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ABSTRACT

The article considers the influence of water-soluble salts on the thermophysical state of building
envelopes. At various concentrations of salts, the protection of enclosing structures against changes
in sorption and vapor permeability by damping was established.
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INTRODUCTION

One of the reasons for the destruction
occurring in the building envelope at the
chemical industry is the pressure that occurs
in the pores of building materials due to the
accumulation of various salts | salt form
(physical corrosion) in them.

Salts penetrate deep into the structure in the
form of solutions with moisture condensing
on the surface of the crystals. The presence of
hygroscopic salts exacerbates the condition of
building envelopes, as the sorption properties
of building materials are greatly enhanced.
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Chemical analysis of samples taken, for
example, from the walls of processing plants
at potash plants, shows that the pores of the
material contain solutions of salts of
sufficiently high concentrations. In some
cases, the salt content exceeds the solubility
limit. This is the main reason for the reduction
of the thermophysical properties of the
enclosing structures and, as a consequence,
their durability.

Increasing the resistance of building materials
in these operating conditions can be achieved
by reducing the possibility of penetration of
aggressive solutions into the pores.

Organosilicon compounds of various types
significantly increase the durability of
concrete and mortar. There is reason to
believe that in this case a positive effect can
be obtained by modifying their properties
with  air-attracting and hydrophobizing
additives.

To this end, the possibility of using
organosilicon compounds such as crystalline
sodium ethylsiliconate and
polyorganoalkoxysiloxane was investigated.

Organosilicon oligomers of the type of
polyorganansalkoxysiloxanes are the product
of the joint hydrolysis and esterification of
organochlorosilanes and the corresponding
alcohols. The molecular structure of these
compounds allows you to enter them in
concrete in quantities sufficient to obtain a
high hydrophobic effect.

Polyorganoalkoxysiloxanes, due to the
presence of active functional alkoxy groups in
the molecule, enter into a chemical interaction
with the calcium hydroxide in the alkaline
medium of concrete.

The neoplasm product (polyorganocalcium
siloxane) hydrophobizes the surface of the
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walls of the pores and capillaries, and the
alcohol released as a result of the chemical
reaction acts as a microfoam.

Studies have shown that oligomers of the
type of polyphenylethoxysiloxanes FES have
the best hydrophobic properties.

An organosilicon compound of the type ESCH
(crystalline  sodium  ethylsiliconate) is
plasticizing, allowing to increase the mobility
and workability of the concrete mixture, due
to which it is possible to reduce the water-
cement ratio or reduce cement consumption.
It has an air-entraining effect, which should
contribute to the formation in concrete (due
to closed air bubbles of small sizes) of a
structure with uniformly distributed porosity,
giving it increased density and frost
resistance. It also enters into chemical
interaction with Ca (OH) 2, and neoplasms
mosaicly hydrophobize the walls of pores and
capillaries in concrete.

We have studied the effect of hydrophobizing
additives FES and ESNA on the thermophysical
properties and durability of expanded clay
concrete used in building envelopes of
industrial buildings exposed to sodium
chloride solutions.

To study the effect of additives on the
thermophysical properties and durability of
expanded clay concrete, samples with y = 1200
kg | m3 were manufactured. Additives were
introduced into the concrete mixture in the
following amounts: ESNC - 0.1%, FES - 1.0% (by
weight of cement). As a standard, samples
were made of expanded clay concrete
without additives.

Sorption properties were studied on cubes
with a rib height of 30x30x30 mm.
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To determine vapor permeability, samples
with a diameter of 131 mm and a height of 30
mm were made.

Samples for studying durability were
fragments of panels with an area of 200x200
mm and a thickness of 300 mm, including
protective and textured layers.

The tests were carried out in solutions of
sodium chloride of various concentrations,
because this salt does not enter into chemical
interaction with the components of cement
stone and the processes of physical
destruction of the investigated materials are
not complicated by chemical ones. The
concentration of the solutions were taken as
follows: saturated solution (359 g /1), 50% and
10% of. saturated.

Studies were conducted on air hardening
samples of sorption and vapor permeability at
the age of 3 months, durability at the age of 10
months.

All types of tests were preceded by saturation
of samples at atmospheric pressure and
complete immersion in sodium chloride
solutions for 3 days. Control samples were not
saturated in salt solutions.

The sorption humidity of saline and control
samples was determined by the standard
method [1].

Unlike the standard method, the vapor
permeability coefficient was determined not
over water, but over a saturated solution of
sodium chloride, which avoided moisture
condensation in the thickness of the samples
under study.

