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Анотація: В роботі проведені дослідження що до використання золи-винос та червоного бокситового 

шламу у технологіях виробництва будівельних матеріалів. Встановлено, що додавання промислових відходів 

покращують фізико-хімічні та реологічні спеціальні властивості бетонної суміші. 
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Abstract: The research on the use of fly ash and red bauxite sludge in technologies for the production of 

building materials. It is established that the addition of industrial waste improves the physicochemical and rheological 

special properties of the concrete mixture. 
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Introduction 

A promising direction for solving the strategic tasks of the construction industry is the use 

of industrial waste in the technology of production of building materials. Processing and use of 

such waste is profitable from both economic and environmental point of view, because at the 

same time there is a release of significant land from the accumulated dumps of harmful chemical 

waste and reduce the cost of their formation and maintenance [1-4]. 

The largest amount of industrial waste is accumulated by enterprises of mining, 

metallurgical and heat industries. The colossal accumulation of such waste disrupts the 

ecological balance in nature, is a source of environmental pollution. The use of waste from 

enterprises in these industries in the construction industry will solve a number of problems: - 

environmental (elimination of industrial waste), economic (the cost of mortars, concrete and 

recycled products is much cheaper), and social (increasing housing and other facilities, cheaper 

materials ) [5]. 

Research results 

An obstacle to the full-scale use of man-made industrial waste in the field of building 

materials is the presence of natural radionuclides in their composition. According to the results 

of analytical studies, the total specific activity for phosphogypsum is 56.9 Bq / kg, fly ash - 284 

Bq / kg, red sludge - 450 Bq / kg [5-6]. Therefore, it can be argued that the use of such waste in 

the manufacture of construction products is possible without any restrictions. 

Analysis of scientific research and practical experience in the use of ash-removal, shows 

the economic feasibility of using waste thermal power plants in the production of cement and 

other building materials [7]. Due to the difficult economic situation in the country there is a need 

to use industrial waste in the production of building materials. 

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 - SiO2, Al2O3 are mainly in the form of 

vitreous phases, so they can be considered inert components. The amount of SiO2, Al2O3, 

Fe2O3, CaO, MgO significantly affects the basic physicochemical properties of the fly ash. 

Table 1 shows the chemical composition of the ash removal. 

In [8-9], the authors found that the activity of ash increases with increasing content of 

SiO2, Al2O3, Fe2O3. The destruction of the vitreous shell opens access to reactive components, 

manifests its most important property - the ability to react with calcium hydroxide Ca (OH)2, 

which is released during hydration of cement 
 



Table 1 

Chemical composition of fly ash 

The content of 

oxides SiO2 Al2O3 Fe2O3 CaO MgO K2O Na2O SO3 П.П. 

Ash slag 

Ladyzhynska 

TPP 

49,26 23,00 19,35 3,53 1,79 2,11 0,40 0,10 1,40 

Ash-removal of 

Ladyzhyn TPP 
52,1 23,1 15,6 3,16 1,08 0,4 1,2 0,57 0,7 

Ash-takeaway 

USA 
34-48 17-31 6-26 1-10 0,5-2 (Na2O+K2O)  0,2-4 1,5-2 

 

Bauxite red sludge is formed as a by-product in the production of aluminum. One of the main 

ways of utilization of red sludge in the field of construction production is its use as an iron-alumina 

component of the raw material mixture in the manufacture of Portland cement clinker. Raw 

mixtures containing red sludge have a high reactivity during firing. Iron oxide and alkali in the 

sludge reduce the temperature of the liquid phase and thus have a positive effect on the reactivity of 

calcium oxide during the firing of clinker [10-11]. 

The authors in [12, 13] proved that the addition of bauxite sludge to the composition of the gold-

cement mixture provides intensification of the processes of neoplasms of the mineral-phase 

composition of the complex binder. Addition to the composition of pre-activated ash-sludge 

mixtures of 20-30% by weight of Portland cement M400 provides mechanical strength of the 

samples at a compression of 12 to 16.4 MPa. 

 

Conclusions 

As a result of analytical research, it can be argued that the use of fly ash in the technology of 

production of building materials, improves the physico-chemical and rheological properties of the 

concrete mixture. 
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