Accepted Manuscript o
thermachimica acta_
Title: Thermal decomposition of mechanoactivated

ammonium perchlorate

Authors: A.Yu. Dolgoborodov, A.N. Streletskii, A.A.
Shevchenko, G.A. Vorobieva, G.E. Val’yano e

PII: S0040-6031(18)30351-4

DOI: https://doi.org/10.1016/j.tca.2018.09.007
Reference: TCA 78091

To appear in: Thermochimica Acta

Received date: 6-6-2018

Revised date: 1-8-2018

Accepted date: 8-9-2018

Please cite this article as: Dolgoborodov AYu, Streletskii AN, Shevchenko AA,
Vorobieva GA, Val’yano GE, Thermal decomposition of mechanoactivated ammonium
perchlorate, Thermochimica Acta (2018), https://doi.org/10.1016/j.tca.2018.09.007

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.tca.2018.09.007
https://doi.org/10.1016/j.tca.2018.09.007

Thermal Decomposition of Mechanoactivated Ammonium Perchlorate

A. Yu. Dolgoborodov®?*, A. N. Streletskiil, A. A. Shevchenko® 3, G. A. Vorobieva?, and G. E. Val'yano?

1Semenov Institute of Chemical Physics, Russian Academy of Sciences, Moscow, 119991 Russia
2Joint Institute for High Temperatures, Russian Academy of Sciences, Moscow, 125412 Russia
3National Research Nuclear University MEPhI, Moscow, 115409 Russia

*e-mail: aldol@ihed.ras.ru

Highlights:

e Regimes of non-explosive mechanoactivation of ammonium perchlorate are found
e Thermal decomposition temperature decreases by more than 100 °C
e Rapid release of oxygen at a temperature of 250-260 °C

Abstract —

The regimes of non-explosive mechanical treatment of ammonium perchlorate (AP) in high-energy intensity
planetary ball mill are found. The changes in the structure and reactivity of AP as a result of mechanical
processing were studied by methods of synchronous thermal analysis with registration of mass spectra, x-ray
diffraction, microscopy and elemental analysis. Mechanical treatment reduces the particle size from 1000 um
to a fraction of um and leads to formation of agglomerates of submicron particles with sizes of 5-10 um. X-
ray diffraction analysis shows the absence of the formation of new phases and a substantial broadening of
the diffraction lines. As a result of mechanical activation, the temperature of AP thermal decomposition
decreases by more than 100 ° C, accompanied by the rapid release of oxygen at temperatures of 250-260 ° C,
immediately after the phase transformation in AP. The results obtained make it possible to explain the
phenomenon of a significant increase in the detonation ability of mechanically activated AP and its mixtures
with Al.
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1. INTRODUCTION

One of the effective ways to increase the burning and detonation rates of energetic materials based
on metal and a solid oxidant is their mechanical activation (MA) in ball mills [1-5]. MA is accompanied by
grinding and mixing of components with increasing effective contact surface of reagents, as well as the
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