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| Colour Centres in Corundum: Tenebrescence

FEATURE ARTICLE

Unstable colour
(colour centres activated)

Stable colour

Unstable Colouration
of Padparadscha-like
Sapphires

Michael S. Krzemnicki, Alexander Klumb and Judith Braun

Col ' dum ificall
olour centres In corunaum, specitically
important for yellow, orange and
After the October 2016 discovery of a new gem deposit at Bemainty near Ambaton- y ? g
drazaka, Madagascar, a number of sapphires with padparadscha-like colour entered the trade. .
However, most of these stones were found to have unstable colour, which changes from pinkish a d a r a d SC h a - | I ke CO | O u r S
orange to more-or-less pure pink after a few weeks in daylight. In this study, the authors investigate .

the colour stability of padparadscha-type sapphires of metamorphic origin—mainly those origi-
nating from Madagascar (Ambatondrazaka and Ilakaka) and Sri Lanka. The 48 samples could be
separated into three groups after colour-stability testing: sapphires that did not show a noticeably
different (case A); ires with a slight-t colour difference within the
padparadscha range (case B); and fancy-colour sapphires showing a distinct change in appearance

that fel outside of the padparadscha range (case C). The ast situation was especially common for N ot a | | Of t h ese co | our centres are sta b | e
the stones from Ambatondrazaka, thus revealing that careful colour-stability testing is mandatory for .
proper gemmological identification of any sapphire showing a yellow to orange colour component.

L S e Thus the colour may shift over time, but
also be activated by exposing the stone
to an appropriate radiation.

346 THE JOURNAL OF GEMMOLOGY, 36(4), 2018
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| Colour Centres in Corundum:
Reversible Photochromism (Tenebrescence)

SSEF

mmmﬁsmﬂm

suszlzlzm_nz f?' i
Test Report No. ﬁ -
on the authenticity of the fofowing gemstone, Bl ¥
set in a ring with diamonds
Total weight: 16.5 grams
mmseumm
Shape & cut: ova:briimtmapm N
e 1400 x 1005 x 605 mm
Declared weight: G.86ct
[see aiso the comments)
Colour: shghtly orangy pink
Identifcation: FANCY SAPPHIRE ({varetyof natural corundum)
M M Comments: Tho analysed properies confirm the authenticity
Since March 2022: New wording to S e
Mo indications of neating.
M M = = Colour stabilty test performed: This fancy sapphire exhibits a colour shift known as
describe this colour shifting! / e b et
Crigin: Ceylon (S Lanka)
Identification: FANCY SAPPHIRE (variety of natural corundum) oy v o
Comments: The analysed properties confirm the authenticity ;:sjm

of this transparent fancy sapphire.

No indications of heating.
Colour stability test performed: This fancy sapphire exhibits a colour shift known as —
reversible photochromism (tenebrescence). This is a natural phenomenon that occurs
occasionally in fancy sapphires (see additional information letter).
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| Irradiation Treatment of Corundum

Untreated

5 mm 5 mm S mm

Photos and Experiment: © T. Leelawatanasuk, GIT Thailand

Since about two years, we have reliable information that rubies of
purplish red tint (e.g. from Mozambique) and purplish-pink sapphires
(e.g. from Madagascar) are treated by a small number of individuals
using cancer radiotherapy equipment.

This irradiation treatment may induce and/or activate colour centres in
corundum that result in a shift to a more attractive red or pink hue.

Usually, the colour is not fully stable, thus shifting back at least partially
or fully after irradiation.
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| Irradiation Treatment of Corundum

Since many years, the SSEF tests the colour stability of yellow, orange
and padparadscha coloured corundum.

New additional test at SSEF for the
colour stability of rubies

Date

Category

In light of information gathered over the past few months, we have
now added rubies to this colour stability testing protocol,
specifically but not limited to rubies originating from

Mozarmbigue....

see: www.ssef.ch/news

READ MORE

In March 2022, we informed our clients about this new treatment and
that we expanded the colour stability testing to certain rubies.

