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Table 1 The pile density and porosity of different ANFO samples
sample p /g cm™ Py /% Po/pi
ANFO-04 0.78 54.65 1.37
EANFO-14 0.65 62.21 1.35
EANFO-24 0.76 55.81 1.36
EANFO-34 0.77 55.23 1.45

Note: 1) p, and p, are the pile density and loose density respectively;

2) P, is the porosity under pile state.
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Fig.1 SEM of ANFO-04
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Fig.2 SEM of EANFO-14
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Fig.3 SEM of EANFO-24
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Fig.6 SEM of EANFO-14 slice
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Fig.7 SEM of EANFO-24 slice
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Fig.8 SEM of EANFO-34 slice
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Fig.9 The witness plate trace after initiating different ANFO

samples

R 2 RTEVIR S e o 2 T A R R
Table 2 The detonator initiation sensitivity of different ANFO

samples

sample ignition result dent volume/mL  dent depth/mm
ANFO-04 0 0 0

EANFO-14 + 0.10 0.518
EANFO-24 + 0.08 0.441
EANFO-34 + 0.06 0.415

Note: O represents no reaction, + represents detonation.
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Microstructures of ANFO and Their Effects on Detonator Initiation Sensitivity

ZENG Gui-yu', YU Wei-fei', LI Wei', GAO Da-yuan', HUANG Hui', Li Chun-xu’
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China; 2. Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: In order to understand the microstructures of ammonium nitrate-oil explosives (ANFO) and their effects on detonator
initiation sensitivity, different types of ANFO were made from fuel oil and four different states AN, and the scanning electric
microscopy ( SEM ) and density measuring method were both used to characterize their microstructures. Then, the section
technique was used for the first time to observe their intragranular microstructures, and plate dent test was conducted to evaluate
the detonator initiation sensitivity. Results show that unexpanded ANFO particles have few pores and cracks inside and outside of
the particles, and its surface is more smoother than that of expanded ANFO particles. While expanded ANFO particles have many
holes and cracks, there are abundant voids and twin crystals lying in the interior of expanded ANFO particles, and the growth of
crystals is incomplete. The microstructures of porous particles and protruding particle surface are helpful to enhance the detonator
initiation sensitivity of ANFO.

Key words: physical chemistry; microstructure; scanning electric microscopy (SEM); slice; detonator initiation sensitivity;
ammonium nitrate-oil explosive (ANFO)
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