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Corundum (a-Al,O;) is a most important crystal, with many diversified applications. The crystals colored by small amounts of
dopants are used in the gem and electronic industries. The history and present state of flux growth of corundum (ruby and sapphire)
crystals are described. The major advantage of flux growth is that it permits crystal growth at a temperature well below the melting
point. There have been a number of investigations into the flux growth of corundum crystals. Fluxes based on lead compounds and
on cryolite were successfully used. Recently, the evaporation method of molybdenum trioxide-based fluxes was developed.
Hexagonal bipyramidal ruby crystals were grown from MoO;-based fluxes. Polycrystalline alumina and sapphire surfaces were

covered with the ruby crystal layers.
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Table 1 Growth of corundum crystals from the fluxes of lead-
based compounds.

Flux Year Reference

PbF, 1961 White [8]
1964 Giess [10]
1965 White et al. [13]
1966 Tsushima [14]
1966 Adams et al. [15]

1968 Timofeeva [19]
PbF,-B,05 1997 Oishi et al. [22]
PbF,-Bi,O3 1966 Chase [16]

1967 Chase et al. [18]

2005 Leonyuk et al. [23]
PbO-B,05 1964 Nelson et al. [11]

1965 Linares [12]

1966 Grodkiewicz et al. [17]

1982 Yamaguchi et al. [21]
PbO-PbF, 1962 Linares [9]

1965 Linares [12]

1968 Wilke [20]
PbO-PbF,-B,O; 1965 Linares [12]
PbO-V,05-WO; 2005 Leonyuk et al. [23]

Table 2 Growth of corundum crystals from the fluxes of
cryolite-based compounds.

Flux Year Reference

NasAlFg 1955 Philips et al. [24]
1960 Foster, Jr. [25]
1965 Kleber et al. [26]
1967 Arlett et al. [27]

1974 Watenabe et al. [28]
1976 Watanabe et al. [29,30]
1977 Watanabe et al. [32]
1981 Watanabe et al. [33]

1982 Watanabe et al. [34]
1987 Watanabe et al. [35]
1989 Watanabe et al. [36]
1992 Jang et al. [37]
1992 Sumiyoshi [38]
1993 Watanabe [39]
1995 Watanabe [40]
1996 Watanabe [41]
2005 Leonyuk et al. [23]
Na3AlFg-LizAlFg 1977 Watanabe et al. [31]
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Table 3 Growth of corundum crystals from the fluxes of
molybdenum trioxide-based compounds.

Flux Year Reference

MoO; 2004 Oishi et al. [42]
2005 Teshima et al. [43,45,46]
2005 Mochizuki et al. [44]
2007 Teshima et al. [50]

MoO;-K,0 2005 Teshima et al. [48]

MoO;-Li,O 2005 Teshima et al. [47]
2005 Leonyuk et al. [23]
2006 Mochizuki et al. [49]

MoO;-Na,O 2005 Teshima et al. [48]
2007 Oishi et al. [51]

Table 4 Growth of corundum crystals from the fluxes of
miscellaneous compounds.

Flux Year Reference

AlF5 1986 Daimon et al. [57]
AlF;-BaF, 1965 Linares [12]

K,SO,4 1999 Hashimoto et al. [59]
LiINO5-KNO3 1996 Du et al. [58]

NaNO; 1996 Du et al. [58]
NaNO;-KNO, 1996 Du et al. [58]
WO,-BaO 1967 Voronkova et al. [56]
WO,-CaO 1967 Voronkova et al. [56]
WO,;-K,0 1967 Voronkova et al. [56]
WO,-Li,O 1967 Voronkova et al. [56]

2005 Leonyuk et al. [23]
WO;-Na,O 1967 Voronkova et al. [56]

2005 Leonyuk et al. [23]
WO;-SrO 1967 Voronkova et al. [56]

2005 Leonyuk et al. [23]
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Fig.1 Ruby crystals grown from PbF, crystals (1 division = 1
mm).

2.2 KEBRITVIR

KA (NasAlFg) R 5D 2T 2 F LSS OB R FI[23-41]
% Table 2 27”9, NasAlFg (flsi : 1000 °C) 1%, #5dh & 3@
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TW5, NasAlFg 27 T v 7 ANBRET S a5 2 Lk
DIEARPIGHEIIHIRTH 5,

IO NaAlFg 27 7 v 7 AORRIE, BbL7z7 T v A
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_72_



7T w7 ADERIZ Lo TlEATIZ ), a T AT
LANER LTV B —hE s 5 DI FNE IS E L7 (Fig2),
LOIFEREN E RS E LIk & Figd Iond, %
WERIETHDIT NI T 5013 %, INSRAE—RENBRD
M (& 2 100-300 um) T2 —F 4 V7T 5 2 LR T
[46,50], D OIENEI-THENL, ORL, OREHBER X
VRS AERNMESE MO 3 HETH D, T, V774
TR IS MoOs iR & CrOs By K2 D, RO #AE
179 &, FEABHDOL E—RERERA T X F 2 v Lk
FELE[S0l, 2nboERZEL, SIREET T ALO; &
MoOs; PMEFE LIz HEMEE ) AlL(MoOs); DAL TV
Z oo T=[50],

Fig.2 Alumina crucible coated with ruby crystal films.

Fig.3 Cross-sectional image of the alumina crucible (the
lower part) covered with well-developed and small ruby
crystals (the upper part).
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OEMNEEHZY OXEABHTRNLVX —BEOII—ETH
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BUETH D, Tkeda HITHITR/NNCEL 72T THRETE
A7 aKERELRATE LIS, TOKERELLZE
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