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Abstract The spinel (MgO « ALO;) single crystals were grown by FZ (floating zone) method. Its
melting point is about 2135°C and is important to the process of the growth from the melt. There
have been some reports of the growth by Czochralski and Verneuil method. However, this study 1s the
first trial to the spinel crystal with the application of FZ method.

In this study, MgAlLQ; spinel single crystals were grown by using FZ method which uses the ellip-
soidal mirror furnace having infrared halogen lamps as a heat source. With dopants of transition
metal lons, it was possible to melt the feed rod which does not absorb the infrared rays due to the
transparent properties to infrared ray of spinel itself and the red, green and blue colored spinel single

crystals could be grown more easily.
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As a conclusion, the purpose of this study is to find the spinel single crystal growth mechanism

with respect to the growth interfaces and molten zone stability and to characterize the state of

growth resulting from the concavity to the melt of interfaces.
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Table 1
Composition of each crystal

AlLO;/MgO  Dopants Doped

mole ratio amount
Red 1:1 Cr;0; 0.5 w/o
Blue 1:15~3 CoO 0.5 w/o
Green 1 :3 Cr, 05 05 w/o
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Fig. 8. Violet colored spinel.
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Fig. 13. Growth direction of green spinel-
[110].

Table 2
Growth condition and direction of each crys-
tal

Rotation Lowering Growth

rate rate direction
(rpm) {mm/hr)
Blue Spinel 30 ~ 4 [111]
Red Spinel 35 ~5 112}
Green Spinel 30 ~ 5 [110]
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Table 3

Growth condition and direction of colored spinel single crystal

Blue spinel Red spinel Green spinel
MgO : ALO; (mole ratio) 1:15 1:1 1:3
Dopants Co Cr Cr or Mn
Rotation rate (rpm) 30 rpm 30 rpm 30 rpm
(counter - rotated )
Lowering rate 1~5 mm/hr 1~2 mm/hr 1~5 mm/hr
Atmosphere 0, 0, 0,
Growth direction [111] {112] [110]
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