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The corrosion resistance of dry building mixtures on the basis of 

Portland cement of general construction purpose was considered. The 

choice of types of dry building mixtures for research was substantiated. 

Their physical and mechanical properties and corrosion resistance in the 

conditions of contact with various aggressive environments have been 

studied. It has been established that the corrosion resistance of dry building 

mixtures depends not only on the properties of the original cement, but also 

on the composition of the mixtures themselves. Significant impact on the 

stability index has the appearance of an aggressive solution. An increased 

corrosion resistance of the mixture which contains a polymeric component 

in its composition, had been noted. 
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Foreword. Nowadays, cement is one of the most common structural 

materials. It has proved by itself as the most durable and fully used material 

for the construction industry [1]. 

The tendency to corrosion damage is one of the main disadvantages 

of construction materials, especially cement mixtures and concrete, the 

elimination of which causes considerable material costs. 
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Depending on the nature of substances contained in water, their 

impact on the durability of concrete occurs in different ways. V. M. Moskvin 

[2] separates the corrosive processes occurring in concrete under the 

influence of the aqueous environment into three types: 

I - corrosion due to dissolution with subsequent filtration through the 

thickness of concrete components of cement stone (so-called leaching) 

under the influence of water with a small temporary hardness, 

II - corrosion under influence of water containing substances that 

undergo in exchange reaction with components of a cement stone with 

formation either easy-soluble (washed out by water) or low-soluble 

amorphous masses, which have astringent properties of products that 

weaken the structure of cement stone, 

III - corrosion, in which in pores and capillaries of cement stone, due 

to exchange reactions, accumulate and crystallize substances that cause 

internal stress and destruction. 

Secondary protection against corrosion consist in creation of 

conditions that limit or exclude the impact of aggressive environment on 

concrete or reinforced concrete structures after their manufacture [3]. There 

are many different methods of protecting the surface of structures [4]. It is a 

variety of paint and varnish coatings, facing materials, hydrophobic 

solutions, and more. 

The basis of dry building mixtures (DBM) are binder (portland cement, 

aluminat cement, gypsum, lime, also neutral fillers and special chemical 

additives, which give a mixture of its properties [5]. Neutral additives are 

contained in dry building mixtures in a significant amount and has 

substantial effect on its properties. It is well known that the nature of the 

curing processes is influenced not only by the chemical but also by the 

structural composition of these additives [6]. In addition, it has been 
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established that on corrosion resistance affects even the type of carbonate 

component [7]. 

The presence of additional components leads to the need to study the 

corrosion resistance of dry building mixtures based on Portland cement of 

general construction purpose, due to the fact that the corrosion of these 

materials will be different from the rather well studied processes that occur 

when corrosion of the cement stone. 

Purpose and tasks of research. The purpose of the work is to study 

the influence of aggressive environments on the strength characteristics 

and corrosion resistance of dry building mixtures. 

This requires: 

- to study the physical and mechanical properties of dry building 

mixtures; 

- determine the coefficients of stability of dry building mixtures in 

different types of aggressive solutions. 

Objects and methods of research. In this study, the impact of 

various aggressive media on the corrosion resistance of plaster cement-

polymer, cement-lime plaster and tile adhesive are considered. The choice 

of these materials is explained by the fact that, firstly, they all contain 

Portland cement as a constructional component, and secondly, their main 

purpose is the protection of the structures from the environmental impact. 

The main reason for the destruction of concrete, as already noted, is the 

impact of the aggressive environment due to the entry of moisture on the 

surface of the stone and subsequent penetration into the middle of the 

product, so the use of stucco or tile adhesives is one of the budget options 

for protecting surfaces from corrosion. 

The main physical and mechanical properties of the mixtures were 

determined according to the method used for the investigation of Portland 

cements of general construction purpose [8]. 
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Determination of the stability of materials to the aggressive 

environment was carried out in accordance with the methodology proposed 

by the Research Institute "Giprocement" and Research Institute "Cement" 

[9]. Prepared samples of cement and mixtures was kept in aqueous 

environment for 28 days. During this period, samples was tested for 

compression strength at the age of 2, 7 and 28 days. After 28 days of 

hardening all samples were placed: control samples in water, and project 

samples - in four aqueous solutions: 3.0 mass% - Na2SO4, 3.0 mass% -

MgSO4, 0.2 mass% - CaSO4 and “sea water” (a mixture of NaCl salts - 8.0 

of mass%, MgSO4 – of mass0.7%, MgCl2 1.0 of mass%, and CaSO4 0.3 of 

mass% per 100 ml of water). Resistance to each type of corrosion was 

evaluated by determining the coefficient of stability, which is defined by the 

ratio of the strength of the samples that were stored in the aggressive 

solution to the strength of the samples that were stored in water at the age 

of 6 months. 

