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Abstract: In this article, it was considered expedient to obtain sulfur concrete based on organic compounds. Silico-

PB(siliko-polibutadien) and PEM(poliefirmaleinat)  were used as modifiers. The corrosion resistance of the obtained samples of 

sulfur concrete was studied in aggressive environments, including: 10% solutions of acids H2SO4, HCl, HNO3, H3PO4, 3% 

solutions of Na2SO4, NaCl, NaF, 10% NaOH, pH=4-10 and machine oil, dichloroethane and diesel fuels. The results obtained in 

the course of research show an increase in corrosion resistance and an improvement in the mechanical properties of sulfur concrete. 
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Introduction. Sulfur-based concrete is a great innovation in construction materials, 

significantly different from traditional cement-based concrete, which is mainly composed 

of sulfur, a by-product of industrial processes, replacing traditional concrete due to its 

sulfur-binding properties. appeared as a tool. One of the main properties of sulfur-based 

concrete is its ability to harden quickly without the need for water, which is especially 

useful in dry conditions or in situations where water is scarce. However, despite its useful 

properties, sulfur-based concrete has limitations, especially in terms of environmental 

durability [1 -2]. However, despite its beneficial properties, these problems have led to 

the introduction of modified sulfur-based concrete. Adding small amounts of fillers to 

the modified sulfur binder improves the strength, durability, and environmental 

conditions such as temperature changes and chemical exposure. increases resistance to 

environmental factors. The logical basis of these modifications comes from the need to 

expand the use of sulfur concrete, eliminating its specific disadvantages. For example, 
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unmodified sulfur concrete can be brittle and prone to cracking under certain conditions 

[3]. The introduction of modifiers can significantly improve the physical properties of 

concrete, allowing it to be used in a variety of construction areas, including infrastructure 

projects, industrial applications, and even extreme environments such as marine or space 

construction. The idea of using sulfur as a binder has been around for centuries. was, but 

its development began only in the 20th century. Early research into sulfur as a building 

material stems from the abundance of sulfur as a byproduct in the oil and natural gas 

industry. In the mid-20th century, researchers began experimenting with sulfur as a 

binder, which realized its ability to rapidly harden without water, which was a significant 

advantage over conventional water-based concrete [4]. 

Currently, one of the most important tasks of construction is the creation of new 

construction materials that can be produced using locally produced raw materials, as 

well as various types of waste. As for oil and gas production, the main types of waste are 

oil sludge and sulfur. Sulfur is not only a problematic environmental element, but also a 

resource component required in various fields of industry, agriculture, medicine and 

construction. In the construction industry, the use of technical sulfur as a binder in the 

production of a new type of concrete, that is, concrete without portland cement, has a 

special place [5-6]. 

Certain scientific and practical results have been achieved in our republic on the 

creation of modified sulfur concrete on the basis of modified sulfur binders based on 

industrial waste, secondary products of the gas and oil processing industry [7-9]. 

Nowadays, the goal of the construction industry around the world is to improve 

existing working technologies and introduce new technologies, which are resistant to 

physical and mechanical effects and chemically aggressive environments and have high 

efficiency in the long term, are environmentally safe and economically efficient. aimed at 

the production of building materials. Sulfur building materials belong to the type of 

composite materials of a special appearance, and sulfur or wastes of sulfur compounds 

are used as a binder in its preparation [10-12]. All known materials can be used as fillers 

and binders in the process of preparing cement and concrete mixes. Sulfur building 

materials include binders, fillers and modifiers [13-15]. In sulfur materials, technical 

sulfur or sulfur-containing industrial waste is used as a binder. Small amounts of suitable 

natural and artificial materials are used as fillers. Elemental sulfur has a molecular crystal 

structure, its crystals form a closed molecule, and sulfur atoms in this crystal molecular 

structure are connected by strong covalent bonds [16-22]. 

Nowadays, the demand for construction materials in places where there are 

manufacturing industries, especially in areas with saline soils, demands that the used 

building materials have high resistance to various aggressive environments, including 

corrosion. Standard service life of construction materials for construction buildings is 50-

60 years. However, the service life of today's building materials is broken in 1-2 years 

after the facility is put into use, and repair work is carried out again in 6-8 years. 

