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Анотація 

Розглянуто практичні шляхи оновлення сировинної бази будівельної індустрії з мінімальними витратами, за 

рахунок організації виробництва будівельних матеріалів, з максимальним використанням відходів кольорової 

металургії.  
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Abstract 

Practical ways of updating the raw material base of the construction industry with minimal costs, due to the organi-

zation of production of building materials, with maximum use of non-ferrous metallurgical waste are considered. 
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Introduction  

The development of human society and the satisfaction of its needs occurs with the constant extraction 

and further use of natural resources. The result is a significant generation and accumulation of industrial 

waste. Waste management is one of the most painful problems today and is a priority in all developed coun-

tries. In Ukraine, as a result of the generation of large amounts of waste, this problem has become particular-

ly acute. 

In Ukraine, natural mineral raw materials have traditionally been widely used and construction has been 

almost entirely provided with our own materials. However, it should be noted that relatively easily available 

reserves of natural raw materials, which are often represented by substances of stable crystalline structure, 

are mass-produced by modern high-tech means and are in danger of depletion [1-3]. 

One of the practical ways to update the base of the construction industry with minimal costs is to organize 

the production of building materials with maximum use of man-made raw materials and the introduction of 

effective technologies for activating the components of cement compositions. 

 
Results of the research 

The yield of non-ferrous metallurgical slags per unit of molten metal is much higher than that of ferrous 

metallurgical slags. Thus, up to 150 tons of slag is formed per 1 ton of nickel, 10-30 tons per 1 ton of copper. 

The slag contains up to 60% of iron oxides, oxides of silicon, aluminum, calcium, magnesium, as well as a 

significant number of valuable components such as copper , cobalt, zinc, lead, cadmium, rare metals. A 

promising area of their use is complex processing, which includes the preliminary extraction of non-ferrous 

and rare metals, iron, followed by the use of silicate residue for the production of building materials similar 

to slag of ferrous metallurgy. 

Secondary raw materials of non-ferrous metallurgy are a large reserve for the production of building ma-

terials. Sludge is the main man-made product of the aluminum industry, the amount of which in the dumps is 

estimated at tens of millions of tons [4-7]. 

Red bauxite sludge is formed as a by-product of processing the main raw material in the production of 

aluminum from bauxite. It is known that bauxite is a rock consisting of aluminum hydroxides, oxides and 

hydroxides of iron, oxides of titanium and silicon minerals [8-11]. 

At the Nikolaev alumina plant about 1,6 miles are annually formed. tons of waste in the form of red 

sludge. An area of 400 hectares of adjacent fertile chernozems should be used to store the generated waste. 

Sludge storages have a negative impact on the environment. In addition, their maintenance requires suffi-

cient costs, which are included in the selling price of alumina and, consequently, increase its value. Red 



  

sludge is a highly dispersed material containing alkaline hydroaluminates, oxides and hydroxides of iron, 

titanium, calcium, silicon, free alkali and impurities of scattered elements. 

Thus, bauxite sludge is characterized by a number of positive properties: a high degree of dispersion, sta-

bility of chemical composition, a significant content of one and a half oxides. One of the promising areas of 

use of sludge as an additive in the production of various types of building materials. 

A characteristic feature of red sludge as a component of raw Portland cement mixture is the presence of a 

number of alloying impurities (oxides of titanium, phosphorus, vanadium) and alkalis, which have some 

influence on the formation of clinker minerals [12-14]. 

Worth noting is the diverse composition of concrete, in which red sludge is used as a substitute for ce-

ment, sand and pigment. The frost resistance is higher than that of conventional concretes [14-17]. 

Recently, binders that are obtained by mixing different binders with each other and with some additives 

are becoming increasingly important. This allows to obtain compositions characterized by special properties 

or properties inherent in each component. Inorganic mixed binders are those obtained by combining air and 

hydraulic binders with active mineral additives and slags during their joint grinding or after separate grind-

ing. 

 

Conclusions 

Therefore, based on literature sources and previous laboratory studies, it has been established that the al-

kaline aluminoferrite component of bauxite sludge can be used as a modifier of gold-cement binder with a 

complex effect. The addition of sludge to the binder will increase the solubility of the aluminosilicate glass 

contained in the fly ash due to the content of alkali in the red sludge. 
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