M

N E W S

FILLERS AND DISCLOSURE:

At the Heart of the Emerald Debate

As the controversy over emerald fillers continues, this issue
of the Gazette endeavours to throw some light on this mat-
ter with the following articles:
1 A report from Prof. Dr. H.A. Hénni from the

« Swiss Gemmological Institute, on “Fracture

By Pror. Dr. H.A. HANNI,
SSEF Swiss GEMMOLOGICAL
INSTITUTE, BASEL,
SWITZERLAND

INTRODUCTION

This articles takesup a
subject which was intro-
duced some years ago (see
March ICA Gazette 1992 “New
fracture filling material have
replaced 0il”) to draw the
attention of the readers to the
subject, and give a more
detailed view on what was
done with emeralds.

During the past years the
topic was discussed among
traders, laboratory people
and even consumers. In the
USA recently an important
law case brought to our
memory that “oiling” of
emeralds has to be under-
stood and treated with pru-

Filling in Emeralds and Its Detection.”

Address by Mr. Israel Z. Eliezri, Colgem Ltd., at
« the First World Emerald Congress, Bogota,
Colombia, February 23-25, 1998.

¢ Lindeau Gems.

3 “Letter from Bogota” by Mr. Robert Linder of

4 A Paper by Mr. Harry Levy, president of CIBJO
« Coloured Stone Commission on the subject of
Disclosure in the Gem Trade.

dence and delicacy.

Painful experience
demonstrated that “disclo-
sure” is requested on every
level of the trade. Currently
some filling substances are
not at all in favour, and a
special attention may be
given to the analytical possi-
bilities which allow the iden-
tification of filler substances.
A general information such
as “clarity enhanced” or
“colourless foreign substance
present” does not satisfy the
needs of a great deal of emer-
ald dealers or consumers.
Some are scared by the possi-
bility that artificial resins
might decompose or poly-
merize, and become evident
and spoil the good aspect
they previously lended the
stone. Also, it was always

argued that epoxies were dif-

Fracture Filling In Emeralds
And Its Detection With Laboratory Methods

Emerald with a decomposed whitish filling, giving epoxy spectral fea-
tures when analyzed with FTIR or Raman spectroscopy.

ficult if ever to remove from

the depth of the fissures.
Therefore many of those

who were in favour of the

more permanent artificial
resins prefer now again the
easier soluble oils or resins,

(CONTINUED ON PAGE 6)
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Fracture Filling In Emeralds And Its Detection With Laboratory Methods

(CONTINUED FROM PAGE 5)
e.g. cedar wood oil.

During the discussions
at the latest Tucson ICA
meeting and the following
World Emerald Congress in
Bogota it became evident
that the emerald trade in
Colombia is suffering due to
the fact that an important
number of dealers do not
want to buy Palma or
Opticon treated emeralds.
The situation is particularly
difficult because fillers can-
not be identified on the spot,
and the stocks seem to be
already treated with epoxies.
The situation in Bogota
reminds one very much of
the situation in Hong Kong
some years ago when the
epoxy-treated B-jades came
up. The Chinese jade dealers,
in contrast to their
Colombian counterparts,
quickly found ways to ana-
lyze their stones, and to
identify and disclose the
treated merchandise.

Observations of Fillings
in Emeralds.

Fillings in fractures are
usually visible during a
microscopic inspection. A
loupe is usually not suffi-
cient to get a reliable estima-
tion of the treatment when
stones of higher quality are
involved. In various gemmo-
logical articles the character-
istics of treated fissures, e.g.
air bubbles, dendritic pat-
terns, purple or orange flash-
es have been described.
Under UV-radiation the
extent of treatment can be
observed due to a whitish to
yellow fluorescence of most
organic fillers.
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Common Fillers: Identification
by RENISHAW Raman System
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Suitable spectral areas for analysing
organic fracture fillers
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Raman spectrum of emerald alone,
compared with Raman spectrum
of epoxy resin (e.g. Epon 828,
Opticon, Palma/Palm Oil). Peaks
for identification can be observed
in the 1200 to 1600 cm-1 or 2800
to 3200cm-1 areas.
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Identification of Fillings
in Emeralds.

However, such observa-
tions need confirmation with
analytical instruments.

An identification is usu-
ally possible with infrared
spectrometry or Raman spec-
trometry. Where relevant
molecular signals appear, an
attribution to reference spec-
tra taken from various filler
substances is possible. In the
SSEF Swiss Gemmological
Institute fracture treatment
analyses have been offered
as a gemmological service
since two years. The identifi-
cations are carried out in
three steps. After an optical
inspection (1) the stone is
tested by FTIR (2) and with
the Raman Microscope (3).
The combination of the two
methods guarantees a high
degree of identification.

