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2 Qb gAWTE((Be0)s(AL-Cr0:)(Si0)a) 22 AL fluxyel oste] A3t sdc}. #4222 BeO, ALO%
Si0, A19F¢ getokEu|2 Este] A3t oieTE A AR 24 oL Ak 22 ; 1150~900C, ¥
4% ; 2, 4, 10C/hr, $4) ; Li,CO,V05, H7HA ; Cr0s olvigs A4 27l 2, 4, 10C/hre] W24 9T}
grl. dejal ddPgs FAAL FAA, 2 Ade & 2o F, 2AA  FYAA, A4S a=0921nm, c=0.
917nm, AAel =27} ; Hul 0.80x 0.95mm¥c xm), ¥ ; ¢(1000), m(1010).
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Abstract: Growth of synthetic emerald((BeQ);(Al,-Cr,0:)(Si0,)s)single crystals was carried out by flux method. In this
study, the starting materials were prepared by stoichiometric mixing of BeO, AL,O; and SiO; as reaching components. The
conditions for the growth of synthetic emerald single crystals are as follows ! temperature range ; 1150~900°C, cooling
rate | 2, 4, 10°C /hr, flux ; Li,COs, V0, dopant ; Cr;Os. The sizes of Cr;0; emerald single crystals depending on 2, 4, 10C/
hr cooling rates. The obtained emerald single crystal was characterized and the following results were obtained : lattice pa-

rameter ; a=0.921nm, ¢=0.917nm, crystal system ; hexagonal, crystal size ; max. 0.80 X 0.95mm?*(c Xm), orientation ; ¢
(1000), m(1010).
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Fig. 1. The beryl structure : (a) viewed down the ¢
-axis showing a double ring of SiO, tetrahe-
a ; (b) a cross-section of one of the chan-
nels through the rings (only the oxygen wall
of the channel shown).
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Fig. 2. Methods of achieving supersaturation in high
-temp. solutions ;: ABC, slow cooling : AD,
evaporation : EF, thermal gradient trans-
port.
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Fig. 3. Furnace used for growing of Be;Al,(Si0;)6:
Cr*? single crystal: (a) Heating element,
(b) Thermocouple, (c) Alumina crucible,

and (d) Pt crucible.
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Fig. 6. Temperature schedule for growing Be;Al,
(Si0y)6 : Cr*? single crystal by flux method.
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Fig. 7. X-ray powder diffraction patterns of Be;Al,
(Si0y)5 : Cr*? crystals obtained at a cooling
rate of (a) 10°C/hr, (b) 4°C/hr, (c) 2°C/hr,
and (d) 2°C/hr. ((d) : separate charging).
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Fig. 12. Stereomicroscopic photographs of hexagonal crystal obtained at cooling rate 2°C/hr(a), 4°C /hr(b), 10
C/hr(c), and twin crystal(d).
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Table 1. Crystals Obtained at Various Cooling Con-

ditions
EXP. | Cooling Rates [Crystal Shapes| Crystal Sizes
1 2°C/hr Hexagonal | 0.60x0.90mm
2 4C/hr Hexagonal |0.48 X0.57mm
3 10°C /hr Hexagonal | 0.28 x0.45mm
4 2°C /hr* Hexagonal | 0.80 % 0.95mm

* . Separate Charging

Table 2. EDS Analysis of Crystal Obtained at Vari-
ous Cooling Conditions

Exp. Cooling Rates L Eée;nent
1 2 /hr 1.271
2 4°C /hrr 1.546
3 10C /hr 1.553
4 27C /hr* 1.092

* . Separate Charging
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