Research results. Table 1 shows the results of determining the 

strength of selected types of dry building mixtures. It should be noticed that 

the strength of cement samples is much higher in all curing periods than the 

similar indicators in the materials under research. This is explained due to 

the fact that in the composition of dry building mixtures contains a 

significant number of neutral and organic additives, which leads to the effect 

of "dilution" of cement and, consequently, to the reducing the strength of the 

samples. 

Table 1 

Comparative characteristics of the strength of cement-polymer and 
cement-lime binders, tiles adhesive and cement 

Matherials 
Compressive strength, MPa 

2 days 7 days 28 days 

Cement 13,0 24,5 52,7 
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Cement-polymer mortar 5,5 15,1 21,1 

Cement-lime mortar - 1,0 2,4 

Tiles adhesive - 2,8 7,8 

 

Table 2 shows the results of determining the strength of selected 

materials that were in aggressive solutions. 

Table 2 

Strength of samples of dry building mixtures in aggressive solutions 

Matherials 

Strength, MPa 

Days Water Na2SO4 MgSO4 CaSO4 
Marine 

water 

Cement-polymer 

mortar 

28 21,1 21,1 21,1 21,1 21,1 

60 15,5 17,3 16,0 15,5 11,5 

180 13,5 16,5 14,8 12,3 9,0 

Cement-lime 

mortar 

28 2,4 2,4 2,4 2,4 2,4 

60 2,9 2,1 3,8 3,1 2,5 

180 3,8 2,1 2,3 4,6 2,0 

Tiles adhesive 

28 7,8 7,8 7,8 7,8 7,8 

60 8,6 7,4 7,8 9,6 6,9 

180 10,0 6,3 4,0 8,5 6,8 

 

It should be noted that the composition of dry building mixtures 

significantly affects the strength of the samples. Thus, the strength of 

cement-polymer binder samples in the water is gradually reduced, as 

opposed to two other materials. But in the conditions of the solution of 

sodium sulfate and magnesium in this stucco, an increase in the coefficient 

of stability is observed (Fig. 1). Some increassng of this coefficient is noted 

in cement-lime stucco in a solution of calcium sulfate. Additional research is 

needed to find out the causes of this phenomenon. In all other solutions, the 
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coefficient of stability is significantly reduced, especially in the conditions of 

“sea water”. 

 
Fig. 1. Coefficient of corrosion resistance of dry building 

mixtures at the age of 180 days. 
There is a higher corrosion resistance of cement-polymer stucco in 

almost all types of aggressive solutions. The sharp increase of this 

coefficient for cement-lime mortar in conditions of aggression of calcium 

sulfate may be due to the fact that in this case there are additional calcium 

ions. 

The greatest reduction in strength is observed in samples of tile glue 

in solutions of sodium sulfate and magnesium sulfate, which is clearly 

visible in fig. 2. 

Tiles adhesive has residual strength, but there is a surface fracture of 

the samples. For comparison, the appearance of samples of cement-

polymer stucco, which completely preserved the original appearance, are 

presented. 

If we compare resistant coefficient of the original cement with the 

coefficients of dry building mixtures (Figure 2), then we can conclude that 

its stability is higher only in the conditions of sodium sulfate and 

magnesium, in other aggressive solutions it is lower. This confirms that the 
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corrosion resistance of dry building mixtures affects the component of their 

composition. 

 

 
Fig. 2. Appearance of adhesive samples for tile and cement-

polymer plaster after 180 days hardening in solutions of sodium 
sulfate and magnesium sulfate 

The obtained results testify to the necessity of carrying out additional 

researches in order to determine the reasons that lead to corrosion of 

construction materials on the basis of cements. Especially it is necessary to 

pay attention to the fact that increased corrosion resistance marks in DBM 

with the use of a polymeric component. 

 
Conclusions. 
1. Physical and mechanical properties of dry building mixtures are 

somewhat different from the similar properties of cements. First of all, it 

concerns strength indicators, which in all selected mixtures is much lower, 

which is most likely due to the effect of "diluting" cement with neutral and 

organic additives. 
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2. The corrosion resistance of dry building mixtures depends not only 

on the properties of the original cement, but also on the composition of the 

mixtures themselves. Significant impact on the stability index has the 

appearance of an aggressive solution. 
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