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Beryllium-Diffused Treatment Sapphire with Blue Body Colour
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Abstract ;. A type of beryllium-diffused treatment sapphire with blue or light blue body colour
has recently appeared on gem markets. The chemical compositions, Raman spectrum and the
characteristics of UV-NIS absorption spectrum of 90 beryllium-diffused treatment sapphires
samples are investigated by using EPMA, LA-ICP-MS, laser Raman spectrometer and mi-
cro-optical fibre spectrometer- The testing and research reasults show that the minimum
mass percent of beryllium is 5. 28 X 10" % and the maximum is 17.51X107° % and the aver-
age is 8. 74 X 10°°% in the beryllium-diffused treatment sapphire samples- Generally; the
samples contain all forms of baddeleyite melting or pseudomorph inclusions. Because of d—d
electron transition in the Fe' ion. the absorption spectrum band a (377,386,451 nm)of the
samples is formed- With the high temperature; the beryllium-diffused and induced vacancy
colour center may result in the blue colour of sapphire-
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Fig- 1
beryllium-diffused treatment sapphire samples(d=1.8 mm)
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Fig-Z2 Raman spectra of baddeleyite in samples
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Table 1 Chemical compositions in samples by LA-ICP-MS analysis

we/ (1X10°°Y%

il Be B p Mg A4 Cr Mn Fe Ga Ti Na
BS-001  6.17 4.86  144.03  56.69 6.18  118.87  5.20 3 116.45  74.73 64.77  269.29
BS-002  12.97  10.36  299.72 73,73 7.39  248.84 10.78  3967.34 105.91 73.73  561.71
BS-003  7.19 7.19  138.49  61.52 6.75  114.65  4.99  3537.11  89.46 62.91  259.22
Bs-004  17.51  10.52  301.42  73.28 7.67  250.06 10.79  4043.12 101.49 83.54  563.70
BS-005  15.83 2.82 82.48  60.57 5.72 68.33  3.14  3627.89 107.09 59.90  161.52
BS-006  6.28 4.22 122.34  39.91 6.01  103.57  4.63  2247.76 118.37 39.74  237.38
BS-007  7.21 4.39  125.33  23.25 3.35  105.63  4.71  3249.96 102.16 21.41  240.89
BS-008  4.87 2.85 83.62  86.93 8.43 75.28  3.19  3581.28 123.57 93.41  163.99
BS-009  5.28 2.67 77.73  33.48 7.48 74.32  2.96  3418.99 103.52 28.49  151.84
BS-010  5.68 3.09 89.30  36.05 3.82 74.79  3.39  2916.61 105.93 30.48  174.08
Bs-011  7.13 3.57  103.61  19.56 3.63 87.41  3.93  2232.90 107.92 20.03  201.32
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Fig-4 UV-NIS absorption spectra of samples
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