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Abstract. The article deals with environmental problems of formation of fine
white marble wastes on the territory of Koelga deposit and total mining com-
plex. An inventory analysis of marble waste was carried out, environmental
assessment of fine marble waste and their impact on the ecology of the complex
territory was carried out and theoretically justified. Planned and scientifically
justified ways of large-scale utilization in the production of ceramic bricks.
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1 Introduction

The growth of industrial and mining production, the progress of civilization increase
environmental problems due to the increasing consumption of mineral and other
resources from the bowels of the Earth, due to the rapid rise in the number of solid
man-made wastes of different productions. These wastes can be used for the production
of building materials and to improve the environmental safety of mining regions.
Abandoned lands are exempted from waste dumps and territories have environmental
and economic benefit (Oreshkin 2017).

2 Methods and Approaches

In the world and in the Russian Federation there are the technologies of extraction and
processing of non-metallic mineral resources. During these technological processes
man-made wastes are formed. Their queries and the surrounding areas are withdrawn
from economic circulation, violate natural landscapes - their man-made options are
created. It destroys the soil, changes modes of rivers, lakes, reservoirs, underground
and surface groundwater and causes great damage to the environment (Meshheryakov
et al. 2009).

Koelga deposit of white marble began the work from 1924. During this time in the
dumps huge amounts of fine wastes of extraction and processing marble were accu-
mulated (Tseytlin 2012).
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Almost all kinds of new productions require new construction, materials and
mineral resources. Therefore, to improve the environmental safety of the regions it is
necessary to carry out comprehensive development of deposits, and also to utilize man-
made wastes in the production of building materials. To solve the above problems a
comprehensive environmental assessment of man-made waste requires. The assessment
should include amount of accumulated volumes for large-scale utilization of man-made
waste in the production of building materials, products (Khokhryakov et al. 2013).

The purpose of the article is the ecological assessment of formation of man-made
waste products of mining production in the form of white marble with a decrease in the
available subsoil mineral resources for the production of building materials and
products.

To achieve the goal, it is necessary to justify the use of these wastes as raw
materials for the production of building materials and products. This will simultane-
ously improve the environmental safety of the territories due to large-scale utilization
of man-made waste marble and will free up the areas occupied by dumps.

3 Results and Discussion

It was calculated that in 2018 the total mass in the dumps is more than 25 million tons
of fine marble wastes, and the area of dumps - more than 20 hectares. An important task
was also the calculation of the environmental damage from the abandoned territories
under the dumps of fine marble waste.

To calculate it was analyzed the environmental effect from their utilization by
reducing the area under the dumps, and the pollution of the environment of mining
complex territory (Fadeichev et al. 2012).

When calculating it was determined that for the Chelyabinsk region the damage to
the environment from storage of fine marble waste in dumps is about 500 thousand
rubles a year (in the prices of 2018). Taking into account the amount of wastes already
placed in dumps of JSC “Koelgamramor”, the environmental damage will amount to
over 30 million rubles.

According to calculations the utilization of fine marble waste in brick production
will significantly reduce the environmental load on the environment. It will take place
by reducing waste mass in dumps, that will allow to reduce the abandoned areas under
dumps and to return the land to use.

In the articles it was determined the amount of recyclable fine marble waste at 1 m3

of molding mixture for the production of ceramic bricks of multiple colors: terracotta or
dark brown; light red or pinkish; fawn or straw.

The analysis of the results of technical tests showed that, on the basis of fine marble
wastes, it is possible to obtain ceramic bricks of danger class 4, which corresponds to
state standard GOST of the Russian Federation. It was found that burning of over-
moulded ceramic raw makes at temperature 850… 900 °C. It is proved that at that
temperature, the particles of marble are not affected by the process of decarbonization.
Therefore, there is no greenhouse gas emissions - carbon dioxide, i.e. ecology of this
mining territory is not the subject to harmful effects. Moreover, as above stated, the
level of danger of marble wastes was higher (class 3) by one step, than the level of
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danger of the ceramic bricks produced (4 class) on the basis of these wastes. Also
amounts of energy for manufacture of these ceramic bricks reduced significantly as
compared to common ceramic brick (Moumouni et al. 2016).

4 Conclusions

Thus, the total mass accumulated fine marble wastes and environmental damage to
mining area of Koelgo deposit were determined. The technology of improving the
ecology of the region due to large-scale utilization of the above marble wastes in the
production of ceramic bricks was elaborated. The possible number of bricks of different
colors at full disposal of accumulated marble wastes was determined. Using environ-
mental life cycle assessment of finished products based on fine marble wastes the
possibility of obtaining an environmentally safe effective bricks was theoretically
justified and the technology of their production was elaborated. The dependence of
color products from fine marble waste was defined. So, at an amount of 20% of fine
marble waste in the mixture by mass of clay rocks the ceramic brick has a dark brown
color, and at 40% - has straw color. The influence of the elemental composition of the
mixture on the color of the brick was determined (Merem et al. 2017).

It was proved that the most environmentally safe, resource-saving way of man-
made waste disposal is their utilization in the production of building materials and
products. This method releases territories abandoned for storing waste and provides
environmental and economic effects from the elimination of dumps (Bilgin et al. 2012).

Thus, the environmental problems of the Russian Federation connected with rise of
man-made waste of white marble with a decrease in available reserves of mineral
resources for the production of building materials and products were specified. The
scientific foundations of the integrated environmental assessment methodology of man-
made wastes and their large-scale utilization in the production of building materials and
products were elaborated (Hebhoub et al. 2011). The possibility to use these wastes as
raw components for their production, while solving environmental problems of the
territories due to large-scale utilization of man-made waste was justified. This extends
the raw material base and contributes to the integrated development of bowels, their
mineral and man-made resources. Utilization of man-made waste allows to get a huge
environmental and economic effects on the territory of the Russian Federation.
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