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Annatatsiya: Energiya tejamkor avtoklavli silikat materiallarni ishlab 

chiqarish uchun xom ashyo sifatida gilli jinslaridan gil hosil bo'lishining 

tugallanmagan zaxiralaridan foydalanish mumkinligi aniqlandi. 

Kalit so'zlar: gilli jinslar, ohak-gilli bog'lovchilar, avtoklavli silikat 

materiallar. 

Аннотация: Установлено, что в качестве энергосберегающего сырья для 

производства автоклавных силикатных материалов можно использовать 

глинистые породы незавершенной стадии процессов глинообразования. 
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Abstract:  It was established that can be used of clay rocks unfinished stage 

processes of clay formation as a raw material for production of energy-efficient 

autoclave silicate materials. 
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Introduction. The tasks of meeting the needs of capital construction, primarily 

housing, with efficient, high-quality and environmentally friendly piece building 

materials and products, are of particular relevance in the conditions of Uzbekistan. 

One of the most economical and widespread wall materials in the Republic of 

Uzbekistan are ceramic and silicate bricks. As a silica component in the production of 

silicate bricks using traditional technology, high-quality quartz sand is used, the 

reserves of which are limited. Therefore, the task of expanding the raw material base 

for the production of silicate materials through the use of local raw materials and, 

first of all, available ones, such as dune sands and other production wastes, becomes 

urgent. This waste includes overburden. 

The article analyzes the processes and results of the study of all types of 

hardening of silicate bricks during autoclave processing. The testing involved model 

mixtures of Nukus and Muynak sand and 15-25% lime of Aktau and Dzhumurtau 

deposits. [1] 

The technical processes obtained during the examination of a three-storey 

residential building with silicate brick walls in the city of Moscow have been 

substantiated and considered. The analysis of the revealed deformations in the form 
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of cracks, as well as damage to the paint layer of external enclosing structures as a 

result of environmental influences is given. [2] 

Results and its discussion. Differences in the configuration of sand-lime brick 

factories built in the 70s are considered. on the territory of the former USSR. The 

modern expansion of the range of pressed products requires an increase in their raw 

strength. This can be achieved in three ways: by increasing the consumption of lime, 

adding sand and using a composite lime-silica binder. Possibilities of optimization of 

raw strength by adjusting the compositions of the lime-silica binder are considered. 

Investigations of partial replacement in the optimal composition of the lime-siliceous 

binder I: P = 1: 1 of sand for limestone and loam with a clay content of 50% are 

presented. An indirect method was used to determine the ultimate shear stress of 

limestone, loam and ground sand separately and in the composition of a binder and 

their effect on raw and autoclave strength. It was found that an increase in raw 

strength by 43% occurs when replacing 50% of sand with loam, and replacing 50% of 

sand with limestone increases raw strength by 2.3 times. [3] 

The article outlines the problem of utilization of technogenic waste. Possible 

directions of using ash and slag materials in construction are noted. The questions on 

the use of ash in the production of silicate bricks in order to improve the technical 

properties and reduce the cost of wall products, as well as improve the environmental 

situation are considered. The technology of production of lime-ash bricks in 

industrial conditions is presented. [4] 

A technology for producing bricks based on lime-silica mixtures has been 

proposed, in which chemical interactions are almost completely realized in a 

dispersed state at the stage of preparation of the contact hardening binder and the raw 

mixture as a whole, and the role of the molding (pressing) operation is fundamentally 

changed, since this occurs transfer of a dispersed system into a stone-like body, 

which is fixed by its complete water resistance in contact with water immediately 

after pressing. The theoretical basis of the developed technology is the ability of 

silicate dispersed substances (calcium hydrosilicates) to pass into an unstable state, to 

form a stone-like water-resistant body at the time of application of a mechanical load 

during molding. A feature of the proposed method is the exclusion of additional 

operations for autoclaving products from the process of obtaining silicate bricks. 

