SYNCHRONOUS THERMAL ANALYSIS OF ENERGETIC CONDENSED SYSTEMS BASED ON CALCIUM, STRONTIUM AND BARIUM SULFATES
M.S. Nazarov*, V.I. Sarab'ev*, A.M. Korobkov**, E.G. Belov**

* Scientific Research Institute of Applied Chemistry, Russia, Sergiev Posad, Academician Silin Street, 3

info@niiph.ru

** The Kazan State Technological University, Russia, Republic of Tatarstan, Kazan, Karl Marx Street, 68

belov-55@mail.ru
The synchronous thermal analysis (STA) is used to investigate high temperature solid phase interactions in binary heterogeneous systems of the «oxidizer - fuel» type. Calcium, strontium and barium sulfates are investigated as oxidizers; magnesium, aluminum - magnesium alloy, aluminum, titan, zirconium, red phosphorus, amorphous boron, ultrananodispersed components with the average particle sizes of                        200 - 400 nanometers (ultradispersed aluminum and magnesium, ultradispersed aluminum - magnesium alloy, ultradispersed alloy of aluminim and amorphous boron) are studied as fuels.
STA is performed using hardware-software complex «Derivatograph Q1500D» within the temperature range from 20 to 1000 °C with linear heating rate of the sample of 10°C/min in the oxidizing air atmosphere and in the inert atmosphere of argon.
STA permits to determine how such parameters as oxidizer excess index, atmosphere type and consolidation factor influence physical and chemical processes of solid phase interactions. The comparative analysis of STA data has made it possible to estimate the effect of fuel reactivity and of dimension factor on physical and chemical processes of interactions between fuels and oxidizers. Complex chemical reactions of oxidizers and ultrananodispersed fuels proceed vigorously at temperatures about               50 - 250° С below and with specific thermal effects 40 - 60 % above that of corresponding metal powders with average particle sizes from 50 to 250 microns.
Data of thermodynamic modeling of binary systems investigated and X-ray phase analysis of their combustion products are in good agreement with STA results. This allows the use of all the results obtained for the development of new pyrotechnic compositions and products.
