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Characteristic of Sapphire by Filling Treatment
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Abstract: Several untreated and filled sapphire samples were collected. With the help of elec-
tron probe micro-analyzer, infrared spectrometer, laser-induced plasma breakdown spectros-
copy, polarizing microscope and other gemmological characteristic tests, the sapphire sam-
ples were analyzed in the aspects of chemical compositions, structures and spectral character-
istics. The results of infrared spectra showed that the absorption peak at 3 311 em ™! only ap-
peared in untreated sapphire samples, and it lacked in the spectra of treated sapphire samples
which revealed the process of oxidation heat treatment. The results of EPMA and LIBS
showed that the increase contents of Ti, Fe, Co in the treated sapphire samples made the
gem turn to deep blue, and the fillings played an important role in repairing, filling and heal-
ing the fractures of sapphires.
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Fig. 1 Sapphires (left) and treated sapphires (right) Fig. 2 Finished sapphires
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Fig. 5 Surface characteristics of treated sapphire sample F2 Fig. 6 Girdle of treated sapphire sample S1
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Fig. 7 Polarization characteristics of sapphire sample N3 and treated sapphire sample F3
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Fig. 9 LIBS spectra of sapphire sample N2 and treated sapphire sample F2
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Fig. 10 Element B in treated sapphire sample F2
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Fig. 11 EPMA secondary electron image and backscattered electron image of

sapphire sample N2 (a,b) and treated sapphire sample F2 (c,d)

20 mA.,
11,



, “Fo-o- ” ,
) ) , “Ro_o_ 7 .
o b
1, 2
[6—17] , s CO N Tl 0 Fe
LIBS . F2 s o
1
Table 1 Results of EPMA quantitative analysis of sapphire samples wy/ %

SiO, TiO, Al O, FeOr MnO MgO CaO Na, O K, O CoO

N2-1 0. 00 0. 00 98. 47 0.49 0. 00 0.00 0. 00 0. 05 0. 00 0. 00 99. 01
N2-2 0. 00 0. 00 79. 56 0.50 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 80. 06
F2-1 0.02 0. 37 98. 41 1. 20 0. 00 0. 00 0. 00 0.01 0. 00 0.00 100.01
1872 53. 96 4.03 19. 65 0.92 0. 00 0.02 3. 89 225 0. 49 0. 82 86. 03
1872 1.03  58.96 15, 87 18, 35 0. 20 0. 26 0.07 0.01 0. 00 4.11 95. 56
-1 -2
2 [6-7]

Table 2 Chemical compositions of secondary glass filling substance in treated rubies ws/%

SiO, 2o % 2.18 45. 45 11. 36 12. 25
TiO, 1.58 1. 25 1. 20
Al, Oy 46. 76 64. 22 38. 40 13.11 13.72
FeO 0.03 0. 05 4. 32
V,0; 0.01 1.15
MgO 0.17 0.05
CaO 0.13 0.16 1.23
Na, O 2.08 17. 04 5.65
K, O 0.01 0. 39
P,0O; 34.07 0.01
B, O, 6. 80
PbO 75, 53 74.03
N2 Fe, Al, F2
Si.Ti.Al.Fe.Mn,Mg.Ca.Na, 6
K.Co, N2  Ti 0. 00,
0, F2 .
3 627, .
,“F2-2- 7 “F2- .
2= 7 “N2-2” Ti,Co, Fe .
N o F2-1 N2-1 Ti.Fe.Co,
Ti, Fe , .
[8]
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