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ABSTRACT The thermal stability of brookite-based nanocrystalline TiO, with a certain amount
of anatase and rutile has been studied. From TG-DTA (differential-thermoanalytical analysis) experi-
ment, it was found that there exist two endothermic peaks on the DTA curve of the specimen. From
XRD measurement, grain sizes and phase contents of the original and heat-treated specimens, it was
confirmed that, the first peak in the temperature range of 30~160 C corresponds to the desorption
of physical or chemical absorption, the second one in the temperature range of 780~845 C is related
to the rapid first-order phase transitions from brookite to anatase then to rutile. Before occurrence
of the second peak appears, there exists slow transition from brookite to anatase. The transitions are
beneficial to the grain growth.
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Fig.2 XRD patterns of brookite-based n—TiO; specimens (quenching temperatures: (a) original
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® 1 HEFE 0-TiO, RERFIMLHEERM XRD R
Table 1 XRD results of brookite-based n-TiO2 and its heat—-treated specimens

Code 1# 2# 3# 4# 5# 6# T# 8#
Quenching temperature/ C Original 400 652 800 810 818 831 1000
Grain size Brookite 15.5 16.2 25.3 38.3 40.1 41.5 - -
D/nm Anatase 22.7 24.3 31.2 39.7 45.1 49.6 51.2 -
Rutile 27.2 27.6 36.4 41.8 48.9 60.6 88.5 131
Phase content/% Brookite 40.8 38.1 353 262 12.6 6.6 2.1 -
Anatase 32.7 35.4 38.2 46.0 55.7 43.2 24.5 0.2
Rutile 26.5 26.5 26.5 27.8 31.7 50.2 73.4 99.8
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