About convective burning of aluminum powder PAP-2 with water

ABOUT CONVECTIVE BURNING OF ALUMINUM POWDER PAP-2
WITH WATER

V. E. Khrapovskii and B. S. Ermolaev

N. N. Semenov Institute of Chemical Physics, Russian Academy of Sciences, 4 Kosygin Str., Moscow 119991,
Russian Federation

Abstract: Burning of the stoichiometric mixture of aluminum (flake powder of the trademark PAP-2) with water
in the closed volume bomb has been studied. It is shown that depending on the sample diameter and pressure
generated by the igniter, there are three situations observed: the mixture does not burn, the mixture burns in a slow

mode (layer-by-layer burning mode), or the mixture burns rapidly with participation of the convective burning
mode. The process behavior observed in the rapid burning mode, especially, effects of pressure generated by the
igniter and of length and initial density of the sample, are, in general, similar to the behavior of the convective
burning which had been studied in tests with powder mixtures of aluminum and oxidizer (ammonium perchlorate
or ammonium nitrate) and presented in the literature. The difference is that due to rather low activity of water as
oxidizer, convective burning of the mixture of aluminum with water proceeds at rather low velocities and is harder

initiated.
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