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A significant acceleration in the development of new types of materials is achieved by
using methods that show the contribution of each additive to various indicators of the models being
developed. The use of thermal analysis methods has a traditional character, because this analysis
provides information about the beginning of thermal and thermal-oxidative transformations,
including the kinetic and thermophysical features of the course of these processes. Thermal analyzes
make it possible to determine a number of physicochemical and thermochemical parameters, as well
as to obtain information about the mechanism of action of ingredients on the processes of pyrolysis
and thermal-oxidative degradation of materials. Thermal analysis data allow you to more accurately
control the processes of decomposition of substances and materials. Based on this, thermal studies of
the obtained samples of materials were carried out. [1-6].

This paper presents the results of thermal studies of the obtained new samples of refractory
heat-shielding materials based on local mineral such as aluminum oxide, wollastonite, sodium liquid
glass, silica.

On the heating curve of the composition of a sample of aluminum oxide, silica, sodium
carboxymethyl cellulose, sodium water glass, three endothermic effects were found at temperatures
of 110, 360, 4320C and seven exothermic effects at temperatures of 240, 304, 322, 400, 420, 475,
and 6520C. The first endothermic effect proceeded with the removal of moisture. Weight loss in the
temperature range of 90-150 OC according to the TG curve was 3.60%. A further increase in
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temperature led to a slow decrease in temperature. The total decreasing mass in the temperature range
90-9000C according to the TG curve was 7.21%.

The heating curve of a sample of the composition of sodium carboxymethylcellulose, sodium
liquid glass was characterized by a single endothermic effect at a temperature of 1380C and two
exothermic effects at temperatures of 360 and 4520C. The nature of the first endothermic effect was
due to the removal of water. Weight loss in the temperature range 90-1500C according to the TG
curve was 2.46%. The nature of subsequent thermal effects caused a slow decrease in mass. The total
weight loss according to the TG curve in the temperature range of 90-9000C was 7.65%.

The DTA curve for the composition of a sample of kaolin, finely dispersed wollastonite, and
water glass revealed two endothermic effects at temperatures of 115, 1300C and seven exothermic
effects at temperatures of 200, 230, 295, 370, 400, 477, and 6700C. All detected thermal effects
proceeded with a decrease in mass. The total weight loss in the temperature range 60-9000C according
to the thermogravimetry curve was 19.82%.

The heating curve of the sample composition from aluminum oxide, finely dispersed
wollastonite, sodium water glass was characterized by two endothermic effects at temperatures of
140, 2100C and three exothermic effects at temperatures of 340, 440 and 5450C. The found thermal
effects were accompanied by a decrease in mass. The total weight loss in the temperature range 60-
9000C along the thermogravimetry curve was 14.08%.

On the heating curve of the composition of a sample of sodium liquid glass, calcium oxide, four
endothermic effects were observed at temperatures of 110, 170, 206, 2750C and six exothermic
effects at temperatures of 305, 348, 432, 472, 535, and 6880C. The detected thermal effects proceeded
with a decrease in mass. The total weight loss in the temperature range 60-9000C along the
thermogravimetry curve was 18.40%.

The heating curve of the sample composition of silicon dioxide nanoparticles, sodium liquid
glass, was characterized by seven endothermic effects at temperatures of 132, 150, 170, 185, 230,
320, 3680C and three exothermic effects at temperatures of 460, 520, 6600C. The manifested thermal
effects were accompanied by a decrease in mass. The total weight loss in the temperature range 60-
9000C according to the thermogravimetry curve was 30.77%.

The heating curve of the sample composition from the finely dispersed mineral wollastonite,
sodium liquid glass was characterized by a single endothermic effect at a temperature of 1380C and
two exothermic effects at 360 and 4520C. The nature of the first endothermic effect is due to the
removal of water. Weight loss in the temperature range 90-1500C according to the TG curve was
2.46%. The nature of subsequent thermal effects caused a slow decrease in mass. The total weight
loss according to the TG curve in the temperature range of 90-9000C was 7.65%.

The heating curve of a sample of the composition of sodium water glass, silica, wollastonite
mineral, was characterized by a single endothermic effect at a temperature of 1380C and two
exothermic effects at temperatures of 360 and 4520C. The nature of the first endothermic effect was
due to the removal of water. Weight loss in the temperature range 90-1500C according to the TG
curve was 2.46%. The nature of subsequent thermal effects caused a slow decrease in mass. The total
weight loss according to the TG curve in the temperature range of 90-9000C was 7.65%.
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The heating curve of the composition of the sample from the mineral wollastonite, calcium
carbonate, sodium liquid glass was characterized by a single endothermic effect at a temperature of
1380C and two exothermic effects at temperatures of 360 and 4520C. The nature of the first
endothermic effect was due to the removal of water. Weight loss in the temperature range 90-1500C
according to the TG curve was 2.46%. The nature of subsequent thermal effects caused a slow
decrease in mass. The total weight loss according to the TG curve in the temperature range of 90-
9000C was 7.65%.
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Picture-1. Thermograms of the newly obtained compositions

Further, in order to predict the effectiveness of the developed fire and heat protective
compositions, a thermal analysis of the obtained compositions was carried out on the basis of data
obtained through differential thermal analysis (DTA). Further work on obtaining high decorative
qualities, effective fire-resistant protective compositions was carried out using local mineral raw
materials (aluminum oxide, dolomite, wollastonite and silica) with grain sizes less than 160 microns.

The experiments and calculations carried out made it possible to draw the following important
conclusion: in the presence of aluminum oxide and silica in the fire and heat protection mixture, the
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mixture effectively exhibits flame retardant properties throughout the entire ignition time, actively
opposing itself to the fire front due to air layers from water vapor. Such sequentially formed air layers
appear in the temperature range of 100-200, 300-500 and 600-900 ° C, significantly lowering the
temperature of the fire front, delaying the spread of an open flame for a certain time and stretching

(in
on

some cases preventing) the phase of active combustion. Thus, the resulting compositions based
the above mineral raw materials (aluminum oxide, dolomite, wollastonite and silica) can

effectively act as a protective barrier, actively counteracting the temperature rise on the surface of the
material, blocking the path to the process of propagation of the fire front and heat.
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