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Table 1 Sensitivity of prilled ammonium nitrate and ammonium perchlorate in
steel tubes with various diameters

Steel tube diameter Number of detonators
(mm) 1 2 3

17 N N N N N N N N N

Prilled 22 E E E E E E E E E
ammonium 24 I E E I E E I E E
nitrate 31 N N N E E E E E E

40 N N N E E E E E E

17 N N I I 1 1 1 1 1

Ammonium 22 N N I E E E E E E
perchlorate o N NN 11 E EE
31 N N N I 1 1 E E E

40 N N N N N N I I N

E : Explosion, I : Incomplete explosion, N : non explosion
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Table 2 Sensitivity grade of steel tube detonation test

Grade Condition
1 Explosion, steel.-tube is destroyed in small pieces.
2 Explosion, steel tube is destroyed in middle size pieces
3 Incomplete-explosion, half tube is destroyed the other is not.
4 Incomplete-explosion, detonator vicinity tube is destroyed the other is not.
5 Non-explosion.
Table 3 Particle size distribution of ammonium nitrate
Mesh
<32 32~60 | 60~100 { 100~150 | 150~200 | 200~270
Sample
S-powder 0 39.6 52.5 7.6 0 0
M-powder 0 2.8 80.2 16. 4 0.6 0
Mesh
<8 8~10 10~14 14~20 20~36 36<
Sample
M-grain 0 5.6 88.0 4.6 1.3 0.6
S-prilled 0 16.0 57.0 23.0 4.0 0
M-prilled 0 0.9 37.5 54.3 7.2 0.1

Fig. 2 22mm tube detonation test,
S-powder AN
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Fig.3 35mm tube detonation test,
S-powder AN

#10mm ORIRD iz <, FBAMIZL D 14726
FRLET BB+ 5,

ST ORERIR, SHEOMMEMN G, Table 2 N}t
iZHE-T, SEBRICHTEEERTELE,

3. WERORREIC L SEBRE
HRIZRBEE /3 BB >V TREREFT
272
HENRELL L Tid, B, Bk, 7V Ak 348
B, BERLLTRS LMo 2fisAvk,
FOREATIE Table 3 1oR+iHY Tb 5.

- 79 —



Fig.4 22 mmtube detonation test,
S~prilled AN, O-cycle
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Fig.5 22 mm tube detonation test,
S-prilled AN, I-cycle
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Fig.6 22 mm tube detonation test,
S-prilled AN, 3-cycles
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Fig.7 22 mm tube detonation test,
S-prilled AN, 5-cycles

Fig.8 35mm tube detonation test,
S-powder AN, O-cycle

P o S iy
35 mm tube detonation test,
S-powder AN, 3-cycles

Fig.9

AE3Smm, W3 Smm, $#{E42mm O35mm FREL
BRELOHTLTIF 2.

Table 4 {322mm §HFRER, Table 5 {2135mm}
BRROBRTHS.

DENRREDV AT, RO LHiERERS,

1) [RUCBRE&22mm R HAER & 35mm FRTF BN &
1T9 &22mm TRBEN 2HFERF &N, 35mm T2
FBOSFEE BT END0) % S-powder DIE T4 S

IRAREELE



Table 4 Heat career effects of ammonium ni-
trate explosibility in the 22 om tube test
E : Explosion, I : Incomplete-explo-
sion, N : Non-explosion

Table 5§ Heat career cffects of ammonium ni-
trate explosibility in the 35an tube test
E : Explosion, I : Incomplete-explo-
sion, N : Non-explosion

Sample Cycle | Result | Grade { Density Sample Cycle | Result | Grade [ Density
0 E 2 1.00 0 N 5 1.03
1 E 2 0.92 1 N 5 0.95
S-powder 3 E 2 0.81 S-powder 3 ] 3 0.86
5 E 2 0.76 5 E 2 0. 82
0 N 5 0. 88 0 N 5 0. 88
. 1 N 5 0.83 . 1 N 5 0.83
S-grain 3 N 5 0.70 S-grain 3 N 5 0.78
5 N 5 0.70 5 N 5 0.72
0 I 4 0.8 0 N 5 0.80
1 1 4 0.77 1 N 5 0. 81
i S-prilled
S-prilled 3 I 3 0.76 pritie 3 N 5 0.76
5 1 3 0.69 5 N 5 0.74
0 E 2 0. 80 0 N 5 0.90
1 E 2 0. 83 1 N 5 0.91
M-powder 3 £ 2 0.81 M-powder 3 N 5 0.90
5 E 2 0.80 5 N 5 0. 86
0 N 5 0.98 0 N 5 1.01
R 1 N 5 0.95 . 1 N 5 0.99
M-grain 3 N 5 0.87 M-grain 3 N 5 0.87
5 N 5 0.83 5 N 5 0.84
0 I 3 0. 80 0 N 5 0. 81
1 1 3 0.78 . 1 N 5 0.79
-pri -prill
M-prilled 3 I 3 0.74 M-prilled 3 N 5 0.76
5 1 3 0.72 5 N 5 0.74

Fig. 10 35 mm tube detonation test
S-powder AN, 5-cycles
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Explosion Sensitivity of Ammonium Nitrate [

by Ikuo FUKUYAMA* Terushige OGAWA*

It has been said that pure ammonium nitrate is difficult to bring to detonation

by a weak initiation and the causes of accidental explosions of ammonium nitrate

are ascribed to the presence of some impurities, a strong initiation of a rapid heat-

ing within a large mass of the salt.

Recently, thanks to the development of ANFO and slurry

explosives pure

ammonium nitrate can be sensitive enough to brought to detonation by the initia-

tion of a commercial detonator.

Initiation by the commertial detonator No. 6 is effected with diameter of

confinement steel tube. We use a 22 mm inner diameter steel tube for the standard

ammonium nitrate detonation test.

Also we report thermal cycling effects on detonability of ammonium nitrate in

22 mm and 35 mm steel tube. Explosion sensitivity of some specimen is changed

by the thermal cycling. The cycle is 20° c-12hrs and 50’ ¢-12hrs and we repeat 1,

3 and 5 cycles for powder, grain and prilled ammonium nitrate.

(*Safety Engineering Department, Yokohama National

University : 156 Tokiwadai, Hodogayaku, Yokohama, Japan)
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