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Energetic Nanocomposites:
ljhermite Reactions

Tillotson, T. M. et. al. J. Non-Cryst. Solids 2001,
285, 338.
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Morales et. al. - Instituto Ciencia de Materiales Madrid

Sol-gel synthesis using TEOS and FeCl;-6H,0 results in
materials of Fe/Si = 0.2 - 0.4. Further heat treatment ( 200
- 400 °C) results in the formation of a-Fe,O; and y-Fe,O;
domains.

Langmuir, 1997, 13, 3627 - 3634.

Baiker et. al. - Swiss Federal Institute of Technology

Sol-gel synthesis using TMOS/TEOS and FeCl;-6H,0 results
in materials of Fe/Si # 0.1. Dispersion and crystalline phase

of Fe(III) oxide depends on heat treatment ( 200 - 900 °C).

J. Mater. Chem., 2002, 12, 619 - 630.
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Wiesner et. al., Cornell University

Polymeric structure directing agent results in
y-Fe,O;  doped,  Fe/Si=0.3-1,  ordered
mesoporous aluminosilicates from aluminum,
silicon, and iron(III) alkoxides.

Angewandte Chem. Int. Ed,, 2003, 42,1526 - 1530.
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Dispersion of Fe and Si Oxides: Y chermisty &

TEM & EFTEM v

TEM Micrograph: Fe-Si Oxide Aerogel

Nanocomposite (1:1 (mol:mol) Fe:Si) Energy Filtered Transmission
Electron Micrographs:
Elemental maps show good
mixing of the Fe and Si oxide
phases on the nanoscale.

BN Tron(IIT) oxide
B Silica

Clapsaddle, B. J. et. al.; Submitted to J. Non-Cryst. Solids, May 2003.
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Clapsaddle, B. J. et. al.; Submitted to J. Non-Cryst. Solids, May 2003.
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Solution viscosity increases
dramatically just before gelation

Addition of particulate (e.g., metal,
polymer, etc.) to stirred solution

Effectively “freezes” particulates in
the matrix in localized domains
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Idealized energetic reaction:
2Al + Fe,O, + 3CF, » 2AIF, + 2Fe+ 3CO + AH
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Optimize Composition of Energetic Materials

Characterize Energetic properties
- burn rates, temperatures

- reaction products

Other thermite systems

. WO3/A|
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