Nowadays, if the service life of many newly constructed buildings is 60 years, by 

extending its service life for another 4-5 years, it is possible to save 3% of the total capital 
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investment in one year. For this, it is necessary that the composition, structure, hardness 

and other parameters of the construction materials used in the construction of the 

building comply with the regulatory documents. Also, one of the important factors is to 

increase the corrosion resistance of construction materials of buildings under 

construction in all places. Buildings being built in especially saline areas should meet the 

same requirements [23-28]. One of the advantages of sulfur concrete is its resistance to 

acidic and salty conditions. The properties of sulfur materials often depend on the 

components included in its composition. Each component affects the rheological, 

physical-mechanical and operational properties of concrete mixtures. Therefore, the 

effect of each component should be studied not only at the stage of its preparation, but 

also during the design of the material. Various modifiers are used to control the 

properties of sulfur materials. The use of modifying additives in the preparation of sulfur 

materials is one of the most rational ways of managing their production technology. 

Various organic and inorganic compounds are used as modifying additives [29-30]. 

Using modified sulfur binders, sulfur concrete exhibits excellent resistance to high acid 

or salt concentrations. During the chemical modification of sulfur concrete, the structure 

of sulfur concrete forms a small crystal structure due to the occurrence of a newly 

modified sulfur-polymerization reaction. Polymerized sulfur exhibits a very strong 

corrosion resistance compared to crystalline sulfur. [31-35]. 

Using organic compounds as modifiers, we found it appropriate to obtain sulfur 

concretes and obtain building materials with a new composition by testing its properties 

in practice. Corrosion resistance of sulfur concrete samples made by using silico-PB, PEM 

compounds from organic compounds as modifiers in aggressive environments, 

including: in 10% H2SO4, HCl, HNO3, H3PO4 acid solutions, in 3% Na2SO4, NaCl, NaF 

solutions , 10% NaOH, pH=4-10 and was studied in motor oil, dichloroethane and diesel 

fuels. 

Research methods. Samples of sulfur concrete produced by us in laboratory 

conditions based on various modifiers (the composition of the samples are in Table 1) 

were presented and tested for their stability in corrosive environments. Sulfur concrete 

samples taken for research were taken in 5x5x5 size (Sample I silico-PB, , Sample II PEM, 

) in 10% H2SO4, HCl, HNO3, H3PO4 solutions, 3% Na2SO4, NaCl, NaF corrosion resistance 

was studied in salt solutions, 10% NaOH, pH=4-10 and in aggressive environments 

selected as organic substances: machine oil, dichloroethane and diesel fuels. The 

coefficient of stability of the samples to corrosion in aggressive environments was 

determined by the reweighing (gravimetric) method after the initial samples were tested 

in various aggressive conditions for a certain period (54 days). 
 

Table 1. Sulfur concrete composition. 
 

Additives  sulfur Sand white saja Organic 

modifier  

all 

Massa % 28 56 14 2 100 
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Results and discussion. Corrosion stability of modified sulfur concrete samples 

was determined by changes in mass, appearance and strength of concrete samples. The 

coefficient of chemical stability (Kb.k) was determined by the change in compressive 

strength after processing in aggressive environments. The obtained results are presented 

in the table below. 

Corrosion of sulfur concrete in aggressive environments chemical stability 
 

Aggressive environment 
Stability coefficient (54 days) 

Sample I Sample II 

10% acid: 

- sulfate 

- chloride 

- nitrate 

- phosphate 

 

0,33-0,51 

0,52-0,61 

0,53-0,62 

0,71-0,75 

 

0,30-0,48 

0,51-0,60 

0,52-0,61 

0,70-0,77 

3% salt: 

- sulfates 

-x lorides 

- fluorides 

 

0,71-0,81 

0,71-0,81 

0,90-0,95 

 

0,70-0,80 

0,70-0,80 

0,89-0,96 

10%- NaOH 0,51 0,48 

Medium pH = 4-10 0,67-0,72 0,69-0,73 

Organic matter: 

