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The walls of production buildings under the influence of an aggressive environment are 

operated in different conditions compared to those under the influence of only moisture and 

temperature. 

Most production buildings of the chemical industry can be classified as buildings with normal 

or dry temperature and humidity conditions. This is also confirmed by the scientific research 

conducted by the institutes of scientific inspection and design on the temperature-humidity of 

the air environment of potassium plants [1,2,3,4]. 

But in most cases, the walls of such buildings are covered with wet traces and salts. This, in 

turn, indicates that the moisture condition of the walls is not good. 

Analysis of samples taken from raw brick walls showed that in some buildings the average 

humidity was 5% higher than normal by the end of the wet accumulation period, and the local 

maximum humidity was 7% higher. They did not have time to build walls during the hot 

season. 

High humidity in buildings causes erosion of wall material especially on the outer surface 

under the influence of salts. 

The main reason for this is that the outer surface is under rapidly changing temperatures, and 

the salt dust collected in the outdoor air is more than the indoor air dust. 

The degree of salinity, the structural solution of the wall and other conditions affect the process 

of wetting of closed structures and the distribution of moisture in thickness. 

If the structural solution of the wall is chosen correctly, then the main influence on the moisture 

condition of the wall is salt solutions in the thickness of the covering. Because the salt solutions 

settled in the pores of the wall material differ from water in their physico-chemical conditions 

[5,6]. 

The presence of chlorine salts in the coating thickness increases the material's hygroscopicity 

(the ability to absorb moisture from the air). 
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Moisture absorption (sorption) properties of building materials are determined by the nature of 

moisture binding to the surface of pores and capillaries. 

The amount of sorbed moisture under the influence of salts depends not only on the 

temperature-humidity condition of the environment and the nature of the moistened material, 

but also on the physico-chemical properties of salts and their number in the pores of the 

material. 

Capillary condensation (condensation) in the small pores of salted material begins depending 

on the relative humidity of the air [7]. 

Increasing the sorption properties of salted building materials is directly proportional to the 

hygroscopicity of the affected salts. 

O.V. Vlasov - Z.A. Calculations based on the Kazbek-Kazievlar formula show that the value 

of relative humidity under the influence of salts can be considered equal to the moisture balance 

on the flat surface of the solution: 
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Here: Ror is the average curvature of the meniscus surface, cm-1; 

  Sj - volume in the dark period, l/kg; 

 Sn – volume of saturated steam, l/kg; 

 Eosm - osmotic pressure of solution, kg/cm2; 

E is the saturated pressure of water vapor under the flat surface of water in kg/cm2; 

Er - the equilibrium pressure of the vapor on the analytical surface of the solution kg/cm2; 

It can be said that the excess sorbed moisture that fills the pores and capillaries of the material 

under the influence of salts is held by capillary pressure forces [8,9]. 

This moisture can move inside the material under external influences, that is, under the 

difference of partial pressures that exceed the magnitude of the capillary pressure in terms of 

its energy level. In this case, the displacement of moisture occurs under the partial pressure 

difference, because it is higher than the capillary pressure that holds moisture. 

It follows that the moisture in the pores and capillaries of this size moves only in the diffusion 

process, because the internal air temperature is high and the elasticity of water vapor is large, 

that is, the energy level of the partial pressure is greater than the energy that binds moisture to 

the material. 

At low temperature, the diffusion process does not occur under partial pressure, if there are no 

displacements exceeding the value of capillary pressure under other external influences, the 

moisture in the small porous material maintains equilibrium. This process can also be reversed, 

which is often the case for closed structures when the room air temperature is positive. also 

happens at 

From the above, it can be concluded that the moisture displacement coefficient depends on the 

moisture content of the material, temperature and pore classification. 

In additive materials, the temperature dependence of the rapid change of the transfer coefficient 

due to the different moisture retention of the material is less noticeable. 
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The critical value of relative humidity, which corresponds to the conditions of condensation 

under the influence of saturated solutions, is equal to the formula for some salts when t=200 
0С in capillaries t=0.26*10-5 cm: 

1) MgCl2 for magnesium chloride – 33% 

2) KCl for potassium chloride – 83% 

3) NaCl for sodium chloride – 75% 

4) H2O for water – 96% 

The main reason for the subsequent increase in capillary condensation at low values   of relative 

air humidity is the rapid increase in the sorption humidity of salted materials [10-11]. 

The main reason for the acceleration of the sorption process is the increase in the relative 

humidity interval during the formation of dense moisture in the material. 

The maximum value of sorption moisture accumulation also depends on the interval of 

increasing relative humidity, because at this time moisture condensation occurs in the pores of 

the material [12]. 

The size of this interval can be classified by 1-р where р is the relative humidity, which is 

equal to the dew point under the influence of certain salts. 

According to the scientific research on determining the sorption capacity of salted materials, 

the maximum sorption moisture accumulation for raw brick is =1800 kg/m2  t=180 0С: 

1. It contains 0.86% CaCl2 (р=0.32) equal to 17%. 

2. Contains 0.92% KCl (р=0.85) equal to 14%. 

3. Contains 0.90% NaCl (р=0.75) equal to 14%. 

4. It contains 1.35% MgSO4 (р=0.97) equal to 8%. 

5. It is equal to 0.9% in salted material 

1-р depends on the size, which is shown in Figure 1 above. 

 

Figure 1. Sorption capacity of raw brick with hygroscopic salts defined by 1 - р in pores at 

t=18 0С. - sorption wetting limit of brick without salts. 
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As can be seen from Fig. 1, the hygroscopic property of salts given in the magnitude of 1 - р 

is needed to determine the high sorption property. The amount of salts in specific saline 

solutions plays a key role in scientific research on the sorption properties of materials [13-14]. 

 

Conclusion 

From the above, it can be concluded that as a result of the accumulation of salts on the inner 

surface of the wall, wetting on this surface is mainly due to the hygroscopicity of the salts, 

creating a moisture (gradient) limit. 

Then, due to this gradient, the solution moves into the cover and moisture accumulation 

increases in the thickness of the cover structure. High sorption moisture in the material under 

the influence of salts leads to an increase in moisture in the coating. 
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