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Abstract. The most important technological properties of concrete mix are its workability, 
waterproof capacity, immutability of the properties and air-entrainment. The task of increasing the 
efficiency and quality of concrete and reinforced concrete is still very relevant and it cannot be 
successfully solved without the use of special chemical additives. The purpose of the research is to 
obtain workable concrete mix using special additives. The plasticizers based on polycarboxylate esters: 
Power Flow PF-2695, Power Flow PF-1130 and Power Flow PF-2237 have been determined as the most 
effective. It was found that some additives after the addition cause the creation of defects. 

ɸʥʥʦʪʘʮʠʷ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʷʚʣʷʶʪʩʷ 
ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ, ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʥʝʠʟʤʝʥʥʦʩʪʴ ʩʚʦʡʩʪʚ ʚʦ ʚʨʝʤʝʥʠ ʠ 
ʚʦʟʜʫʭʦʚʦʚʣʝʯʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ 
ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʦʜʥʘʢʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʝʝ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ 
ʫʩʧʝʰʥʦ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʮʝʣʝʥʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʫʪʝʤ 
ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʙʘʚʦʢ. ʇʣʘʩʪʠʬʠʢʘʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʦʚ ʧʦʣʠʢʘʨʙʦʢʩʠʣʘʪʦʚ ʪʘʢʠʝ, 
ʢʘʢ Power Flow PF-2695, Power Flow PF-1130 ʠ Power Flow PF-2237, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʙʳʣʠ 
ʦʧʨʝʜʝʣʝʥʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ. ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʜʦʙʘʚʢʠ ʩʧʦʩʦʙʥʳ 
ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ. 

Introduction 
The most important technological properties of concrete mix are its workability, waterproof 

capacity, immutability of the properties and air-entrainment. 

The possibility of obtaining self-compensating high workability concrete mix allows to lay it down in 
hard-to-get, densely reinforced, thin-shell concrete construction, which is especially important in the 
construction of unique buildings and structures, such as thermal and nuclear power structures [1-5]. 
Nowadays additives improving placeability of concrete are widely used. Depending on the effectiveness, 
they are called plasticizers and superplasticizers. 

The use of these additives allows reducing material costs and avoiding complicated construction 
works in severe climate conditions. 

The subject of this research is plasticizers ï additives that increase plastic properties of the 
concrete mixture and cement spreadability at the same water-cement ratio. The use of plasticizers allows 
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increasing the workability without any changes in strength of the resulting concrete and 
increasing adhesion to the reinforcement. Usually excess water is added to maintain plastic properties of 
the concrete mixture, which reduces the strength of the structure. Such situations can be avoided by 
using a plasticizer [6]. 

The most common plasticizers are polycarboxylates, lignosulphonates and 
naphthalenesulfonates [7]. 

Lignosulphonates are the product of sulfonation of natural polymer lignin, contained in the wood. 
Therefore, woodworks waste is a possible source for their production. However, non-treated 
lignosulphonate contains wood sugar, which slows down concrete setting, and promotes air entrainment. 
Last modified lignosulphonates have similar side effects in less degree, but have a restriction on dosage 
and relatively low efficiency. Lignosulphonate relates to strong plasticizers, increase workability of the 
concrete mixtures from P1 to P4, reduces water requirement up to 15 %. 

Naphthalenesulfonate works well together with the lignosulphonate. It belongs to the 
superplasticizers, reduces water requirement up to 25% and it does not slow down the hydration process. 
In large doses, it slows the setting and does not work well in low cement consumption. 

Currently most effective additives are plasticizers based on polycarboxylate esters. They do not 
prevent hydration, but you cannot use them at low cement consumption without stabilizer. 

Polycarboxylates have a quite flexible chemical structure that allows to model molecules for 
accurate set properties [7, 8]. 

The same materials are used in the manufacture of self-compacting concrete mixture, but to obtain 
stable results  tighter control and decrease in the values of limiting deviations are essential [9]. The basic 
requirements for self-compensating concrete are high plasticity and concrete disintegration minimizing. 
For this purpose superplasticizers based on polycarboxylates are used, and strict quality control is carried 
out at all stages ï during the selection of materials, in the production process and the process of concrete 
casting. 

The task of increasing the efficiency and quality of concrete and reinforced concrete is still very 
relevant and it cannot be successfully solved without the use of chemical additives [10-12]. Chemical 
additives are one of the simplest and accessible ways of improving the properties of concrete, which can 
significantly reduce the cost per unit of output. They allow to improve the quality and efficiency of a large 
range of reinforced concrete structures and to increase the working life of structures and buildings. 
Therefore, enormous attention is paid to the use of chemical additives in concrete technology all over the 
world. For example, by the end of 90ths the share of concrete additives for different purposes in Japan 
accounted for more than 80%, in the US, Germany, France and Italy - more than 70%. In Russia in the 
same period, the share of concrete with chemical additives was about 40%. 

The problem of using additives for concrete modification is versatile [13, 14]. In global practice, 
there is currently no standard classification for additives for cement and concrete. Different countries 
have developed their own classification schemes. In view of the large differences of chemical additives 
depending on the material composition and the specific properties, the nature of their impact on the 
concrete mix and concrete may differ significantly, and sometimes even be selective [15]. 

In accordance with the classification of the additives introduced in [16], the term superplasticizer is 
applied to additives, which regulate the properties of concrete mixtures, and have gained the leading 
position in the group of water reducing admixtures due to extremely high effect of liquefaction of concrete 
mixture without reducing concrete strength in all terms of testing. Superplasticizers appeared in the early 
70th because of research of Japanese and German scientists. The basic idea of such additives was to 
receive concrete mixtures that can be placed into shapes without applying mechanical action, or used 
them with respective sharp decrease in the level of intensity of mechanical action impacts [17, 18]. 

The purpose of the research is to obtain workable concrete mix using special additives. 

The most advanced third generation water reducing admixtures, so called superplasticizers, which 
are oligomers based on polycarboxylate, are used in order to improve waterproof qualities of concrete. 
Polycarboxylates are sensitive to the properties of cement, so the choice of the most effective admixture 
was made with account of the chemical and mineralogical composition of the cement [19, 20]. 




