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Table 1 Properties of hydrazine nitrate

Colorless crystals

. Molecular weight 95.1
Density 1. 66g/cm?®
Melting point 70.7C
Decomposition temperature 229C
Energy of formation 586. 4kcal/kg
Oxygen balance +8.4%
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Fig. 1 Density of aqueous solution of HN
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Table 2 Ingredients used in the water gel explosives

Ammonium nitrate (AN) NH, NO, pxidiur
Hydrazine nitrate (HN) N:H, HNO, Sensitizer
Calcium nitrate (CN) Ca(NO,), 4H;0 Oxidizer
Water H,0
Guar gum (CoH005)n Gelling agent
Melamine (MM) NH;C : NC(NH,) : NC(NH;) : N Fuel
Azodicarbonamide (ADCA) NH,OCN : NCONH, Gas-former
Potassium antimonyl tartrate K (Sb (C,H:0¢) OH;) Crosg—linking
agen

3.2 %
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Table 3 Composition of the tested explosives

Sample| AN HN CN | Water |Guar gum| MM | ADCA SAO‘}::;(:;‘S of Density | AN/HN
crosslinking :
NO. | (&) | (&) | (& | (& | (&) | (&) | (&) [,y (g/em®)
| 62.0 | 14.2 2.3 8.6 1.4 11.1 | 0.16 1.25 L17~1.19 | 4.37
2 58.2 | 18.0 2.3 8.6 1.4 10.8 | 0.14 1.25 1.18~1.22 | 3.23
3 53,9 | 22.3 2.3 8.6 1.4 10.3 | 0.12 1.25 1.18~1,20 | 2.42
4 48,2 | 28.0 2.3 8.6 1.4 9.7 | o.11 1.25 1.19~1.22 | 1.72
5 38.1 | 38.1 2.3 8.6 1.4 8.7 | 0.10 1.25 1.17~1.20 | 1.00
6 31.2 | 45.1 2.3 8.6 1.4 8.0 | 0.09 1.25 1.16~1.20 | 0.69
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Table 4 Results of initiation test

%39 20 !
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Sample Temperature (C)
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6 Olo0}J]O0OjJ 0|10 O
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Table § Air-gap sensitivity of water gel
explosives
Sample Temperature (C)

No. 20 10 0
1 1.0 0.5 —_—
2 2.5 2.0 1.0
3 4.0 3.5 1.5
4 6.5 4.5 2.0
5 >8.0 7.5 5.5
6 >8.0 8.0 6.0
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Studies on water-gel explosives containing hydrazine nitrate (1)
Effects of adding hydrazine nitrate on physical and explosive properties

by Kazuo Shiino*, Shuzo Fujiwara*, Masao Kusakabe* and

Harumasa Okuno**

Water-gel explosives containing hydrazine nitrate (HN) as a sensitizer and
melamine as a fuel were prepared and the effects of adding HN on physical and

explosive properties were investigated.
The results were obtained as follows :

1) HN tends to lower the modulus of elasticity of explosives.
2) Initiation sensitivity and air-gap sensitivity increase with increasing the

amount of HN.

3) Detonation velocities of the explosives with high HN content at 20°C and
—20°C are 5000~5300m/sec and 4600~4800m/sec respectively.

( *National Chemical Laboratory for Industry, Hiratsuka Branch, 1-3-4 Nishi

Yahata, Hiratsuka, Kanagawa Pref.

**Nihon Carbide Industry Co. Ltd. 751, Honshin, Uotsu, Toyama Pref.)
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