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Fig.1  Schematic illustration of the Flame-Fusion Method. 
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�-Al2TiO5 single crystals were grown by the Flame-Fusion Method (FFM). The grown crystal was build up with aggregate of 
needles directed parallel to the c-axis which equal to the growth direction. When crystal was grown in H2 rich atmosphere, a 
secondary phase formed. In Al rich compositions, the secondary phase also formed. It might be an intermediate compound as 
Al6Ti2O13 or Al16Ti5O34. On the contrary, in Ti rich compositions, viscosity of the melt was decreased and the melt on the top of 
boule was run down. 
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Fig.2  Schematic illustration of the “Chopping-Stob Method”; (a) 
the raw materials accumulate conically on alumina ceramic plate, 
(b) the top of the cone melts, (c) the top part crystallizes to form a 
seed, (d) crystal growth proceeds.  

Fig.3  Crystals grown under various atmosphere and raw 
materials. (a) Grown in O2 rich atmosphere using mixed powder, 
(b) grown in H2 rich atmosphere using mixed powder, (c) grown 
in O2 rich atmosphere using calcined powder, (d) grown in H2 rich 
atmosphere using calcined powder, (e) grown in O2 rich 
atmosphere using mixed powder, voids were seen in removed 
the crust, (f) grown in H2 rich atmosphere using mixed powder, 
voids were less than O2 rich boule. 
 
 

Fig.4  Powder XRD patterns, (a) grown in H2 rich atmosphere, (b) 
grown in O2 rich atmosphere, (c) �-Al2TiO5, (d) �-Al2TiO5 ,(e) 
Al6Ti2O13[1] and (f) Al16Ti5O34[1]. 
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Fig.5  XRD patterns of cross-sectional surfaces, (a) cut surface 
perpendicular to growing direction, (b) and (c) fractured surfaces 
parallel to growing direction. 
 
 

 

Fig.6  Image of crystal growth. Needle or pillar crystals were 
aggregated into bulk. 

Fig.7  Fracture or cut surfaces and boule using seed crystal. (a) 
Fracture surfaces, cleavage were seen on (100) surface, (b) 
fracture surface, tilted pillar were grown in the middle of growing, 
(c) cross-sectional view (cut surface) grown in O2 rich 
atmosphere, (d) cross-sectional view grown in H2 rich 
atmosphere, (e) grown in H2 rich atmosphere and annealed at 
1600 °C, 5h, in air, (f) boule using seed crystal. 
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Fig.8  Al2TiO5 crystals grown at various Al/Ti ratios.  
 
 

Fig.9  Powder XRD patterns of crystals changed Al/Ti ratio. Miller 
indexes indicate Al6Ti2O13 (ICDD 04-011-9446).  

 

Fig.10  Lattice constant of grown crystals. 

 

Fig.11  Heat treated boules and its powder XRD patterns. 
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