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Table 1 Formulation of Solution
AN | SN | CN [H;0| Dendty 1 E P
No at 55
) { @) | @) [ | ) | ©
1 51.8{17.2117.2| 13.8 1.55 | 45
2 |57.2|14.9/14.9)13.0 1.54 52
Note AN ; Ammonium nitrate
SN ; Sodium nitrate
CN ; Norsk Hydro Calcium nitrate
F. P ; Fudge Point
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Table 2 Results of tests for determining emulsifier

Nonionic emulsifier After 7 temp. cycles
Emulsion | Mixing with Detonability
Name HLB nitromethane Consistency at —20°C
A 8.6 Bad Bad - —
B 5.0 Good Bad - -
C 4.3 Good Good Good Deto.
D 3.7 Good Good Good Deto.
E 1.8 Bad Bad — -
Table 3 Formulation in tests shown in Table 2
Solution :f::t]::f:e:f Nitromethane Micro
No.2 & paraffin gel balloon
%) iy ) (%)
76.3 3.7 15.8 4.2
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Table 4 Results of tests for determining
quantity of microballoon

Table 6 Effect of adding microballoon
to nitromethane gel and emulsion

1 £ )] 3 i

i‘i’:::::ll::n Density ?z' 2X°c :{ ;:c | ?nl::;;:zl;in p-v s D
(%) P (g/cal) (m/sec) (mm) NMP gel | Emalsion at 20 C a’t) 20 C
3.3 1.20 3540 e %) %) (m/sec) | (D=60mm)
4.3 1.17 3710 60 6.4 — 3790 2/2 Deto.
5.4 1.15 3880 Y& 5.3 1.1 3640 2/2 Deto.
6.4 1.10 3790 105 4.3 21 3570 2/2 Deto.
7.4 1.03 3650 9% 3.2 3.2 250 | 1/2 Deto?

Note 1) Percent by weight of the total 21 4.3 3380 Fail. ©

composition
2) D. V; Detonation velocity
3) S. D; Sympathetic detonation

Table 5 Formulation

Note 1) NM; Nitromethane

2) D ; Distance between donor and
acceptor
3) One of two trials results in detona-

tion

4) Both of two trials result in failure

. Mixture of .
Solution . Nitromethane 5) Formulation ; Same as one shown
No. 1 emulsifier gel Tabl
. in Table §
% | & Pun @) -
(%)
78.9 4.5 16.6
Table 7 Resuts of tests for determining quantity of nitromethane gel
Mix. of
io'- 1» 1 i& | NMgd | MBY | Density t"z‘o‘fc :;”Dt M.LT®
2 | pan. @ | @ | G/ed | ° )
(%) (%) (m/sec) (mm)
73.6 3.6 16.8 6.0 1.10 3820 105 -35
77.6 4.9 1.2 6.3 1.08 3650 75 -25
80.7 5.7 7.0 6.6 1.07 3510 45 -15
86.0 7.0 - 7.0 1.06 3330 15 —10

Note 1) Sol. ; Solution

2) Mix.; Mixture, emul ; emulsifier, para. ; paraffin

3) MB ; Microballoon
4) M. L. T. ; Minimum initiation temperature
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Table 13 Formulation of permitted emulsion explosives

Soluti Mixture of Nitromethane Micro
No olution emulsifier l balloon
(%) & paraffin &
%) %) (%)
1 74.3Y 4.1 15.3 63
2 7819 4.8 10.9 6.2

Note 1) The solution is No.1 solution containing about 1 % NaCl by weight

of the total composition

2) The solution is No. 2 solution containing about 2 9% NaCl by weight

of the total composition

Table 14 Results of tests for permitted emulsion explosives (400g)

Gallery Test s.D | BP® Chem.® License
No.| Temp.| R.HY| CH, Coal (mm) anal. number
149 dust
1 18-19 | 70-78 | 0/10 0/5 5/5 62.2 Passed Kyuken
6229
2 18-19 | 73-78 0/10 0/5 5/5 60.4 Passed Kyuken
6230
Note 1) R. H: Relative humidity
2) BP ; Ballistic pendulum
3) Chem. anal.; Chemical analysis
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Permitted Emulsion Explosives Containing Nitromethane as Sensitizer

by Katsuhide HATTORI*, Yoshiaki FUKATSU*,
Masao TAKAHASHI*, and Hiroshi SAKAI*

Permitted explosives become less sensitive to detonation in order to get the

safety in coal mines,

Workers, who have used dynamites in mines for a long time,

don’t like some explosive like water-gel because of the consistency and the handling.
We have solved the problems of sensitivity and handling by making emulsion
contain nitromethane as sensitizer, because we could get emulsions having some

consistency just like dynamites.

As the result of study,

the emulsion explosives

have passed the official test for parmitted explosives, 400 g in the test of methane

gas and coal dust without stemming.

(*Taketoyo Plant, Nippon Oil & Fats Co. Ltd., 82 Nishimon, Taketoyo-cho,

Chita-gun, Aichi-ken, Japan)
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