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emeralds producers

.thods of emerald synthesis

=\ [ain features of synthetic emeralds

M1crow0r1d and inclusions
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. Visible absorption spectra
Infrared spectra
Trace element chemistry

Market of synthetic emeralds
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J_First efforts made in France in XIX century
JC. Chatham (US) about 1940

2P, Gilson (France) about 1960

> Linde, about 1970

e yocera (Japan), before 1980

B e

USSR (Russia) about 1985
Tairus (Thailand/Russia) about 1990
Malossi (Italy/Chech) 2004

All use one of two growth methods: “flux” or
“hydrothermal”
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Flux grown emeralds do not contain water
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An autoclave for hydrothermal synthesis and resulting

emerald crystal



Metal (Pt) inclusions are result of container
(chamber) partial dissolution
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Hydrotermal

Hydrotermal

Hydrotermal

e
Hydrotermal

Hydrotermal

(wt. %)| Emerald Emerald Emerald Emerald | Aquamarine Flux Flux Malossi
Na20 029 0s3 0,24 E 3l Lo bdl bdl bdl
MgO 0,24 bdl bdl bdl bdl bdl bdl bdl
K20 bdl bdl bdl bdl bdl bdl bdl bdl
Fe203 bdl 14,07 bdl bdl Sas bdl 0,08 bdl
Cr203 bdl 2,56 bdl bdl bdl 1,56 RCIES 1,96
V203 bdl bdl 2,84 1,61 bdl bdl bdl bdl
Cu0 bdl 1,27 bdl bdl 2GS bdl 0,12 bdl
NiO bdl 1,00 bdl bdl bdl bdl bdl bdl
cl 0,43 0,44 0,32 Lkl 0,28 0,38 0,06

bdl — below detection limit
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Oxides | Hydrotermal | Hydrotermal | Hydrotermal | Hydrotermal Hydroterr.nal Flux Flux Malossi
Emerald Emerald Emerald Emerald | Aquamarine
029 0s3 0,24 E 3l Lo bdl bdl bdl
0,24 bdl bdl bdl bdl bdl bdl bdl
bdl bdl bdl bdl bdl bd bdl bdl
bdl 14,07 bdl bdl Sas bdl 0,08 bdl
bdl 2,56 bdl bdl bdl 1,56 1,93 1,96
bdl bdl 2,84 1,61 bdl bdl
bdl $ bdl bdl bdl bdl
bdl bdl bdl bdl bdl
0,46 0,43 0,44 0,32 Lkl 0,28 0,38 0,06
Columbia Urals Afganistan | Kazakhstan Austria Madagascar Norway Australia
0,68 s 1,50 0,12 1,93 2,00 0,11 0,63
107 105 1,85 0,08 2,15 3,08 0,10 0,81
bdl bdl bdl bdl bdl 0,18 bdl bdl
bdl 0,45 0,42 RS 0,60 1,52 0,24 0,17
0,17 bdl 0,67 0,12 0,14 0,28 0,19 0,65
319 bdl 0,15 {12 bdl 0,05 0,51 bdl
n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a n/a n/z n/a



emeralds are generally more
rnaIIy clean but can contain inclusions,
cks and growth structures

- F ux emeralds do not contain water

Natural emeralds contain two types of
water

Synthetic emeralds can be distinguished
from natural ones by trace element
analyses
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' , 1eralds allow
ylng their properties
_- jperties depends on growth method,
Broducer, and color controlling elements

= - atest synthetic emeralds are closer to natural
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= ones by color and microscopic features
Difficult stones require advanced identification

techniques
At the moment 100% of synthetic emeralds can
be reliably identified
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Malden Mills Industries, Inc. was founded in 1906 in the town of Malden,
Massachusetts.: The company originally produced wool sweaters and bathing
suits‘and fater expanded to.include uniforms to fulfill U.S. military contracts
through:World.War It -After the;war, in addition to wool, the company
began to develop man-made.fiber caoabilities to respond to shifting post-
war markets. 1171979 Malden Millsdntroduced:its first branded synthetic
*apparel fabrici Lreation of Polarfleece® revolutionjzed, the way the world
‘dresses for cold weather. Today most consumers own multlple garments in

' this category and depend on them on a daily basis. Polarfleece® was-a .
‘majer textile; mnovatron recognrzed )Y Trme Magazine:as-one of the: 100
"most important _|nvent|ons intthe 20th century, 11991, burldrng an.the

. incredible success of. Polarfleece®, Malden Mills introduced:the Polartec®
¥ coIIectron of performance textrles Today, there are over 400 different styles ™
of Polartec® and in 2007 the companys named changed from Malden Mrlls
7 'to Polartec LLC e G -

SoUr_ce:
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