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Influence of ultrasonic irradiation on crystal lattice of
hydrated titaniim dioxide and particle size of
calcned titanim dioxide

ZHANG Zhag WU Pan, WANG Le-fe;j KANG M ing
(College of Chem ical Engineering Sichuan Uniwersity Chengdu 610065 China)

Abstract An experinental investigation on titanim sulfate solution hydrolysis under ultrasonic irradiation was intro-
duced the hydrolysis product hydrated titanim dioxide and obtained titanim dioxide by calcining the fomer at 650 C
were characterized using TEM, XRD and particle size m easurem ent by laser The expermental results show that the hydrol
ysis process is pranoted and the crystal lattice structure of the hydrated titanim dioxide fran ultrasonic irradiation is
changed ¢ axle of anatase tetragonal crystal is shortened fran 0.9514 mm to 0. 9181 nm, the cell volme becan es small and
the crystallite size becam es small at the sane tine A fter calcination the lattice param eter ¢ grows obviously and the old
crystal lattice distortion disappears A's contrasted w ith the hydrolysis product that is not irradiated by ultrasonic wave the
m ean particle size of titaniim dioxide irradiated by ultrasonic wave mn hydrolysis stage becanes small by 10%, fram 0.712

Bm of hydrated titanim dioxide particle to 0. 639 Pm of calcined titaniim dioxide particle

Key words titanim hydrolysis ultrasonic irradiation hydrated titanim dioxide crystal lattice distortion
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Table 1 XRD data and lattice constants of hydrated titanm oxide samples

Sanple B0 /(°) 000 /(%) a /tm ¢/mm c/a 5% Cell volm e/m’®
R eference
12. 24. 024 .378 52 . 951 2.51 .1
(PDF21- 1272) 640 3 0243 0.378 5 0.951 39 5 0 0.1363
Sanple A 12.643 3 23.9793 0.379 10 0. 946 40 2.50 -0.5245 0.1360
Sample B 12. 622 6 23.954 8 0.379 40 0. 952 80 2.51 0.148 2 0.1372
Sample C 12. 6813 23.9355 0.379 70 0.918 10 2.42 -3.4991 0.1324
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Table 2 XRD data and lattice constants of
hydrated titanim oxide sanples and

sanples obtained after calcination

Sanple a/m c/m 8P Cell volm e/m’
A 0.3791  0.9464 - 0.5245 0.136 0
A-1 0.3784  0.9545  0.3258 0.136 7
C 0.3797 0.9181 -3.4991 0.1324
c-1 0.3787  0.9563  0.5150 0.1371
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Table 3 Crystallite size and m icro-strain

of titanim oxide samples

Sample Dg/m D /mm & o Lo Loy /U101
A 3.3 3.6 0.164 1257.08 4. 664
B 3.6 3.8 0. 107 1274.78 3.758
C 3.0 3.2 0.092 1757.40 6. 107
A-1 10. 1 11.0 0. 082
C-1 8.8 9.9 0. 088
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Table 4 Particle distrbution and specific surface area of samples

Sanple do.; /Bm do.5 /Bm do.9 /Mm dy /Mm Coefficient of variation Ko S/(m*s g ")
A 0. 380 0.575 1.173 0. 707 50.2 3. 609
B 0. 360 0. 531 1. 029 0. 639 46.2 4. 482
o 0.376 0.578 1.187 0.712 51.1 3.997
A-1 0. 398 0. 585 1.133 0.703 45.7 4.148
B-1 0. 341 0. 491 0. 920 0.585 43.7 4. 860
c-1 0.351 0.515 1.048 0. 639 38.6 4.367
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