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ABSTARCT
Today, substances based on silicon and organic compounds are widely used in the chemical industry. From them, modified materials with
many properties are synthesized. Such materials are highly resistant to deformation, temperature, fire and various external influences. With
this in mind, the modification of liquid glass was carried out with the participation of various local organic raw materials (crotonaldehyde,
HYPAN and formaldehyde, active dyes, etc.). The physicochemical properties of liquid glass were studied before and after modification. The

areas of use of the obtained modified product were studied.
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INTRODUCTION

Solving the durability problem and improving the
physical and mechanical properties of building materials used
in the national economy today, as well as obtaining composite
materials resistant to chemical effects and using them, is one
of the urgent problems[1-3]. According to their mechanical,
technical and economic indicators, polymer silicate
compositions are actively used in the construction industry.
Therefore, a number of studies are being carried out to change
the structure and properties of silicate materials by adding
polymer additives of different nature. Modification of liquid
glass with various substances creates a basis for the use of
local raw materials[4-6]. Another way to improve the
properties of products made of polymer silicate compositions
is to improve their production technology. Today's new trend
in the technology of silicate, ceramic and inorganic
composites is the creation of materials from solutions by sol-
gel processes[6-9]. The essence of such a process is the use of
metal oxides and oxyhydrates, which have the ability to
transform from liquid systems into solid products[10-12].

MATERIALS AND METHODS

Industrial application finds a method of preliminary
preparation of the gel and its subsequent peptization. Sodium
silicate and silicic acid are reacted to obtain sol from silicates.
After the mixture is washed from the salts formed by the
reaction, the newly precipitated gel is mixed with an aqueous
solution of ammonia. The resulting mixture is peptized under
a temperature and pressure of 185-195 °C. In the ash
stabilized with alkali to pH 7.8-8, polymerization proceeds to
a certain value corresponding to a specific surface area of 480-
510 m%g, which corresponds to a particle size of 4+5.5 mm.
The polycondensation reaction between the silanol groups
during the aging process of the sol leads to an increase in pH.
A number of physicochemical properties of the
polycondensation product obtained in the presence of liquid
glass with croton aldehyde and HYPAN were investigated.

RESULTS

Viscosity and light absorption index of modified
liquid glass were determined in laboratory conditions. For this,
refractometer (DR301-95) and automatic  viscosity
determination (HAAKE viscotester 1 plus and 2 plus) devices
were used. The obtained results are presented in Tables 1 and
2.
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Table 1.

Concentration dependence of viscosity of liquid glass modified with HAAKE viscometer

Modified liquid glass Temperature, °C Solution concentration, Viscosity, dPas
%

Liquid glass+croton 29.6 25 0.04
aldehyde+HYPAN

Liquid glass+croton 29.4 30 0.05
aldehyde+HYPAN

Liquid glass+croton 29.5 50 0.08
aldehyde+HYPAN

Liquid glass+croton 29.5 75 1.48
aldehyde+HYPAN

Liquid glass+croton 29.7 90 1.56
aldehyde+HYPAN

Table-2.
Light absorption indicators of modified liquid glass solutions with different concentrations at 28 °C
Modified liquid glass Temperature, °C Solution concentration, Light absorption, nD
%

Liquid glass+croton 28 10 1.3945
aldehyde+HYPAN

Liquid glass+croton 28 20 1.3865
aldehyde+HYPAN

Liquid glass+croton 28 30 1.3798
aldehyde+HYPAN

Liquid glass+croton 28 40 1.3760
aldehyde+HYPAN

Liquid glass+croton 28 50 1.3664
aldehyde+HYPAN

Liquid glass+croton 28 60 1.3597
aldehyde+HYPAN

Liquid glass+croton 28 70 1.3537
aldehyde+HYPAN

Liquid glass+croton 28 80 1.3430
aldehyde+HYPAN

As can be seen from the above tables, the viscosity
and light absorption indicators of the modified products of
liquid glass changed depending on the concentration. The
viscosity increased to 0.04 dPas when the concentration was
25%, and to 1.56 dPas when it was 90%. The light absorption
index changed from 1.3945 nD when the concentration was
10% to 1.3430 nD when it was 80%. As a result, the
concentration increased, the viscosity increased, and the light
absorption index decreased.

CONCLUSION

In conclusion, it can be said that today the use of
polymer materials based on water-soluble silicates with
organic additives, resistant to acidic and neutral environments
and high temperature effects, has begun to develop. Such
polymers are cheap, easy to manufacture, non-toxic and, most
importantly, non-flammable. There is a certain perspective for
organic matter and liquid-glass based bonding composite
materials.
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