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Effect of Super Absorbent Polymer on Heat-resistant and
Explosive Performance of Powder Emulsion Explosives
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Abstract; In order to improve the high-temperature resistance of powder emulsion explosive, the super absorbent
polymer (SAP) after absorbing water was added. Then the temperature rise curves of the mixed explosive in the high-
temperature blast holes were measured by thermocouple ,and the detonation velocities of the mixed explosive in the
blast holes were measured by corresponding instrumentation. The results show that the SAP after absorbing water can
absorb heat and release water vapor in the high-temperature blast hole ,which greatly reduces the temperature-rising
rate of the mixed explosive due to the large specific heat capacity of water. In addition, since the SAP after absorbing

water will secrete water after mixed with the powder emulsion explosive ,the mixed explosive is heated evenly and can
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be maintained below 100°C. The heat resistance of the mixed explosive is significantly improved with the increasing

of the SAP content. Because the density of the mixed explosive is higher than that of the normal powder emulsion ex-

plosive ,the detonation velocity of the mixed explosive containing 10% SAP is equivalent to that of the wet powder e-

mulsion explosive (3980 ms™' ), and is 6% to 11% higher than that of the powder emulsion explosive

(3733 ms ') ,even though the SAP will absorb heat and hinder the propagation of detonation waves during detona-

tion reaction. With the gradual increase of the SAP content, the detonation velocity of the mixed explosive decreases

greatly and even fails to explode,and the particle size of the SAP has a significant effect on the detonation velocity.

By comprehensive consideration,SAP with particle size of 10 mm accounting for 10% of to the powder emulsion ex-

plosive is a better choice, which can not only improve the safety of the mixed explosive in high-temperature blast

holes,but also does not affect the explosive power of the mixed explosive.
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Fig. 1 Schematic diagram of preparation

process of mixed explosives
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Table 1 Experiment parameters of different explosives
BE(F) Nr(E) )i 74 BAE(T) ARG mE/
He PR N A & Vom dymm BT
I -10% 10:90 1.10 Il -10% 10:90 1.06
I -20% 0.1 0.4 20:80 1.11 I -20% 0.5 2 20:80 1.08
I -30% 30:70 1.11 I -30% 30:70 1.09
I -10% 10:90 1.02 IV -10% 10:90 0.90
I -20% 2.5 10 20:80 1.04 IV -20% 4 17 20:80 0.96
I -30% 30:70 1.07 IV -30% 30:70 1.02
C, / / 0:100 0.85 G, / / 0:100 1.00
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Fig. 2 Schematic diagram of thermocouple

in different explosives
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Fig. 3 Schematic diagram of detonation velocity

experiment in open pit mining
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Fig. 4 The temperature history curves at different internal positions of mixed explosives
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Fig. 5 Effect of SAP content on detonation

velocity of mixed explosive
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