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[0008] FIG. 6 is a graph showing the temperature of the third sample of reactive ground 

during an isothermal reactive ground test for AN compared to Formulation B. 

[0009] FIG. 7 is a graph showing the temperature of a fourth sample of reactive ground 

during separate isothermal reactive ground tests for AN, calcium nitrate (CN), and 

sodium nitrate (SN).  

[0010] FIG. 8 is a graph showing the temperature of a fifth sample of reactive ground 

during separate isothermal reactive ground tests for AN and Formulations D and E.  

 

SUMMARY 

[0010a] In an aspect of the present disclosure, there is provided a method of blasting in 

high temperature ground, reactive ground, or both, the method comprising: 

placing an explosive composition comprising an emulsion explosive including a 

continuous organic fuel phase and a discontinuous oxidizer phase in ground to be 

blasted, wherein the explosive composition comprises about 3% to about 35% by 

weight of one or more Group I or Group II nitrates, and wherein the ground contains 

reactive ground, high temperature ground, or both; and  

detonating the emulsion explosive in a controlled manner.  

 

DETAILED DESCRIPTION 

[0011] Explosive compositions for use in reactive ground and/or in high temperature 

conditions are disclosed herein, along with related methods. Explosives are commonly 

used in the mining, quarrying, and excavation industries for breaking rocks and ore. 

Generally, a hole, referred to as a “blast hole,” is drilled into a surface, such as the 
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ground. An explosive composition may then be placed in the blast hole. Subsequently, 

the explosive composition may be detonated.  

[0012] In some embodiments, the explosive composition is an emulsion or blend 

including the emulsion. In some embodiments, the emulsion comprises fuel oil as the 

continuous phase and an oxidizer as the discontinuous phase. For example, in some 

embodiments, the emulsion comprises droplets of an aqueous oxidizer solution that are 

dispersed in a continuous phase of fuel oil (i.e., a water-in-oil emulsion).  

[0013] A potential hazard associated with explosive compositions, such as emulsion 

explosives, is premature detonation. Generally, explosive material is left in a blast hole 

for a period of time (i.e., the “sleep time”) until it is fired. Stated differently, the sleep 
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We claim: 

1. A method of blasting in high temperature ground, reactive ground, or both, the 

method comprising: 

placing an explosive composition comprising an emulsion explosive including a 

continuous organic fuel phase and a discontinuous oxidizer phase in ground to be 

blasted, wherein the explosive composition comprises about 3% to about 35% by 

weight of one or more Group I or Group II nitrates, and wherein the ground contains 

reactive ground, high temperature ground, or both; and  

detonating the emulsion explosive in a controlled manner.  

 

2.  The method of claim 1, further comprising determining that the ground to be 

blasted contains reactive ground.  

 

3. The method of claim 2, wherein the reactive ground includes a sulfidic mineral. 

 

4.  The method of claim 2, wherein the reactive ground includes iron pyrite, 

marcacites, chalcopyrites, or combinations thereof.  

 
5. The method of claim 1, wherein the one or more Group I or Group II nitrates 

comprise sodium nitrate, potassium nitrate, calcium nitrate, or combinations thereof.   

 
6. The method of claim 5, wherein the one or more Group I or Group II nitrates 

consists of one or more Group I nitrates. 
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7.  The method of claim 1, further comprising determining that the ground to be 

blasted is high temperature ground. 

 

8. The method of claim 1, wherein the one or more Group I or Group II nitrates 

comprise about 3% to about 35%, about 5% to about 25%, about 5% to about 18%, 

about 10% to about 35%, or about 10% to about 25% of the oxidizer phase by 

weight.  

 
9. The method of claim 8, wherein the oxidizer phase further comprises water at 

about 5% to about 30% or about 12% to about 25% by weight.  

 

10. The method of claim 1, further comprising letting the explosive composition 

sleep for at least 3 hours at an average ground temperature of 150 °C or more.  

 

11. The method of claim 1, wherein the oxidizer phase further comprises an 

inhibitor. 

 

12. The method of claim 11, wherein the inhibitor comprises urea, zinc oxide, 

ammonia, soda ash, or combinations thereof.  

 

13. The method of claim 1, wherein the explosive composition further comprises a 

sensitizing agent.  

 