To better understand this treatment and to find criteria for detection,
we started a research project including irradiation experiments
using a linear accelerator in Switzerland.
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ZAP-X GYROSCOPIC
THIS IS NEXT. RADIOSURGERY"

/
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© ZAP-X
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| Irradiation Experiments with Gemstones

We collaborate for this with a specialised Swiss institution (SNRC).
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| Irradiation Experiments with Gemstones

Oﬂgmal Heated at nght after 10k Gy 4 months after
1200°C for 10h Gamma Irradiation | Gamma Irradiation

Sample #1
‘Pink -
:Fancy Sapphire

‘Sample #2
‘Pink - :
: Fancy Sapphire

Sample #3
 Light Pink :
: Fancy Sapphire

;Samplef #4
‘Purplish Pink :
: Fancy Sapphire

280 aan A80 580 680 780 A80
Wavelength [nm]

Distinct colour change after irradiation in pink to purple sapphires, most
were not stable.

But no colour shift in all our Mozambique rubies of saturated red colour
after irradiation (in accordance with findings of other labs).

A a »% b B

10k Gray 8k Gray 6k Gray 4k Gray 2k Gray 0 Gray
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| Irradiation Treatment: Current Status of Research

* Irradiation treatment of corundum is known since many decades.

« So far, no scientific method to positively detect this treatment. Several
gem labs (incl. LMHC) do research on this topic.

» To avoid colour shifting issues, most gem labs expand colour stability
testing to include rubies, specifically if they show an orangey-red hue.

» SSEF colour stability testing on many hundred Mozambigue rubies:
We never observed a ruby with colour instability.

« Although not a proof, that such a ruby was not irradiated, it confirms
at least that its colour is stable'!

« All saturated red rubies irradiated by SSEF and other labs did not
show any noticeable colour shift. We assume that this irradiation
treatment is mostly successful for purplish red to purplish pink
corundum of medium to low saturation.
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| Natural Irradiation Damage o

Thorianite (ThO,) or other radioactive inclusion
near the surface may result in a (small) chipping

damage as a consequence of the decay of U to
Pb over (geological) time periodes.

chipping occurred

SSEFA
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| Low-Temperature heating of Corundum

Heating of corundum:

« Traditionally at about 1200-1400 °C to enhance colour significantly.
Inclusions (e.g. rutile needles, zircon) are mostly transformed.

« At higher temperatures (>1500 °C) commonly for diffusion treatment or
artificially healing of fissures using a (borax) flux.

« At about 700 - 1000 °C (referred to as low-T heating in the trade).

Inclusions may remain intact and usually only minor colour
enhancement of the stone.
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| Classic Detection

Characteristic atoll-structure Characteristic atoll-structure

50x magnification, easy to see 70x magnification, difficult to see

Such evident features for heating are rarely seen in corundum
heated at low temperatures.
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| FTIR spectroscopy

SSEF 3

SCHWEIZERISCHES GEMMOLDGISCHES INSTITUT
SWISS GEMMOLOGICAL INSTITUTE

INSTITLIT SUISSE DE GEMMOLOGE PRESS RELEASE

FOR IMMEDIATE RELEASE
CONTACLT: Dr. Michael S. Krzemnicki FGA
gemiab@ssef.ch

FTIR-Spectra of Mozambique Rubies

New research by SSEF studies methods for detecting
3180 low-temperature heated rubies from Mozambique

heated rubies
from Mozambique
BASEL, SWITZERLAND: SEPTEMBER 12, 2018 — Since their discovery in early 2009, the ruby
deposits near Montepuez in Mozambique have produced an impressive number of
exceptional-quality stones, including iconic unheated gems such as the Rhino Ruby (22.04
cts), the Scarlet Drop (15.95 cts) and the Eyes of the Dragon (a pair of rubies weighing 11.26
cts and 10.70 cts), all of which were analysed by the Swiss Gemmological Institute SSEF. But
from the very beginning, there has been evidence in the market of lower-quality rubies from
Mozambigue that have been heated with or without a flux (borax}, resulting in healed
fissures with residue, and in some cases heavily-fractured material that has been lead-glass
filled.

In more recent years, an increasing number of rubies from Mozambique have come onto
the market, after having undergone so-called “low-*empera*ure hea*ing” (below 1000 °C).
Presumably, the aim of this treatment is to enhance the colour slightly, by reducing subtle
purplish zones which are sometimes present in rubies from this location (Figure 1).

