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Table 1  Average and ratio of TiO,, TFeO and Cr,O; in sapphires of Shandong and Hainan province
We/% )
TFe0 Tio, oo, TFeO/TiO, TFeO/Cr,0; TFeO/Cr, 0,
1.157 0.180 0.017 6.43 68.06
1.170 0.039 0.012 30.00 97.50 10.59
0.987 0.013 0.030 75.92 32.90 3.25
1.280 0.040 0.040 32.00 32.00 0.43
1.130 0.060 0.035 18.83 32.29 1.00
1.553 0.027 0.037 57.52 41.97 1.71
0.72 0.08 0.01 9.00 72.00 8.00
0.70 0.29 0.02 241 35.00 14.50
1.15 0.05 0.04 23.00 28.75 1.25
2 Fe, Ti

Table 2 The Fe, Ti contents of sapphires in famous provenance in the world

w(Fe) /% 0.01 0.02 0.05 0.10 0.006 0.30 0.50 0.50
wW(Ti) /% 0.01 0.006 0.02 0.12 0.01 0.006 0.006 0.01
m(Fe) /m(Ti) 1.00 3.20 2.50 0.83 0.60 50.00 83.30 50.00

(1999)@
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Fig.3 Absorption spectrum sketch of ultraviolet- visible- near
infrared region of sapphires in Shandong province
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( ,1997) Fig.4 Ultraviolet- visible - near infrared absorption spectrum

Fig.4 Ultraviolet- visible - near infrared absorption
spectrum sketch of dark blue sapphires in Shandong province

sketch of diffusion- treated sapphires in Shandong province
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THE MAIN COLOR- CAUSING FACTORS OF SAPPHIRES

IN SHANDONG PROVINCE
ZHANG Pei-giang', MA Yu?
(1. Key Laboratory of Lithospheric Tectonics and Lithoprobing Technology, China University of Geosciences, Ministry of
Education, China. Beijing, 100083; 2. Institute of Geomechanics,CAGS,Beijing, 100081)

Abstract: The main color- causing elements are the major factors that make the dark color of sapphires in
Shandong province. By the analysis of chemical compositions obtained from electron microprobe are as follows:
Cr,O; for red, orange and yellow; the low TiO,, high content of TFeO, especially Fe*>90% of TFeO, and big
ratio of TFeO/TiO,, are the main factors that make the dark color of the sapphires. By the study of ultraviolet-
visible - near infrared absorption spectrum sketch, it is further concluded that Cr** d-d jump electron, Fe**
coupling effect, Fe3* d- d jump electron, charge transfer of Fe?*- Ti**, and charge transfer of Fe?*- Fe** are the
main factor for coloring of the sapphairs. The popular dark blue sapphires in Shandong province lack 575-
711nm absorption spectrum band of ultraviolet - visible - near infrared region, namely no Fe?*- Ti** charge
transfer. Therefore, the most important for changing colors of the sapphires is to select sapphires with high TiO,
and lower the content of Fe**, add TiO, and reduce the ratio of TFeO/TiO, under reductive condition.

Key Words: sapphire; color- causing factor; m(Fe)/m(Ti); change transfer Fe*- Ti*