- car oil 

- dichloroethane 

- diesel fuel 

 

0,66-0,90 

0,71 

0,85 

 

0,68-0,92 

0,60 

0,67 
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It can be seen from the data in the table that the stability coefficient of sample I in 

the three studied acid environments is in the range of 0.33-0.77, while the stability 

coefficient of sample II in acidic environment is equal to 0.30-0.75. From the indicators of 

the stability coefficient of the samples in this acidic environment, we can see that the 

corrosion stability of sulfur concrete in the acidic environment is lower in sulfuric acid, 

and slightly higher in phosphoric acid than in other environments. The main reason why 

the stability coefficient in the sulfuric acid environment is lower than the indicators in 

other environments can be explained by the fact that sulfuric acid belongs to the type of 

strong mineral acid and the solubility coefficient of elemental sulfur in sulfuric acid is 

higher than in other acids. 

When the corrosion stability coefficient of these samples was studied in 10% sodium 

sulfate, sodium chloride and sodium phosphate solutions, the stability coefficient of 

sample I was in the range of 0.71-0.95, while the stability coefficient of sample II in salt 

solution was 0.70 It is equal to -0.96. 

When comparing the indicators of the samples according to the type of salts, the 

indicators of the solutions of sulfate and chloride salts do not differ much from each other. 

But the indicator in fluoridated salt solutions differs from them, that is, the coefficient of 

corrosion stability of the samples in fluoridated salt solutions is slightly higher. This can 

be explained by the differences in the bond radii of the salts taken for the study. Here, it 

can be explained by the fact that the length of bond radii between metal-halogen atoms 

of fluorine salts is much smaller than the bond lengths between above metal-chlorine 

atoms and metal-oxygen atoms. 

The coefficients of corrosion stability in 10% NaOH solution of all studied samples 

were found to be in the range of 0.48-0.53. Here, the lowest indicator was in sample I, 

while the highest indicator was seen in sample II (0.53). The fact that the coefficient of 

corrosion stability of two samples under the same conditions is different can be explained 

by the structure of the molecules of the samples. The slight advantage of the index of 

sample II in the studied environment can be explained by the presence of unsaturated 

polyethers in the molecule, its solubility coefficient and the difference in the temperature 

of liquefaction. 

When samples were tested in the range of pH = 4-10, it was found that the stability 

coefficient of sample I was in the range of 0.67-0.72, while the stability coefficient of 

sample II was equal to 0.69-0.73. As this pH = 4-10 environment changes from acidic to 

alkaline, it can be observed that the coefficient of stability does not change much for all 

samples. 

Corrosion stability coefficient of modified sulfur concrete was tested in the presence 

of organic compounds: motor oil, dichloroethane and diesel fuel. . It was found that the 

corrosion stability of these samples in dichloroethane is in the range of 0.50-0.73, while 

the coefficient of corrosion stability in diesel fuel is in the range of 0.77-0.87. The lowest 

indicator of the index in the environment of organic compounds corresponded to the 

environment of dichloroethane. The low values in this environment can be explained by 
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the fact that dichloroethane is among the best organic solvents, and the samples are all 

polar molecules, so they are slightly soluble in this polar solvent. 

Summary. According to the results of the study, modified sulfur and modifiers: 

sulfur concrete obtained on the basis of silico-PB, PEMs in 10% H2SO4, HCl, HNO3, H3PO4 

solutions, in 3% Na2SO4, NaCl, NaF salt solutions are resistant to aggressive 

environments of sulfuric acid. It was found that 10% and 10% solutions of sodium 

hydroxide gave a slightly lower result than in other aggressive environments. The main 

reason for this is that partially unmodified elemental sulfur in sulfur concrete dissolves 

in sulfuric acid solution and alkali solution, so its stability against aggressive 

environments is lower than that of other aggressive environments. was 0. 

Sulfur-silico-PB, modified sulfur concrete with PEM modifiers showed strong 

stability in various aggressive solutions. In summary, the silico-PB, PEM modifiers for 

obtaining sulfur concrete in this study gave superior results as modifiers. 
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