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(a) The original detonation soot (b) After heat treatment at 500 °C for 1 h
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Fig. 1 X-ray diffraction patterns of the TiO, nanoparticles prepared by detonation method

using titanyl sulfate as the main raw material

P 2 JEog a8 e 55 B A K S A BRAE ol 7R TIC 7K T PP B P I8 73 X 20 min J5 3R B T KA ) 9 R
BT T IR . INIET 2 FR AT LU Y 5% 5 Y SR A BRRE iy 22t oREAR O 10~20 nm B4 K KL T
. XMAH] Scherrer 28 X THRAF 2 # 20 K A AL BRAG -2 Sob AR — B, A 2 Rl . 7e kg



440 = JiS L i & Eind %248

27 W) P R A TE BRAS  ZE BR Y A OK S AL BRIURE A TR 2K S A BR A SR AR A . JRATT 0T A X 22 th
TR A B R SR A BA S A A AT R R AR AT SR e 45 R T 8, H B DA SR 4 R R R I A PR AR
B o 7 P K IR AT A AT R 2 4 DU A IR

P 3 R RAEFH (500 °C L1 h) Ja B R SR P W0 AE JC oK I FR P I8 20 B 20 min Jim 92 5 AL BE IR L 18T 3(h)
JEXHE 3 () H O HERR A A HOK S MR A . AAIEL 3() HR AT LA Y, #AE B (500 “C .1 h) Ji5 R & 32 2y 2%
BRIE AR A BRBURL A I . X FEIET 2 RT3 AN X B - 185 1 1) I i S A BRI 28 5 b B (500 °C L1 h)
Ja W A BR A AT SR 54 AR T —E R AL L B Y 94 K AL BR A P R AR A B 1 —SE G . W
MIEL 3Ch) H AT LA H L B 2340 K A Bk i JORE 1 BE T AL BE 42 A7 B UKL AR B 208/ E T 5 nm 2245
T0 MO0 T A S R T 5 ) S A BRI v 2 /N A R SR A T 4 TR o AT SR A

B2 DABR R SRR O BRI S5 & I 91 K S AL Bk A SR 45 44
Fig. 2 Agglomeration structures of the TiO, nanoparticles prepared by detonation method

using titanyl sulfate as the main raw material
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Fig. 3 Agglomeration structures of the Ti0, nanoparticles prepared by detonation method using titanyl sulfate

as the main raw material after heat treatment at 500 ‘C for 1 h
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Study on the Agglomerate Structures of TiO, Nanoparticles
QU Yan-Dong',LI Xiao-Jie* ,LIU Yuan'
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Abstract; The short duration of high temperature and high pressure during the detonation process
made the Ti0, nanoparticles not have enough time to grow into large and fine crystallites and only
generate a large number of spherical-like nanoparticles. The rapid interactions between these formed
TiO, nanoparticles (such as collision, friction, extrusion, infiltration and adhesion) could easily form
agglomerate structures in the humid detonation gas environment. The agglomerate structures and dis-
persion morphologies of the TiO, nanoparticles prepared by detonation method using titanium titanyl
sulfate as TiO; source were studied. In order to reveal the influence of heat treatment on the agglomer-
ation properties of the Ti0O, nanoparticles, the agglomerate structures of the TiO, nanoparticles via
heat treatment at 500 C for 1 h were also analyzed. Research showed that the soft and hard agglomer-
ates of the TiO, nanoparticles were formed and that the agglomerate structures of the TiO, nanoparti-
cles after heat treatment could be improved to some extent. The influences of nanoparticle characteris-
tics,detonation characteristics and detonation gas environment on the formation of the agglomerate
structures of TiO; nanoparticles were also discussed.

Key words: TiO, nanoparticles;agglomerate structure;detonation method;agglomeration mechanism



