixayicio, 6 m. u. 3a Kiacamu Hebe3nexu, 6UOamu eKOHOMIYHOI OislbHOCMI, Mamepianami, 3 IKUX 6oHu ckiaoaiomvcs. Ilokasano, wjo ¢ Yrpaini
00 2013 p. wopiuno ymeopioganocs nonad 400 man. m 8ioxoodis, y momy wucii nonao 1 man. m nebesneunux 8ioxo0ie ma nouao 12 man. m no6ymo-
sux. Ocmannimu poxamu, nicis oxkynayii vacmunu /Jonbacy i Kpumy, ymeoproemocs 0ausvko 300 man. m, y m. u. nonao 0,5 man. m — nebe3neunux
ma 12 man. m —no6ymosux. B kpainax €C nonao 70% eioxoois ymeoproecmocs 6 10 kpainax: Himeuuuni, @panyii, Anenii, [Tonvwi, Pymynii, Imanii,
Llgeyii, Hioeprandax, Icnanii ma @inaanoii. B Yrpaiui 3a eudamu ekoHOMIYHOL disibHocmi Haubinbui 06cs2u 8i0xX00i8 ymeoponmocsi npu 8U000)-
6aHHI MIHEPANLHOI CUPOGUHU MA 8 NEPEPOOHIT NPOMUCTIOB0CTE, HAUMEHUL — 8 NPOYeCt OUUWeHHs 600U ma npu OYOieHuymei ma 3necenHi Oyoieens. B
kpainax €C-28 yi nokaznuku maioms oewo inwuil xapakmep. Hanpuxnad, y Himeuuuni naibinsue 6i0xo0ie ymeopoemocsi npu 3Hecenti 6yoieens i ¢
nepepoOHUX 2aY35AX eKOHOMIKU, HalMeHue — 6 CilbCbKO20CNOOAPCLKOMY, NICO60MY Ma PUOHOMY 20Cn00apCmeax. 3a Kamezopiamu mamepianis, 3
SAKUX 60HU ckaadaromuvcs, 6 kpainax €C i ¢ Vikpaiui naibinowe ymeopiocmocs i HAKONUYYEMbCS MIHEPATbHUX | 3ameepoinux 6i0xo0ie. B Vkpaini
Haubinbwi 0bcseu 6i0x00i6 ymeopiolomscs i Hakonuuylomscsi y [ninponempogcwkiil, JJoneyvkiil, 3anopisvkii 061acmsx, 0e po3mauiosani nionpu-
€MCmeEa 3 6U00OYBAHHA MA 30A2AYeHHA 3ANI3HUX MA MAP2AHYESUX PYO, MUMAHO-YUPKOHIEBUX PO3CUNIB, BY2iNIA, 00IOMINY, MeMAnypiliHo20 6anHs-
Ky, @ MAaKodc Memanypeitini Kombinamu i gpepocnnaghi 3a600u, y 6UpOOHULUX YUKIAX AKUX YMBOPIOIOMbCA WIAKY, WIAMU MA NPOMACIEHA OKAIUHA.
3anesicro 6i0 kinvkocmi 6i0x00ie pecionu Ykpainu knacugixosano na mpu epynu. Jo nepuioi 8ioneceno pezionu 3 0b6cseamu HAKONUYEeHUX 8i0xX00i6 —
MITbAPOU-COMHI MITLUOHIE M HAKONUYEHUX 8I0X00i8, 00 Opyeoi — 0ecsimKu MIIbUOHIE MOHH, 00 mpemboi — meHwe 10 miH. m.

Knwouosi cnog: 6ioxoou, uou eKOHOMIYHOT isanbHOCHI, Odicepena YMBOPeHHs 8i0X00i6, HAKONUYEHHS 8I0X00i8, «XOCMUY, WIAKU, WIAMU

CPABHUTEJIBHBIN AHAJIA3 OBPA3OBAHUS 1 HAKOILTEHHSI OTXOJ10B B YKPAUHE Y CTPAHAX EC

I'youna B.I'., kaH]I. T€0JI.-MHUH. H. , CT. H. C., BeJl. H. C., ['Y «HCTUTYT reoxuMun okpyxaromieii cpeasl HAH Ykpaunsi», gvgl31619@gmail.com
3adoposekuii B.C, H.c.,, ['Y «MHCcTUTYT reoxumuu okpyxatorueit cpensl HAH Ykpaunb»

Mumok H.B., M. 1. ¢, ['Y " UHcTuTyT reoxumun okpyxatoreit cpenst HAH Ykpaunsn»

