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ABSTRACT : The spectroscopic characteristics of the diffusion of beryllium into sapphire are in-
vestigated by UV-Vis and FTIR spectroscopy. The Be”" diffused samples are observed in an immersion
filled with methylene iodide. The blue colors were fainteddue tochanges of iron’s electrovalence (Fe
—F¢’ ") after heat treatment in an oxidation atmosphere and the pink color appeared due to Cr'
case of violet sapphire. The blue sapphire containing light brown showed yellow orange color due to
reaction of beryllium with trace elements during the beryllium diffusion. From analysis of immersion
filled with methylene iodide, we could demonstrate to show yellow orange with concentrated color in
the rim of samples. Also, there were some changes to the pre-existed inclusions.
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SOUTH AMERICA

Pan-African Mobile belts

Fig. 1. Location of Madagascar in reconstruction of
the Late Proterozoic Gondwana (A. Mercier et al.,
1999).
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Fig. 2. Sapphlre from Madagascar (a) before and (b)
after Be-diffusion.
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Fig. 3. Photographs and UV-Vis absorption spectra of
sapphire in the region of 380~780 nm (a-1) and (a-2)
S-1 sample before Be-diffusion, (b-1) and (b-2) S-1
sample after Be-diffusion.

2539 A7 AM 108 B AT o] A
2 HEE F4 AP Tt FYI wEoE A3
ok FH|E S/9 HA Alglolole ANREL
24e g Zol AYHAHIHE 2). &,
HEF &4t A2 18 & Hgd 2458 vus)
7] 3t AlE R WEEES B Ao
TEHAAT ASES S Ed LACH L) A
Hato] WEFo| FAHA=AE B3yt M3}
g 2HERS 729 3 vlasly] 9
gto] A A-7HN R EBEHE JascoAte] V-650
71718 ol g3le] e Z& 5 uimE AUEEE B
2 100 nmE 3} 380~780 nme) M EH W
A EA39 1 AAA BEFEAL DTGS detector
7F A3E JascoAte] FI-IR 41008 o] &3] A&
AN HAE 4 cm'E ZHsGoH o] wste U
JAEE 4387 Y8t XA 3% B4S Rigaku
AHe} ZSX Primus 15 34 WZ7]2 Rh target
o] & 50 kV, 70 mA9] ZZANA 4,000~400 cm’
29 ER A A ZHL AAEHT. o] EHF3t
A ENEL HEE 4 A Fox ko] Y
85 1=

HEdE 4 M2E 943t BeO (A Johnson
Matthey CompanyAt, 99%)E AHstd-Frlw3 &3
T EES A Agoloo e & = d2ujy
Z7Re) 931 12 AZ|ZA 7MEEyT) o)



R

Table 1. Composition data of sapphires by WD-XRF

ML I e AR

X

Unit: wt% Mg Al Si P Ca Ti Cr Fe Co Ni Cu Ga
S-1 99.12  0.09 012 004 0.06 007 033 0.08
S-2 9759 0.04 005 001 009 0.03 216 0.01 0.03
S-3 9891 012 0.17 015 057 002 0.01 004
S-4 002 9777 017 006 0.04 0.05 1.86 0.03
S-5 0.04 9720 051 0.13 0.06 1.96 0.10
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Fig. 4. Photographs and UV-Vis absorption spectra of
sapphire in the region of 380~780 nm (a-1) and (a-2)
S-2 sample before Be-diffusion, (b-1) and (b-2) S-2
sample after Be-diffusion.
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Fig. 5. Photographs and UV-Vis absorption spectra of
sapphire in the region of 380~780 nm; (a-1) and
(a-2) S-3 sample before Be-diffusion, (b-1) and (b-2)
S-3 sample after Be-diffusion.
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Fig. 6. Photographs and UV-Vis absorption spectra of
sapphire in the region of 380~780 nm; (a-1) and
(a-2) 8-4 sample before Be-diffusion, (b-1) and (b-2)
S-4 sample after Be-diffusion.
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Fig. 7. Photographs and UV-Vis absorption spectra of
sapphire in the region of 380~780 nm; (a-1) and
(a-2) S-5 sample before Be-diffusion, (b-1) and (b-2)
S-5 sample after Be-diffusion.
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400~4000 cm™ ; (a) S-1, (b) S-2, (c) S-3, (d) S4
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Fig. 9. This Be™ diffused samples are shown in an
immersion filled with methylene iodide. (a) S-1, (b)
S-2, (©) §-3, (d) S4 and (e) S-5.
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Fig. 10. Photographs of inclusion; (a) before and (b)
after Be-diffusion.
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