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In today's fast-paced world, the use of natural resources by people is 

increasing day by day. Developing fast Today our main goal is to use natural 
resources wisely and pass them on to future generations. Currently, the level 
of use of natural resources by man is growing day by day. Therefore, the 
deep processing of every raw material extracted from the earth, It is our 
responsibility for generations to create waste-free technologies and prevent 
damage to nature by various wastes [1]. 

There are several changes in the form of alumina (Al2O3), the most 
important of which are 𝛼 = 𝐴𝑙2𝑂3 𝛾 = 𝐴𝑙2𝑂3 𝜃 = 𝐴𝑙2𝑂3 𝑘 = 𝐴𝑙2𝑂3   γ -form 
is thermally processed from hydrates alumina, bermite (Al2O3 H2O) and 
hydrargillite (Al2O3 3H2O) are taken from thermal processing 𝛾 = 𝐴𝑙2𝑂3 
becomes 𝛼 = 𝐴𝑙2𝑂3 as a result of heating. 𝛼 = 𝐴𝑙2𝑂3 is extremely stable and 
forms a corundum mineral. Corundum is a white crystalline substance that 
crystallizes in a rhombohedral lattice. Its hardness is 9 on the Mohs scale, 
and it liquefies at 20460С [2].  

Alumina is widely used in the chemical and petrochemical industries as 
an adsorbent for drying and purifying gaseous and liquid chemicals (Fig. 1), 
as a catalyst spreader, and in other industries. 
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In the technological processes of the Shurtan gas chemical complex, 
along with the production of products, various wastes are generated. One 
such waste is alumina. In the complex, alumina is used as a cleaning 
adsorbent. It serves for purification (adsorption) of the residues of Sigler-
Natta catalysts participating in the polymerization reaction in the 
polyethylene production workshop. 

The average consumption is 6.170 kg of aluminum oxide adsorbent for 
the production of 1 ton of polyethylene. Aluminum oxide waste forms about 
600-800 tons per year (Fig. 2) 

  
Fig. 1. Alumina cleaning adsorbent. Fig. 2. Used waste aluminum oxide. 

 
Some of the physical properties of the alumina used in this study were 

determined using the following research methods: 
The fractionation of the used aluminum oxide granules by size 

according to the diameter of the balls, sieving in standard sieves in 
accordance with the requirements of GOST 6613-73 and the corrosion 
resistance of the granules were determined in accordance with the 
requirements of GOST 16188-70. 

For adsorbents, the concept of fictitious, probable, and actual densities 
is used. Breast density is determined in the laboratory using a measuring 
cylinder, probable density is determined using a symbolic porometer, and 
actual density is determined pycnometrically. 

Laboratory results were determined by dividing the probabilities and 
actual densities of the used alumina by placing them in separate expressions 
characteristic of the three densities. The results of the study are shown in 
Table 1. 

Table 1 
Physical properties of used alumina. 

№ Indicators unit of measurement Amounts 
1. The form - Spherical 
2. Colour - Black, gray, yellow 
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3. Diameter (Ball size 
is) 

mm () 2÷5 

4. The composition of the granules in diameter 

4.1. 2÷3 mass within mass. % 26 
4.2. 3÷4 mass within mass. % 37 
4.3. 4÷5 mass within mass. % 33 
4.4. Masses less than 2 

and more than 5 
mass. % 4 

5. Pellet density 
5.1. Saturated Density g / cm3 0,88 
5.2. Probable density g / cm3 2,79 
5.3. Actual density g / cm3 3,68 
6. Strength 

Decomposition 
% 72 

The results of the work can be used as a starting point in the design of 
equipment and devices used in the processing of used aluminum oxide to 
obtain secondary products from it. 
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Abstract: Quality of education is acquiring primary importance as it is a 

central problem of education system throughout the world today. Growing 