3160

Absorbance (a.u.)

3356 3309

3275 3305

Figure 1: Slightly purplish zone in
ruby from Mozambique. Photo:
M.S. Krzemnicki, SSEF

unheated rubies
from Mozambique

© SSEF

3500 40 3200 3200 3100 3000 SSEF Press Release Sept 2018
Wavenumber (cm-1) See https://www.ssef.ch/press-releases/
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| FTIR spectroscopy

Heated Mozambique Rubies:
Samples from Gemfields (heated by Gemfields) and the Bangkok trade.
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| Raman spectroscopy

Zircon inclusions may provide important
information about heat treatment (and
origin) of corundum.

‘Hot” pink sapphire from llakaka (Madagascar) and small
zircon inclusions in such a pink sapphire.

SSERFD

Raman intensity (arb. units)

U3

r\km 1300 K |

~
1200 K

s

[

/T Untreated

" | ' T T T "
800 900 1000 1100 1200

Wavenumber (cm™)

heating

Spectra of zircon 4604 (dose = 3.5 x 10'® q-events g~ 1)

annealed at different temperatures for one hour.

Zhang et al. 2000
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Ramahn spectroscopy

ONLINE IGC 2021
INTERNATIONAL
L3 versus FWHM(v,) scatterplot GEMMOLOGICAL

Zircon inclusions in unheated pink sapphires, llakaka C o N F E R E N C E

20 ——
- 20 - 21 November 2021

18
16 Pink spots: unheated

(5] Zircon inclusions in unheated pink sapphires from llakaka, Madagascar:
&) ® A Raman spectroscopic study

14 e @. © @ (5] M.S. Krzemnicki, P. Lefévre, W. Zhou, H.A.0. Wang
© © ® Swiss Gemmological Institute SSEF
® ® e gemlab@ssef.ch
12 @

¢] & Q@ o © o
(] O O% @ Since its discovery in 1998, the secondary gem deposit of llakaka, southwesterm Madagascar has produced a large
10 _— @ @ ) number of outstanding stones for the gem trade, notably sapphires and fancy sapphires in a wide range of colours

L=} O © LCO @ @ [M.ili.send.a et al. 2001). Urml today, [.Jin.k Sanh-II'E'S h.om Ilalfa?(a a.re ff.lund ?n great numbers in the trade, often

(4] @ o @ characterised by an outstanding quality and a pastel pink to vivid pink (*hot pink”} colour.
[sl®)

8 © Q ® 9} Q.) & o Interestingly, pink sapphires from llakaka commanly contain numerous rounded zircon inclusions, sometimes

© @ even clustered in aggregates (Figure 1). Zircon is found in corundum from many different geological settings and

e @ O o 8 geographic origins and may pravide crucial information for gem testing, both, regarding heat treatment [Wang et al.
6 o DO o o © 2006, Krzemnicki 2010, Saeseaw et al. 2020) and origin determination (Xu & Krzemnicki 2021).

FWHM (cm™)

The Raman analysis of zircon inclusions in pink sapphires frem |lakaka (Madagascar) is widely used in gem labs as a
routine test as it may provide supporting analytical evidence of a heat treatment. In this study, we focus on Raman
spectra of zircon inclusions in unheated pink to purplish pink sapphires from llakaka to better characterise and
understand the range and variability of the 5i0 -related bandwidths. More than 100 zircon inclusions in 28 samples
Ye | | OW S pots. h ea ted N . ) ir:_:ugh and cut) from the S5EF research collection were analysed using an InVia Renishaw Raman microprobe coupled

2 . o Bluesapehive: Myanmar with a 514 nm argon-ion laser. In accordance with literature (Nasdala et al, 1995, Wang et al. 2006, Saeseaw et al. 2020)
we focussed on the main Raman peak u3 (5i0, anti-symmetrical stretching made) of zircon at about 1010 cm! as
abenrd a measure of its crystallinity (or degree of metamictization). From these spectra we determined the u3 bandwidth

0 (FWHM: Full-Width-Half-Maximum) by fitting into a software-integrated Gaussian-Lorentzian function after baseline

correction.

