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TECHNOLOGY FOR OBTAINING A BUILDING BRICKWITH THE USE 

OF WASTE POLYMERSAND RUBBER-TECHNICAL PRODUCTS 
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Abstract: The last decades of human life were marked by a sharp increase in various 
technological processes in the economy and everyday life. This also affected the 
construction industry. In accordance with this, construction is one of the priorities of the 
national economy and meets the basic needs of the population. In work the technology of 
reception of a building brick with use of a waste of polymers and rubber products is 
considered. Polymer bricks were obtained for processing household waste. The following 
properties of polymer bricks were studied: short-term strength, moisture absorption, water 
resistance property, heat conductivity, sound insulation. It is proved that after the addition 
of polymers and rubber products to the brick, the performance indicators of the brick 
improved. The resulting polystyrene bricks are easy to handle, moisture resistant, light 
weight, hygienic, and resistant to mold and mildew growth, as well as other forms of 
bacteria that make them noteworthy and popular. Polystyrene bricks are often made from 
recycled materials, making the products as environmentally friendly as possible. Since the 
materials are recyclable, they can be used to create new polystyrene products in the future, 
helping to keep the cost of new products within reasonable limits. Polystyrene bricks are 
often made from recycled materials, making the products as environmentally friendly as 
possible. Since the materials are recyclable, they can be used to create new polystyrene 
products in the future, helping to keep the cost of new products within reasonable limits. 
 
Keywords: building bricks, polymeric waste, performance properties of building bricks, 
strength, humidity, water resistance, thermal conductivity, sound insulation. 
 
1. Introduction 

"Construction is one of the most important industries for the people. 
Therefore, it is our duty to spend it intensively and to invest the buildings built for 
the benefit of the country", the President said in his message to the people. 
Accordingly,  the  construction  industry  is one  of the main directions of national 
___________ 
 
Citation: Satayeva S.S.,Khamzina B.E., Nazarova D.S., YerzhanovaZh.T., 
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building brickwith the use of waste polymersand rubber-technical products.  Chem. J. 
Kaz., 2022, 1(77), 51-58. DOI: https://doi.org/10.51580/2022-1/2710-1185.56 
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economy and serves the needs of the population. In particular, shortage of 
housing, coverage of young families with apartments is one of the most pressing 
issues of our time. 

N.A. Nazarbayev instructed to start the development of transport 
infrastructure, tourism, transport and logistics infrastructure of unique cities of the 
country in the Nurly Zhol program. During the implementation of infrastructure 
projects, of course, the demand for building materials and raw materials will also 
increase. "In this regard, it is appropriate to discuss the technical regulations of 
the customs union" "on the safety of buildings and structures (construction 
objects), building materials and products"", which are available on the Internet of 
the Eurasian Economic Commission." The requirements of this technical 
regulation are intended for newly completed buildings and structures, capital 
repairs, engineering search processes, their design and engineering support system 
[1]. 

In his time, great chemist D.I. Mendeleev pointed out the necessity of 
creating waste-free production, saying that "there is no residue in chemistry, only 
raw raw materials". Indeed, the production of waste products is a key requirement 
of modernity. 

Currently, household, industrial and industrial waste is used in various 
industries. So, for example, works [2-3] are devoted to theoretical and practical 
studies of the possibility of using glass waste from mineral wool production in the 
production of silicate bricks. Rational raw material compositions have been 
determined, the use of which makes it possible to increase the strength properties 
of the autoclaved silicate material while maintaining its quality level.  

The authors of works [4-6] present an overview of the methods of processing 
polymer waste used at the enterprises of the Republic of Kazakhstan, consider 
their advantages and disadvantages, the stages of processing polymer waste, the 
requirements for recycling plastic, plastic products. Some additional devices for 
the recycling of polymer waste are considered and proposed for use. 

As a result of the misuse of chemicals, chemical and environmental problems 
are facing humanity today. Particularly in the last century, due to the sharp 
increase in human productivity, the nature has suffered greatly. One of these is the 
residues of organic high molecular polymer substances. Remains of high 
molecular polymer substances are common in nature and are very harmful. 
Plastics are rarely used to burn rubbish, and it does not take into account the 
considerable damage to the environment. When plastics are burned, very high 
levels of carbon dioxide and other toxic gases are released and air polluted with 
excessive carbon dioxide emissions. This situation is extremely dangerous for 
human health [7]. 