Synthetic calcium hydrosilicates, in contrast to natural ones, are more 

homogeneous in composition and structure, contain fewer impurities, are 

characterized by a dispersed composition and, in connection with these advantages, 

have a wider practical application. Contact-condensation binders allow varying the 

properties of products based on them in a wide range and thereby ensure maximum 

compliance with the requirements for a specific direction of use. Raw materials for 

the production of synthetic silicates of calcium hydrosilicates are practically 

unlimited, since calcium-silicon-containing substances are present both in a variety of 

industrial wastes and in natural compounds. Therefore, the problem of obtaining 

hydrosilicates of calcium with a contact-condensation ability to structure formation is 

becoming more and more urgent. This transition is considered as dependent primarily 

on the degree of ordering of the arrangement of the particles of the substance, which 

determines the level of its instability. [5] The use of silicate solid bricks in housing 
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construction has a long history. The Republic of Bashkortostan is a typical example 

of the development of this industry. [6] 

Currently, in terms of consumption, silicate brick ranks second among small-

piece wall materials, however, in terms of a number of properties, it is inferior to 

ceramic. It is possible to improve the quality of autoclave hardened materials by 

grinding quartz sand or using raw materials with an initially high specific surface 

area, such as waste from expanded clay production. In the course of research, it was 

found that partial replacement of quartz sand as a filler in a silicate mixture with 

expanded clay production waste promotes the formation of strong intergrowths of 

micro- and submicrocrystalline calcium hydrosilicates, having a high dispersion and a 

large contact surface, providing good adhesion to the filler grains. ... All this, in turn, 

leads to a 100% increase in strength and an improvement in the operational 

characteristics of the final products. [7] 

A description of the author's method for determining the thermal conductivity 

coefficient of a solid, based on a non-contact thermal effect on the surface of the 

investigated building material by a source of infrared radiation and the subsequent 

finding of a one-dimensional non-stationary temperature field of a solid during its 

heating, established analytically according to the data of a system of thermal 

converters, is given. ... The calculation of the sought coefficient of thermal 

conductivity of the investigated building material is carried out according to the 

differential equation of thermal conductivity. [8] 

The paper indicates an increase in the reactivity of a lime binder due to high-

temperature slaking of lime with a mineral addition of dihydrate gypsum, which 

affects the temperature, the rate of slaking of lime and the dispersion of the resulting 

products. The technical feasibility of using active highly dispersed lime slaking 

products in the production of pressed silicate products has been established, which 

have a positive effect on the process of phase and structure formation at all 

technological stages of hardening with an increase in the strength of products and the 

possibility of reducing the proportion of lime binder in the mixture. [9] 

Support for the construction industry is one of the priority directions for 

overcoming the crisis and overcoming its consequences in Ukraine. To a large extent, 

this process depends on the efficiency of the work of enterprises in the building 

materials industry. One of the most consumed types of products in this industry is 

silicate bricks or pressed artificial stones. Among the reasons that hinder the 

expansion of production of these products, improve their quality and reduce the cost, 

a noticeable place is occupied by the physical and moral deterioration of equipment, 

low service life of parts working in various friction units, and especially parts of press 

equipment. [10] 

As you know, during the development of ore deposits, hundreds of millions of cubic 

meters of clay rocks, unconventional for the industry of building materials, fall into 

the mining zone, the specificity of which is the incompleteness of the processes of 

clay formation. The original parent rocks were destroyed, due to their minerals, 

thermodynamically unstable compounds were formed, such as mixed-earthen 

formations, imperfect structure of hydromica, Ca2 + montmorillonite, disordered 

kaolinite, finely dispersed quartz, amorphous minerals, etc. on clay deposits. Such 
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sediment in the form of overburden has accumulated in large volumes in the 

Uchkuduk regions. Clay deposits are products of one of the final phases of 

weathering of aluminosilicate rocks. The final stage of weathering is pure kaolinite 

and montmorillonite clays.[11] 

The studies carried out have shown the fundamental possibility of obtaining 

autoclave silicate materials on the basis of these rocks [11-13]. This raw material, 

possessing the properties of natural nanosized particles, allows you to change the 

morphology of neoplasms and optimize the structure of the cementing compound. 

