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ABSTRACT

Single cryslals of sapphire were grown from solution by slow coocling method using B, O3 and PbO

as flux agents. The morphology of grown crystals was tube, rhombohedral, or hexagonal-plaie.
It was found that the morphology and the size of grown crystal were highly dependent on the

amount of fluxes in the solution, the ratio of B, O3 vs. Pb(, and cooling rate.
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Fig. 1, Means of achieving crystallizajon from fluxed
melts. ABC ; slow cooling, AD ; evaporation,
EF ; temperamre gradienl transport {4}
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Fig. 2. XRD Pattern of sapphire grown by flux
method .
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Table 1. Composition and Resulis of Crystal Growth by Fluz Method

Seople [ oIS ST | T | | oo
1 6. 6A 83 3 10, 04 300 °C / hr 2 hour 120°C/ bt tube structure
2 10 90 - 30 2 [ hexagonal plate
3 10 85 5 180 6 i rhombohedral
4 10 80 10 180 6 i hexagonal plate
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Fig. 3. SEM microphotographs of sapphirc single crystal.

(a) Sample 1 ;

wa| 4AEA Hm, 2 B, By Aele] g%el 7
Fo2 u Heh

Alm pke<9] hexagonal plate & x| FAA FL=IL
woke 3t Fig.3-b2] Sapphe 232 AAxw
wy ¥ z2lal stepst 4 hexagonal o] AR AAA A

A mopoR Yol vhgsh A 24 ATEF
=Y e

o)z 2 or4 Ad=dl sample a o} zro] mbulzbib 7|
ol Adergd o] =z sample agh AR Eof
solute & EwgW e 4rja ghevh akek Fig.b-a
&) o= Alel ol & hexagonal plate ¥ A4 el
a2 Ao deldrbm, of F A HE &
wef 4 45 917 Wl -Foll HAe BAWRE Ha A
AvalAl = zlel= ol %‘%*@"1 A7 ARE e

Fig. G-boll vhehd wgah e A2 uhil ==, ol
s delef] o EHZ nlEx =w] o] ey} v
ol AAnct wA 4 alA sl Fig.5-cs

tube structure
(c) Sample 3 ; thembohedral structure

{b) Sample 2 ; hexagonal plate
{d) Sample 4 3 hexagonal plate .

j“%‘l‘ﬂ plate 2%
2wl

a
ded olga) e AW A 4 gl
gl wl

«y7 23 steprk WAL
kossel (4.5.9)31 ;ﬁzéxé;ol- OH‘:.:,% &
o] Kossel

—r—‘L

A w2

o -u‘;r, a,"n nil‘.
O_A_

15 4270 2 o2 FAel el FETME
H77 Sewh

supersatura ted
saturrxteﬂ

“3+ ﬁ:

Fig. 4. Schematic diagran of void formation by
abnormal concentration gradient of solute
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Fig. 6. Modelling crystal growth by Kossel (4,5, 5 ).
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