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ABSTRACT 

Clay of the May occurrence was studied in order to determine its suitability for the 

manufacturing of building bricks. A study of the technological properties of clay showed that in 

terms of refractoriness it belongs to low-melting rocks that are not very sensitive to drying, it is 

moderately plastic and provides ceramic bricks in accordance with GOST (State Standard) 530-

2012. 
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INTRODUCTION 

The process of producing high quality and durable bricks for construction begins with the 
selection of the right raw materials.The use of soil in construction minimizes environmental 
problems and is used in construction as a green building material [1]. 

The construction industry is at the forefront of growth in any country. Building materials account 
for 75% of the total construction cost [2]. 

Significant differences in both chemical composition and mineralogical are the result of their 
formation in different geological conditions.This dictates the need to study each type of raw 
material to determine the possibility of obtaining high-quality building products on its basis [3-
10] 

Along with research aimed at improving the quality of ceramic products [11, 12], the issues of 
involving new raw materials are being addressed [13-19]. 
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The purpose of the work is the development of building ceramic bricks obtained with the use of 
clay from the May deposit. 

Research methods 

The properties of building ceramic bricks were determined in accordance with the test methods 
presented in the interstate standard GOST 530-2012. Diffraction patterns were obtained by the 
powder method on a Shimadzu apparatus. Investigation of infrared spectra of ceramics on a 
Shimadzu IRAffinity-1 spectrophotometer. 

Results and its discussion 

The Mayskoye clay deposit is located in the Tashkent region. Red in color, clays are plastic.The 
plasticity number is in the range of 8-9. Sandiness is 5.5%. 

The results of chemical analysis are shown in Table 1. According to the content of alumina in the 
calcined state (9.92%), the sample belongs to the acidic clay raw material.According to the 
content of coloring oxides of iron and titanium - 4.26% and 0.48%, the sample belongs to the 
raw materials with a high content of coloring oxides (GOST 9169-75. Clay raw materials for the 
ceramic industry.Classification.). 

TABLE 1 THE CHEMICAL COMPOSITION OF THE CLAY FROM THE MAY 

DEPOSIT 

Massfractionofoxides,% 
p.p.p. SiO2 Al2O3 Fe2O3 TiO2 CaO MgO SO3 Na2O K2O P2O5 Ʃ 

15,5 
48,9
0 

9,92 4,26 0,48 12,92 3,00 0,10 1,14 2,02 0,15 
10
0 

 

Radiographic analysis. The phase composition of the synthesized compounds and materials was 
determined by radiographic analysis. Diffraction patterns were obtained by the powder method 
on a Shimadzu setup using Cu, Kα radiation. The radiographic patterns were taken with a step of 
0.02 degrees, a voltage equal to 30 kV, and a current of 30 mA. In the calculations and in 
identifying the phases, we used the data given by Mikheev [20], as well as the WWW-
MINCRIST database [21]. 

To determine the mineralogical composition of clays, radiographic analysis was carried out (fig. 
1). 
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Figure 1. Diffraction pattern of clay from the May deposit. 

Revealed the presence of the following minerals: quartz - 4.258; 3.345; 2.128; 1.818; 1.542 Å; 
calcite - 3.035; 1.913; 1.875 Å; trioctahedralillite (K <1Mg3 [OH] 2 {Si3AlO10} · mH2O) - 
10.370; 4.471; Å; greenalite (Fe3 (OH) 4 {Si2O5}) - 7.139; 2.569; 1.603 Å, montmorillonite - 
10.144; 4.450 Å, glauconite - 2.580 Å, magnetite - 2.541 Å, goethite - 4.18 Å ,. Low intensity 
feldspar reflections were recorded - 3.243 and 3.194 Å [21]. 

Differential thermal analysis.DTA was recorded on the Paulik-Paulik-Erdey system derivative at 
a rate of 9 deg / min and weighed amounts of 0.060-0.125 g at the sensitivity of galvanometers T 
900, DTA, DTG - 1/10, TG - 200.The recording was carried out under atmospheric 
conditions.The holder was a platinum crucible 10 mm in diameter without a lid. Al2O3 was used 
as a standard [22]. 

 
Fig. 2.Derivatogram of clay from the May deposit 
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The derivatogram of May clay is similar to the derivatogram of variegated kaolin - several peaks 
reflecting the processes of loss of adsorption water, the effects at 222, 324, 380, 408оС are due 
to the dehydration process of montmorillonite and goethite.Illite and greenalite lose their 
structural water at higher temperatures. The active phase of water loss starts at 500 ° C and ends 
at 640 ° C.The exo effect at 324 ° C is due to the oxidation of magnetite to maghemite γ-Fe2O3, 
the exo effect at 642 ° C is due to the transition of maghemite to hematite α-Fe2O3 [22]. 

Study of infrared spectra of ceramics using a SHIMADZU IRAffinity-1 spectrophotometer. 
Infrared spectroscopy (IR spectroscopy), a branch of molecular optical spectroscopy that studies 
the absorption and reflection spectra of electromagnetic radiation in the infrared region, i.e. in 
the wavelength range from 10-6 to 10-3 m. 

 

Fig. 3.IR spectrum of clay from the May deposit 

Analyzing the spectrum obtained, it can be assumed that the majority of hydroxyl groups are 
located at the vertices of oxygen tetrahedrons.This is evidenced by the absorption band at 1427 
cm-1. 

