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Abstract

Research and data analysis have shown that the use of fly ash and red sludge can adjust the plasticity of the
binder and hardening time, water resistance, binder density, increase the strength of finished construction products
while reducing cement consumption.
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Every year, natural resources are depleted, and production waste, both in the world and in Ukraine,
increases significantly. The colossal accumulation of such waste disrupts the ecological balance in nature,
is a source of environmental pollution. Land farms suffer most often [1-3].

Another problem is the constant increase in prices in Ukraine, which leads to the search for and
implementation of resource-saving technologies for the manufacture of efficient building materials and
products. The use of waste from the mining, metallurgical and heat industries in the construction industry
will partially solve these problems, as in the settlements of Ukraine annually generated solid waste with a
volume of more than 46 million m*. According to the latest data of specialists, our country is one of the
first among European countries in terms of their number. Such indicators give grounds to assert about the
dangerous ecological situation in Ukraine, so today the issue of solid household and industrial waste
disposal is acute [4-7].

Among the current areas, a special role is given to expanding the use of industrial waste as a
secondary raw material, which will reduce the cost of building materials by reducing the cost of raw
materials, fuel and energy and other resources. The most promising for use in the production of building
materials in terms of mineralogical and chemical compositions are wastes from the heat industry, which
are represented by the ash removal of thermal power plants, and wastes from alumina production - red
bauxite sludge of the Nikolaev alumina plant.

Sludge brick production has recently been implemented in Germany. Red sludge in the amount of 10-
50% is mixed with clay, pressed and fired. Similar work was carried out in Hungary. The firing
temperature is 950-1250 ° C. In addition to sludge (51-90%), quartz sand, volcanic rocks, silicate sludge,
and plastic clay (7.5-15%) are used in the charge [8-11].

The addition of red sludge to the initial mixture helps to improve the quality of cement. Currently,
MGZ ships 50-60 thousand tons of red sludge per year to cement plants, the potential volume of supplies
is 400-450 thousand tons per year. But cement manufacturers have additional requirements for the
composition of the sludge, associated with the limitation of the total content of alkalis and water-soluble
compounds. In addition, the Fe203 content should exceed 50%. There are no specific standards for
limiting the chemical composition of red sludge for the cement industry [12-14].

Another very popular and relevant method is the use of fly ash. More than 100 million tons of ash and
man-made raw materials have been accumulated on the territory of Ukraine, the amount of which
increases by more than 10 million tons annually [15-19]. Thermal power plant fly ash is a vitreous low-
calcium aluminosilicate substance represented by fine powders, which allows them to be used without
grinding. One of the most significant general characteristics of fuel ash and slag mixtures in Ukraine is
their belonging to the class of acidic and ultraacid. When closed with water, they do not harden and have
virtually no ability to hydrate.

The use of fly ash as a fine aggregate in concretes and mortars has a positive value. First: the average
density of construction products is reduced compared to products on natural sand. Secondly, the concrete



mixture using ash-removal is well formed and does not delaminate. Thirdly, due to the hydraulic activity
of the ash, the term of heat treatment is reduced and 10-30% of cement is saved. Combustion of coal at
thermal power plants in Ukraine annually produces 7-9 million tons of ash and slag. The main
components of fly ash - SiO,, Al,O3 are mainly in the form of vitreous phases, so they can be considered
inert components. The amount of SiO,, Al,O;, Fe,03; CaO, MgO significantly affects the basic
physicochemical properties of the fly ash. Table 1 shows the chemical composition of the ash removal of

Ladyzhyn TPP.
Table 1
Chemical composition of fly ash.
The content of losses
oxides SiO, | ALO; | Fe,03 CaO | MgO K,O Na,O SO, during
calcination
Ukraine 52,1 | 23,1 | 15,63,16 | 3,16 | 1,08 0,4 1,2 0,57 0,7
USA 34-48 | 17-31 6-26 1-10 | 0,5-2 15 0,2-4 15

It is established that the use of fly ash and red sludge allows to adjust the rheological properties of the
mixture and change the physical and mechanical properties of construction products while reducing
cement consumption. Which in the future can ensure the production of cost-effective and affordable
building materials.
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