I'y6in I'.T', k.T.H, 1oueHT, KpuBOpOKCKHI HAlIMOHAJIBHBIA YHUBEPCUTET

B cmamve npoananusuposansl 06vemvl 06pazoéanuss U HAKONAEHUSL OMX0008 6 YKpauHe u eGponetickux cmpanax Ha OCHOBAHUY AHAIU3A CMANUC-
MUYECKUX OAHHBIX N0 00pa308anulo omxodos 8 Yipaune u cmpanax EC (EC-28). Ilpueedensvi 06vembl exnce200H020 00pa306aHus U HAKONICHUs
0MX0008 NO PA3HBLIM KIACCUDUKAYUSM: NO KIACCAM ONACHOCHU, 8UOAM IKOHOMUYECKOU OesIMEeNbHOCIU, MAMEPUATAM, U3 KOMOPLIX OHU COCMOSINI.
Tlokasano, yumo 8 Ykpaune do 2013 2. exceco0no obpazoswisanocsy ceviuie 400 MaH. m omxo008, 6 mom uucie 6onee 1 MIH. M ONACHLIX OMX0008 U
6onee 12 man. m THO. B nociednue 2001, nocie okkynayuu vacmu JJonbacca u Kpvima, obpasosvieaemcs oxono 300 man. m, 6 m. u. 6oxaee 0,5 min.
m — onacueix u 12 man. m — 6vimogwix. B EC 6onee 70% omxo006 npuxooumcs na 10 cmpan (I'epmanus, @panyus, Auenus, [lonvwa, Pymuinus,
HUmanusa, lseyus, Huoepranovl, Ucnanus u Quunanous). B Vkpaune no 6uoam 5KOHOMUYECKOU OesimenbHOCmU HAuboabuue oobembl 0mxo008
06pazyiomces npu 000blYe MUHEPATLHOZO CHIPbSL U 6 Nepepadbamvléauyeli npoOMblULIeHHOCHU, HAUMEHbIMUE — 8 NPOYEeCce OYUCTNKU 600bl U NPU CIPO-
umenbcmee u cHoce 30anuil u coopyxcenuil. B cmpanax EC-28 smu nokasamenu umeiom Heckoabko utou xapakmep. Hanpumep, 6 I'epmanuu 6onvute
6ce20 0mx0008 0OPA3Yemcst 6 CMPOUMENLHOU OMPACIU U 8 NEPEPAdAMbBIBAIOUUX OMPACISIX IKOHOMUKU, MEHbIULE 8CE20 — 6 CENbCKOXO3SUCMEEHHO,
Jechoul u puionou ompacaax. Ilo kamezopusm mamepuanos, uz KOmopwix onwu cocmosnt, ¢ cmpanax EC u ¢ Ykpaune naubonvuive 06vemvl omxooos —
MO MuHepanbhsie u meepovie omxoovl. B Ykpaune naubonvuwue obvemvl omxooos o6pasyiomes u nakaniusaiomces: 8 [nenponemposcrot, Joney-
Ko, 3anopocckoll odnacmsx, eoe pacnoiodxiceHvl npeonpusmus no 0006biye U 0002AUeHUIO HCENe3HbIX U MAP2AHYEBbIX PYO, MUMAHO -YUPKOHUEBbIX
poccwinetl, yens, 00I0MUMd, MEMauIypeUieckoeo u36eCmusaKa, a makdice Memaiiypeuieckue KOMOUHamol u eppocniashvle 3a600bl, 6 NPOU3BOOC -
BEHHBIX YUKIIAX KOMOPBIX 8 OMX00bl NONAOAIONT WIAKU, WLAMbL U NPOMACIEHHAs OKAMUNA. B 3aeucumocmu om konuvecmea omxo008 pe2uonvl Yxpa-
unbl Kiaccuguyuposanvl na mpu epynnul. K nepeoii ommnecensi pecuonsl ¢ o6bemamu HAKONICHHbIX OMX0008 — MULIUAPObL - COMHU MUIUOHOE MOH,
KO 8MOPOI — 0eCAMKU MULTUOHO8 MOHH, K mpembeti — menee 10 man. m.

Knroueswie cnosa. Om)CO()bl, BUObL IKOHOMUUECKOUL 0eﬂmeﬂbnocmu, UCMOYHUKU 06[7(1308(1Huﬂ omxodog, Hakonjienue omxodog, Xeocmeol, wiiaku, uiia-
Mbl.
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