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Table 1 Formulation and freezing point of composite oil phase

component/ % No.
1 2 3 4 5 [§ 7 8 9
diesel oil 70 70 70 70 70 70 70 70 70
ozokerite 15 12.5 12.5 7.5 7.5 10 12.5 7.5 10
paraffin 10 7.5 10 15.5 15.5 7.5 7.5 5 7.5
surfactant 5 5 5 2 2 5 5 5 5
glycerin 5 5
antifreeze oil 2.5 2.5 2.5 2.5 2.5
polymer a 5 2.5
polymer b 5 5 5
freezing point/ °C 39 34 34 37 35 32.5 33.5 31.5 33

Note: Diesel used in experiments is 0* diesel oil.
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Table 2 Explosion performance of expanded ammonium nitrate explosive before and after frozen

No.
item explosion performance 2
1 2 3 4 5 6 7 8 9
average detonation velocity/m + s ! 3493 3421 3577 3485 3448 3496 3485 3597 3506
before frozen
sympathetic detonation distance/cm 5 5 5 5 5 5 5 5 5
_ average detonation velocity/m - s ! 3333 3328 3528 3450 3372 3472 3450 3584 3477
after frozen
sympathetic detonation distance/cm 3 4 5 5 4 4 4 5 5

Note; Serial number of explosives agrees with oil formulation serial number in Table 1.
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Table 3 Explosion performance of formulation 8

before and after frozen

average detonation  sympathetic detonation  brisance
performance

velocity/m + s ! distance/cm /mm
before frozen 3584 5 13.9
after frozen 3546 5 13.7
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Preparation of Freeze Resistant Expanded Ammonium Nitrate Explosive

ZHOU Xin-li, HU Bing-cheng, LIU Zu-liang, LG Chun-xu
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract; Based on the analysis of ingredients of rock expanded ammonium nitrate explosive( EANE) , it is concluded that the decis-
ive factors affecting the freeze resistance of EANE cannot expand ammonium nitrate and sawdust, but composite oil phase,an effective
technical approach to manufacture freeze resistant EANE is introduced. When antifreezing agent is added into composite fuel oil , the
freezing point of composite fuel oil can be reduced. Composite fuel oil may contain some kinds of antifreezing agents and other com-
bustible agents,and its freezing point was tested. Explosion performances of freeze resistant EANE were tested after being frozen at
— 18 °C for one week. It is shown that EANE with good freeze resistance and explosion performances can be manufactured by addi-
tion of antifreezing agent into composite fuel oil. The composition of composite oil phase with satisfactory freeze resistance is diesel
oil : ozokerite : paraffin : surfactant : glycerin : antifreezing oil : polymer =70 : 7.5 : 5 :5 :5:2.5:5, and its freezing point is
31. 5 °C. Detonation velocity, sympathetic detonation distance and brisance of EANE prepared with this composite oil are
3546 m - s™",5 cm and 13.7 mm respectively.

Key words: explosion mechanics; expanded ammonium nitrate explosive; freeze resistant; antifreezing agent; composite fuel oil;
freezing point
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