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Performances of Field-Mixed Emulsion Explosives Containing Amino Additives
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[ABSTRACT] The influence of different contents of amino additives on the stability and detonation performances of
field-mixed emulsion explosives was studied by controlling the content of amino additives, simulating the vibration of trans-
port vehicles on a vibration table, observing under an optical microscope, testing with a conductivity meter, conducting high
and low temperature cycling box tests, conducting laser particle size analyzer tests, and conducting detonation velocity
tests. The experimental results show that the hydrogen bonds formed by amino additives in the aqueous phase of explosives
could make the structure of the emulsion matrix more stable, reduce the conductivity of the emulsion matrix, decrease the
crystallization caused by vibration, and enhance the anti bumps properties of the emulsion matrix. After high and low tem-
perature cycling, the emulsion matrix does not undergo any austenitic maturation or polymerization phenomena, and the par-
ticle size of the emulsion matrix containing amino additives is relatively small. As the content of amino additives increases,
detonation velocity of field-mixed emulsion explosives shows a trend of first increasing and then decreasing. When the mass
fraction of amino additive is 0.2% , the detonation velocity is the highest, reaching 4 208.5 m/s.
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Tab.1 Mass fractions of components in field-mixed
emulsion explosives
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1* 76.0 17.5 0 6.5
2" 75.8 17.5 0.2 6.5
3* 75.6 17.5 0.4 6.5
4* 75.4 17.5 0.6 6.5
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Fig.1 Emulsion matrix in stable state and its microscopic

images
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Fig.2  Emulsion matrix in preliminary crystalline state

and its microscopic images
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Fig.3 Emulsion matrix in a large amount of crystalline

state and its microscopic images
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Fig.4 State changes of emulsion matrix at various

k2 g%
Tab.2  Conductivity
eV ] LA/ (ps - m™)

Hz 1* 2" 3* 4*

1.6 0 0.020 0.021 0.020 0.020
1.6 1 0.021 0.021 0.020 0.020
1.6 2 0.022 0.021 0.021 0.021
1.6 3 0.022 0.022  0.021 0.021
3.3 0 0.020 0.021 0.020  0.020
3.3 1 0.021 0.021 0.021 0.021
3.3 2 0.021 0.022  0.022 0.021
3.3 3 0.026 0.022  0.023 0.022
5.0 0 0.022 0.021 0.020  0.020
5.0 1 0.023 0.023 0.021 0.021
5.0 2 0.031 0.023 0.022 0.021
5.0 3 0.039 0.025 0.025 0.022
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Fig.5 Average particle size of emulsion matrix with

W

different formulations during different cycles under high

and low temperature cycling
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Tab. 3
prepared with different proportions of amino additives
m/s

Explosive velocity of emulsion explosives

FE 1* 2¢ 3* 4*
ST 3800.3 4208.5 4045.3 3782.1
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