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Fig.l Schematic diagram of gaseous detonation tube modeling
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Table 1 Experimental parameters

No. H, content/vol% Ignition temperature/K  Dosage of TiCl,/mL Initial temperature/K Initial pressure/MPa
1 12 1000 5 400 0.1
2 25 1000 5 400 0.1
3 37 1000 5 400 0.1
4 50 1000 5 400 0.1
5 37 1000 5 400 0.1
6 37 1500 5 400 0.1
7 37 2000 5 400 0.1
8 37 2500 5 400 0.1
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Fig.3 Process of flame propagation in the tube: (a) 0 ms; (b) 15 ms; (¢) 100 ms; (d) 300 ms; (e) 400 ms; (f) 500 ms
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Fig.4 Variation curves of explosion temperature with time under different conditions: (a) different H, contents; (b) fitting curve under

50% H, content; (c) different ignition temperatures; (d) fitting curve under ignition temperature of 1000 K
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Effect of Detonation Characteristics on TiO, Particle Size During Gaseous Detonation
Synthesis

Wu Linsong"**, Wang Xingzhi®, Lu Shiwei’, Chen Xiang'?, Yan Honghao*
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Abstract: This research investigated the growth characteristics of TiO, nanoparticles in the instantaneous high-temperature and high-pressure
gaseous detonation reaction. Computational fluid dynamics was used to simulate the flame propagation process and the temperature-time
relationship of the gas explosion in the detonation tube, and it was introduced into the particle growth model. The model was modified through
experiments. The results show that the reaction temperature and time are the main factors affecting the particle growth in the gaseous detonation
reaction. A particle size correction coefficient £ is proposed to improve the classical particle growth model. The improved numerical model can
accurately predict the growth characteristics of TiO, nanoparticles, which provides effective theoretical support for the controllable synthesis of
TiO, nanoparticles.
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