Clay rocks have a very diverse mineralogical composition and properties. Therefore, 

to develop a method for calculating the composition of a raw mixture based on a 

lime-clay binder, the kinetics of the interaction of the main rock-forming clay 

minerals (kaolinite and montmorillonite) with calcium hydroxide under hydrothermal 

conditions was studied.[12] 

In our studies, overburden in the form of loess-like loam and opoka-like clay, 

which accumulated in large quantities in the Uchkuduk area, were tested as a clay 

component. It was found that the optimal kinetic parameters of the reaction for  

aolinite and montmorillonite are provided if the CaO content does not exceed 30 meq 

/ g clay. [13] 

In the course of the experiment, we established that the maximum absorption of 

calcium oxide by kaolinite and montmorillonite under autoclaving conditions at the 

factory of Kushkupir silicate gisht zavodi LLC, which are adopted in the production 

of traditional silicate bricks, is, respectively, 28 and 30 meq / g of clay. Based on the 

data obtained, the calculation of the optimal composition of the lime-clay binder was 

carried out, according to the method proposed by A.N. Volodchenko [13], which is 

based on the condition of complete interaction with clay minerals with CaO. 
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where C is the CaO content in the lime-clay binder, wt. %; P is the content of clay 

minerals in clay rock, wt. %; H - limiting absorption of clay by lime, 28-30 meq / g; 

A - activity of lime, wt. %. 

The study of the combined effect of finely dispersed quartz and clay minerals on the 

properties of lime-sand materials has shown that the most effective control of the 

synthesis of new formations is possible by introducing rocks containing, along with 

clay minerals, 50-70 May. % of finely dispersed quartz. 

This hypothesis was tested by using overburden clayey rocks of the Navoi MMC as a 

raw material (Fig. 1) 

As our semi-industrial experiments have shown, the use of overburden clay in the 

form of a lime-clay binder makes it possible to increase the strength of the raw 

material by 2-3 times, the finished silicate brick by 1.0-1.5 times. Increasing the 

strength of the raw material will reduce scrap in the molding process and facilitate the 

production of high-hollow products. The optimum content of clay rock, depending on 

the mineralogical composition and activity of the raw material, is 25-30 wt. %. Due 

to the high reactivity of the studied clay rocks, it is possible to reduce the duration of 

isothermal holding of products in an autoclave by 1.5-2 times and, accordingly, to 

reduce the consumption of energy. 
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As a result of the physicochemical analysis of the prototypes, it was found that in the 

lime-clay-sand mixture, cementing compounds are formed mainly due to the 

interaction of calcium hydroxide with clay minerals and partially with finely 

dispersed quartz. The products of the interaction of clay minerals with lime are low-

basic hydrosilicates and hydro-garnets, with kaolinite forming predominantly hydro-

garnets, and montmorillonite forming low-basic hydrosilicates of calcium. 

 
Rice. Properties of samples depending on the content of overburden clay rocks of the 

Navoi Mining and Metallurgical Combine: 

I - loess-like loam; II - opoka-like clay; content of active CaO, wt. %: a - 4, 6-8; 1 - 

compressive strength, 2 - average density, 3 - water absorption 

Conclusion. Thus, as a technological and energy-saving raw material for the 

production of autoclave silicate materials, it is possible to use overburden rocks in the 

form of deposits, the initial stage of clay formation processes, which consist of metastable 

minerals of imperfect structure of the nanodispersed level, fine quartz and amorphous 

minerals, which will improve the physical and mechanical properties. autoclaved silicate 

materials. The reduction in energy consumption for the production of sand-lime bricks 

will be in the range of 20-25%. 
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