4 & Pink sapphire: Madagascar (llakaka)

1005 1010 1015 1020 Our results of all analysed zircon inclusions in unheated samples show a large variation of u3 peak position and
bandwidth not only in different pink to purple sapphires, but even in neighbouring zircon inclusions within the
Pea k POS itio n (c m-l) same specimen (Figure 2). Interestingly, we also found peak variaticns when measuring several different positions

of selected single zircon inclusions. The FWHM of u3 in our unheated samples range between 7.5 10 17.6 cm, with a
median value of below 10. Similar results have been described by Wanthanachaisaeng (2006, 2007). Qur analyses in
unheated rough and cut pink sapphires from llakaka, however, reveal bandwidth values distinctly lower than those
reported by Wang et al. (2006] and Saeseaw et al. (2020) in their samples. Our results show, that heat treatment
detection of pink sapphires from Madagascar based on Raman spectra of zircon inclusions alone needs to be applied

Large overlap of unheated and heated ol o i prton:

pink sapphires from llakaka (Madagascar).

SSEF
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| Raman spectroscopy

Heating experiment (1000 °C) of pink sapphire,
Madagascar with numerous zircon inclusions.

Zircon inclusions in unheated and heated pink sapphires, llakaka
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| Raman spectroscopy

Goethite (Fe-hydroxide),
diaspore (Al-hydroxide),

and other inclusion minerals
as important markers for
unheated corundum!

hs By 11
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from Koivula 2013
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| Raman spectroscopy

Goethite (Fe-hydroxide),
diaspore (Al-hydroxide),
and other inclusion minerals

as impo

rtant markers for

https://www.ssef.ch/ssef-news/

unheated corundum!

e R R )]
diaspore in ruby

Corundum reference

Counts
1
;‘i 310
331

200 400

SSEFQ
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Raman shift (cm?)

[ zoz3

New and additional criteria to detect low-T heated pink

SS E F N ews | ette r sapphires applied by SSEF

heat treatment of ¢ uby sapphire and other colour varieties of
M h O corundurr is ene of tha main gooes for the gem tada, A such,
a rC 2 2:5 datesting sich trestment is a rmajor task af germmalogieal labaratoies

izsu.

37THIGC
CONFERENCE

IGC 2023: 23 -27 OCTOBER |N TOKYO, JAPAN

PHASE TEANSFOEMATIONS AS IMPOETANT MARKERS FORE HEAT
TEEATMENT DETECTION IN COEUNDUM AND OTHEE GEMSTONES

Midod S_ Krzemmicki', Piene Leféoe', Wa Zhon'

Swis (‘n-ﬂlgu:l]ﬂhh SSEF, 26, CHADY ]hl, -
T Sciemces, 36, Ui Basel, Swi

comegponding milor™s cmmil- michdl trovmmicki@f d

Ecywerix Host ircetment, diaspere, grethic, dchyidration, Raman mocirescepy

Imboductioa

Dmiunfhinmnfﬂy:-l-nﬁm-ﬂnﬂuml—miﬂnfnﬂ-_ml-:]ﬂ
svme for e kade md
femperaiare ramge from sbout 700 to 1800°C -hl_mhgndmb:-gm

e doleciion of
charvalion As 2 comsequence of the healing proces:, imtereal featwes (o fhud and solid imcheios
ming feaimre) murybe affeced and aktered (Gabedim & Kotvela 2006) and by this pror
snightiocwmd cvidence of heat dratment. In powrnl, clancieristic heatimy fatos (e
femion. cracks mrownd imchsions, soe Figare 1) vrsblc with i
tempernimre (and heating duaiios) Farmor challenging is the micwoscopic detection of w-called
mwhmm I these slowes whick are heated at abowt 700 °C to 1100 °C
R — may be obsarved wader the microscope (Haghes
of . 2077). Amofher classac approach s ko check for "chalky” fimores-ence reachoms wader
shortwave wliarviok:t Bght However, sch aactions cam gemcrally oty be cxpecied af bigher heatmg
cmpormes well beyond 1100 °C.

