“EMERALDOLITE”: A NEW SYNTHETIC EMERALD
OVERGROWTH ON NATURAL BERYL

By Dominique Robert, Emmanuel Fritsch, and John I. Koivula

This article describes a new manufactured gem mate-
rial marketed under the trade name “Emeraldolite,”
which is an epitaxial growth of flux synthetic emer-
ald on opaque white beryl. The material has a dis-
tinctive visual appearance, and is commonly used for
jewelry in its “rough” form. The gemological proper-
ties of “Emeraldolite” are very similar to those nor-
mally shown by flux-grown synthetic emeralds.

“Emeraldolite” is a new manufactured gem mate-
rial that consists of a substrate of common opaque
white natural beryl with an epitaxial deposit of
flux-grown synthetic emerald (figure 1). Although
it is not presently being produced in commercial
quantities, the capacity exists for a large-scale
operation. It has been used in jewelry in its
“natural” form, but is also fashioned en cabochon.
Unlike most synthetic emeralds, it is usually not
faceted because of its opacity.

This article provides a general description of the
procedure used to produce this new manmade gem
material, and reports on its gemological properties
and chemistry.

METHOD OF SYNTHESIS

“Emeraldolite” is manufactured by one of the
authors (D.R.)in France. A flux process {a chemical
reaction in anhydrous solvents) is used to produce
the synthetic emerald overgrowth on a natural
beryl seed; fluoroberyllate compounds play an
important role (see Robert, 1987).

The resulting product is reminiscent of the
Lechleitner overgrowth of hydrothermal emerald
on prefaceted colorless beryl (see, e.g., Schmetzer
et al,, 1981). Both are based on the same principle:
the synthesis of an epitaxial overgrowth on less
expensive beryl, rather than the {more costly and
more time-consuming) synthesis of an entire
stone. The two products vary greatly in appear-
ance, however, with the Lechleitner material usu-
ally translucent to transparent, while virtually all
of the “Emeraldolite” produced to date has been
opaque.
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Figure 1. This 76.42-ct “Emeraldolite” specimen
consists of a flux-grown synthetic emerald over-
growth on natural white beryl. Photo by Robert
Weldon.

The flux process that produces the synthetic
emerald overgrowth for “Emeraldolite” is also
significantly different from that used to grow
synthetic emeralds such as the Lennix product (see
Graziani et al., 1987). In the Lennix process, Al,O;
and SiQ, are dissolved from the crucible itself, and
the flux is a typical mixture of lithium molybdate
and a boron salt. By contrast, the synthetic emer-
ald layer in “Emeraldolite” is grown using a chemi-
cal —not a physical —reaction involving fluorine as
a transport agent. This allows for faster growth
than the Lennix process. Further information on
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the procedure use to grow “Emeraldolite” must
remain proprietary.

CURRENT PRODUCTION

Because “Emeraldolite” only requires the growth
of a thin (0.3—1 mm) layer of synthetic emerald, it
isrelatively inexpensive to manufacture (see “Syn-
thetic emeralds . . . ,” 1988). With only a small
furnace, 15,000-20,000 ct of material can be
produced annually. The process could be adapted
to accommodate larger production in a variety of
shapes and styles. Presently, production is variable,
with ongoing experimentation into the most at-
tractive product for jewelry use. It has been found,
for example, that the overgrowth is unpleasantly
asymmetrical on all isometric shapes, such as
spheres, because of preferred growth along the
optic axis.

DESCRIPTION OF THE MATERIAL

A view from the base of the “Emeraldolite” sample
in figure 1 shows a thin layer of transparent dark
green, flux-grown synthetic emerald covering a
milky-white natural beryl crystal (figure 2). The
substrate, which plays the role of seed crystal, can
be of any size or shape. The linear dimension of the
beryl core used is not a critical parameter (pieces
over 10 cm have been successfully processed);
rather, the total surface area is key because it
determines the amount of feed material necessary
to obtain a smooth, homogeneous coverage.

The dark color of the overgrowth is very even,
and is reproducible from run to run. The synthetic
emerald layer has a step-like appearance caused by
the juxtaposition of numerous tiny {I-5 mm in
longest dimension) crystal faces that are all ori-
ented in the same crystallographic direction. This
crystallographic orientation also contributes to
the homogeneity of color.
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Figure 2. A different view of the specimen in
figure 1 shows the thin flux synthetic emerald
overgrowth. The color contrast between the
white seed and the overgrowth is obvious. The
numerous parallel crystal faces demonstrate the
epitaxial character of the overgrowth. Photo by
Robert Weldon.

