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The aim of the thesis work is to develop and substantiate scientific
principles and technological parameters for the production of ceramic bricks from
overburden rocks of coal mining with improved performance characteristics.

Objectives of the study:

- to study the material composition, physical, mechanical, chemical,
mineralogical, and other properties of overburdened rocks of different lithological
types and horizons;

- to reveal the influence of characteristics of molding masses from
overburdened rocks on qualitative indicators of ceramic bricks;

- to determine the optimal compositions of charge and technological
parameters for the production of ceramic wall products, including matrix structure,
based on overburden rocks of coal mining with the required properties;

- to reveal the influence of organic and chemical additives on the processes of
formation of ceramic mass structures during molding, drying, and firing

ceramic bricks from overburden rocks of coal mining;

- to establish the influence of drying properties on the processes of formation
of condensation structure of ceramic bricks from overburden rocks of coal mining;

- to develop technological parameters and modes of firing, providing the
directed course of processes of formation of optimal crystallization structure of
ceramic products from overburdened rocks of coal mining;

- to investigate the main physical and mechanical properties and operational
characteristics of finished products;

- to carry out experimental-industrial approbation of the results of scientific
research and evaluate the technical and economic efficiency of the use of
overburden rocks of coal mining in the production of ceramic bricks.

Research Methods.

In the present dissertation work the research methods widely approved and
shown to be effective in applied physicochemical studies of building materials
were used, these are electron-microscopic and chemical studies, methods of
differential-thermal analysis, IR-spectrometry, X-ray-phase, etc.

All tests were carried out by state standards and other regulatory documents
of the Republic of Kazakhstan. The tests were carried out in accredited
laboratories.

Scientific results (scientific provisions) put forward for defence:



- dependence of changes in chemical, mineralogical-mineralogical
composition, and physical-mechanical properties of overburden rocks on their
lithological types and horizons of occurrence, allowing the use of coal mining
waste as the main raw material for the production of ceramic bricks;

- structural and mechanical characteristics of the masses based on overburden
rocks with additions of coal shale, waste of chemical production - aluminum
oxychloride and Kalkaman clay, providing an increase of strength and frost
resistance of ceramic products;

- requirements to ceramic masses based on overburdened rocks of coal mining
and clay raw materials of optimal granulometric composition, providing dense
packing and defect-free molding of products including those with matrix structure;

- the results of research on the processes of transformation of raw material
consisting of granules based on overburden rocks of coal mining, covered with
clay shell, into ceramic matrix composite after firing, having a transition layer on
the boundary of core-matrix contact;

- the developed technological scheme of production of ceramic wall bricks
based on overburdened rocks of coal mining by methods of plastic extrusion of
multi-component charges.

The main findings of the study are.

Theoretically substantiated and experimentally proved the possibility of using
overburdened rocks of coal mining as the main raw material for the production of
ceramic bricks.

1. the dependence of changes in physical and mechanical properties, chemical
and mineralogical composition of overburdened rocks on their lithological types,
and horizons of occurrence is substantiated.

2. The features of change of structural and mechanical characteristics of
masses from overburden rocks of coal mining at introduction in their structure as
additives of coal shale, aluminum oxychloride, and Kalkaman clay, expressed in a
decrease of plastic viscosity, a decrease of rigidity and improvement of the
molding ability of masses that provides an increase of strength at compression up
to 47,5-54,2 MPa water absorption from 9,1 to 7,2 %, frost resistance up to 100
cycles are established.

3. With the use of mathematical methods of planning experiments the
optimum granulometric compositions of masses based on overburden rocks
providing dense packing, defect-free molding, drying, and firing of ceramic
products are established.

4. The algorithm of structure formation (coagulation, condensation, and
crystallization) at molding, drying, and firing of ceramic composites of optimum
compositions based on overburden rocks is presented.

5. Regularities of obtaining ceramic products from overburdened rocks by
methods of plastic extrusion and semi-dry pressing are revealed. Peculiarities of
matrix structure formation when using coal mining wastes.

6. Heat treatment regimes providing obtaining ceramic products with given
properties are developed.



The novelty of the research lies in the fact that a comprehensive study of
overburden rocks of coal mining as a basic, environmentally safe raw material for
the production of composite ceramic products has been carried out. Optimal
granulometric compositions in which additives-modifiers are used to adjust
technological properties and improve the quality of finished products have been
selected.

Practical significance. Resource-saving compositions and energy-efficient
technology of composite building ceramics production based on overburden rocks
of coal mining and additives have been developed. The research is of practical
value for the enterprises of the coal industry producing overburdened rocks in the
form of production waste. They can significantly reduce the costs of transport,
storage of waste, reduce environmental payments. The ceramic industry, can
reduce the cost of production and compensate for the lack of conditioned clay raw
materials in the production of ceramic products, improving the environmental
situation.

As a result of the thesis work:

1. Overburden rocks from coal mining as a resource-saving, energy-efficient
raw material for the production of ceramic bricks have been evaluated.

2. The compositions of ceramic charge, including overburden rocks of coal
mining, carbonaceous rocks, aluminum oxychloride, and plastic clay for the
production of ceramic bricks by plastic, rigid, and semi-dry molding are
developed.

3. The features of the formation of coagulation, condensation, and
crystallization structures during the molding, drying, and firing of ceramic
products have been established.

4. The technological regulations for the production of ceramic bricks from
overburden rocks of coal mining have been developed and approved, based on
which semi-plant tests have been carried out.

5. The technical and economic efficiency of the use of overburden rocks of
coal mining in the production of ceramic bricks has been evaluated.

The proposed solutions are confirmed by the patent of the Republic of
Kazakhstan.

Results of the research are introduced in the educational process of
Toraigyrov University on the discipline ‘Resource- and energy-saving technologies
of building materials production’.

The results of laboratory research are confirmed by pilot tests in the
conditions of the brick plant LLP ‘Yer-Min-Brick’ Yereymentau, Akmola region.
The produced brick has high physical and mechanical characteristics and meets the
requirements of GOST 530-2012.

The developed technology is accepted for implementation by ‘Yer-Min-
Brick’ LLP, Yereymentau, Akmola region of the Republic of Kazakhstan.

Dissertation work was carried out by the Priority direction of science
development for 2024-2026 years approved in Kazakhstan, ‘Ecology, environment
and rational nature management’, Resolution of the Government of the Republic of
Kazakhstan from 28 June 2014 Ne 724 ‘On approval of the Concept of



development of fuel and energy complex of the Republic of Kazakhstan until
2030°, the program of development of the territory of the Pavlodar region for
2021-2025 years, approved by the Decision of the Pavlodar Regional Maslikhat, |
session, VII convocations of 15 January 2021 Ne 6/1-VI1.
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