Heat st defcction i ko very mruch e yimg om FTTR amd Rammm specircacopy. [n FTIR. e

& very mmch o the prememce of OFF redated ks Namely the 3309,
3152 amd 3185 ! serics m. ' cham is cowsidered 2 showy; & foravificial
Reat catmer (Smifh 1995, Berna & Rosmmm 2006; Sacscaw o ol J020; Pacdicn ot &l 2015,
Eraomuicki 2019). The presemce oc sbrmce of a Mg 0 relate bam at 3160 cm ! i amolls importamt
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| Estrela de Fura 55.22 ct, Mozambique

USD 34.8 million at Sotheby's Auction,
8th of June, in New York.

New World Record for a ruby and any
coloured gemstone at auction so far.
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| Paraiba Tourmaline
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Paraiba tourmaline (Brazil) Paraiba tourmaline and diamond 10.13 et copper- and manganese-

of 14.20 ct with indications of G R MR o it e el
;. 63 ¢t, is of Mozambique origin I
heat.lng. Sol.d fnf . UB 805000 and it is currently not possible trade. Itis currently not possible to
at Christie's Hong Kong to determine if the tourmaline determine if the tourmaline has been
in May 2021 has been heated or not, Soldfor _ Neated or not. Sold for US$ 239,400
ca. US$ 532,000 by Sotheby's at Sotheby's New York in December
Geneva in May 2022 2022. Photo: Sotheby's.

Mozambique:
avuco & Maraca

Gio Grande do Norte

Map © Wikicommons

SSEI: | SCGG Zentralkurs | June 2023 | PAGE 23



| Machine Learning for Paraiba Origin Determination

%
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$
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BN

Data visualisation at SSEF using
machine learning algorithm
(non-linear unsupervised tSNE).
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| Paraiba tourmaline or not?

Mozambigue tourmaline containing low amount of copper.

100000
©
o Qo0 oo
O S8 @ 002
g @ =Zs‘i§h«né;§sﬂ§che i.l?,g ) S () %Q
10000
— 8‘_ 1
|ﬂ", ‘;;, 4; " S
N ik s : - "--‘II.
. == @) . 80159,
== g o0 (i, ot M 1)
* O o0 (9
A
Oxide weight % s
© Mozambique
A very light green
Fe,0;  0.01
1 10 100 1000 10000

MnO 375 |
CuO  0.09 og Fe (ppm)

Not considered Paraiba tourmaline!

See also updated LMHC information sheet No. 6:
https://www.Imhc-gemmology.org/gemstones
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| Quiz: Paraiba tourmaline or not?

Pair of tourmalines from same client tested recently at SSEF.

Oxide weight %

Fe, O,  0.01 Fe,O; 200
MnO 0.98 MnO 0.99
CuO 0.24 CuO b.d.

SSEFA
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| Spinels from Lukande and Epangko, near Mahenge, Tanzania

O

Google O 100%  Maxar Technologies CNES / Airbus Landsat / Copernicus Data SIO, NOAA, U.S. Navy, NGA, GEBCO 5.000m ; Kamera: 15km 8°44'12'S 36°46'27"E 509 m
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| Co-bearing Spinel from Lukande, south of Mahenge, Tanzania

Type |

\ 4

Type Il

[
»

2mm

Photo: A. Leuenberger, ALine GmbH

Photo: SSEF
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| Co-bearing Spinel from Lukande, south of Mahenge, Tanzania

Not all blue spinel from this new source is Co-spinel !

Fe” Absorption spectra

‘ TFe2+

Cor ot o ' : Iridescent lamellar hbgbomite

0% - Fe**

TFe2+ |TFe**
LMCT

MFez+ - MFes+
IVCT

SPTan-1_23

Absorption coeff. (cm™)

SPTan-1_37

300 350 400 450 500 550 600 650 700 750 800

Wavelength (nm)
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Co-bearing Spinel from Lukande, south of Mahenge, Tanzania

Trace element comparison of Co-spinel type | vs type Il from Lukande

SSERF

Ni (ppm)
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o

s1Ue| §

20819

@ Tanzania (type )
@ Tanzania (type I)
MW SriLanka
& Vietnam
A Pakistan

Co (ppm)

