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One of the directions of utilization of industrial waste is their use in the production of 

construction materials and products, which makes it possible to satisfy the need for raw materials by 

approximately 40% [1-3]. The processing of industrial waste contributes to the reduction of 

production costs by approximately 10-30% compared to production from natural raw materials, 

while saving capital investments is 35-40% [4-6]. 

During the development of carbonate rocks, due to rock fissures, as well as technological 

losses associated with stone cutting, the product yield is 30-70% of the volume of the developed 

rock. Including in the production of small cut blocks, the volume of sand (0-5 mm) is 20-25% of the 

volume of the developed rock mass. Тhe rest of it is waste, which in most cases is not used and 

accumulates in landfills. Therefore, the possibility of using stone cutting waste as aggregates for 

concrete is a great reserve of the construction industry. 

The use of limestone carbonate waste in the production of building materials is due to a 

number of objective factors, the main of which is the rather wide distribution of natural limestone, 

large reserves of substandard limestone waste in dumps, high technical and environmental and 

economic indicators of the properties of products from it [7-9]. 

The works of various authors are devoted to studying the effect of carbonate fillers on the 

properties of cement composites [10–14]. The results of their research showed that, despite the low 

strength of the rock (on average from 1.5 to 10 MPa), aggregates from porous limestone’s and shell 

limestone’s, thanks to the peculiarities of the structure and chemical and mineralogical composition, 

ensure the production of structural concrete on their basis at normal consumption of cement with a 

strength of 15-30 MPa and higher. 

Carbonate waste is characterized by the following complex of physical properties: a certain 

ionization potential, surface activity, a certain granularity. A feature of dispersed carbonate systems 

is the presence of adsorption-bound water in them, which plays an important role in the process of 

polar electrostatic interaction — it contributes to the conditions of movement of particles, which 

improves the formation of contacts [15-17]. Thanks to this, dispersed carbonate waste is a natural 

surface modifier, with the application of which the strength of chemisorption bonds increases and 

the adhesion of the negatively charged binder to the positively charged aggregate particles 

improves. 

It was also found that this filler contributes to the compaction of the microstructure, 

increasing the strength of the concrete matrix, and also has a positive effect on the hardening of the 

binder composition. Finely dispersed limestone, having a significant specific surface, in a system 

with a low degree of filling of 5–10% acts as a plasticizer, reducing the water demand of the binder. 

With a higher degree of filling, the water demand increases slightly, and the strength characteristics 

on the 28th day of hardening of the binder filled with limestone are higher than those of the base 

cement. 

The improvement in cement slurry ductility achieved with lower water content is due to the 

fact that the fine limestone particles fill the voids between the coarser grains of the cement particles, 

which can also be filled with water. The addition of chalk, having a much lower specific surface 

value than that of limestone, increases the water demand of the cement paste quite significantly, but 

at the same time, the strength characteristics of the binder filled with chalk are higher. 
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The mechanism of increasing strength is the "micro filler effect", according to the authors 

[18-22], due to chemical and physicochemical factors. At the same time, for additives with low 

chemical activity, the main role is played by the surface energy of the particles due to their high 

dispersion. The influence of this factor on the cementing ability of the additive increases with an 

increase in its specific surface area. 

The Laboratory of Soil Mechanics, Building Materials and Products of VNTU has 

developed the optimal composition and technological factors (activation time and moisture content 

of press powder) for the production of carbonate press concrete, with a minimum consumption of 

cement – 6-8%. Also, studies have been carried out to study the dependence of the strength of 

cement-carbonate press concrete on the content of red mud in it, which shows that press concrete 

with 515% bauxite mud has the maximum strength. 

A technology for the utilization of industrial waste by the method of manufacturing building 

materials is proposed. With the help of experiment planning, the optimal composition of the press 

mixture was selected and the physical and mechanical properties of slurry-ash-carbonate press 

concrete were studied. 

The modern concept of the formation of hardening structures based on mixtures of carbonate 

rocks with Portland cement also indicates that when C3S and C2S are hydrated in the presence of 

calcium carbonates, an insignificant content of scoutite (6CaO∙SiO2∙CaCO3∙nH2O) is formed. In the 

presence of free lime, the formation of basic calcium carbonates is possible, the role of which in the 

formation of strength has not been fully identified. 

With the hydration of aluminum-containing clinker minerals - C3A and C4AF, cubic calcium 

hydro aluminate 3CaO∙Al2O3∙6H2O is formed. Hydrocarboaluminates coalesce with each other and 

with the surface of carbonate fillers into a dense crystalline conglomerate. These reactions proceed 

with less intensity, but lead to the formation of strong calcium carboaluminate on the contact 

surface of the cement with the carbonate filler. 
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