In article [8] sources of formation of polymeric waste are considered. The 
main ways of itutilization and processing to products are considered. Prospects of 
a solution of the problem of formation of waste from polymeric materials are 
shown and also modern approaches to the solution of the designated problem 
taking into account the interests of industrial branch and ecology are analysed. 
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In this regard, it is possible to obtain monomer sterol for obtaining polymer 
bricks by processing yogurt and disposable dishes, food containers and food 
waste (cooking film). Domestic wastes are common in the environment. 
Therefore, it is a good thing for society to obtain building materials (polymer 
brick) by utilizing and using waste efficiently. 

Polymer brick bristle is an extra care item in the world of building materials. 
Features of polymer bricks: used without overbearing, with no high pressure, 
without columns, without rigues and much more; Low heat losses in the heating 
system; low temperatures and the presence of brownness in the summer; sound 
insulation; cold protection, brick resistant to frost and various external forces. 

The main reason for the use of these wastes to obtain polymer brick bark is 
the products of copolymers. Polymer plays an important role among polymeric 
materials. Polymer properties: insulating ability, elasticity, easily processed. 
According to these properties of polystyrene, 70 % is used in construction                     
(as thermal insulation) and 30 % for food, food storage and packaging coatings. 
Polymer can be sterile. Therefore, waste of yogurt and disposable dishes, food 
containers and food coatings has been processed. 

Removal of styrene by mass of these wastes. It also supplies rubber tires and 
rubber waste by recycling rubber. Resistant to rubber - the brick has a strong 
resistance to external forces. 

Polymer brick composition: The most important ingredient is cement, sand, 
styrene mass, rubber, antipyrene. Cement and sand cheap construction materials. 

Removal of waste produced by sterolization is carried out by recycling 
vehicle tires, rubber waste and rubber. Resistant to rubber - the brick has a strong 
resistance to external forces. Due to the presence of this component, the brick we 
offer is available in seismic hazardous areas. Since the remaining components of 
the brick are removed from the waste, the flow of the polymer brick is minimized. 
That is, the products produced are economically profitable. The properties of the 
sterile mass derived from the experiment were studied (table 1). 

 
Table 1 - Styrene mass properties 

 
Indicator  Unit of measure  Numeric value 
Density kg/m3 1050 

Protective density                      650 
Water absorption % <0.1 
Tensile strength mPa 51 

Tensile elastic modulus mPa 3360 
Shock resistance  22 

Melting point 0  180-250 
 

The building was used as a mixture of antipyrene (organic matter) to ensure 
the fire resistance of the brick. The bricks obtained by adding this mixture can be 
used when building different buildings and dwellings. It is worth noting that the 
former banned polymer bricks were not used in construction. Adding antipyrene 
can be made in brim with a fireproof and constructional brick, which is just half 
the weight of the styrene mass. 
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2. Experimental part 
Three samples of different composition were tested for the experiment. All 

components have been added in different weight categories. The properties of the 
samples obtained (thermal absorption, frost resistance, weight, sound insulation, 
fire resistance, effect on external forces, water absorption) were investigated. The 
sample was sterile mass of 10, 20, 30 grams. Antipyrene added up to just half the 
mass of styrene. Rubber was added in different weight categories. The whole 
sample contains cement mass above the sand mass [9]. According to the results of 
the study it was found that the properties of the 2 specimens meet the 
requirements. Component composition of bricks obtained from the study is shown 
in table 2. 

 
Table 2 - Brick component composition 
 

Brick component composition  
Investigated models  

   
Cement 50 40 30 

Sand 32 24 16 
Polymer 10 20 30 
Rubber 3 6 9 

Antipiren 5 10 15 
 
The basic physical and chemical properties of the obtained samples were studied. 
The results obtained are shown in table 3.  
 
Table 3 - Determination of  brick properties 
 

Indicators 
Model  

1 2 3 
Weight, 1 m2 kg 150 
Tensile strength, MPA 8-10 15-20 25-30 
Moisture absorption, % < 0.71 < 0.54 < 0.32 
Water resistance property + + + 
hermal conductivity coefficient, W/m2 0.50 0.62 0.87 
Sound insulation + + + 

 

The obtained polymer bricks were compared with other building materials (table 
4). 

