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A study on the nature of needle-like inclusions in corundum crystals
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Abstract It was realized that MC-XRD is useful for phase analyzing of inclusions in crystals because it can focus the X-
Ray beam to the small particles sized dozengurof with high S/N ratio. By using this MC-XRD, needle-like inclusions
which are seen generally in corundum crystals known as rutile was found to be the iron titanium oxide and iron oxide
which has the chemical composition of,H®,, FgTiO; and FgO, respectively
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Fig. 1. Photographs of corundum sample. (a) pale-violet color/pear cut/0.897 ct (6.67x4.98~3.24 mm). (b) violetish-red color/pear
cut/0.908ct (7.25x5.07~2.81 mm), (c) yellow color/pear cut/0.800ct (6.75%x4.90~2.91 mm), (d) red color/oval cut/0.444ct (4.94x
3.99~2.28 mm), (e) red color/oval cut/0.613ct (5.34%4.53~2.77 mm).



A study on the nature of needle-like inclusions in corundum crystals 103
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Fig. 2. Photographs of inclusions in corundum crystals.
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Fig. 3. Typical normal XRD pattern of sample (a).
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Fig. 4. Typical MC-XRD pattern of sample (a).
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Fig. 5. Typical MC-XRD pattern of sample (b).
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Fig. 6. Typical MC-XRD pattern of sample (c).
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Fig. 7. Typical MC-XRD pattern of sample (d).
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Fig. 8. Typical MC-XRD pattern of sample (e).

o] @ Fule] EAGE AST

ATt

4@ B

HAYR g JIEFHS B4 Joxe 71
9] normal XRD &A1) v, 4 um =7]e] 4
ARl el XA W& Z74 (focusingfle] =& S/
NB|Z F28 4 9= MC-XRD(Multi-Channel X-Ray
Diffractometryy} wi-¢- #-83I3it}. o]# g MC-XRD=
A Ao, dnbdom golzia gl AW
SHrE A EES] Bl jron titanium oxide, iron
OXIdeEE o]Fo1A UYL, 742+ FgTiO, FeTiOs,

FoOSt e Bhetes e 7Hie Qi

_L4

]

I
o
rot

i

[1] E.J. Gubelin, “Internal world of gemstones”, ABC Edi-
tion Zurich (1974) 112.

[2] E.J. Gubelin and J.I. Koivula, “Photoatlas of inclusions
in gemstones”, ABC Edition Zurich (1986) 324.

[ 3] Robert Crowningshield and Kurt Nassau, “International
gemological symposium”, GIA (1992) 101.

[4] J.E. Arem, “Color encyclopedia of gemstones”, VNR
Company (1977) 30.



