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Abstract 

Currently, one of the available and effective methods of purposefully forming 

the structure of cement stone, which is characterized by high productivity 

and strength characteristics, is the modification of concrete with chemical 

additives. Various types of complex chemical additives are used in the 

production technology of strong and durable concrete in Uzbekistan and 

developed foreign countries. However, the chemical additives used by the 

producers of the Republic of Uzbekistan in the production technology of 

concrete and reinforced concrete products are very limited. The article 

explored the problems of creating strong and durable concrete and its 

chemical additives with energy-saving technology based on local raw 

materials. 
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Introduction 

The main tasks of modern materials science are the development of methods 

for the directed formation of a highly durable structure of composite 

materials, the production of concrete with desired performance properties 

with the maximum simplicity of production technology and the saving of raw 

materials. At the same time, the creation of energy-saving concrete 

technology based on local raw materials and secondary resources occupies 

a special place[1-4]. 

The main directions for improving the operational characteristics of 

concrete are to improve manufacturability and increase strength and 

durability.  
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To solve this problem, much attention is paid to the development of new 

complex chemical additives, which allow for simultaneous, purposeful 

control of several properties of concretes based on hydraulic binders. 

Currently, in Uzbekistan and abroad, concretes of almost all compositions 

are developed and produced with chemical additives. Chemical additives 

used in concrete are produced both in our country and abroad. However, 

complex chemical additives created by scientists of the Republic of 

Uzbekistan are introduced into concrete technology in a very limited 

amount. It should be noted that complex chemical additives are 

multifunctional. The introduction of complex chemical additives into the 

composition of concrete mixtures significantly changes their properties, 

complex chemical additives increase mobility, and reduce the water demand 

of the concrete mixture, which leads to an increase in strength and at the 

same time positively affects the increase in frost resistance, durability and 

other operational properties of concrete. 

The main objective of this dissertation work is the creation and study of 

energy-saving technology for concrete with chemical additives based on 

local raw materials. 

This paper presents the results of a study of the effect of complex chemical 

additives on the properties of mortar and concrete carried out by scientists 

of the Republic of Uzbekistan and developed foreign countries, the rationale 

for the source materials used for research, the development of research 

methods, the optimization of concrete compositions with chemical additives 

and the study of micro and macrostructure formation of concrete with 

chemical additives. 

Modification of concrete with chemical additives leads to a decrease in the 

water-cement ratio when the same workability is achieved, which positively 

affects the change in the physical and mechanical properties of concrete. 

The purpose of the work is to generalize and systematize scientific research 

in the field of developing the technology of concrete with chemical additives, 

carried out by scientists of the Republic of Uzbekistan and developed foreign 

countries, developed the optimal composition of concrete, the study of micro 

and macrostructure formation of concrete with chemical additives [2-5]. 
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The Main Part 

The need to use chemical additives in the technology of production of 

concrete and reinforced concrete products has set the task of studying 

scientists' experience in this area. The leading foreign and Russian authors 

dealing with these issues are Yu.M.Bazhenov, V.G.Batrakov, A.I.Vovk, 

Zakharov S.A., Nesvetaev V.G., Soloviev V.I., Izatov V.S., etc. Their works had 

a significant impact on the scientific research and development of scientists 

working in this area. The domestic authors dealing with the use of chemical 

additives can be called prof. N.A. Samigova, prof. U.A. Gazieva, Assoc. H.H. 

Kamilov and others [3-7]. 

Given the relevance of the topic under study, the following tasks are 

considered and solved in the dissertation: 

− Analytical review of existing developed research and patent-licensing 

searches on the topic; 

− Analysis of the raw materials used; 

− Development of research methodology; 

− Optimization of concrete compositions with chemical additives; 

− Research of physical and mechanical properties of concretes with 

chemical additives; 

− Study of macro and microstructure formation of concrete with chemical 

additives. The object of the study is fine-grained concrete with the chemical 

additive J-3. Experimental studies were carried out in the laboratories of 

TASI and the central laboratory for the construction of GosArkhitektStroy. 

