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Abstract: This paper presents research carried
out on 10 samples of blue and green chalcedony
to analyse and further discuss the cause of
their colour. The gemmological characteristics
of the samples are analysed using standard
gemmological testing, energy dispersive
spectroscopy (EDS) testing, infrared spectroscopy
testing, Raman spectroscopy and ultraviolet-
visible spectroscopy testing.

The results are as follows: The colour of the
samples is mainly blue and green, with obvious
shades accompanied by auxiliary tones such as
yellow and grey; the spot measurement refractive
index is 1.53-1.54; density is 2.59-2.63g/cm?
fluorescence is inert; under crossed polarisers,
the samples all show bright and extinction; under
magnification, the structure is observed to be
fine, with floccule-like inclusions, dark inclusions
and watermark-like inclusions (Ed. Similar to left
3" set of photos in p.83 of 2022 GAHK Journal,
http;//www.gahk.org/journal/2022/a16.pdf).

The Infrared spectrum shows the vibration peaks
of typical quartzite; in addition to the quartz
vibration peak, the Raman spectrum also shows
the characteristic peak of 500+cm™ clinosilicate,
and the dark blue-green sample also has a
weak characteristic peak of chrysocolla; X-ray
energy spectrometer (EDS) and ultraviolet-visible
spectrum analysis further confirmed that the
cause of colour in the light green sample was
Ni; in the light blue, light gray-green, light yellow-
green and dark blue-green samples it was Cu
with the dark bluish-green colour also caused
by silicon impurities of chryscolla; the yellowish-
green and dark green samples were all artificially
dyed by Cr salt.
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Floccule-like inclusions in DGO1 Cracks and some dark inclusions in FGO1
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Visible green in FGO1 Dark inclusions, fissures and secondary fissure
fillings in FGO1
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Colours are distributed in network veins in FGO2 Dark pinpoint-like inclusions in FGO2
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Normalised mass fraction [wt.%] of sample tested by EDS energy dispersive spectrometer

Element TGOl | TG02 | TG03 FGO1 | FG02
e | AGOL 5% 5% 504 DGO01 | DG02 | LG01 | LGO2 61 60
PIME | CPME | P PHE | TP
Si 4797 | 50.63 | 50.69 | 57.48 | 33.98 | 36.61 | 48.61 | 4597 | 41.45 | 41.96
C 41.63 | 12.88 | 10.99 | 10.35 | 56.71 | 4234 | 37.35 | 24.67 | 12.86 | 21.22
(o) 8.93 34.67 | 36.23 | 30.36 6.83 2052 | 12.77 | 28.41 9.44 24.98
Ni 0.59 - - - - - - - - -
Al 0.89 1.01 0.64 0.46 2.31 0.45 1.25 0.91 2.90 1.51
Sn 0.92 1.34 1.04 - 0.49
Cu - 0.08 0.13 0.44 - - - - 32.66 8.86
Cr - - 0.13 0.08 0.02 0.03 - -
Fe - 0.40 0.05 - 0.01 0.03
Ca - 0.52 0.34
Mg - - 0.16 0.08
Na 0.09 - 0.25
K - 0.15
C1 - - - - - - - - - 0.12
Total | 100.01 | 100.28 | 100.02 | 100.53 | 100.01 | 100.00 | 100.00 | 99.99 | 100.00 | 99.99
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Raman spectra absorption peak positions of samples
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