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Review on Gaseous Detonation Synthesis of Nanomaterials
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[ Abstract |

to the preparation of carbon nanomaterials and oxides. Compared with other nanomaterials preparation methods, gaseous detonation method

Gaseous detonation is a method to obtain nanomaterials in a short time by gas explosion, which has been successfully applied

has the advantages of high efficiency, convenience, high yield and green environmental protection. The instrumentation and operation proce-
dures required for the preparation of nanomaterials by gaseous detonation were described. Secondly, the morphology, structure, and perform-
ance characteristics of carbonaceous nanomaterials and metal oxide nanomaterials prepared by gaseous detonation were presented. At the same
time, the current status of the growth mechanism of nanomaterials was analysed and summarized. Moreover, the progress of the research on
nanomaterials prepared by gaseous detonation in the areas of photocatalysis, electromagnetic wave absorption, and friction resistance was sum-
marized. Finally, the application potential and technological prospect of the gaseous detonation method and the nanomaterials prepared by the
method were discussed, which can provide a useful reference for the industrialised large-scale synthesis of nanomaterials by the gaseous deto-
nation method.

[ Keywords | gaseous detonation method; nanomaterials; growth mechanism; photocatalysis; electromagnetic wave absorption
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Fig. 1 Schematic diagram of the experimental

system of gaseous detonation tube'*”’
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Fig.2  Physical diagram of a vertical

cylindrical explosive tank'?
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detonation device’
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Fig. 5 TEM images of amorphous carbon balls prepared by

explosion with different oxygen and acetylene molar ratios
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Fig. 10  Effect of hydrogen-oxygen molar ratio on the

preparation of Fe@ C nanoparticles "’
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Fig. 13 TEM images of GNs prepared by detonation at different O, and C,H, molar ratios
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Fig. 16 TEM images of a silica aerosol gel prepared

using carbon dioxide and helium as background gases!”
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Fig. 17 Schematic diagram of the growth process of

carbon balls prepared by gaseous detonation!™’
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Fig. 18 Schematic diagram of the growth process of
carbon-coated iron nanoparticles prepared by

gaseous detonation !
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Microscopic dynamic growth of TiO,

nanoparticles in a closed detonation tube™
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