Before deposition of the overgrowth, the sub-
strate can be preformed in a particular shape
(cabochon, for example) to fit in standard mount-
ings. The ”Emeraldolite” can then be polished
(with greater ease than if the overgrowth were
random, because there is only one crystallographic
orientation) or incorporated as grown into pieces of
jewelry (figure 3). Even polished, though, the sur-
face is irregular, so visual appearance will easily
separate “"Emeraldolite” from natural emerald and
even other synthetic emeralds.

GEMOLOGICAL PROPERTIES

To characterize “Emeraldolite” gemologically, we
studied a total of 10 samples: one large (37.94 x
24.31 x 18.13 mm; 76.42 ct), very dark, irregular
crystalline mass (figure 1); five smaller {20 mm in
maximum dimension) rough pieces; one 20-mm
piece polished as a flat tablet; and three “rough”
pieces that had been mounted injewelry {again, see
figure 3). The results of our examination are
summarized below. In general, the gemological
properties of the “Emeraldolite” overgrowth are
consistent with those of other flux-grown syn-
thetic emeralds (Koivula and Keller, 1985).
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Figure 6. These primary flux inclusions were
commonly observed in the “Emeraldolite” over-
growth. Photomicrograph by John 1. Koivula;
magnified 20X

CHEMICAL ANALYSIS

Using an energy-dispersive electron microprobe,
Dr. Henry Hinni and George Bosshart, both at the
time with the Swiss Foundation for Rescarch on
Gemstones (SSEF), analyzed the chemistry of the
“Emeraldolite” epitaxial overgrowth. The range of
compositions obtained is shown in table 1.

Note in particular that the concentration levels
of Cr3+ are significantly higher than those found
in most natural emeralds (approximately 1 wt.%;
Hinni, 1982}, but are lower than those found in the
Lechleitner synthetic emerald overgrowth (7.64 to

TABLE 1. Chemical composition of the "Emeraldolite”
synthetic emerald overgrowth.2

Oxide Weight %
SiO, 66.88 — 67.28
Al,O4 16.568 - 18.21
TiO, nd - 0.06
FeO 0.28— 0.34
MgO 017- 0.25
MnO nd - 0.13
Cr,04 1.76- 4.15
V5,04 nd - 012
Na,O bdl

aChemical analyses performed by Henry Hanni and George Bosshart,
SSEF, on an electron microprobe equipped with an energy-dispersive

spectrometer. Details of the operating conditions can be obtained from
the analysts. nd = not determined; bd!= below detection limits.
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Figure 7. High-relief spherical to subspherical

voids are commonly seen in the “Emeraldolite”
overgrowth layer. Photomicrograph by john 1.
Koivula; magnified 50 %.

13.20 wt.%; Schmetzer et al., 1981). These high
concentrations of Cr3+ are responsible for the dark
green color. The low concentrations of magnesium
also contrast with the high values (more than 0.8
wt.% MgO) found in natural emeralds. Concentra-
tions of Na,O in “Emeraldolite” compare favorably
with those of synthetic emeralds (less than 0.2
wt.%) and contrast with the 0.4 wt.% usually
found in natural emeralds (Hianni, 1982).

The higher concentrations of Mg and Na in
nature are due to Mg2+ substituting for Al3+ in
the beryl crystal structure, the charge deficit being
compensated by the presence of a Na+ ion nearby.
This mechanism does not occur during the growth
of the “Emeraldolite” layer or any flux-grown
synthetic emerald because Mg and Na are not
voluntarily introduced in the growth environ-
ment.

CONCLUSION

Manufactured in France, “Emeraldolite” is an
overgrowth of deep green flux synthetic emerald
on opaque white natural beryl. It is based on a
principle similar to that of the Lechleitner syn-
thetic emerald overgrowth on transparent to trans-
lucent near-colorless natural beryl. Its unique
appearance makes it easy to separate from any
other natural gem or synthetic material. In addi-
tion, one can find in the synthetic emerald over-
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growth characteristics typical of a flux-grown
synthetic emerald.

“Emeraldolite” has been used by jewelry manu-
facturers in its original state, without polishing,

because its numerous crystal faces reflect light
well. The material can, however, be polished, and
lends itself to intarsia and sculpture, as well as to
cabochons.
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