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Study on Explosion Hazard of Emulsification of Emulsion Explosive
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[ABSTRACT] Heat of formation from kinetic energy caused by rotational mixing, dry friction and low pressure energy of
micro jetin emulsification of emulsion explosive was summarized and analyzed. Results of temperature rising test and explo-
sion hazard derivation of these three heats of formation were described. Test results indicate that when the linear velocity
reaches 11.4, 14.8 m/s, and 22.4 m/s, the dry — running time of the explosion is 125, 48 min, and 5 min respectively.
Friction heat of the mono pump with the linear velocity of 1.0 m/s is equivalent to the kinetic energy of the blender at 15. 1
m/s. At the pressure energy of 2.3 MPa (flow velocity at 35m/s) , the emulsion system barely heats up. Those results
demonstrate rationality of the laws and regulations about linear speed of emulsifier no more than 15 m/s and speed of colloi-
dal screw pump no more than 100 r/min. But, there is high risk of dry friction and the kinetic energy caused by rotational
mixing. Explosion risk of jet emulsification of raw material is acceptable with lower pressure energy ( pressure at 2.3
MPa). Under current requirement of production line of emulsion explosive, ground station, production capability and quali-
ty of mixed loading vehicle, linear speed of emulsifier and colloidal screw pump should not be reduced too low. Jet emulsifi-
cation of raw material (full static emulsification) is the key method to improve the safety production level of emulsion explo-
sive.
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Tab.1 Explosion accidents during production of emulsion explosives
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Fig.2 Pressure energy thermal temperature test device
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Tab.2 Thermal temperature rise of pressure energy at different jet flow rates or the limit flow rate
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Fig.5 Thermal temperature curves at different

positions and different line speeds
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Fig.7 Influence of line speed on thermal temperature
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Fig.9 Thermal temperature rise ofhard friction
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