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Анотація: В роботі проведені дослідження що до використання комплексної технології 

механо-хімічної активації. Така технологія дає можливість зменшити витрати портландцементу 

на 15 – 40 % у складі будівельних сумішей при збереженні заданих фізико-механічних характеристик 

будівельних виробів.  
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Abstract: The research on the use of complex technology of mechano-chemical activation is carried 

out in the work. This technology makes it possible to reduce the cost of Portland cement by 15 - 40% in the 

composition of construction mixtures while maintaining the specified physical and mechanical 

characteristics of construction products.  
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Introduction 

One of the promising areas for solving the strategic problems of the construction industry is 

the use of large tons of industrial waste and local natural raw materials in the technology of 

production of building materials [1-2].  

Industrial waste and solid waste are one of the most important factors of environmental 

pollution and negative impact on virtually all its components [3-4]. Infiltration of storage facilities, 

burning of heaps, dust formation, other factors that cause the migration of toxic substances, lead to 

pollution of groundwater and surface water, deterioration of air, land resources [5].  

Research results 

Accumulated in the dumps of energy companies ash and slag waste is one of the types of such 

raw materials for the manufacture of construction products based on them. Harmful wastes of the 

chemical industry, in particular phosphogypsum, red sludge and effluents with a high content of 

acids or alkalis, have also not been widely used in the building materials industry [5-7].  

Many scientific works are devoted to the problems of waste generation and rational use as a 

component of resource conservation and greening of production [7-9]. However, the lack of 

research on this issue in Ukraine, causes a number of problems in the use of industrial and solid 

waste, necessitates further research in this area. 

The use of activated fly ash as an active mineral filler in the composition of molding solutions 

is one of the promising ways to save resources. The complex method of mechano-chemical 

activation involves the destruction of the surface of the vitreous shell of ash-removal particles. 

Chemical activation is performed by using acidic residues of phosphogypsum or by dissolving the 

ash-removal alkaline medium of red sludge [9-10]. The use of mechanical mixing of ash-sludge and 

ash-phosphogypsum mixtures in a specially designed through-mixer contributes to a more complete 

destruction of the vitreous shells of fly ash [11].  



Phosphogypsum waste is a by-product of phosphoric acid production by extraction. 

Depending on the temperature-concentration conditions of decomposition of phosphate raw 

materials, the solid phase of calcium sulfate can be represented by one of three forms: dihydrate, 

hemihydrate or anhydrite. 

The chemical composition of phosphogypsum waste can be attributed to gypsum raw 

materials, as they consist of 80-95% of calcium sulfate. However, due to the peculiarities of their 

production, there are a number of negative properties: high humidity, the presence of acidic residues 

[12-13] and others.  

In [13-14], the authors confirmed the hypothesis regarding the intensification of the processes 

of structure formation of binder components during mechanochemical activation. Their studies of 

the integrated use of fly ash, phosphogypsum, Portland cement provided a resource-efficient and 

technology for the production of building materials [14].  

Complex physicochemical processes in the structure formation of cement systems are their 

hydration, set of plastic strength, heat release and change of pH. The most intensive processes of 

structure formation of cement clinker take place in the first 20-60 min, which is accompanied by a 

significant change in the rheological characteristics of the material during this period. 

To stabilize the processes of structure formation of phosphozolocement cement binder, 

preliminary hydration of the complex binder is provided for 30-40 minutes. to the formation of 

products [15].  

The use of red sludge for physico-chemical activation of fly ash also has a positive effect on 

the physico-chemical characteristics of the complex binder and the samples of building materials. 

The authors in [16-17] 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 binder.  

Conclusions 

The use of complex technology of mechano-chemical activation makes it possible to reduce 

the cost of Portland cement by 15 - 40% of the mass in the composition of building mixtures while 

maintaining the specified physical and mechanical characteristics of the samples. 
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