The data obtained during the experiment are
presented in table. 1 and in fig. 1, It can be
seen from them that as the concentration of
the solutions in which the samples were
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saturated increases, the content of sodium
chloride in the latter increases. The
introduction of organosilicon additives into
expanded clay concrete leads to a decrease in
the amount of salt in the dried samples. The
difference is especially pronounced in the case
of the use of an FES additive.

This can be explained mainly by the fact that
the concretes into which the oligomer is
introduced have high hydrophobic properties.

In this case, the surface tension at the phase
boundary is significantly reduced compared to
concrete without additives, which prevents
the solution from penetrating deep into the
sample.

The entraining ESNC additive turned out to be
less effective, but it nevertheless somewhat
decreased the salt content in the samples
compared to the standard. This occurs,
apparently, due to the ordering of the
structure of the solution part and the mosaic
hydrophobization of the walls of pores and
capillaries.

The introduction of organosilicon additives
into expanded clay concrete also affects its
vapor permeability; as concrete acquires
hydrophobic  properties, it increases.
Moreover, this pattern takes place both in the
study of unsaturated concrete and in the
study of concrete subjected to saturation with
salt solutions.

This phenomenon under conditions of filling
the pores of the material with salt solutions
should be considered positive for the outer
insulating layer of light concrete in the
presence of a dense vapor-tight layer on the
inside of the fence, because helps to dry the
structure from the outside.

[t can be explained by a decrease in sorption
by girophobized samples and, consequently,
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an increase in the free cross section of
through pores and capillaries, which increases
the vapor permeability coefficient of the
material.

With an increase in the amount of salt in the
pores of the material, the vapor permeability
of the latter decreases, which is caused by a
decrease in the free cross section of pores and
capillaries. Noteworthy is the increase in vapor
permeability with a low salt content (lines 6
and 10), which should be explained by an
increase in  sorption humidity  during
salinization. With increasing salt content in the
material, the process of reducing vapor
permeability by reducing the free cross
section of pores and capillaries s
predominant.

The data obtained in determining the sorption
moisture of concrete are fully consistent with
the previous results: as the salt content in the
samples increases, their moisture content
increases. However, it decreases when
additives are added to the concrete
composition. A particularly  significant
decrease is observed in the case of the use of
a hydrophobizing additive FES. The mahimum
sorption humidity of samples with an addition
of FES at a salt content of 1.54% by weight,
which corresponds to preliminary wetting of
the sample in a saturated solution, is 2 times
less than the sorption wetting of an un
populated sample without an additive (Fig.
10).

Sorption humidity of samples without
additives at a salt content of 1.41% by weight,
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which corresponds to saturation in a 10%
solution, is 1.5 times higher than the sorption
moisture of an un-salted sample without
additives.

To study the durability, fragments of panels
with a protective layer on the inside of heavy
concrete y = 2400 kg [ m3 of additives with a
thickness of 50 mm and an external textured
layer of cement-sand mortar with a thickness
of 20 mm were made.

The sample was exposed to 75 cycles of
alternating unilateral (from the outer surface)
freezing (-30 °) and thawing (+ 30 °).

Studies have shown that samples of expanded
clay concrete with and without additives,
saturated with water, after the test retained
their original appearance.

In the samples of expanded clay concrete
without additives and with the addition of
ESNCs saturated with a solution containing
17.95% by weight sodium chloride, swelling
and cracking of the texture layer took place.

Samples immersed in a solution of sodium
chloride of 35.9% by weight after the test
completely lost the texture layer.

Samples made of expanded clay with the
addition of FES and saturated at various
concentrations of sodium chloride solution
after the test retained their original
appearance.
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Fig. I. Dependence of the sorption humidity of building materials on the degree of salinity of
sodium chloride.

a) expanded clay concrete;
b) expanded clay concrete - with the addition of ESA;
.c) expanded clay with the addition of FES
1-sodium chloride is absent when soaking in a solution of a concentration of 3.59% per 100 g
of water
2 - when soaking in a solution of a concentration of 17.95% per 100 g of water
3 - when soaking in a solution of a concentration of 35.9% per 100 g of water
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The introduction of various types of Dots.A.T.Mirzaahmedov,

organosilicon additives into the concrete mix
and mortars during their manufacture is one
of the ways to protect building envelopes that
are operated under the salt form of physical
corrosion or high humidity.

It is more effective to give concrete and
mortar hydrophobic properties to the cement
stone in the entire volume of the structure,
which becomes possible if a
polyphenylethoxysiloxane additive is used.

FES additive increases the durability and
thermal properties of building envelopes due
to a significant reduction in sorption moisture,
including in the presence of salts.

A significant increase in the vapor
permeability of expanded clay with an
additive in the presence of salts also plays a
positive role, as it contributes to more
intensive drying of structures.
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