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Table 1 Temperature and heat of reaction for

some metal-oxide-based nanocomposites energetic materials
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reaction temperature/ K heat of reaction/J - g~
2Al + Fe, 04 3135 4038
24A1 + MnO, 2918 4849
2A1 + WO, 3253 2916
2Al + MoO, 3253 4703
10A1 + V,04 3273 4569
2Mg + MnO, 3271 5531
2Mg + Fe, 0, 3135 4464
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Table 2 Small-scale safety tests for sol-gel derived

Fe,0,/Al(s) nanocomposites

Fe,0,/Al(um size)  Fe,0,/Al(nm size)  Fe,0;/Al(nm size)

test

xerogel xerogel aerogel
DHy, 125.6 cm 149.3 ecm 89.3 cm
spark none at 1 J none at 1 J yes at 0.03 J
friction none at 36 kg none at 36 kg none at 36 kg
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Fig. 1 Sketch of a spray dryer with pneumatic atomizer,
example for an industrial spray dryer
1—Iliquid, 2—pneumatic nozzle, 3—liquid spray, 4—tube,
S—compressed air,6—drying air, 7—heating, 8—exiting air,

9—-cyclone, 10—fine dried product
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Fig. 2 Flow sheet of the experimental setup for RESS process
W—heat exchanger, P—membrane pump, Fl—mass flow meter,

FL—liquid CO, reservoir, D—pressure control,

1 —extractor, 2—nozzle, 3—separation column
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Fig. 3 Flow sheet of the experimental setup for PCA process
W—heat exchanger, P—membrane pump, Fl—mass flow meter,
FL—Iliquid CO, reservoir, D—pressure control,
1—solution supplying, 2—nozzle,

3—precipitation column, 4—CO, supplying
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Review on Methods of Preparing Nanocomposites Energetic Materials in Liquid Phase

ZHANG Guang-quan, LI Jin-shan
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: Several methods of preparing nanocomposites energetic materials in liquid phase by using sol-gel chemistry,spray route,
precipitation and freeze-drying are reviewed. Metal-oxide-based nanocomposites energetic materials are prepared mainly by sol-gel,
and the preparation of Fe,0,/Al nanocomposites is illustrated. Spray route including spray drying and Rapid Expansion of Supercrit-
ical Solution (RESS) instead of solvent with CO, supercritical fluids are introduced, mainly by which nanocomposites with energetic
materials and nanostructured metal particles are prepared. Precipitation and Compressed Fluid Antisolvent ( PCA) instead of
precipitation reagent with CO, supercritical fluids are also given. Composites with inorganic oxidizer and nanostructured metal
particles are prepared by freeze-drying,and NH,ClO,/Al nanocomposites is illustrated.

Key words: materials science; energetic material; sol-gel; spray; precipitation; freeze-drying; supercritical fluid
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