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Influence of Explosion Temperature on Structure and Property of Nano-TiO,
Prepared by Gaseous Detonation Method

YAN Hong-Hao, WU Lin-Song, LI Xiao-Jie, ZHAOQ Tie-Jun

(Department of Engineering Mechanics, Dalian University of Technology, Dalian 116024, China)

Abstract: TiO, powders were fabricated by gaseous detonation method, and influences of explosion temperature
on phase composition, crystallite size and photocatalytic property of TiO, were studied. The prepared samples were
characterization by X-ray diffraction (XRD) and transmission electron microscope (TEM). Photocatalytic perform-
ance was determined by degradation of methyl orange dye under UV irradiation. The results show that explosion
temperature has a significant effect on mean particle size and weight fraction of rutile in the sampls. The maximum
percent content of rutile is 92.2% when explosion temperature is 2524 K. The average particle size has linear rela-
tionship with explosion temperature, and the sample particle sizes increase from 87.2 nm to 172.9 nm with ex-
plosion temperature increasing from 2399 K to 3114 K. Explosion temperature exerts an indirect influence on
photocatalytic performance. Photocatalytic performance decreases with explosion temperature increment. At
2399 K, the sample exerts the highest photocatalytic activity that the degradation rate of methyl orange solution
can achieve 90.82% under UV light for 40 min, and the fraction of anatase and mean particle size is 31.7% and
87.24 nm, respectively.
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Table 1 Experiment parameter

Sample Initial tem- Amount of Explosible Mglar ratio of Vo_Iume frac- Molar weight Explosion Explosion
perature/K TiCl,/mL gas TiCl,and H, tion of H, of Hy/mol heat /k]  temperature/K
1 403 5 H, 1:1 0.12 0.046 12.22 2399
2 403 5 H, 1:2 0.25 0.096 25.50 2524
3 403 5 H, 1:3 0.37 0.143 36.86 2848
4 403 5 H, 1:4 0.50 0.193 48.95 3114
*2 BNEBH

Table 2 Thermochemical data of substances

Enthalpy of formation
Py % /(3-K ™ mol™)

CSOOO /(J K_1~m0|_l) CSOOO /(J K—l,mol—l)

substance
TiO, 62.836 78.872 100.416
HCI 29.203 35.618 37.269
H,O 34.261 51.185 55.747
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Fig. 1 XRD patterns of samples
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Fig. 2 Effect of H, content (vol%) and explosion temperature
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Table 3 Particle size, phase content and surface area of

samples
Content of
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Rutile/%
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o o, A: 36.95;
2 A:7.8; R:92.2 R: 47.87 110.9 33.81
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Fig. 3 TEM image of different samples
(a) Sample-1; (b) Sample-2; (c) Sample-3; (d) Sample-4
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