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PREPARATION OF ALUMINUM TITANATE FILM VIANONHYDROLYTIC SOL-GEL
METHOD AND ITS FUSED SALT CORROSION RESISTANCE
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Abstract: The homogeneous dense aluminum titanate film was coated on the silicon carbide substrate via nonhydrolytic sol-gel
method (NHSG), using anhydrous aluminum chloride and titanium tetrachloride as the precursors, ethanol as oxygen donor, binary
mixed ester AGSE with the characteristic of environmental protection and high boiling point as solvent, and tetrabutyl ammonium
bromide as stabilizer. The phase transformation of Al,TiOs xerogel during heat treatment, the crystal composition and microstructure
of ALTiOs film and its corrosion resistance to fused sodium nitrite were studied by means of differential thermal analy-
sis—thermogravimetry, X-ray diffraction, field emission scanning electron microscopy and scanning electron microscopy. The results
show that Al,TiOs film annealed at 750 ‘C has the crystal size of about 10 nm and possesses good corrosion resistance to the fused
sodium nitrite; the crystal size will grow to 120 nm or so when the heat treatment temperature increases to 1350 °C. The performance
of Al,TiOs film heat-treated at 1350 ‘C will be greatly improved due to both sharp decrease of the grain boundary area and the dis-
appearance of amorphous phase.
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Fig.1 Differential thermal analysis—thermogravimetry
(DTA-TG) curves of Al,TiOs gel
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Fig.2 X-ray diffraction (XRD) patterns of Al,TiOs gels
annealed at different temperatures
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Fig.3 XRD patterns of silicon carbide substrates without and
with Al,TiOs film
1—Silicon carbide substrate; 2—Silicon carbide substrate with
Al TiOs film annealed at 750 ‘C for 30 min.
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Fig.5 Microstructure of SiC substrate surface before and after
corrosion by fused sodium nitrite
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Fig.6 Microstructure of Al,TiOs films annealed at 750 ‘C and
1350 °C after the fused sodium nitrite corrosion
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