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Relationship between Chemical Structure and Thermal
Stability of Reactive Chemicals (3rd Report)
—Thermal Decomposition of Nitrophenylhydrazine Isomers*—

by Takayuki ANDO** and Yasuhiro FUJIMOTO**

Abstract; In manufacturing, trasporting, and storage of reactive chemicals in recent years, the
hazard evaluations have been extremely important. In the chemical industry, the most concerns
are focused on thermal hazards such as runaway reactions and thermal decompositions, which
are mostly governed by thermodynamics and reaction kinetics of these reactive chemicals in the
system.

The purpose of this work is to establish the method of estimating the thermal hazards of
reactive chemicals by investigating the relation between the chemical structure and the decom-
position characteristics of these chemicals.

In our previous reports, the decomposition characteristics of the three respective isomers of
fourteen nitrobenzene derivatives were measured with Differential Scanning Calorimeter (DSC)
to clarify the isomeric effect on the decomposition of the isomers, and decomposition products
of the three isomers of nitophenylacetic acid (NPA) were analyzed with autoclave-Mass Spec-
tometer (MS), DSC-GC (Gaschromatograph)-MS, and CPP (Curie Point Pyrolyser)-GC-MS to
investigate the isomeric effect on the decomposition mechanism for the isomers.

In this paper, the decomposition characteristics of the two (ortho and para) isomers of nitro-
phenylhydrazine (NPH) were measured with DSC and ARC (Accelerating Rate Calorimeter),
and the decomposition products of these two isomers were analyzed with CPP-GC-MS and
DSC-LC (Liquid Chromatography).

The results are summarized as follows:

(1) The first exothermic peak in the DSC curve for o-NPH is mainly due to intramolecular
dehydration forming 1-Hydroxybenzotriazole (HOBT).

(2) The second exothermic peak in the DSC curve for o-NPH is mainly due to the decom-
position of HOBT formed in the first step of decomposition.

(3) The exothermic peak in the DSC curve for p-NPH is mainly due to dissociation of

hydrazino and nitro groups.
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Fig. 3 Self-heat rate for the decomposition of o-
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