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Table 1 The effect of initial pH on composition of the Ti—-TEOA system and the mean diameter of TiO, particles

After 1st aging (100 'C, 24 h) After 2nd aging (140 'C, 72 h)

[TEOAYJ/[TIPQ] Initial pH Composition (%, mol) oH Composition (%, mol) oH Average size (nm)
Ti(OH), TiO, Ti(OH), TiO,

1.0 0 100 1.2 0 100 11 5
5.0 0 100 6.6 0 100 5.3 7

0 75 0 100 8.8 0 100 7.6 7
9.4 3 97 10.3 0 100 10.0 9
115 30 70 10.4 2 98 10.3 15x9
12.0 100 0 10.9 73 27 11.0 -
1.0 1 95 0.6 0 100 0.6 5
5.0 100 0 7.0 0 100 6.6 14

5 7.2 100 0 7.6 0 100 7.4 15
9.8 100 0 9.6 0 100 9.7 20
11.2 100 0 10.6 33 67 11.2 70%x22
12.3 100 0 114 91 9 11.6 -
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The Effect of pH Value on Preparation of TiO, Nanoparticles with Sol-Gel Method

ZHOU Li-min*?, WANG Yi-ping', HUANG Qun-wu®

(1. Key Lab. Nuclear Resources & Environ., East China Inst. Technol., Ministry of Education, Fuzhou, Jiangxi 344000, China;
2. School of Chemistry and Chemical Engineering, Tianjin University, Tianjin 300072, China)

Abstract: TiO, nanoparticles were prepared with sol-gel method and characterized by transmission electron microscope (TEM) and
X-ray diffraction (XRD). The composition changes of Ti*'—triethanolamine (Ti—~TEOA) complex system with aging time and the effect
of pH value on particles size, crystallization habit and yield of TiO,, and the stability of Ti-TEOA were investigated. The results showed
that the synthesized product was anatase TiO,. Ti(OH), gel was totally converted into TiO, after 10 h of aging at 140 °C. The mean
diameter of TiO, particles was 5~22 nm and increased with increasing pH. However, the yield of TiO, decreased dramatically at pH>10.6
and no TiO, particles were found at pH 12. The crystallization habit of TiO, was greatly changed with different pH values. Ti-TEOA
complex system was stable at pH>6 and 25 C.

Key words: sol-gel method; TiO, nanoparticles; pH; crystallization habit