1000

FEATURE ARTICLE

Figure 1: These
gam-auaity
Lo beanre

Lukandy srue
of Tareania
Comooste

Cobalt-bearing Blue Spinel
from Lukande, near
Mahenge, Tanzania

Michael 5. Krzemnicki, Alex Leuenberger and Walter A. Balmer

ABSTRACT: [n Septemher 2021, a new
Luskinnele are
ranging from Co-domi
spinels showed character
{inferred to b highomi

d bl

E B
orogeny |zboul 500-570 million years ago),

Jor

em-qualiry spined [MgAlo) from Tanzania
haz been well known in the trade for many
decades. However, until recently, fine blue
Co-bearing spioel {e.g. Figure 1} was quite
rare from this country, Gem-quality Tanzanian spinel
was descrihed from the Umba Valley (near the Kenyan
berder), and later from the Ulugury Mountaing near

AT TUE FIUER AL OF GEMMOLUGY, 38(5) 7023
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sully of Mabenge in centil Taminia,

ukande can be separated from Co-bearin
dating of surface-reaching zircon inck
i the East African Orogeny

n-hearing hlue iseovered in the

Moroagern (n the central part of the country. These
spinels ware mostly red to pink and purple (Bank et
. 198%: Hinni & Schmetzer 1991; Schmetzer & Berger
1962, Docasicnally, blue spinel from the Morogoro
Region has been mentioned in the lilersiare [Schmptzer
& Berger 1992) and, later, was found gether with
other gem varieties (n alluvial deposits at Tundur in



| New Spinel from Epangko near Mahenge, Tanzania

New production of pinkish red spinel from the “classical” deposit in
Epangko, near Mahenge (Morogoro region, Tanzania.
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near Mahenge,
Tanzania




angko spinel deposit,
ar Mahenge, Tanzania
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| Ant Hill Garnet (Pyrope)

NAVAJO
vun /NATION
Pyrope garnets from Navajo Indian _ Celorade
. . ; New
Reservation, New Mexcio USA. [—(Ariea | Mesio
rough stones brought to surface by ants N =
[ (] 300 miles| { I

digging in the soil, hence their name.
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| Tanzanian Garnet with slight Colour Shift

daylight LED light

o T, r-f-.ﬁ"*-,‘-‘ e
AL

i 50 st BN Wi P 0 ) e

Garnets from Tanzania with slight colour shift

Pyrope with distinct spessartine and low almandine component.
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| Colour Change Garnet from East Africa

daylight

incandescent
light

]

Usambara effect:
V-bearing colour change
garnets from Tanzania.

daylight

incandescent
light

Vanadium-bearing garnets of the pyrope-spessartine series may show a
colour change and additionally an interesting Usamlbara effect.
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| Alexandrite vs Chrysoberyl

vo

Alexandrite shows distinct pleochroism

Alexandrite (LMHCQC) definition:

A chromium-bearing variety of
chrysoberyl showing a colour-
change in principle from a “cold”
hue (e.g. greenish) in daylight to a
‘warm’ hue (e.g. reddish-purplish)
in incandescent light.

SSEFQ
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| How to check for Colour Change

Do not hold the stone directly to a strong light source to check the
colour change!

Emerald close to light source:
not a colour change!

Colour change:

Change of main hue when holding the stone about 30 cm from the
light source (standardised daylight and incandescent light).

See also LMHC information sheet No. 9; www.Imhc-gemmology.org
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| Alexandrite vs Chrysoberyl

Sri Lanka

Russia

Hematita, Brazil
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| Zoned Alexandrite

Diagmmmbelei.ch
14
12 1.298

oo i R

Chromium-rich zone at the culet (reddish) and chemical composition at
table facet (blue bars) and culet (orange bars).

Photo: P. Lefévre, SSEF
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| Not Alexandrite!

iS¢ o) CINME] TS

This chrysoberyl is only
dark reddish purple.

Too much chromium
(2.8 wt% Cr,O4) for
colour change!

Absor 3RE] 1T A1 VR
& = g
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| Not Alexandrite!

Chrysoberyl from Sri Lanka with equal vanadium

and chromium concentration.

The main absorption band is shifted to 595 nm.

No colour change effect !

EDXRF:
Fe203 0.851 wt%
V203 0.058 wt%

Cr203 0.070 wt%

Absorbance (a.u.)