 
Table 4 - Comparison of polymer bricks with other building materials 

 

Brick types  Density 
 

Thermal 
conductivity 
coefficient 

W/m2 

Thickness
R=3,15 

Weight 
1 m2/kg 

Ceramic bricks (full) 1700 0.81 2.55 4335 
Ceramic brick(20%) 1400 0.43 1.35 1890 

Silicate brick 1800 0.87 2.74 4932 
Penobrick 550 0.175 0.55 3025 

Keramzitbrick 850 0.38 1.18 1003 
Wood 500 0.15 0.47 235 

Polymerbrick(2-sample) 450 0.115 0.30 135 
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As shown in the Table 4, bricks density and weight are lower than other 
building materials. That is, the bricks can be used without overgrown 
construction, without columns, rigues and much more with high cost of money. 
Thickness is 9 times lower than other building materials. The shear strength is 
very high. According to these properties, the proposed bricks can be used 
effectively in construction [10]. 

 
3. Results and discussion 

When obtaining polymer building bricks from household and industrial 
waste, a reaction occurs between rubber (which contains sulfur bridges) and 
styrene. There is a break of the double bond in the styrene molecule and the 
formation of sulfur bridges. As a result, the performance properties of polystyrene 
bricks are improved. 

 
 

4. Conclusion 
So, if the waste is used to collect, process and buy polymer bricks, then the 

raw material-monomer is economically inexpensive; If you create plastic 
materials for environmentally friendly, but on the contrary, the environment will 
improve the environment; domestic building materials can be obtained without 
wastes chemical technology. 

Finally, the polymer construction brick was obtained by recycling household 
waste and rubber products for the purpose. In the proposed project, the proposed 



 
  

 56 

project will focus on three major issues of today: construction, environmental 
problems, waste-free chemical technology. 

The product, first and foremost, is economically profitable and the main 
feature of the construction industry is the domestic product. 
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. 

  
 : 3-(2-Amino-6-methylpyridino)-3-carbonyl-3,4-

dihydrocoumarin (12).To the alcoholic solution of 2.18 g (0.01 mol) of 3-
carbethoxycoumarin, 1.08 g (0.01 mol) of 2-amino-6-methylpyridine was added with 
stirring. The mixture was boiled for 10 h. The solution was cooled, the precipitate was 
filtered. Then it was washed with cold EtOH. After the drying and recrystallization of the 
residue from i-PrOH yield of the product 12 was 2.05 g (63%), mp 226 .82 
(1/2, EtOAc/hexane as eluent). Calculated, %: C 68.56; H 4.32; N 9.99 for C16H12N2O3. 
Found, %: C 68.41; H 4.22; N 9.83. Spectral data. 
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Abstract  
DETERMINATION OF THE HAZARD CLASS OF OIL-CONTAMINATED 

AND NEUTRALIZIED SOIL 
Zhusipbekov U.Zh.1, Nurgaliyeva G.O.1*, Baiakhmetova Z.K.1, Aizvert L.G.2 
1  
2Scientific and practical center of sanitary-epidemiological examination and 

monitoring of the Ministry of Health of the Republic of Kazakhstan Almaty, Kazakhstan 
E-mail: n_gulzipa@mail.ru 
Introduction. Pollution by oil has a negative effect on chemical, physical, 

agrophysical, agrochemical and biological properties of soils. Sorption methods of 
cleaning the soil with the help of humic preparations from oil pollution are of great 
importance. The purpose of this work is to study the composition and properties of the 
contaminated and neutralized soil, the determination of the toxicity indexes of all 
components of oil waste, the calculation of the hazard class of waste according to their 
toxic-ecological parameters. Methodology. Samples of the contaminated and neutralized 
soil were treated with the use of humate-based energy-accumulating substances. The 
metal content in the contaminated soil was determined by spectrometry using an AA 240 
instrument using the method of decomposing the sample with a mixture of nitric, 
hydrofluoric and perchloric acids until the sample was completely opened. Results and 
discussion. Fractional composition of oil products of all samples is stable: the content of 
complex acetylene hydrocarbons is ~ 70.0% of the total mass of oil products, the content 
of resins and paraffin-naphthenic group of hydrocarbons is 27.3%, the content of bitumens 
is 2.6%. In the neutralized soil, paraffin-naphthenic fractions, resins, bitumens and 
asphalteneswere mainly found; complex acetylene hydrocarbons are not 
present. Conclusion. It has been established that the contaminated soil belongs to the 
substances of the 3rd hazard class. Neutralized soil became less toxic and according to the 
total toxicity index, it was classified as hazard class 4 (low hazard). Neutralized soil can 
be used as construction and road materials, at the improvement of boreholes and at land 
reclamation. 

Keywords: oil, contaminated soil, neutralized soil, humate-based energy storage 
substance, toxicity, radioactivity, hazard class. 
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