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Some problems deserving attention in identifying the filled gems by the
3036 and 3 058 cm™ ' peaks of the FTIR spectra

LI Jian-jun"?, LI Dong-mei’, SHAN Guang-gi', DING Xiu-yun' and CHENG You-fa*
(1. National Gold and Diamond Testing Center of China, Jinan 250014, China; 2. Shandong Key Laboratory of Metrology
and Measurement, Shandong Institute of Metrology, Jinan 250014, China; 3. Gemological Laboratory of Beijing Antique
City Co., Ltd., Beijing 100021, China)

Abstract: The most definitive testing method for the filled jadeite jade is infrared spectroscopy, because the pres-
ence of 3036 and 3058 cm ! peaks is characteristic of polymer impregnation. The rule applies to the filled
quartzite. In the past years there emerged many filled gems such as aquamarine, tourmaline, garnet and
feldspar. The experts identified filled gems according to the two peaks due to polymer. However, the authors
note that many minerals have the peaks or bands from 3 100 to 3 000 cm ! of the FTIR absorption spectra and
many gemstones absorb all the infrared light in that frequency range, so the peaks due to polymer might be cov-
ered up. The authors also warn that the gems impregnated with inorganic material would not present the ab-
sorbance from 3 100 to 3000 cm ™ '. Therefore, whether the FTIR spectra show the absorbance peaks at 3 036
and 3058 cm ™~ ! or not, it is not the only, conclusive evidence that indicates whether the gems are filled or not.
Different gems can’t be compared absolutely with each other.
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Table 1 Classifications according to contribution on identify-
ing filled gems by the 3036 and 3 058 cm™ ! absorption peaks in
FTIR spectra

1 2 3 4

2.1 3036 3058 cm™!
3100~2 400 cm !
2800~2 100 ¢cm ™!
3100~3 000 cm !
1
2.2 3036 3058 cm™!
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Fig. 1 the FTIR spectra of the filled quartzite
the bleached and polyer-impregnated jadeite
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Fig. 2 The FTIR transmittance spectra collected in differ-
ent direction through a filled Peristerite bead in another paper

of the author Li Jianjun 2011b
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Fig. 3 3080 and 3 005 cm ™! peaks due to tourmaline
not to the polymer
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Fig. 4 The internal reflectance spectrum of a flawless

aquamarine and that collected as surface reflectance

5 3030 cm !
3058 2920 2850
cm ! 3036 3058 cm !

3036 3058 em™ ! 2920 2850 cm ™!



3036 3058 cm

1

109

3030

1 1 L 1 L 1 1
6000 5000 4000 3000 2000
WAL /en!

5 3030 cm™!
Fig. 5 The 3030 cm ' peaks in the picture due to
the beryl not to polymer
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Fig. 6 These spectra present the emerald or aquamarine
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