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Crystal Growth of Ba,TiOSi,O; by High Temperature Solution Method

LIU Jian"?
(1. Department of Environmental and Chemical Engineering, Tangshan College, Tangshan 063000, Hebei, China;
2. Key Laboratory of Micro-nano Materials Preparation and Application of Tangshan City, Tangshan 063000, Hebei, China)

Abstract: The Ba,TiOSi,0; transparent crystal with the size of 20 mmx10 mmx3 mm was grown with LiF:H;BO; molar ratio of 5:2
as a composite flux by a high-temperature solution method. The powder second harmonic generation (SHG) effect of Ba,TiOSi,0,
powder with the sizes of 88—105 pm is about 5.5 times greater than that of KH,PO, (KDP). Based on the infrared spectrum,
Ba,TiOSi,0; crystal structure contains SiO; and TiOs anionic groups.
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Fig. 1 XRD patterns of Ba,TiOSi,O; powder
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Fig. 2 Photo of Ba,TiOSi,0; crystal
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Table 1 Results of flux selection for growth of Ba,TiOSi,0- crystals

Flux system

Mole ratio of flux

Experimental result

composition
Ba,TiOSi,0,+Bi,03 1:2 There was no shrinkage and hardening phenomenon when temperature increased to 850 C.
The system didn’t melt when temperature increased to 1000 C.
Ba,TiOSi,07+PbO 1:3 There was no shrinkage phenomenon when temperature increased to 850 C.
Ba,Ti0Si,07+ MoOs 1:3 There was no shrinkage phenomenon when temperature increased to 850 C.

Ba,TiOSi,0;+ BaCl,2H,0 1:3 There was no shrinkage and hardening phenomenon when temperature increased to 850 C.
Ba,TiOSi,O,+ KF-2H,0 1:3 There was shrinkage and hardening phenomenon at 850 ‘C. The system didn’t melt when
temperature increased to 1000 C.

Ba,TiOSi,07+NaF 1:3 There was shrinkage and hardening phenomenon at 850 ‘C. The system didn’t melt when
temperature increased to 1000 C.

Ba,TiOSi,07,+PbO+H;BO; 1:2:2 The melting range was wide and the system melted completely at temperature above 1000 C.

Ba,TiOSi,07,+PbO+H;BO; 1:4:2 The melting range was wide and the system melted completely at temperature above 1000 C.

Ba,TiOSi,07+PbO+H3BO3 1:5:2 The melting range was wide and the system melted completely at temperature above 1000 C.

Ba,TiOSi,O7+PbO+ Bi,03 1:5:5 The melting range was wide and the system melted completely at temperature above 1000 C.

Ba,TiOSi,07+NaF+H;BOs 1:5:2 The system completely melted at 850 ‘C, however, the viscosity of the solution was
tremendous and the inclusions of crystals grown were serious.

Ba,TiOSi,0,+KF-2H,0 1:5:2 The system completely melted at 850 “C, however, the viscosity of the solution was

+H3BO; tremendous and the inclusions of crystals grown were serious.

Ba,TiOSi,07+LiF+H3BO; 1:4:4 The melting point of solution is low, however, the viscosity of solution is tremendous.

Ba,TiOSi,07+LiF+H;BO; 1:3:6 The system completely melted at 900 “C, however, the viscosity of solution is tremendous.

Ba, TiOSi,07+LiF+H;BOs 1:6:4 The system completely melted at 750 ‘C, however, the inclusions of crystals are more serious.

Ba,TiOSi,07+LiF+H;BOs 1:5:2 The system melted below 1000 C; crystals began to grow when the temperature was about

900 ‘C, and the as-grown crystal had no inclusions during the early stages of development.
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Table 2 IR spectra analysis results of Ba,TiOSi,O
crystals
Wave number/cm ' Result

They are characteristic of Si—O in
914, 969, 1040 . . o
Si,07 stretching vibrations.

They are assigned to the bending

486, 587 . o
modes of Si—O in Si,05.

They are characteristic of Ti—O in
665,749, 858 . o
TiOs vibrations.
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