Accepted Manuscript =
thermochimica acta_

Title: Comparative study of thermal stability and combustion
of dinitropyrazole isomers

Authors: V.P. Sinditskii, T.H. Hoang, A.D. Smirnova, V.Yu.
Egorshev, N.V. Yudin, [.A. Vatsadze, I.L. Dalinger

PII: S0040-6031(18)30431-3

DOI: https://doi.org/10.1016/j.tca.2018.07.006
Reference: TCA 78039

To appear in: Thermochimica Acta

Received date: 23-6-2018

Revised date: 4-7-2018

Accepted date: 11-7-2018

Please cite this article as: Sinditskii VP, Hoang TH, Smirnova AD, Egorshev
VYu, Yudin NV, Vatsadze IA, Dalinger IL, Comparative study of thermal
stability and combustion of dinitropyrazole isomers, Thermochimica Acta (2018),
https://doi.org/10.1016/j.tca.2018.07.006

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.2018.07.006
https://doi.org/10.1016/j.tca.2018.07.006

COMPARATIVE STUDY OF THERMAL STABILITY AND
COMBUSTION OF DINITROPYRAZOLE ISOMERS

V.P. Sinditskii,! T.H. Hoang,! A. D. Smirnova,! V. Yu. Egorshev,! N.V. Yudin,}, I. A. Vatsadze,? I.L.
Dalinger?

1 Mendeleev University of Chemical Technology, 9 Miusskaya Sq., 125047 Moscow, Russia
2 N.D. Zilinskiy Institute of Organic Chemistry, Russian Academy of Science, 47 Leninskiy Prosp.,
119991 Moscow, Russia

! Corresponding author. Tel.: +7 495 4966027, fax: +7 495 4966027.
E-mail address: vps@rctu.ru (V.P. Sinditskii).

Graphical abstract

Ry R,
/ \ + NO,
./N
Ry Rz/ N
Z/ \<N
’T]/ \Rl RZ Rl R2
N02 I B N
H ~N -NO, HC_ 2N
O,N
Highlights

e Decomposition of N-nitropyrazoles is controlled by reaction of isomerization.
e The following C-NO; bond rupture is not rate-limiting stage.

e Isomeric dinitropyrazoles have different thermal stability and volatility

o Despite different properties all dinitropyrazoles have close burning rates.

e Melt-castable isomeric dinitropyrazoles burn at the same rates as well-known HMX.

Abstract

A comparative study of the thermal stability and combustion peculiarities of three dinitropyrazole isomers was carried out.
It has been found that the rate-limiting stage of the decomposition of 1,3-dinitropyrazole (1,3-DNP) and 1,4-dinitropyrazole
(1,4-DNP) both having the N-bounded nitro group, is the N—C migration of the nitro group rather than its elimination,
followed by secondary decomposition reactions of non-aromatic 3H-pyrazole. In the case of 3,4-dinitropyrazole (3,4-DNP)
the rate-limiting stage is assumed to be the nitro group elimination. All the studied pyrazole isomers revealed close burning
rate vs. pressure dependences despite significant differences in the thermal stability and volatility.
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