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A New Enhancement Method of Gemstone:
Ion Implantation Technique
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Abstract: The ion implantation technique has gained compelling results in fields of technolo-
gy, except in jewelry industry. In order to discuss the application of ion implantation tech-
nique in jewelry industry and the colouring mechanism of gemstone, the authors selected sap-
phire, diamond, topaz, jadeite, serpentine as the testing samples, which were implanted by
Be, Ti, Cr and H ions. The testing samples before and after ion implantation treatment were
observed and tested by EDXRF, UV-Vis, FTIR, as well as heat treatment at different tem-
perature. The results show that the luster of the samples after ion implantation treatment is
improved obviously. The colour of the samples could be changed by Be ion implantation
treatment. The colour of diamond sample becomes yellowish-brown after H ion implantation
treatment. Ti'" is implanted in the sapphire samples from Shandong Province, so the colours
become gorgeous and brighter, which indicates that the dark colour is due to high content of
Fe ion and low content of Ti ion. After heat treatment at different temperature, the external
appearance of samples does not change obviously. ICP-MS and EDXRF are important meth-
ods for testing ion implantation of gemstones.
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Fig. 1 Sapphire samples from Shandong Province treated by Be (right. treated)
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Fig. 2 Exterior characteristics of sapphire sample 17 and 27 treated by Be
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Fig. 3 Sapphire samples from Shandong Province treated by Ti (right; treated)

1 Cr N
Table 1 Samples treated by Cr

Cr Cr

5#

6#

7#




68 2014
o ) H . .
o s LCH4
° . . 190 keV,
1. 4 H 1 mA., 1X 10" ions/cm?,
L 4 h, 80 cm?,
2 H N
Table 2 Samples treated by H
8# a
: ‘
«C 2 ., , s
, L Be (
) ) ¢ 4,
H . '
2
2. 1 Be
Quanx
X Be |
’ ; 4 Be X
140 eV . ° Be . X ( )
’ Fig. 4 EDXREF of sapphire after Be implantation
Be X (light blue floor is EDXRF result before treatment)



2 — 69
- ° ’ ’
Nexus Be .
’ . 8 CIl’lil ’ ’
16, 4 000~500 em™!, R
N Be ’ Be ’
’ o . Be
- GBC , )
Cintra  A20 - s ,
2 nm, 250 nm/min, ; ,
5. Be . 17 377, ( ),
384,450 nm ; H ,
550 nm i
1.8}
1.7} 8
1.6f
1.5}
1.4f
=13f
T2t
L1}
1.0f
0.9}
0.8}
07300 275 350 425 500 575 650 725 800 &75 0200 275 350 425 500 575 650 725 800 875
A fnm A /nm
5 Be N 17 -
Fig. 5 UV-Vis spectra of sample 17 before (a) and after (b) Be ion implantation treatment
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Fig. 7 FTIR spectra of sample 3% before and

after Ti ion implantation treatment
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