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STUDIES ON THE EXPLOSION (PART 1):
ON THE PRILLED AMMONIUM NITRATE

By Yoshikazu WakazoNo and Shigetaka Kitao

Synopsis

We observed prilled ammonium nitrate by the electron and optical microscopes. We
also measured its bulk density, ratio of oil absorption and the detonation velocity of ammonium
nitrate fuel oil blasting agents, i. e. the mixture of the prilled AN and FO. We further made
the cap sensitivity tests and the drop hammer tests,

Through these measurings and testings, we concluded that the prilled AN which had the
following properties was the most suitable for ANFO blasting agents ; bulk density: 0.75~0.85
g/cc, ratio of oil absorption: 10~20g/ 100 g AN, water content: 0.5% or below, detonation
velocity: 2,500~3,300m/sec, cap sensitivity: unable to be detonated by a No.8 cap.
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Photo. 2. Slice of prilled AN by optical microscope.
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Photo. 3. Surface of prilled AN by electron microscope.
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Photo. 4. Surface of dense AN by electron microscope.

Fig. 1. Measurement of oil absorption.
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Table 1. Oil content and detonation velocity.

Qil content (%) Prilled AN (%) Detonation veolcity (m/s)
4 96 3080
5 95 3094
5.5 945 3120
94 3076
8 92 2840
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Table 2. Experimental results.

: . Ratio of oil absorption Detonation velocity
Samples (prilled AN) Bulk density (g/cc) (g/100 g AN) (m/s)
0.717 17.2 3200
Uncoated AN 0.840 9.6 2820
0.918 8.0 2610
1.010 46 2340
0.736 209 3370
Coated AN with 0.838 153 2650
kieselguhr 0874 13.0 2380
0.944 10.0
0.747 224 3480
Coated AN with 0.848 16.3 3120
surfactant 0.926 118 2980
1.038 6.3 2560
Low density AN 0.500 429 3790
Spencer 0.758 14.0 2820
(N-1V) (0.833) (11.6) (2500)
E 4000 1 o Uneoated AN
= ) & Coated AN with Kiesel githy
S % Coated AN with surfactant
5} ® SpenceY (N-E)
> 8500 @1mwdﬂwﬁYAN
= .
2
=
§
£ 3000
a
2500 +
2000 5 % o7 0.8 04 10
Bulk density (g/cc)
Fig. 4. Influence of bulk density on detonation velocity.
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Fig. 5. Influence of ratio of oil absorption on detonation velocity.
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Fig. 6. Relation of bulk density and ratio of oil absorption.
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Table 3. Particle size and detonation velocity.

Sample Particle size (mesh) Detonation velocity (m/s)
1 +10 2600
2 —-10~+14 2780
3 —14~+20 3000
4 —20~+32 3480
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Fig. 7. Influence of particle size on detonation velocity.
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Photo. 5. Sensitivity tests on AN (with surfactant)-FO in iron pipes.
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Photo. 7. Sensitivity tests on low
density AN-FO in iron pipes.

Photo. 6 L

Sensitivity tests on AN(with Photo. 8. Sensitivity test on AN
kieselguhr)-FO in iron pipes. (Spencer N-IV)-FO in iron pipes.

83

Photo. 9. Sensitivity test pipes on
granular TNT in iron pipes.
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Table 4. Sensitivity tests.

Bulk density Detonating caps
Samples

(g/cc) No. 8 No. 6 No. 3

0.747 O A N
Coated AN with 0.848 VAN yAN
surfactant 0.926 VAN X

1.038 X
Coated AN with 0.736 AN AN
kiesel guhr 0.838 X
Low density AN 0.500 O A
Spencer (N-1IV) 0.758 A A l
Granular TNT X b

(Note) QO :Detonation A\ : Half detonation X : Non-detonation

B Table 5 [ORTLHINBDTH S, WINOBEALEREIADONEL -1, &, FFEEI
ANFO DER%, BEESADOSNLEAZV D,

Table 5. Drop hammer tests.

Samples Sensitivity
Low density AN-FO 4/10
Prilled AN-FO 2/10
Granular TNT* 0/10

(Note) Hammer weight : 5 kg, Height : 60 cm
*Water content : 7%
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Fig. 8. Sensitivity test of ANFO in vinyl chloride pipe.

Detonating cord
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Table 6. Standard of prilled AN.

Details Prilled AN Spencer (N-IV)
Bulk density (g/cc) 0.75~0.85 0.758 (0.833)
Ratio of oil absorption(g/100g AN) 10~20 14.0 (11.6)
Particle size (mesh) 6~22 8~20 (8~16)
Water content (%) 0.5 or below 022 (0.09)
Detonation velocity (m/'s) 2500~3300 2820 (2500)

e L. . Unable to be detonated Unable to be detonated

Sensitivity test in iron pipe by a No. 8 cap by a No. 8 cap

Koy EIREOBRICONTIB TRARTH 20 AERRBOBERRED L LJCOOBEREL A — 71— OB
Rind, K3 05% UTHEYUTHELEZ BN L.

BRIKESEOEBEE B ALK, BRYLEREKK ERICFEKDE 2 — 7 —13 ST E 4 OIsH %%
1o REA S LR R AR, BERERKK AR TH AR E AT fale B 5. F-BHEEERIC
DN THRE 1R FERA AL BT IE S I 5.

g ® X ™

1) @R BT v e=Tobt (B48), TEAEHSE, P1e%E 4, B 1, 119H.
2) AREE—ER, KEEZ, DIIEZ, BNIRAR: B, #H37.12, A&

3) FRE: FEREFEE L, EUHEN1CT), W2.8, 373, ALE.

4) FHEET—, EHEEBTOR R L, RS, H48%, W45, ##38.8, MUH



164

5)
6)

(p)
8)

SURBF R RREEH 6 8 5 (84.40.3)

RAMRIE/RS, SREE : GRBEOKERRT:, TRARBLE, B0k, M8 329°

Bureau of Mines : Safety Recommendations for Sensitized Ammonium Nitrate Blasting Agents,

No. 8179, Jan. 1963.
National Fire Protection Association : NFPA, No. 495, May 1962.
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