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Abstract

Potassium hexatitanate (K,TicO3) with high thermal insulating capacity, good mechanical properties, and excellent
chemical stability are promising functional materials in the field of reinforcing material, heat insulating paints and
automotive brake linings. In this study, we successfully synthesized rod-shaped potassium hexatitanate (K,TicO3) by
aerosol spray drying and post heat treatment as an eco-friendly process. The KHCOs-TiO, porous particles were firstly
synthesized from a colloidal mixture of K,CO; and TiO, via aerosol spray drying. Size of KHCO;-TiO, porous
particles was ranged from 1 pm to 5 pm. The porous particles were then heated to fabricate rod-type K,TicOi3. The
length and width of rod-type composites were affected by temperature and heating time. The length and width of

K,TicO;3 were increased by 830 nm and 500 nm, respectively, as the reaction temperature and time increased.
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Fig. 1. Schematic illustration for the preparation process of potassium titanate.
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Fig. 2. (a) XRD diffraction patterns, (b) low—magnification
FE-SEM image and (c) high—magnification
FE—SEM image of KHCO3—TiO, mixed powder
via aerosol spray drying process.
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Fig. 3. TGA curves of the potassium titanate prepared
at 1:6 molar ratio of K;CO3 and TiOg.
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Fig. 4. FEESEM images of the potassium titanate nanorods
prepared at different reaction temperature for
1 hr: (a) 900 C; (b) 950 C; (c) 1000 °C.

Fig. 5. FE—SEM images of the potassium titanate nanorods
prepared at 1000 °C for different reaction
time: (@) 1 hr; (b) 2 hr; (c) 3 hr.
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Fig. 6. X—ray diffraction patterns of the K:TisO13 nanorods fabricated at different (a) reaction temperature:
900 °C, 950 ‘C and 1000 C and (b) reaction time: 1 hr, 2 hr and 3 hr at 1000 °C.
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Fig. 7. Variation of main peak intensities XRD results for the K.TisOi3 nanorods fabricated at different (a) reaction
temperature: 900 °C, 950 ‘C and 1000 °C and (b) reaction time: 1 hr, 2 hr and 3 hr at 1000 C.
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