Fourier Transform
Infrared spectrometry (FTIR)
is a more versatile method of
conventional IR spectrome-
try. A major problem is that
fillers cannot be analyzed in
their most characteristic fin-
gerprint area due to the
absorption behaviour of the
emerald. Fortunately emer-
alds are transparent to
infrared radiation in the 2800
- 3200 cm-1 spectral area.
The analytical procedure
records an average spectrum
of a larger volume, since the
transmitted or diffused
reflectance mode is applied.
This means that eventually
various fillers from different
fractures are cumulated in
the same spectrum (macro-
analysis). Especially lower
grade emeralds with signifi-
cant treatments are easily
analyzed with FTIR.

With Raman micro-spec-
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trometry, the detection of
organic fillers in emeralds
proves to be very successful.
Waxes, oils and resins show
distinct spectra which make
it possible to identify the
substance in the fissures.
The characteristic peak areas
are between 1300 and 1700
cm-1 and 2800 and 3200 cm-
1. The analytical procedure
records a micro-spectrum of
a small volume, since the
focused laser beam is nar-
row and directed into an
individual fissure. This
means that eventually vari-
ous fillers in different frac-
tures have to be recorded in
numerous individual spectra
(micro-analysis).

The situation is compli-
cated by the fact that a stone
may contain different sub-
stances, or mixtures of pure
organic fillers. It is therefore
necessary to compare not
only peak positions, but also
peak intensity ratios. This is
important in order to trace
admixtures or residual fillers
from earlier treatments.

Because the successful
identification of an organic
filler by Raman or FTIR spec-
troscopy is confined to a ref-
erence data file, the identifi-
cation depends on a compre-
hensive reference spectrum
collection, which is main-
tained and constantly
enlarged in SSEF laboratory
since 1992.

Additionally, several
users of the Raman micro-
scope as well as the manu-
facturer are working on com-
piling a database. In our
reports we differentiate
between oils (e.g. cedar
wood oil), waxes (e.g. paraf-
fin), and artificial resins (e.g.
Epon 828, Palma, Opticon).
The latter substances are arti-

| ficial, i.e. designed products

without natural counter-
parts. Natural substances
like cedar wood oil may be
produced more or less from
natural sources. A fully syn-
thetic production is also pos-
sible and duplicates chem-
istry and structure of natural
cedar wood oil.

QOutlook

For those who care what
filler is used for enhancement
of an emerald, some special-
ized gemmological laborato-
ries can identify the sub-
stances with FTIR and/or
Raman spectrometry . Even
combinations of substances
are identified when stones
were repeatedly treated with
different fillers. A new ser-
vice — washing out of
unpleasant fillers — is
offered by a few specialized
companies, such as Raymond
Naftule, Arthur Groom and
Ted Themelis. We hope that

instrumental identification of
fissure fillers by comparison
with reference substances
will become as usual a proce-
dure as the identification of
epoxy-treated B-jade. SSEF
Swiss Gemmological
Institute is in due course
releasing its treatment infor-
mation with every single
emerald, ruby, sapphire, as
full disclosure, on the test
reports. It is interesting to
note that since we have been
releasing emerald treatment
slips, the amount of cedar
wood oil enhanced stones
increased and even a few vir-
tually untreated emeralds
have been seen in the SSEF
laboratory.

(Prof. Dr. H.A. Hiinni,
SSEF Swiss Gemmological
Institute, Falknerstrasse 9,
4001 Basel, Switzerland
Tel: +41 61 262 06 40
Fax: +41 61 262 06 41)

Addpress By Israel Z. Eliezri
At First World Emerald Congress,
Bogota, Colombia

s we are standing at
the beginning of the
21st century, we look

back to a century that has
been most revolutionary in
technological developments.
We began the 20th century
by riding donkeys and horses
and we are about to close it
while flying into space and
sending space crafts to other
planets. Scientists started the
century using abacus calcula-
tors, but now they have
incredibly powerful comput-
ers at their disposal. And a

hundred years ago, my trip
to Colombia from the Holy
Land would have taken me
close to a month leaving my
home only yesterday, it took
me less than a day to arrive
here. Naturally, we can
think of countless other
examples in almost all fields
of modern life today.
Looking at our profes-
sional field, things developed
differently. Here, we are
observing the exploration,
mining, processing and mar-
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