GROWTH METHOD AND GROWTH-RELATED
PROPERTIES OF A NEW TYPE OF RUSSIAN
HYDROTHERMAL SYNTHETIC EMERALD

By Karl Schmetzer

A new type of Russian hydvothermal synthetic emerald is produced by
seeded growth in steel autoclaves without noble-metal inserts; the seed
slices have been cut parallel to a face of the second-ovder hexagonal
dipyramid s {1121). This seed ovientation avoids the easily recognizable
growth pattern seen in eavlier Russian production. However, character-
istic growth planes of a different natuve—that is, parallel tos and form-
ing a 45° angle with the optic axis—are present in the new material.

Hydrothermally grown synthetic emeralds from
Russia have been discussed in the gemological lit-
erature since 1983. Gemological, chemical, and
spectroscopic properties of these synthetic emer-
alds were comprehensively described by Schmetzer
in 1988. Production methods were also detailed.
The most noteworthy features of this older manu-
factured material are:

e Normal chromium, high iron, and (unlike
other synthetic or natural emeralds) measur-
able amounts of nickel and copper.

e Absorption bands of Cr3+, Fe3+, Ni3+, and Cu?2+
in the visible and near-infrared, with chromi-
um and nickel as dominant color-causing trace
elements.
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40 Notes & New Techniques

e Absorption bands of type I and type IT water
molecules in the infrared.

e Series of parallel growth lines with a step-like
microstructure, which are occasionally con-
nected to color zoning (figure 1), revealing an
inclination of 30°-32° vis a vis the optic axis of
the samples.

Details of the production technique explain
why these properties were unique for commercially
produced synthetic emerald. Specifically, seed
slices oriented parallel to a second-order hexagonal
dipyramid (5 5 10 6) or its symmetric equivalent
are placed in steel autoclaves without noble-metal
inserts. With this seed orientation (for that of other
commercial producers, see Kiefert and Schmetzer,
1991), extremely fast growth can be obtained
(Klyakhin et al., 1981; Lebedev and Askhabov,
1984, Lebedev et al., 1986).

The crystal form {5 5 10 6} has not been
observed in natural beryl (see Goldschmidt, 1897),
because crystal faces generally correspond to the
directions of slow growth. As a consequence of the
rapid growth of the early Russian hydrothermal
synthetics, however, a distinct step-like micro-
structure is produced parallel to the seed surface,
and subindividuals of synthetic emerald are found
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