Little attention has been paid to the issues of studying the introduction of 

scientific and technological achievements in the field of the use of chemical 

additives in concrete production technology. Based on a comparative 

analysis of the existing results of scientific research, as well as foreign 

studies, based on a comparison of the main performance indicators, the most 

effective option for the use of chemical additives in concrete technology has 

been identified [8-15]. 

The scientific novelty lies in the fact that the formation of physical and 

mechanical properties and durability of fine-grained concrete with chemical 

additives have been experimentally established. J-3. The increase in the 

strength of the concrete composition is due to a decrease in the type of need 

for the concrete mixture. 
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The practical significance of the dissertation work is to obtain fine-grained 

concrete with high strength, reduce the consumption of binder materials by 

10%, and reduce the time of heat and moisture treatment of concrete, 

thereby reducing energy costs in the production of concrete and reinforced 

concrete products. It should be noted that the development of optimal 

compositions of fine-grained concrete with chemical additives is carried out 

mainly based on local raw materials. 

The introduction of chemical additives J-3 into the composition of concrete 

mixtures significantly changes their properties. Complex chemical additives 

reduce the mobility of the concrete mixture, improve the properties 

workability, reduced water demand and others. 

The introduction of complex additives reduces the water-cement ratio, and 

reducing water consumption leads to an increase in the strength 

characteristics of concrete, which opens up the possibility of obtaining high-

strength concrete. This circumstance has a favourable effect on the 

durability of concrete. 

To study the effect of complex chemical additives J-3 on the physical and 

mechanical properties of concrete, Portland cement from the factories 

"Kizilkumcement" and "Bekabaadcement" PC-400 D0 and PC-400 D20 were 

used. Concrete grade M-200, mobility of the mixture with a draft of the cone 

4-5 cm. 

Analysis of experimental studies of the rheological properties of the cement 

mortar and concrete mixture found that from the studied compositions of 

the mixture with the content of additives in quantities of 0.5; 1.0; 1.5 and 2% 

by weight of cement [15-26]. 

the best performance was obtained with the content of additives in the 

amount of 2%. Based on experiments to optimize the content of the complex 

additive for the study of the physical and mechanical properties of concrete, 

J-3 was adopted in an amount of 2% of cement. 

For experimental studies, samples were made with dimensions of 4x4x16 

cm and 10x10x10 cm. 

Samples after manufacture were placed in a normal storage chamber. 

Samples were tested after 1, 3, 7, 14, and 28 days of normal storage. The 

second series of samples were subjected to tests to determine the density 

and water absorption by weight. 
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Fig. 1. Influence of the complex additive J-3 on the compressive strength of 

concrete: 1- the strength of concrete with an additive of 2% by weight; 2-no 

additive; 

 

 
Fig. 2. Influence of the complex additive J-3 on the flexural strength of 

concrete: 1 - the strength of concrete without additive; 2-strength of 

concrete with the addition of 2% by weight; 

 

The introduction of complex chemical additives affects the density and water 

absorption of concrete. The analyzes of the conducted studies found that the 

density of concrete increases by 4-5%, and water absorption by weight. The 

additive under study increases the strength of concrete during all periods of 

hardening. However, the greatest increase in strength in the first three days 

of hardening is provided by the introduction of J-3 by 15%. At the age of 7 

days, the compressive strength with the addition of J-3 is achieved by 80%, 

compared with the design strength of concrete (Fig. 1, 2). 
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Experimental studies to determine the effect of complex chemical additives 

KJ-1 and KJ-2 on the physical-mechanical, chemical and operational 

properties of concrete, as well as to identify the polyfunctional effect 

(plasticization, acceleration of hardening at an early age, antifreeze effect) of 

additives show a high effect. 

Thus, according to the results of the studies, it was found that the complex 

additive KJ-2 in the amount of 2% by weight of cement has the best effect on 

the physical and mechanical properties of concrete. 

