188

Short Communication

Propellants, Explosives, Pyrotechnics 77, 188 (1986)

A Nitrate Salt of a Hydrazine-Formaldehyde Polymer
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The reaction of formaldehyde with hydrazine produces
different products such as tetraformaltrisazine (TFTA) and
formalazine (FA) depending on the reaction conditions®?.
The importance of these compounds as fuels in propellant
systems and their thermal degradation properties were
recently discussed by Nambiar®. During the course of our
studies on the hydrazine formaldehyde reaction under altered
conditions we obtained a polymer (when two moles of form-
aldehyde are added to one mole of hydrazine under cooling)
which was different from the reported product as evidenced by
the L.R. spectrum (product 1, Table 1). This product, unlike
formalazine dissolves easily in concentrated nitric acid without
decomposition. More curiously, a solid precipitated from this
nitric acid solution (product 2, Table 1 for I.R.) gives two
exotherms, one at 100°C and another at 230°C. Also, this
solid is sensitive to No. 6 detonator and exhibits good explo-
sive characteristics (Table 2).

We believe that this product is a nitrate salt of a hydrazine-
formaldehyde polymer, which is structurally different from
formalazine.
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Table 1. I.R. Spectra

Compound v[em™]

3400, 2960, 2860, 2760, 1477, 1442, 1349,

1196 (no peak below 1000)

3395, 3224, 2954, 2889, 2774, 1624, 1470,

1437, 1347, 1195, 1091, 934, 825, 633

3324, 2996 to 2361 (complex series of absorption)
1600 (broad), 1384, 1207, 1050, 991, 912, 825,
805, 750

Formalazine

Product 1 from
present study
Product 2 from
present study

Table 2. Explosive Properties of Product 2

Test Remarks
Product2 PETN

1. Friction test (5 kg weight on pistil negative  negative
load and 3 m/s velocity)

2. Impact test (94.8 g steel ball height  negative  negative
1.5 m)

3. Fall Hammer test (30 kg weight2 m  negative  positive
height, anvil diameter 50 mm)

4. Lead block Expansion 430 ml 512 ml

5. Velocity of detonation Dautriche- 4375 m/s 8400 m/s

method (25 mm diameter, 0.8 density) (density 1.7)*

* Data from “Explosives” by R. Meyer, 2nd edition, Verlag Chemie,
Weinheim.
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