Journal of the Korean Ceramic Sociely
Vol. 29, No. 10, PP. 822~826, 1992.

Verneuiljol| 2|8t SiO,& F715t Sapphire THEAE ME

Si0; Doped Sapphire Single Crystal Growth by Verneuil Method
H. Cho, K. K. Orr, J. K. Choi and H, S. Park*
Dept of Inorg. Mall's eng. Hanyang Universily
*Hongik Technical College
(Received August 14, 1992)

e o

Alumina(ALO;) ol Si0yZ vl M7k 5i0; doped Sapphire $2HS verneulE o2 kA zlch Si0,9|
F1eke 0.0l wt%-1wt%7=] kAl 7|ma ch@y Aae Azsle] #rleke] 001004 wi%al o) chEAg
:g-,qsg T ik 9B FURE 0000%8 £52 2t ALO, ®oue] Extra pured Si0; 22 %ﬂ-’fk ﬂdﬂﬂ

F 24X]5b5ek 212 2 millingsled ZFAIFIE o]2 cha] 900~-1100T ofl4] 2427} Eal 43 AL Ale
E]N'[]:} A A e Bzl =5a gleden] ol e Easlele) AR AR Abh, FA gase] e
5psi, #EHAE 4 b0~75, 4 13~25/ming w7 s 2= 7.0~11 mm/hredoh §i0,8] Hrhs
A A L] colors el sapphires] ZEES FAAA Z1AA B0 arEe eyl

o% it

ABSTRACT

Si0: doped sapphire single crystals were grown by Verneuil method using feed material which prepared
by adding $10; in ALO; Crystal growing were attempted with varng doping amount of $10; from 0.01 to
1.0 wt% and when the doping amount of $5i0, were 0.01~0.04 wt%, single crysials could be attained. Starting
materials for feed powder were 99.99% purity alumina and extra pure Si0, powder. Mixing these two materials
by wet milling for 24 hours and drying the mixture and then was calcined at 500~1100%C for 2~4 hours.
The grown cryslals had yellowish color and were somewhat lransparent. During growing process the flow
range ol oxygen was 5~7.51/min and of hydrogen was 13~251/mm, the average growlh rate was 7.0-~11
mm/hr. The pressure of gases were fixed at bpsi. The color of crystal was appeared and mechanical property
of sapphire was developed by doping of SiCh.
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Fig. 1. Block diagram of experiment procedure.

Powder preparation process

Crystal growth process
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Fig, 4. XRD pattern of grown crystal. {a) 510, 0.01 wi%,
(B) S0 0.02 wigs, (c} Si0: 0.03 wi%, (d) S0,
0.04 wit%.
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Fig. 5. FT-IR curves of grown crystal.
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Fig. 6. Laue back reflection paltern of grown crystal.
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Fig. 7. Result of Vickers hardness indentation.

3.6. Hardness Indentation =4d

2 oA 7oA S % sapphire RAA L] F]AE B4
akel iy 18] Si0, 5 el w2 sapphire T % ¢
Vickers AxE =3, v|ast4c}. Indenlation load:
500g, A7 3022 algick Fig 7ol Vickers A= 824
234% ebisieh AE 24 A3 S0.8) #7lel
bl ot AErL FvlEe Adde R
Si0, & #7}sle] 474171 sapphirer} S10,5 H71a}=]
g} white sapphireRr} H2 HAE £ AE W] 510,
9] #7}} sapphire®] HEE S & 5 4l
c}

r_LrIJ|o

.1 =

Aluminas] Si0,2] #715F2- 001~ 1.0 wi%7}#] HE
2174l Verneuild @2 5i0; doped sapphire w222

-826-

HE2 - gl

AE Alxsle] dAeke] 0.01~004wt%d o <24
S A el Sade SEAE gEaE B
slglem oA Frleiedch 23 AyA w9 A
fwl 7~11 mm/hegl o] 2 AR 278 Ak, ek

gas? ¢He| Spsid o AL HE 68~721/min, T4

f4 19~23)/mm, 473 <X T8mm/hrglch SA4

AL w2 Ee] XRD 48 d& 22 corundum
gk 2 ‘?J' 7 ‘ll‘?i"‘”—] FT-IR £ Z# =i«

lata] k& white szlpphlreE Vickers 74£ 2.3
g Z= Si0y H7le] oddkew sapphired] Ak
A 71AA BAE S 4 5 slddoh

REFERENCES

1. A. Verncuil, Ans. Chem Phys. 3, 20 (1904); Compt,
Rend 135, 79 (1902}

2. K. nassau, J. Crystal Growfh 13/14, 12 (1972),

3. Eugene Ryshewitch, David W. Richerson, Oxide Cera-
mics, Academic Press lnc, Orlando, Flonda (1985),
4. Kurt Nassau, Julia Nassan, Crystals 2, 24, Springer-Ve-

rlag Berlin Heidelberg (1980).

5. Kurt Nassau, The Physics and Chemistry of Color,
John Wiley & Sons Inc, New York (1983).

6. Richard A. Nyguist and Ronald O. Kagel, Infrared Spe-
ctra of Inorganic Compounds, Academic Press. New
York and London (1971)

7. CH.L. Gaodman, Cryste! Growih, 2, 11, Plenum Press,
New York and London (1978).

8. 1.G. Grabmamer, J Crystal Growth, 5, 105 (1969).

9. R Falkenberg, [ Crysial Grweth, 19. 195 (1975)

5597