 

Conclusion 

1. Scientific research results show the complexity of the structure of the 

cementing agent. In the main gel-like mass of neoplasms, needle-shaped 

ettringite crystals are observed that fill free cavities. Neoplasms of ettringite 

are formed in free volumes. On electron micrographs of cement stone 

samples with a hyper plasticizer additive, pores are filled with both gypsum 

and calcium hydro sulfoaluminate. An increase in the concentration of 

calcium hydro sulfoaluminate and an increase in the specific surface of 

hydrated phases, both in the general structure of the cement stone and in 

defective areas of the spatial skeleton, leads to the strengthening of the 

microstructure of the material. It was established when studying the IR 

spectra of cement stones with APS superplasticizer, high crystallization of 

calcium hydro sulfoaluminate, sub microcrystals of hydro silicates of the 

tobermorite group and the presence of hydroxyl hydro silicates of the 

xonolite group. The compaction and strengthening of the structure of 

Portland cement compositions at the initial stages of hardening is a 

consequence of the fact that both gypsum and calcium sulfoaluminate when 

a superplasticizer is added, crystallizes with an increase in volume. 

The results of physical and chemical studies can be used in the examination 

to assess the residual strength and durability of concrete in various 

operating conditions. 

 

References 

1. LopacinR. Reologyofcementpastes // Cementa. - 1982. - No. 4. - P. 243-

260. 13. Schukin, E. D. Colloid chemistry / E. D. Schukin, A. V. Pertsov, E. A. 

Amelina. - 3rd ed., revised. and additional - M.: Higher. school, 2004. - 445 p. 

 



 

   ISSN: 2776-0987               Volume 4, Issue 3 Mar. 2023 

 

93 

  

2. Dolinny, AI Adsorption from a mixture of polymers. Molecular weight 

effect / A. I. Dolinny // Colloid journal. - 2006. - T. 68, No. 1 .- S.37-45. 

3. Klimosh, Yu. A. Rheological properties of slips based on poly mineral clays 

with the addition of electrolytes / Yu. A. Klimosh, I. A. Levitsky // Glass and 

ceramics. - 2004. - No. 11. - S. 19-22. 

4. Chistykov V. E. Theory and Practical application aspects of Surfactants in 

Surfactants: Chemistry. Interfacial Properties, application / BE Chistykov // 

V. Femerman. - vol. 13. - 2001. - P. 511-618. 

5. Bauer WH, Collins EA Thixotropy and Dilatancy // Rheology. theory and 

applications. V.IV. N. Y: Academic Pren. - 2002. - P. 423 - 459. 

6. Goncharov, Yu I. Mineralogy and features of the rheology of clays of 

kaolinite-illite composition / Yu. I. Goncharov, E. A. Doroganov, K. V. Zhidov 

// Glass and ceramics. - 2003. - No. 1. - S. 19 - 23. 

7. Ilchenko, A. V. The mechanism of sorption of small organic molecules on 

the surface of highly dispersed nitrogen silica / A. V. Rlchenko. - Vinnytsia.: 

Vinnytsia. honey. int, 1990. - 10 p. 

8. Study of the aggregative stability of colloidal particles of aluminium 

pentahydroxochloride by photon correlation spectroscopy / S. O. 

Zakharchenko [et al.] // Colloid journal. - 2006. - T. 68, No. 4. - S. 467 - 471. 

9. Mamadjanovich, E. M. (2022). The Wet Method of Enriching Quartz Sand 

for the Production of Glass. Eurasian Research Bulletin, 12, 62-65. 

10. Mamadjanovich, E. M. (2022). M-10dm Oil Production Technology Based 

on Petroleum Distillates at Fergana Oil Refinery (For). Eurasian Research 

Bulletin, 7, 92-95. 

