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Influences of the Annealing Temperature on the Surface

Morphology and Structure of ZrO, Thin Films

Ji Guojun, Zhang Wei, Zhang Zhihui
(College of Chemical Engineering , Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: The ZrO, thin films annealed at different temperatures were prepared on the surface of
the 302 stainless steel substrates by the sol-gel method. The influences of the annealing tempera-
ture on the surface morphology and phase structure of ZrO, thin films were researched by atomic
force microscopy (AFM), X-ray diffractometer (XRD) and Fourier transform infrared spectros-
copy (FTIR). The results indicate that the ZrO, films present amorphous structure at room tem-
perature, and then the crystal structure of ZrO, transforms from tetragonal phase (+=ZrO,) to
monoclinic phase (m-ZrQO,) with the increase of the temperature. When the annealing tempera-
ture increases from 400 °C to 600 ‘C, the grain sizes of ZrO, thin films increase from 40 nm to
70. 1 nm and the surface roughness slowly increases from 3. 34 nm to 5. 3 nm. When the annea-
ling temperature is 700 C, the ZrQO, grain sizes increase significantly (109 nm) and the surface
roughness rapidly increases to 33 nm. The FTIR results show that the amorphous ZrO, (648 and
460, 9 cm™ ') gradually transforms to t-ZrO, (480, 2 and 574 7 ecm™ ') and m-ZrO, (424, 3 and
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732. 8 em™ ') with the increase of the annealing temperature, which are consistent with the results

of XRD.
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