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In some countries of the world (China, Australia, Ukraine, India, etc.), approximately 70
million tons of "red sludge™” is formed annually during the processing of bauxite ores into
aluminum oxide [1-3].

Every year, natural resources are depleted, and production waste, both in the world and in
Ukraine, is significantly increasing [4-7]. The largest amount of waste is accumulated by mining,
metallurgical and thermal energy enterprises. The colossal accumulation of such waste disrupts
the ecological balance in nature, is a source of environmental pollution, and most often the land
necessary for the national economy is used for landfills [8-11].

Alumina production wastes are usually left untreated and accumulated in mud ponds or near
the plants in sludge storage facilities. The intensification of production increases the
accumulation of waste, and without proper disposal, the growth of their volume is a worldwide
problem [12-14]. That is why given industrial development trends require the development and
implementation of various economic methods of reuse and disposal of “red sludge".

The accident at the Ajkai aluminum plant is an environmental disaster that occurred on
October 4, 2010 at the large aluminum plant of Ajkai Timfoldgyar Zrt in the area of the city of
Ajka, 160 kilometers from Budapest. As a result of the explosion at the plant, the dam
surrounding the sedimentation tank and containing the red sludge tank was destroyed. The
volume of the leak was approximately 1.1 million red mud. As a result of the breach of the dam,
the territories of three oblasts (Veszprém, Vas and Gydr-Moshon-Sopron) were flooded. A state
of emergency was declared by the Hungarian authorities in the disaster area.

Red sludges are quite dangerous due to their high dispersion and residual alkalinity. It is a
caustic pulp that is difficult to dry and impossible to transport. Therefore, it is sent to sludge
storage facilities, which occupy huge areas and are quickly filled, because the peculiarities of the
technological process of aluminum extraction are such that much more red sludge is produced
than non-ferrous metal [15-18]. Not only that, large areas of fertile land are removed from
economic turnover. Penetrating into the soil and water drains, the sludge contaminates them with
alkali metal compounds, and gradually drying out, they begin to sprinkle.

Accidents at sludge storage facilities lead to real man-made disasters. In 2010, a sludge
storage dam burst at a factory in Hungary, and 700,000 cubic meters of caustic substance flooded
the cities of Kolontar and Decever with a mudflow, all living things died in the Markal River, red
sludge even flowed to the Danube. This global problem is also relevant for Ukraine.

The main scheme of transformation of natural substances in the process of social production:
natural resources - raw materials - final consumer products or semi-finished products. There is
no such field of material production where the process of transformation of the used resources
reaches 100%. Extraction and processing of material and energy resources, even within the
framework of separate technological processes, also cause the formation of by-products of
production.

There are more than 16.5 million tons of bauxite sludge waste in the sludge accumulators of
the Mykolaiv Alumina Plant (MAP). They are stored in the open air in special sludge
accumulators, which occupy hundreds of hectares [5-9]. For example, the area of the sludge
accumulator of the MAP occupies 188 hectares out of the total plant area of 480 hectares. The
government's decision on the construction of the MAP provided for its complete overhaul with



the start of operation of the plant. But this was not done. The sludge storage facility is already
close to being filled and the problem of secondary use of sludge is very acute. These sludge
accumulators dry out on the surface, and the wind carries the dust to the areas adjacent to the
plant.

The waste also infiltrates the soil and enters the groundwater, polluting it. This means not
only the use of its valuable components, but also the reduction of man-made pressure on the
environment. The purpose of this work is to identify the most promising directions for the use of
red sludge from the MAP. The use of waste from enterprises of these branches in the
construction industry will allow solving a number of problems: environmental (elimination of
production waste), economic (the cost of solutions, concrete and products from secondary raw
materials is much cheaper), and social (increase in the construction of housing and other objects
from cheap materials).

The constant increase in energy prices in Ukraine causes the search for new energy- and
resource-saving technologies in the production of concrete and reinforced concrete products. A
prominent place in this series is occupied by mechanical methods of activation of mineral
binders. As a result of additional activation in mills of dispersed industrial waste, it is possible to
obtain conditioned building materials with minimal cement consumption. In the laboratory of
construction materials and products of VNTU, the compositions of mixtures for the production
of mud-zolocarbonate pressed concrete with minimum consumption of cement up to 8%,
depending on the brand and activity of cement, were calculated and studied.

As a basis for calculating the technical and economic efficiency of the use of the specified
industrial waste, it is necessary to take into account the profit from the reduction of economic
damage caused to the environment by the storage of waste products in landfills and the profit
from the sale of products from secondary resources.

The peculiarities of the impact of bauxite sludge on environmental safety and directions of its
use in construction are considered. In our opinion, the use of the specified waste of enterprises in
the construction industry will allow solving a number of problems: environmental (disposal of
production waste), economic, and social.

Thanks to the conducted research, it became possible to improve and create new composite
materials by introducing bauxite sludge into the composition of binding materials as an active
mineral additive, and also provides an opportunity to solve one of the most dangerous
environmental problems - the disposal of production waste.
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