Korean J. Crystallography
Vol.8, No.1, pp.15~19, 1997

SO fE HMSHO| T

0IY= - RYS  WME - TN - w28t
e EoY

Growth of Blue Quartz by Hydrothermal Method
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Abstract

Single crystals of Co-doped quartz (blue quartz) were grown hydrothermally from the
Na,CO; solution. The size of as-grown crystal was 100x50X35 mm® and the growth rate
was 0.55 mm/day under the growth condition of 5 wt.% Na,CO; mineralizer, growth tem-
perature of 343°C and temperature gradient of 22°C. Visible spectrum showed a typical ab-
sorption feature of the synthetic blue quartz near 545, 570 and 643 nm. The concentration
of color of the as-grown blue quartz related not to the concentration of cobalt in raw ma-
terial but to the growth temperattre.

LM B o] #fEle] slor o] BEEEL $Ae] AAla
A FELAE 842 Afols AFoE 283

FAL AT 328 Ao I P3i21Y] 5 A o} Foly A& kA gk fA4A
A7) P3,218 A o2 EAsl HAM = a= A (amethyst), A (citrine), Q53 (smoky
491234, c=55404A2 B V=] olch. @1 ¥U]  quartz), 44 (green quartz) 2 A5 (blue

o) EX3h= A=Y x| = o2 2ot quartz) 2.2 58 ¢ gler, o] 58 Wy F=
Si: U U1/3, U00, 0U2/3 (U=0.465) AA 3} AL AFA(color center)oll &3,

O xyz, yx x z+1/3, y xy z4+2/3, xyy 2 y x  3FFA, T4 AAPA 2 Z5AL HolF&an
2/3-z, x y-x 1/3-z (x=0.415, y=0.272, z=  °l| &3}, A F A2 -& Rayleigh scatteringel <]

0.120) g 707 W}y
=3 Azp7ke] A¥AYE Si-0:0 1.61A, 0-0: Jarayaman?2 Al AR wbAy|EQl
2.64A o]}, Rayleigh scattering> A& ® A o] Fiz}o

AdelA Aes e $AdE o2 T/ 2¢E o U Albolegtu Bausidch Fig 19 vehd

15



,...
a
L
of)
H4
Jo
o
M
o

E Quartz
é Blue
2 e \\ 1c

8

8

z

8

1723

8

< %_

200 400 600 800 1000 1200

Wavelength (nm)

Fig. 1. Optical absorption spectrum of natural blue
quartz from Philadelphia®.
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Fig. 2. Optical absorption spectrum of Co-doped
quartz(synthetic)”.
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Fig. 3. Seed preparation of (0001) plate from as
grown Z bar quartz.
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Table 1. Result of blue quartz growth

Thickness  Growth
No 1;%'(":“3”‘ of rate Quality Color
as grown (mm/day)
1 380 215 0.65 good colorless
2 370 20.6 0.62 good colorless
3 360 19.1 0.57 good colorless
4 350 18.5 0.55 good pale blue
5 340 185 0.55 crack  blue
6 330 17.9 0.53 opaque, dark
crack  blue
7 345 27.7 0.57 good blue
8 343 35.1 0.55 good blue
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Fig. 4. Optical absorption spectrum of as grown Co
doped quartz of experiment # 3, 4, 5, 8.
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Fig, 5. Photograph of as grown Co doped guartz
grown at 343°C, 345°C, 350°C, 360°C and 370°C.
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Table 2. Result of blue quartz growth

Thick- Thickness Growth
No ness of as grown rate ual- Color
of seed crystal(mm) (mm/day) ¥
8 20 35.1 0.55 good darkblue
9 20 18.2 054  good darkblue
10 2.0 18.1 0.54  good darkblue
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Fig. 6. Optical absorption spectrum of as grown Co
doped quartz of experiment # 8, 9, 10.
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