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THE STUDY OF COMBUSTION PROCESS OF CHEMICAL GAS-GENERATING
CATRIDGE (CGC) IN THE COMPOSITION OF AMMONIUM NITRATE AND NANO
ALUMINUM COMBUSTIBLE ADDITIVES

Mansurov Z.A., Tulepov M., Kazakov Y.V., Tursynbek S., Abdrakova F.Y., Baiseitov D.A.

Abstract

" The regularities of combustion of pyrotechnic composition depending on the content of nanoaluminum have been
studied. Chromatographic analysis for composition Ne2: AN-NA-DC-Mg was performed. Flash point of pyrotechnic
component was determined.

Introduction

In the industry gas generators are used to increase the yield of oil and gas in the wells, which
provides thermal-gas-chemical processing of idled oil and gas wells. In this case, disclosure of
fracturing and cleaning of perforated hole from sludge and paraffin in the pipe occur. There are
known gas-generating chemical compositions: NaClO3; — oxidizer, liquid hydrocarbons such as
kerosene, diesel fuel, gas condensate, secondary industrial and vegetable oils are used as fuel;

. NH4NO; — oxidizer, nanocarbon — fuel [1].

Lately when extraction of block stone people try to use substances, which create the pressure
in the hole due to combustion reaction in deflagration mode, i.e. in the combustion mode or in the
low speed detonation mode [2].

Carbon containing nanostructured materials based on mineral and vegetable raw materials are
developed at Institute of Combustion Problems [3].

Experimental part

The mixtures were prepared with the different ratio of components: granulated ammonium
mitrate (AN), nanoaluminum powder, depleted material (10 % bitumen + 90 % used oil), dispersed
coal (DC), magnesium powder. The components were weighed on electronic balances and
thoroughly mixed in a phosphorus mortar. The mixtures were loaded into thick-walled pipe with
\diameter 1,5 cm and height 22,7 cm. The burning process was initiated from top of pipe with -
mitiator composition (50 % Mg+50% smokeless powder). Burning time of mixtures was measured
wsing stopwatch. The burning rate was measured by dividing height of pipe by the burning time.

Flash point of pyrotechnic component was measured using optical pyrometer.

Gases formed in the results of burning of mixtures were determined by using gas
shromatography of the brand «Crystal Chromatech 5000».

esults and their discussions

Pyrotechnic gas-generating mixtures based on oxidizer and nano aluminum combustible
sdditives were investigated. Burning rate depending on the content of nanoaluminum was
determined. Mixture, Nel, mass, %: AN — 94; NA — 0,5; depleted material (10 % bitumen + 90 %
wsed oil) — 5,5 %. Ammonium nitrate is granule, it was not milled. The investigation was carried out
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