The superposition of a large number of absorption bands from minerals contained in clay creates 
a complex spectrum picture - absorption bands of layered silicates containing Al3 +, Fe3 + 
(dioctahedral structures) and Mg2 + or Fe2 + (trioctahedral structures), as the main ions in 
octahedral positions, appear in the region of 500-1000 cm-1 and 400-500 cm-1.The bands from 
1100 to 900 cm-1 are described as related to the Si - O bond. The absorption band at 878 cm – 1 
reflects the presence of an impurity of calcium carbonate in clay [23]. 

The chemical and mineralogical composition of rocks has been investigated and their compliance 
with the requirements for raw materials for producing ceramic bricks has been determined. 

TABLE 2 CONTENT OF COARSE-GRAINED INCLUSIONS 

Total residue,% on a sieve with 
a hole size of 0.5 mm 

Particular residues,% on 
sieves with aperture size; mm Residue 

characteristic 
5,0 2,0 0,5 

0,58 0,20 0,18 0,30 Clayparticles, mica 
The results of the granulometric analysis of the clay from the May deposit show that in terms of 
the content of fine fractions (particles less than 0.001 mm in size) - 17.5%, the sample belongs to 
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the group of low-dispersed clay raw materials.Sieve analysis shows that in terms of the number 
of inclusions, the samples are classified as raw materials with an average content of inclusions of 
0.58%.The clays are red in color with carbonate, gypsum, quartz, and organic inclusions.The 
results of the determinations are shown in table. 2 and 3. 

TABLE 3 GRANULOMETRIC COMPOSITIONS OF RAW MATERIALS 

Fraction size (mm) fraction content (%) 
amount 1,00-

0,063  
 0,063-
0,010 

0,010-
0,005  

0,005-
0,001  

Less-0,001  

     4,0 54,6  10,2      13,7        17,5   100,0 
 

The study of the physical, mechanical and thermal properties of clay from the May deposit 
showed that the rocks, in terms of refractoriness, belong to low-melting rocks, insensitive to 
drying (the temperature of the fall of the cone is 1170 ° C). 

TABLE 4 RESULTS OF DETERMINING THE PLASTICITY NUMBER 

№ 
samples 

Tensile strength 
Plasticity 
number 

Clayrawmaterialcategory Fluidity 
limit 

Rolling border 

1 29,6 20,3 

9,3 Moderate plastic 2 30,00 20,7 
ср. 29,8  20,5 

 

In terms of plasticity, the sample is moderately plastic (plasticity number 9.3). In terms of 
mechanical bending strength in a dry state, the samples are classified as raw materials with 
moderate mechanical strength. 

TABLE 5 DRYING SENSITIVITY 

Process sample number 
Moisturelossat 
100 ͦС 

Moisturel
ossat 200 
° C 

К min 
Clayrawmaterialcatego
ry 

1  9,96 9,92 

0,8 Insensitive to drying 
2 9,94 9,94 
3 9,97 9,96 
ср. 9,96  9,94  

 

TABLE 6 DRYING LABORATORY SAMPLES 

№. 
samples 

Forming 
moisture, % 

Air shrinkage, % 
Tensile strength, МPа (kgs/sm2) 
при сжатии при изгибе 

1 20,2 3,89-3,80 2,0 (20) 2,0 (20) 
2 20,1 3,61-3,73 2,2 (22) 2,6 (26) 
3 20,0 3,73-3,85 1,8 (18) 1,4 (14) 
4 - - 2,4 (24) 1,8 (18) 
5 - - 2,6 (26) 1,3 (13) 
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ср. 20,1 3,76-3,79 2,3 (23) 1,8 (18) 
 

The results of physical and mechanical tests fired at different temperatures of the samples are 
shown in Table 7. 

TABLE 7 PHYSICAL AND MECHANICAL PROPERTIES OF FIRED SAMPLES 

Firing 
temperature, ̊ 
С 

№ 
sampl
es 

Water 
absorption,
% 

Total 
shrinkage
, % 

Limit strength, MPa Expected 
strength 
Bricks 

when 
compressed 

bending 

950 

1 20,6 4,87-3,81 15,7 5,8 

100 

2 20,0 4,45-3,72 11,9 6,3 
3 22,0 4,01-3,70 14,1 7,1 
4 - - 8,9 5,1 
5 - - 9,7 5,9 
ср. 21 4,44-3,74 12,1 6,1 

1000 

1 21,2 4,74-3,81 16,3 6,5 

150 

2 20,0 4,46-3,65 16,6 6,9 
3 20,0 4,01-3,41 17,6 7,2 
4 - - 14,6 5,8 
5 - - 15,2 6,6 
ср. 20,5 4,40-3,62 16,1 6,6 

1050 

1 20,0 4,55-3,61 18,4 7,5 

150 

2 21,3 4,71-3,46 16,9 7,9 
3 20,0 4,02-3,56 17,5 8,4 
4 - - 16,8 7,6 
5 - - 17,3 7,8 
ср. 20,0 4,38-3,54 17,4 7,9 

 

Firing of laboratory samples was carried out in a muffle furnace at temperatures: 950, 1000, 
1050 ° C.The ultimate strength of laboratory specimens fired at temperatures of 950 and 1050 ° 
C (12.1-17.4 MPa) meets the requirements of GOST 530-2012 for ceramic bricks. 

CONCLUSION 

Analysis of the technological and physicochemical properties of clay from the May deposit and 
fired ceramic materials based on them showed that the materials obtained have sufficient 
mechanical strength and ensure the production of ceramic bricks in accordance with the 
requirements of GOST 530-2012. 
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