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its application in the field of energetic material.

Illustration of graphene-based material fabrication and
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Table 1  Effect of graphene-based materials on thermal decomposition properties of AP
graphene-based  preparation combination effect on thermal decomposition "
materials method method properties of AP e
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a. nanometer Fe,O, catalyst dispersed on graphene oxide

b. nanometer Fe,O, catalyst
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Fig.2 SEM images of nanometer Fe,O, catalyst before and

after graphene oxide loading
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Fig.3 Schematic illustration of graphene-based materials pro-

mote thermal decomposition of AP
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Table 2 Effect of graphene-based materials on thermal decomposition properties of high energy components
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Table 3 Effect of graphene-based materials on combustion properties of AP/HTPB propellants

graphene-based preparation combination

effect on combustion performances

f.
materials method method of AP/HTPB composite propellants "
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Table 4 Effect of graphene-based materials on the performances of explosives

graphene-based  preparation

combination

. explosives effect on performances of explosives ref.
materials method method
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Table 5 Explosive detection based on graphene-based materials
graphene-based materials preparation methods explosives detection limit efficiency / %  ref.
N.SILB I i bk T A (N, S-GQD)  #5 #ik T B 2535 IR TR (TNP 90 pM 92 [24]
S YEGK AT AR = B - filf B AR AR 25 TNP 2.4 ng-mm™2 70 [25]
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Advances in the Effects of Graphene Based Materials on Properties of Energetic Materials

ZHANG Ming, ZHAO Feng-qgi, YANG Yan-jing, QU Wen-gang, LI Na, ZHANG Jian-kan

(Science and Technology on Combustion and Explosion Laboratory , Xi'an Modern Chemistry Research Institute , Xi'an 710065, China)

Abstract: Due to numerous excellent properties of graphene, including large surface area, high conductivity, thermal conductiv-
ity, etc., graphene-based materials have been used as additive, catalyst carrier and component of energetic materials. Effects of
graphene-based materials on thermal decomposition, combustion, mechanical and safety performances of energetic materials
are systematically reviewed. Besides, researches of the application of doped graphene for explosive detection are also summa-
rized. Graphene-based materials can significantly promote the thermal decomposition of energetic materials, reduce the thermal
decomposition temperature of energetic components, and thus improve the combustion performance of propellants. Additional-
ly, graphene-based materials are also used for enhancing thermal stability as well as reducing mechanical sensitivity of explo-
sives. To sum up, graphene-based materials have wide application prospects in the field of energetic material. However, the in-
teraction force between graphene-based-materials and nanometer metal catalyst, optimal component ratio and fabrication condi-
tions of energetic composites are still needed to be further explored. Preparation of energetic graphene material by grafting ener-
getic groups on functionalized graphene is also the focus of further research.
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