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Decomposition of modified ammonium nitrate( AN) at different heating time

5 C/min,

5%

Heating temp./ C  Heating time/ min
g emp . Pure AN/ %

Decomposition degree/ %4

AN+ 10% "CaCO4 % AN+20%CaCOy/ %

AN+20% CaCO4+5%MegS0,/ %

120 30 0.09
60 0.12

90 0. 30

120 0.53

150 0.78

150 30 0.24
60 0. 65

90 1. 05

120 1.29

150 1. 54

0.

NoaU WD e

54 2.73
02 4.54
49 5.68
21 6. 67
63 7.01
95 4.26
53 7.67
26 9.38
49 11.42
21 13.37

0.
0.93
1.13
1.38
1.71
1.37
2.
3
4
5

75

50

.42
i
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“Additives in 100 pait of ammonium nitrate the same to all.
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NH3.CO2 H20

H20:

2NH4NO3+C&CO3: Ca(NO3)2+ (NH4)2CO3
NH;.CO;
(NH4),CO; = 2NH;3+ CO,+H,0

AH=2.178 k/ g
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Table 2 Specific surface area of CaCO; modified ammonium nitrate

w(CaCO%/ %) Specific sarface area/ (m 2“g ) Average pore diameter/ nm 10 3Total pore volume/ (mL°g D)
0 0.47 2.94 0. 69
5 0. 84 4.01 1.68
10 1.36 5.17 3.52
20 1.47 5.28 3.87
20% CaCO 3+ 5% MgSOy4 1. 39 5.20 3.60
3 b b o ,
20 % , 65 mm 40%.
, 5% 32 mm , 65 mm
25%. ) ; 5%
[} 25% [} 65 mm °
3

Table 4 Detonation results of CaCO3; and MgSO4 modified ammonium nitrate fuel oil explosives

Diameter of explosive charger

Additive Amount added/ %
32 mm 45 mm 65 mm
CaCO; 5 7 N, NG
10 N, NG NG
15 N, NG NG
20 N, NG NG
25 X NG NG
40 X X X
MgSO, 5 X NG NG
10 X NG NG
25 X X X
CaCO,+MgS0, 5+5 X NG N
10+5 X NG N
0+ 5 X X N
25+5 X X X
/7 detonated successfully; “X”does not detonate .
b b b
. ° b
b o
; NH; COa .
b b ’ b
[89]
b o
, 20% 32 mm .
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Detonation Safety of Modified Ammonium Nitrate
I . The Influences of Calcium Carbonate and Magnesium Sulfate

TANG Shuang-Ling, LIU Zu-Liang, ZHOU Xin-Li, L I'ChunXu
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094 )

Abstract A mmonium nitrate (AN ) is modified by calcium carbonate and magnesium sulfate, and then
mixed with fuel oil and saw dust to make ANFO explosives. The explosives are initiated by No. 8 detonator.
The therm al decomposition of the modified AN and ANFO explosives have been studied by isothermal and
DSC method. Specific surface area of the modified AN is determined to explain the detonation result. It is
concluded that ANFO explosives can not be detonated with addition of 40% calcium carbonate or a mixture
of 5% magnesium sulfate and 25% calcium carbonate. The double decomposition reaction between calcium
catbonate and ammonium nitrate produces volatile gases such as NH3, H20 and CO2 and the decom position
rate is proportional to the calcium carbonate content, temperature and time. Although the thermal stability
of ANFO explosives could be improved by calcium carbonate, requirement of detonation safety is not met by
adding low amount of calcium carbonate into ammonium nitrate because the specific surface area of the mod-
ified AN is increased greatly by the volatilization from mentioned gases. The double salt formed from mag-
nesium sulfate and ammonium nitrate could decrease the double decomposition reaction rate and reduce the
detonation sensitivity of the modified AN.

Keywords ammonium nitrate, calcium carbonate, magnesium sulfate, thermal decomposition, detonation

safety



