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NEW DISCOVERY OF OPAL CRYSTALLINE STATE AND COLOUR PATCH

Yin Zuowei Zhao Yan Tian Wei
(Gemmological Institute> China University of Geosciencess Wuhan 430074, China)

Abstract: The opal crystalline state and colour patch have always been a hot issue in the gemmological
community. However, very few literatures are focused on origins of the “silky” and “ honeycomb-like cellular”
colour patches, an important feature for the differentiation between natural and synthetic opals. For this rea-
son, the authors tested and analyzed many opal samples using conventional gemmological test; SEM, and
XRD. The research shows that the opal is in a continuous gradual changing state ranging from the noncrys-
talline to the crystallite to the sub-microscopic cryptocrystalline and finally to the cryptocrystalline. In addi-
tion> no distinct boundary is present between each two states. Furthermore, the opal may exist as an aggre-
gate in all these different states. In this paper, the authors propose a gemological criterion to differentiate be-
tween the opal and the chalcedony; and also show different mechanisms for the formation of these two differ-
ent colour patches. The “silky” colour patch occurs when the light is dispersed from the microscopic fissures
inside the natural opal, but the “honeycomb-like cellular” colour patch is determined by the distribution of the
SiO, spheres and the light transmittance characteristic of the spheres themselves within the synthetic opal.
The understanding of the origins of these two colour patches has provided us with the theoretical basis for the
differentiation between natural and synthetic opals.
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