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Factors affecting the minimum burning pressure of ammonium nitrate
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Abstract: Ammonium nitrate based explosives do not undergo self-sustained combustion when the pressure is lower
than some threshold value, which is called the minimum burning pressure (MBP). The MBP has become a significant
parameter in the production and management of ammonium nitrate based explosives. In order to study the effect of
oil content on the safety of ammonium nitrate, the MBP values of samples were measured by pressurized vessel test.
At room temperature, samples with 0 to 10% oil content were measured, and the MBP values of the samples were
reduced from 6 MPa to 1.59 MPa. Samples with 4%, 6%, 8% and 10% oil content were measured at 20°C, 75°C
and 100°C, and the MBP values of the samples decreased from 2.25, 2.01, 1.75 and 1.59 MPa to 1.51, 1.05, 0.41
and 0.21 MPa, respectively. The results showed that the MBP values decreased with the increase of oil content at
normal temperature. In addition, the MBP values of the ammonium nitrate mixed with oil decreased obviously when
the initial temperature was increased.
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Fig. 1 Sample loading schematic
1—hollow steel pipe; 2—Ni-Cd hot wire; 3—ceramic cover; 4—copper

studs; S5—copper wire; 6—sample
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Fig. 2 System of pressurized vessel test

1—high-pressure tank; 2—high pressure valve; 3—pressure gauge; 4—
pressure transmitter; S5—metal pressure container; 6—copper electrode;
7—hollow steel pipe; 8—Ni-Cd hot wire; 9—data-acquisition

instrument; 10—power supply
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Table 1 MBP of oil-containing ammonium nitrate
with different oil content under room
temperature ((201+5)C)

Code Oil content/  Ammonium nitrate Starting MBP
%, content/% temperature/C  value/MPa

1 0 100 20 >6

2 1 99 20 >6

3 2 98 20 >6
4 3 97 20 3.15+0.1
5 4 96 20 2.2540.1
6 5 95 20 2.10%0.1
7 6 94 20 2.01%0.1
8 7 93 20 1.8940.1
9 8 92 20 1.75%0.1
10 9 91 20 1.63%0.1
11 10 90 20 1.5940.1
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Fig. 4 Pressure changes of experimental process of oil-containing ammonium nitrate with different oil content under room

temperature ((20+£5)C)
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Fig. 6 Pressure changes of experimental process of oil-containing ammonium nitrate with different oil content under (75+5)C
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Table 2 MBP of oil-containing ammonium nitrate with
different oil content under (75£5)C

Code Oil content/ ' Ammonium nitrate Starting MBP
% content/% temperature/ C  value/MPa
1 96 75 2.10%0.1
2 94 75 1.83£0.1
3 8 92 75 1.57%0.1
4 10 90 75 1.20£0.1
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Table 3 MBP of oil-containing ammonium nitrate with
different oil content under (100 £5)C

Code Oil content/  Ammonium nitrate Starting MBP
% content/% temperature/’C  value/MPa
1 96 100 1.51£0.1
2 94 100 1.05£0.1
3 8 92 100 0.41£0.1
4 10 90 100 0.21%0.1
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Fig. 7 Pressure changes of experimental process of oil-containing ammonium nitrate with different oil content under (100+5)C
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