11. Yunusov, M. P., Teshabaev, Z. A., Mirzaeva, E. I., Nasullaev, K. A., Ergashev, 

M. M., Ruzimuradov, O. N., & Murzin, D. Y. (2022). Effect of protective bed 

composition on deactivation of a hydrotreating catalyst. Journal of 

Chemical Technology & Biotechnology, 97(3), 771-778. 

12. Solomatov, V. I., Mamajonov, A. U., Yunusaliev, E. M., & Qosimov, L. M. 

(2022). The formation of concrete macrostructure. ISJ Theoretical & 

Applied Science, 2(106), 170-178. 

13. Mamadjanovich, E. M. (2021). Technology preparation of oils for modern 

engines on the basis of raw material and high sulfur content. Innovative 

Technologica: Methodical Research Journal, 2(11), 127-132. 

 

14. Мамажонов, А., & Косимов, Л. (2021). Особенности свойств 



 

   ISSN: 2776-0987               Volume 4, Issue 3 Mar. 2023 

 

94 

  

цементных систем в присутствии минеральных наполнителей и 

добавки ацетоноформальдегидной смолы. Грааль Науки, (5), 102-

108. 

15. Teshabaev, Z., Djalalova, S., Gulomov, S., Nasullaev, K., Ergashev, M., & 

Rakhimjonov, B. (2021). Исследование изменений концентрации 

примесных металлов в составе полупродуктов переработки 

“усредненной” нефти. Science and innovative development, (4), 103-112. 

16. Numanovich, A. I., Mamajonov, A. O., & Qosimov, L. M. (2021). Features of 

the properties of cement systems in the presence of mineral fillers and 

additives of acetone-formaldehyde resin. Scientific and technical journal of 

NamIET, 6(1), 99-108. 

17. Эргашев, М. М. (2021). Применение строительной керамики в 

современной индустрии и жилищном строительстве. Экономика и 

социум, (6-2 (85)), 608-611. 

18. Kosimov, L., & Kosimova, S. (2021). Optimization of the composition of dry 

slag-alkaline mixtures. Збірник наукових праць Λόгoσ. 

19. Эргашев, М. М. (2020). Утилизация строительных отходов-мировой 

опыт. Теория и практика современной науки, (10), 90-93. 

20. В.И Соломатов, А.У Мамажонов, Ш.М Давлятов, Л.М Косимов. (2022). 

Технологическая поврежденность бетонов и ее влияние на 

эксплуатационную долговечность бетона. Научно-технический 

журнал ФерПИ. 

21. Эргашев, М. М. (2020). Применение нанотехнологий в производстве 

цемента. Экономика и социум, (1 (68)), 952-955. 

22. Мамажонов, А. У., Набиев, М. Н., & Косимов, Л. М. (2022). Раздельная 

технология приготовления бетонной смеси. Universum: технические 

науки, (2-2 (95)), 43-46. 

23. Эргашев, М. М. (2020). Строительная индустрия узбекистана: 

перспективы развития. Экономика и социум, (1 (68)), 947-951. 

24. В.И Соломатов, А.У. Мамажонов, И.Н. Абдуллаев, Л.М. Косимов. (2022). 

Физико-механические особенности структурообразования бетонов 

на микроуровне. Научно-технический журнал ФерПИ. 

 

 

 

 



 

   ISSN: 2776-0987               Volume 4, Issue 3 Mar. 2023 

 

95 

  

25. Эргашев, М. М., Мамажонов, А. У., Умирзаков, З. А., & Насирдинов, Х. Ш. 

(2019). Влияние наполнителя и добавки АЦФ-3М на реологические 

свойства цементного теста. Проблемы современной науки и 

образования, (12-2 (145)), 39-46. 

26. Yunusov, M. P., Molodozhenyuk, T. B., Ergashev, M. M., Dzhalalova, S. B., 

Gashenko, G. A., & Saidulaev, B. M. (2007). Investigation of a system of 

protecting layer for the process of hydrorefining oily distillates of 

Uzbekistan’s petroleum. Russian Journal of Applied Chemistry, 80, 1207-

1212. 

 


