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Table 1 Composition of oxidizer solution

AN+ SCe*

Water

Stabilizer***

85. 8%

4.7%

9.5%

addition

* Ammonium nitrate
** Sodium chlorate

*** Sodium phosphate, Sodium pyrophosphate, Disodium hydrophosphate,

and Sodium tripolyphosphate

Table 2 Formulation of emulsion

Oxidizer Water Fuel
Al sse%t 9.0% 5. 4%%**
B 83. 39;%* 11. 4% 5. 39, %

* Ammonium nitrate and Sodium chlorate
¢ Ammonium nitrate and Sodium nitrate
*** Emulsifier and paraffin
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Fig.1 Cone size in the critical diameter test
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Fig.2 Effect of NaCl on the decomposition of SC
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Fig.3 Effect of phosphates on stability of the
oxidizer solution containing SC.
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Table 3 Effect of oxygen balance on detonation properties

After-deto. fume
OB BM DV at 20C MIT co NOx
(%) (%TNT) (m/sec) <) C1/kg) (1/kg)

-10.0 106 4810 —15 12.7 0.3
-7.5 107 4900 -25 13. 4 0.2
-5.0 109 4050 -25 7.0 0.2
-25 113 4950 -30 8.4 0.3
0.0 113 4900 -30 6.9 0.8
+2.5 114 4760 —30 4.8 5.7
+5.0 112 4590 -30 3.1 6.1
+7.5 109 4310 -30 31 7.1

OB ; Oxygen Balance
BM ; Ballistic Morter Value
MIT ; Minimum Initiation Temperature
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Table 4 Critical diameter

A Density (g/cm?) .02 | L12 | 1.22
De¢ (mm) 5.0 5.7 8.8
B Density (g/cm?) 1.00 | .10 | 1.19
Dc (mm) 5.8 5.8 10.5

SC &3HLEM Aka, §FLAVWERBI:
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Table 5 Results of the projectile impact test

15mmé 20mm¢
Density Temp. Vi/Ve Density Temp. Vi¥/Ve*
(g/cm?) © (m/sec) (g/cm®) (49 (m/sec)
A 1. 40* 80 300/400 1. 40* 100 146/162
1.14 20 250/350 1.19 100 209/246
80 250/350
100 250/350
1.01 80 300/400 1.03 100 247/286
B 1.08 80 350/400 1.12 20 368/376
1. 40*; GMB not contained
Ve ; The minimum velocity at which all the three trials result in explosion.
Vi ; The maximum velocity at which all the three trials result in failure.
Ve* ; The minimum velocity at which explosion is resulted.
Vf* ; The maximum velocity at which failure is resulted.
Table 6 Sensitivity to initiation with caps
Density Temp. - Cap number Note
(g/cm?) <) 0 1 Primary Base
A 114 0 3/3 - Cap No. charge charge
20 3/3 - (DDNP;g) | (PETN;g)
B 1.05 0 0/3 3/3 0 0.2 -
20 2/3 3/3 1 0.2 0.1
E= O LDERL, EOMBHEHF 100T LK
400 l]s 156 80°C S &, MBI E ML Ty SR IiTRERRIC X 0
| N - RE&ELELNEBLORE, BELLT2EMHY
300 b T e 1+=4 LOBROELE,

-~
-~ -

A 15¢ 80°C

200
A 20¢ 100°C

-
[=]
o

T

—— Projectile velocity m/sec

o 1 ] ] ' A
1.00 1.30 1.20 1.30 1.40

—— Density g/cm3
Fig.6 Correlation between density and
critical projectile velocity
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Table 7 Card gap test results

Density Temp. Critical Critical
gap length shock pressure
(g/cm?) C) (mm) (kbar)
1. 40% 100 30—40 16.3—12.8
A 1.12 20 45—50 11.2— 9.7
1. 40* 100 30—40 16.3—12.8
B 1.05 20 35— 40 14.5—12.8

1. 40%; GMB not contained

Table 8 Pendulum friction sensitivity

Judgement
E P S clu
A —_ 10
A¥* -_ 10
A*E — 4 [
B — | 10
No. 2 ENOKI -1 4 6 -

A* ; emulsion broken down
A*; emulsion broken down and dried up
(water content; 0%)
Judgement E; Explosion
P ; Partial explosion
S ; Snaps
C; Crackles
U; Unaffected
Weight ; 30kg, Fall height;2m,
Shoe plate ; Stainless 2 cm,
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Table 9 Results of Spontaneous Ignition Test

Temp.
Sample Observation
P )
146 no exothermal reaction
A 128 ”
116 "
150 ignition after 2.2 hrs
140 ignition after 4.5 hrs
A 128 ignition after 11. 3 hrs
(emulsion 118 slight exotherm after 14 hrs
broken down) 88 no exothermal reaction for 3 days
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Table 10 Result of pressure vessel test

PVLD*
(mm)
A 1.4
B 1.2

*; The minimum orifice diameter rupture
plate doesn't burst with.
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Table 11 Storage test results

. after after
Initial
6 mon. 12 mon.

Density BM SD MIT SD MIT SD MIT
(g/cm®) | (%TNT) (mm) €9) (mm) ) (mm) 149

A 1.12 110 88 -35 75 =35 50 -30
1.17 112 75 —30 75 -30 38 -20

B 1.09 105 50 —30 50 - 30 38 —-20
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Emulsion Explosive Containing Sodium Chlorate

by Yoshikazu HIROSAKI* Toshio ISHIDA* Yoshiaki FUKATSU®*,
Nobuo MORI* Katsuhide HATTORI* and Hiroshi SAKAI*

We have been developing a new type of emulsion explosive containing sodium
chlorate (SC) in ammonium nitrate- water dispersion phase. This paper describes
the results of performance, sensitivity, and storage tests for the explosive.

It was found that the explosive is more sensitive and powerful than the conven-

tional emulsion explosive which contains sodium nitrate instead of SC.

Further-

more, it is noted that the explosive developed can be initiated with caps under

lower temperature in comparison with conventional one even after long-time stor-

age.

(*Taketoyo plant, Nippon Oil & Fats Co. Ltd., 82 Nishimon
Taketoyo-cho, Chita-gun, Aichi-ken, Japan)
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