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1 SEM

Fig.: 1 SEM photos of (a)common ammonium nitrate and (b) modified ammonium nitrate
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Table 1 Pore radius and pore volume of modified ammonium nitrate

Pore radius /nm Porevolume/(* L= g ') ( Pore volume® Total volume) %
20~ 10 0. 87 15. 41
10~ 5.0 1. 78 31. 52
5.0- 4.0 6. 10 10. 80
4.0~ 3.0 0. 94 16. 65
3.0- 2.0 1. 09 19. 30
2.0- 1.0 0. 37 6. 55

Noté In the modified ammonium nitrate the pore having radius greater than 20 nm was not obser ed-

R, 1. 0 nm 5. 68* L/g.
IUPAC “L R= 50 nm ,Ry= 2.0~ 50 nm
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Fig- 2 Plots of dV/dR, vs Re
, 2 . 1. modified ammonium nitrate;

2 2. common ammonium nitrate
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Table 2 DSC data of ammonium nitrate
P Com mon ammonium nitrate . M odified ammonium nitrate L
e ak N Transition N Transition
| peak temperature /C , ] peak temperature /C , 1
e Start End High heat /(T g ) Start End High heat/(J ¢ )
Il 46.5 62.8 54. 4 21. 1 50.9 64.8 56. 6 23.7
¥ 89. 4 101. 4 95.5 9.9 126. 6 135.8 129. 8 55. 1
¥ 125.2 133.8 129. 6 55.7 166.9 178. 1 172. 8 76. 3
4 163. 4 175.2 171. 3 76. 4
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3 0. 45 0. 60 mm (%)
Table 3 Hygroscopicity of ammonium nitrate particles sized from 0. 45 0. 60 mm(% )
Samol A / Relative humidity 9 Hyg 1os copic time /h
. ass . A
mple verage mass /g elative humidity 5 4 6 3 20 30
Common am monium nitrate 2. 467 1 70 0. 61 1. 19 1. 90 248 6. 37 893
25012 90 2.30 4.23 6 11 8 35 14. 13 17.01
Modified am monium nitrate 2.4173 70 0.24 0.45 0. 72 0. 93 2.22 2.94
23995 90 0.47 1. 60 247 335 4. 80 5.27
Test temperaturé 23 C.
2.7
1. 47 M Pa , )
. 5 . 5
(84. 75 0.1) N, 5 (478.65 1.0) N. ,
SEM (1) , , « on ’
[13 ”»
« ”»”
2.8
( <0.45 mm) R
92¢ 4: 4 R 4.
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Table 4 Property of the explosives
Composition of explosive Loading density / Detonation Gas distance/ Brisance / Storage life
(mass fraction) (g° em™?) velocity (m® s~ 1) cm mm /month
Common ammonium nitrate 9% 0. 90~ 0. 95 2 600t 50 2 ot 1 6
Wood powder 4%
Fuel oil 4%
Modified ammonium nitrate 92% 0. 90~ 0. 95 3 300t 50 6 145 1 12
Wood powder 4%
Fuel oil 4%
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Self-sensitizable Characteristics of
Modified Ammonium N itrate

YE Zhi-Wen , LU ChunXu, LIU Zu-Liang, WANG Yi-Lin
(Nanjing University of Science and Technology . Nanjing 210094)

Abstract Ammonium nitrate has been modified by evaporative recrystallization from its mixture
solution with hexadecyl trimethyl ammonium bromide and sodium dodecyl sulfate. The physical
property of the modified compound has been investigated by SEM, DSC, specific surface area and
explosibility measurements. The results show that in comparison with common ammonium nitrate,
the modified ammonium nitrate has an irregular crystal shape, greater specific surface area, better
particle size distribution, lower heat of crystal pattern transition and higher transition temperature.
These indicate the modified ammonium nitrate has a mesoporous structure with good self-sensitizable,
anti-hygroscopic and anticaking performance as an industrial explosive agent.

Keywords ammonium nitrate, modification, structure, explosive property
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