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Introduction. In the world, scientific research is being carried out on the research of special chemical 

additives to reduce the flammability of polymers and wood and materials based on it, on the 

development and application of their production technologies . In this direction, synthesis of highly 

effective,  environmentally  safe and  inexpensive  oligomeric flame retardants  based  on  local  raw 

materials as effective chemical additives, reducing the flammability of polymer and wood materials 

used as construction and finishing materials and the amount of toxic gases released as a result of 

combustion, the fire resistance level of materials obtained on the basis of sulfur binder special 

attention is paid to expanding the aspects of use for wide use of their capabilities by increasing. 
 

Research methodology. The improvement of traditional and new technologies based on use in high 

physical effects and chemically active environments requires the involvement of technologies that 

ensure economic efficiency for the production of new environmentally safe, effective and long-lasting 

building materials [6; p. 18. 8; p. 200]. 
 

As a result of comparative experiments, it was found that sulfur-containing concrete, unlike cement 
concrete, has special properties such as low water absorption, high water resistance index, high strength 
quickly, and high corrosion resistance. But the sulfur-containing concrete produced at that time had 
disadvantages such as low resistance to high temperatures (this defect remains, and even now the 
melting temperature of sulfur is 120 o C), low fire resistance indicators, and the presence of cracks when 
solidifying a large amount of sulfur [5; 272 p. 10; 38-40 p. 11; 25-32 p. 12; 10-12 s. 13; 
328 p. 16; 24 s]. 

 

By reducing the flammability of sulfur binder-based materials, saving the most expensive Portland 

cement binders used in construction, and absorbing thousands of tons of sulfur generated during 

production, a huge contribution to environmental protection is made. In order to expand the fronts of 

use of concretes based on sulfur binder, to prepare construction materials from them, research works 

were carried out to increase their flammability indicators [1; 50-52 p. 4; 53-57 p. 14; 319-323 p. 15; 

157-164 p].
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Results. In order to eliminate the main shortcomings of concretes based on sulfur-containing binders, 

to expand the fronts of their use, to obtain structural materials from them, the authors created V1 and 

V2 compositions of concretes based on refractory sulfur-containing binders (tables 1 and 2). 
 

Table 1. Optimal composition of prepared concretes based on sulfur-containing binders 
 

T.r Content name Quantity , % 

V1 brand modifier 

1 ADj-14 oligomeric flame retardant 10 

2 Aluminum hydroxide 55 

3 Silicon oxide 20 
 

4 
Adduct based on cyanuric acid (cyanuric acid, urea and 

ammophos) 

 

15 

V2 brand modifier 

1 ADj-14 oligomeric flame retardant 10 

2 Magnesium hydroxide 44 

3 Vermiculite 20 

4 Microsilica 10 

5 Calcium stearate _ 1.0 

6 Urea adduct (urea, aluminum oxide and sulfuric acid) 15 
 

Table 2. Physico-chemical properties of V1 and V2 brand modifiers 
 

T.r Indicator name Modifier brand B1 B2 brand modifier 

1 Appearance white yellowish powder gray-blue powder 

2 Environment, pH 7.5 7.5 

3 Density, g/cm 3 2.38 2.26 

4 Softening temperature 260 310 

5 Solubility 2-3% at 22 o C
 1-1.5% at 22 0 C

 

 

The technology of making concrete based on sulfur-containing binders is carried out according to the 
following: sand with a size of 5 mm, pebbles with a size of 5-40 mm, the required amount of sulfur and 
flammability-reducing modifiers in the content of V1 and V2 are introduced, heated at a temperature of 
120-140 0 C, given the required shape, approximately It is cooled at a temperature of 
40 0 C and removed from the mold and cooled at room temperature. When determining the physical and   
mechanical   properties   of  concrete  based   on   sulfur-containing   binders,   the   amount   of 
flammability-reducing substances with the optimal composition was determined and the composition 
was selected as follows ( Table 3 ). 

 

Table 3. Optimal composition of prepared concretes based on sulfur-containing binders of 

the V1 brand 
 

 
 

T.r 

 
 

Content name 

Sample composition , % 

 
benchmark 

Concrete 
based on V1 

modifier 

Concrete 
based on the 
V 2 modifier 

 

Concrete based on 

traditional modifier 

1 Pebble 40 35 37 35 

2 Sand 30 30 30 30 

3 Sulfur 30 25 25 25 

4 V1 brand modifier - 10 - - 

5 V2 brand modifier - - 8 - 
 

6 
Pyrilax-based 

concrete 

 

- 
 

- 
 

- 
 

10 



European Journal of Higher Education and Academic Advancement Volume 1, Issue 1 | 2024 

187 https://journal.silkroad-science.com/index.php/EJHEAA 

 

 

 

Determination of the optimal amount of modifiers of the V1 and V2 brands according to the created 

compositions, their physical-mechanical, chemical and thermophysical properties were determined 

based on the requirements of current regulatory documents [17; 99 p. 18; 36 p. 19; 11 p] ( table 4 ). 
 

Table 4. Properties of sulfur binder-based concretes prepared with the addition of 

modifiers V1 and V2
 

 
t.r                  

Indicator name                 
Concrete based 

on sulfur binder 

 

Concrete based on 
sulfur binder with 

added modifier 

 

Pyrilax- 

based 

concrete

 V1 V2 sample 

1 Density, kg / m 3 2200 2160 2180 2200 

 Strength level, MPa. in     

2 compression 62 58 60 58 
 in bending    10 

3 Time to ensure stability, hours 12 11.5            
11.8             

1.1 
 
 

4 
Heat transfer coefficient, l 

(W/m 0 C) 

 

1.1 
 

1.1 
 

1.1 
 

0.08 

5 Chemical resistance 0.08 0.08 0.083 85 
6 Elasticity , g/cm 2 85 85 85 0.3 

7 Flammability group Or3 Or2 Or2 II 
 

Summary. V1 and V2 iodifiers added to concretes based on sulfur-containing binders to increase 

their fire resistance increased the thermophysical properties of concrete without changing physical- 

mechanical and chemical properties, and transferred the material from the combustible group to the 

hard-to-burn group. This, in turn, allows them to be used as a construction material and to a certain 

extent increases the possibility of their wide use in construction. 
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