300 400 500 600 700 800 900
Wavelength (nm)

SSEFQ

UV-Vis absorption spectra

35
Shift of absorption

maximum
3.0

2.5

\574 Kyocera syn.

2.0 —

Absorbance

1.5 —

593 SL4

1.0 —

599 Tu6
602 SL2
0.5 — 606 113
\607 Tub
0 T T T ‘\ T
400 500 600 700

Wavelength (nm)

Figure 14: Non-polarized UV-Vis absorption spectra of V-bearing chrysoberyl from various sources (Il

Schmetzer, Krzemnicki, Hainschwang & Bernhardt, 2013
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| Not Alexandrite ! ST Ee
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w0 LT-7.1
Fe203 1122%
no e
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20

Impressive chrysoberyl of 609 ct from Sri Lanka.
Only tiny traces of chromium (0.002 wt%) but much more iron.
Consequently shows no alexandrite effect and by definition cannot be called alexandrite !
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| Vanadium-bearing Chrysoberyl

V-bearing chrysoberyl may
show attractive bluish green
colour but no colour change!

0.167 wt% 0.178 wt% 0.074 wt%
V,0s3 V05 V05
If iron is strongly dominating,
Fe203/v203 then the colour shifts to olive
green, thus similar to normal
Fe-rich chrysoberyl.

12.00
10.00
8.00
6.00
4.00

0.00

V-CHRYSOBERYL V-CHRYSOBERYL CHRYSOBERYL
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| LMHC meeting, December 2022 at SSEF

PRESS RELEASE

LMHC makes progress on laboratory report harmonization,
discusses current challenges in detection of corundum treatments

BASEL: MARCH 14, 2023 —Holding its 30th meeting in Basel, Switzer land, the Laboratory Manaal

Harmanisation Committes (LMHC) P ogress inthe har of used
% in laboratory reports. The participants in the meeting also disoussed and shared new research findings
ey on the of and in particular

e
o

s
*

The LMHC meeting, which took place on December 5 and 6, 2022, was hosted by the Swis
Gemmolosical Institute SSEF.

The LMHC is crently comprised of representatives from the Central Gem Laboratary {C6L), CISGEM

L ¥, DSEF G Gem Lab, Gibalin b, GlA Gem ¥, Th and lewelry
Institute of Thailand {GIT) and the Swiss Gemmological nstitute SSEF. The organisation & not formally
toany tsat ion.
P - Duming the meeting, the LMHC agreed to slight ions on her of their nfarmation
sheets, which to b icati ing among
professionals in the indusiry.

The main focus of the LMHC meseting
was raised by treatments of
corundum, inchuding rubies and pink
sapphires. These include the low-
temperature heating and imadiation

In recent years, an increasing number of
rubies and pink sapphires have come - s = a5 o
onto the market, after having previmsly ~ Heated pink sapphire with a characteristi¢ FTIR spéctrum,
- ® LMHC.

oms FTIR spectrum

lled =1 o
heating” (below 1008 °C), meant to
slight ly shift their colowr to a better hue. Furthermore, as was reported in 2022, certain rubies and pink
apphires, some with a slightly ish tint, hawve by a limited mamber of ndividuals using
N L iy for cancer patients. This treatment can also induce a shift of the
colour cenitre to a more atiractive hue.

At the meeting in Basel, the LMHC labs decided to camry further research on these corundom
inorder to devel ised ariteria for detecting their use.

https://www.Imhc-gemmology.org/s/LMHC-Press-Release-30th-meeting-report-14-3-202318.pdf
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| 50 Years Swiss Gemmological Institute SSEF

Celebration marked by a symposium with key international speakers -
providing broad trade expertise and deep insights into mining, cutting,
pearling, auctions, jewellery design and other themes.

All talks and a selection of photos of the event:
https://mwww.ssef.ch/50years
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= =4 G TESTING:
E Present & Future

- ANNAHU

Uhviegore Syempasiu in Basel
beapolee jewellery and rare goms
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Book published to celebrate
the 50 year of SSEF.

To obtain a copy, please
contact us (admin@ssef.ch).
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THANK YOU FOR YOUR ATTENTION

SSEF+

GCet the newest issue at www.ssef.ch/ssef-facette
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