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Fig.2 Schematic diagram for the preparation of hollow energetic microcapsules with suspension polymerization-liquid thermal
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Fig.3 Schematic diagram for the preparation of pressure resistant microcapsules with high speed shear method
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sion method
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Fig.6 SEM images of hollow energetic microcapsules prepared by suspension polymerization-liquid thermal expansion method
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Fig.7 Particle size distribution of hollow energetic microcap-
sules prepared by suspension polymerization-liquid thermal
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Table 2 Thermal and detonation parameters of two types of emulsion explosives

sample mass fraction /% p Ty AH brisance detonation
emulsion matrix GMs TiH, EHMs  /g-cm™ /C /k)-kg™ /mm velocity /m-s™

GMs-TiH, sensitized 94 4 2 0 1.13 218.1 2910.32 22.8 4659

EHMs sensitized 94 0 0 6 1.25 230.2 2655.01 23.2 4797

Note: T, is the temperature of initial decomposition. AH is the heat output. p is density. Brisance is compression of lead cylinder.
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Preparation and Application of Functional Hollow Microcapsules in Emulsion Explosives

CHENG Yang-fan'?, FANG Hua', LIU Wen-jin', HAN Ti-fei', GONG Yue', TAO Chen', YAO Yu-le', SHEN Zhao-wu*
(1. School of Chemical Engineering s Anhui University of Science and Technology, Huainan 232001, China; 2. CAS Key Laboratory of Mechanical Behavior
and Design , University of Science and Technology of China , Hefei 230026, China)

Abstract: Considering the safety problems of energetic additives and “pressure desensitization” in the engineering application of
traditional emulsion explosives, hollow energetic microcapsules and hollow pressure-resistant microcapsules were developed.
Hollow energetic microcapsules integrated the functions of energetic additives and sensitizers, while hollow pressure-resistant
microcapsules had the functions of “self-sensitization” and “chemical sensitization”. The microstructures of hollow energetic mi-
crocapsules and hollow pressure-resistant microcapsules were characterized by scanning electron microscopy, optical micro-
scope and laser particle size distribution analyzer. The thermal, detonation and storage stability properties of hollow energetic
microcapsules sensitized emulsion explosive were characterized by thermal analysis test, explosion performance experiments
and compatibility tests, respectively. The regeneration of sensitized bubbles was verified by observing compressed hollow pres-
sure-resistant microcapsules under an optical microscopy. Results show that the hollow energetic microcapsules and hollow pres-
sure-resistant microcapsules with spherical morphology, uniform particle size distribution, and hollow energetic microcapsules
could significantly improve the detonation performance of emulsion explosive without affecting its safety and storage stability.
The brisance and detonation speed of the hollow energetic microcapsules sensitized emulsion explosive are 23.20 mm and
4797 m-s™' ,respectively. After collapse of the hollow pressure-resistant microcapsule under external pressure, the inner and out-
er substances will react and generate new sensitized bubbles, which avoids the pressure desensitization of emulsion explosive.
Hollow functional microcapsules can effectively solve the problems of traditional additives by integrating the characteristics of
sensitizers and functional additives.

Key words: emulsion explosive; microcapsules;sensitizer; compatibility ; pressure desensitization
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