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The Gemmological Characteristics of
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Abstract: Taking opal in Lightning Ridge, Australia
as its research object, this paper analyses the
gemmological characteristics of samples through
conventional gemmological tests, observation
under polarising microscope, infrared spectrum
test, UV-Vis spectrum, X-ray fluorescence
spectrum analysis, X-ray powder diffraction
analysis and scanning electron microscope
observation. The results show the varieties of
Australian Lightning Ridge opal to be white opal,
black opal and crystal opal and the structures
to be dense block structure or cryptocrystalline
structure. The crystal opal is transparent to semi-
transparent, while the black opal and white opal
are translucent. The spot measured refractive
index is 1.43-1.46, and some samples showed
bluish purple fluorescence under ultraviolet
fluorescence. The major mineral component is
opal, and the secondary mineral component is
quartz. The infrared spectrum shows the vibration
peak of typical opal. UV-VIS spectra show that
some black opals have absorption at 580nm-
750nm, which is matched with the absorption
band of Fe**. XRF examination reveals that the
dark colour concentration of the black opals
of Lightning Ridge, Australia is caused by Ti.
Scanning electron microscopy showed that crystal
opal contained fibrous palygorskite symbiotic with
opal.

Key Words: Infrared spectrum; Ultraviolet visible
spectrum; X-ray fluorescence spectrum analysis;
X-ray powder diffraction analysis; scanning
electron microscope
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a: Sample sj-2 opal is at the junction of surrounding rock; b: The dark part of sample b-5 is the surrounding rock;

c: Sample h-8 colour particles and strips.
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