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Fig.1 Combustible gas detonation test device
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Table 1 Details of reactant composition in the premixed gas
No. Gas component Mole ratio
1# CH4-0, 1:2
2# H»-O2 1:0.5
3# C,H,-0, 1:2.5
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Fig.2 Variation of detonation pressure of different premixed gas with initial pressure: (a) CH4-20, (b) H2-0.50,, and (c) C;H2-2.50,
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Fig.3 Variation of detonation velocity of different premixed gas with initial pressure: (a) CH4-20, (b) H2-0.50,, and (c) C;H»-2.50,
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Fig.4 Variation of cell size of different premixed gas with initial pressure: (a) CH4-20,, (b) H,-0.50,, and (c) C,H,-2.50;
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Table 2 Parameters for fitting relationship between detonation

cell size and initial pressure
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Table 3 Critical initiation energy of premixed gas

Premixed gas Critical initiation energy/J
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Fig.6  TEM images of nano-TiO, samples 1# (a, b), 2# (c, d), and 3# (e, f)
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Optimization Design of Multiphase Detonation Tube and Exploration on Preparation of
Nano Titanium Dioxide

Luo Ning, Cao Xiaolong, Jiang Li, Yuan Yishuo, Mou Gongyu, Suo Yunchen
(China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Detonation experiments were carried out with three precursor gases (CH4-20,, H»-0.50,, C;H;-2.50;). The influence and law of initial
pressure on detonation parameters were studied. The detonation characteristics of premixed gas were characterized by the measured detonation
pressure, velocity and cell size. Based on the measured detonation parameters, a detonation duct with length of 2 m, inner diameter of 80 mm, wall
thickness of 8 mm and ignition energy of 40 J was designed independently. Nano titanium dioxide was synthesized by gas-liquid detonation with
hydrogen, oxygen and titanium tetrachloride as mixed precursors in the independently designed detonation duct. The products were characterized
by TEM. The results show that the spherical or quasi spherical particles of the obtained nano titanium dioxide are 20~150 nm.

Key words: optimal design of detonation tube; detonation pressure; detonation velocity; detonation cell size; nano titanium dioxide
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