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Fig.1 SEM photos of five samples
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a. selected area of NC/Al nano-composite
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b. Al elements distribution
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Fig.2 Al elements distribution by EDS analysis of NC/Al
nano-composite(Al: NC=5: 10)
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Fig. 3  Adsorption-desorption isotherm of NC aerogel and

NC/Al nano-composite
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Table 1

ite with different Al content

BET results of NC aerogel and NC/Al nano-compos-

Al: NC special surface average pore  pore volume

(mass: mass) area/m” - g~ width/nm /em? - g™t
0 203.39 14.57 0.741

1: 10 170.71 23.08 0.985

3: 10 160. 86 22.36 0.899

5: 10 165.03 24.32 1.003

7: 10 133.41 34.28 1.143

9: 10 121.66 42.11 1.281
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c. NC aerogel/Al mixture
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Fig.4 DSC curves of three samples
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Table 2 The decomposition heat of NC/Al nano-composite
and NC/Al, NC aerogel/Al mixture J-g™!
NC/Al NC aerogel/Al NC/Al
Al: NC  Mixture mixture nano-composite
mass ratio (a| NC total NC total NC
component component component
0 1429.87 1429.87 1689.21 1689.21 1689.21 1689.21
1: 10 1268.20 1395.01 1562.13 1718.33  1660.83 1826.89
3: 10 1082.98 1405.33  1332.84 1732.76  1638.66 2130.34
5: 10 976.86 1465.22  1136.78 1705.08 1605.5 2408.07
7: 10 877.57 1491.96 940.52 1598.97  1335.54 2270.55
9: 10 796.56 1513.51 860.71 1635.39  1141.54 2168.99
4 % B
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Preparation and Characterization of NC /Al Nano-composite Energetic Materials

JIN Miao-miao, LUO Yun-jun

( School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract . In order to utilize the full potentials of the existing energetic materials, nitrocellulose/Al (NC/Al) nano-composite mate-

rials were prepared through sol-gel and supercritical carbon dioxide drying methods. The structures of nano-composite materials

were characterized by FTIR, BET, SEM and DSC methods. Experimental results show that the nano-composite materials belong to

mesoporous material and the nano-aluminum powders is well-distributed in the gel matrix. The specific surface area of the material

decreases with the Al powders content increasing. When Al: NC ('mass ratio) equals to 5: 10, the decomposition heat per unit

mass of NC component increases to 2408.07 J - g ~' from 1689.21 J - g™'.

Key words: materials science; nitrocellulose; nano-aluminum powders; sol-gel; nano-composite energetic materials; supercritical

fluid drying
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