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Preface

Since the publecsiion of the first book The Heal
Treatment of Ruby & Sapphire by Ted Thamels
in 1992 there have been Many updaies n he
pem heating technoiogy. as well a3 in the P
~ace technology for reating rubsss-Sappiires
Ths second edition of the book provides the
ses! information on the subjec! sulable for
gEMOIDCESTS. fEwWEHErn gem Odaalers, gem
treaters and anyone who has kean iInerest o
the gt traatment of ruby-sapphine

THis vohams s witen based on the authod s in
dividual efforts reflecting his work and sxpaori
ance in heat- treating rutses-sapphires siNce
the earty-1980's; hance, no reference is given
iy thes ltergiura (with few exoopbons and whene
jsomad necessary) Most of the rubees-sap
phires used n the author s expaments des
cussed in this book have defived bom

e i

confirmeedd iocakbes and thay ang NOW DEn
collection of un

o
tha authors exlanise
reatedrestad rubes-sapphres These spec

mens were purchased by the suthor fhom
borg fde sourrng ottt iCes vwers Collgcieo

The firsl odition of “Tha Heat Treatment of
Ruby and Sapphese” publshed n T

Is

dunng hes Muimarcus and repealed visis o the

gem mines around the weric

Evary concoivabie efion a made 10 use sl

able specimens for the reatment axpenments
fpcusand in thes book Many of these SDOC

mena ware carsfully prepared and ad m two
habves one hall serang as conirod sample the
ot half treaied acoording 1o prodeterTmned
paramators. This is the bes! way 0 COMpane
the resung lealures  sido-by-side bolore-
after the heating. Nearly all exporiments ons-
cumsed in this book were porformad al the
author's gem treatmant facility in Clearwaler
FL.. Torrence CA., Houston TX, (USA) and in
Bangkok (Thalland) Addittonal experimants
ware parformed in vanous gem treatment 1a-
cilities in Srl Lanka, 5 Komwa, inda and (LTS
whare andd ropotied horen

Thes booi Iocusas O s Dractcsl aDElcatons
n  heal-troabng Mies-sapphres T
ersgihy  and detaded scenlifhc maplanabons
which are often conficting as relerenced from
diflgren sources  Howeved the lew scantific
aLs decussed 0 s DOOK B presenisd m
a rough. non-scantific format as external de

pcriptions ahly No afiemp! s made 10 provide
s compinte scwolific axplanaton or theorize
tho ssuss This book is not B scienlific publ

cation and il & witteén at the & 1o ™ grade
level, suitable lor almos] everyone. Howsver, i
w expecied thal the readed should have basic
knowledge of science 10 follow this Hook Coem

fortably Sorme imiuns MG VANOUS NUMenc val

pored 0 his Book may nol agres with
d works from other authors andior
frpen inlormaticn appeanng i the rlemet

LEry

The s and valuea of M BIDISERONE O
dharing/reducang  atmoaphets diffusion  time
semparature. heating/cookng rabes. elc. des-
wussad in this book are given as exiamal de-
I Sl only
All photos were Laken Dy e imthor for the pur
pose o emphesido a point oF 8 echncal deta
gucmpd whanm otferarso nolisd and propes credd
& given i e SOUre Al skslches ware also
prepand by tha suthdr and odiled by his son An
golo Sorme photos appear dull and lefl purposaly
unedited Few pholographs were laknn urider

Prioface

condifions, bul Fesr mportanoe s
thesr poor Quasity Moarly ol mages
wﬁm Frst teme n e lilerature

rutwy-sapphine, ke sl ofher
Fw s basad on oDsarvalons
combingd with theory. alchermy experimen
alion, Expenence and ik There are two
m ﬂm;gh! b pam tréaters (pro
ducirs) and everybody eise (users| Tha
supply the industry with Ireated
gams with o without imited disclosure
wpaping the constantly changing treatrment
sacrot, while tha user ane con
stanlly inveshigating and sfculaling on he
nature of the trealed gems. often arrmang
eroneous, conflicting and confusing con
chusions. Thus, some gemological know
odge mught Dy vanous inalitutions
referance o gem reatments s heorelicsl
inlending 1o shape ochwdent gomakagmis 1o
support the establshrment Smce most of
ihe gams in Ihe marke! a'e Ceatéd the os
tablishmen! s formulaled AT e Lty
of the product o facihlate easy sabes asthou!
bty

In e course of witng this oo miarry roler
ees from the gemological refersnces and
snewhee aere M) | e g bormnm bab
Rography). & was found that these rlomnons
therugh may be technically cormect, do not
CommUnicate with the average layman
reider, ofien leading the emoneous. conchy

Sions. Howeye: only sekectesd onginal refer

ENCES a8 Citexd

hm inCiuding the author have
ndependent, liberal  thmeing
W complets ideclogucal reedorm and oMer
Pvocative eaplanations they may be
viewex as rackcats of the noustry

hhmh author offers Mua own orpln
“"“‘T&wﬂnu assgrments in hoal
ra. N & hoped thal tha

“'_'“ famm not Dy et echrical as
m N heat-treating ruby.sapphas  but
'-“I'I e 10 be inspired and develop
’ i and guiding idaas in M

h‘h Carmers wilhou! Tha politacal
of the Qam-jownlry mdustry
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Chapter 1.

Introduction

Dunng the pas! several decades. 2 heal-irealed
rubry-Sapphere was e exoaphon rather than the
rule Nosaday: f 8 the opposts where The Q-
eweiry Ecusity 3 well fhe consumes market has
embraced the haat-reated rubses-sappheres a8 v
abie products 10 s3isly increased dermand. Al the
same Bme 0dd CONOSpES ON QEETS wene Sowly re-
vl e derfretions were rtrocouced atenng Ta
e chararter of Fw gems and aflecind sveryOns
rrvoived. from the e Ossiers 10 welers. before
rsachareg the Ulsmate consumar Thes created ms-
urderstanding ard confuson eadng 10 misinus of
e prochct and lor valuable Qems, trushworthy
QUITCIOGRCD ADOTRTFy MENONS work demanced be-
fore conchudiing & Demsione sake

® s of paramount Mporance o understand the
virrous types of heating process of ruby-sapphine
that serously aiter the value and the characier of
the stone. Fig 1-1 demonsirates the eflect of he
vanous healing procesa in ruby-sapphire Stan-
ing from the simples! process (a). the value and
the chamcier of the slong is progressively re-
ducad according o the type of heating processes
(b o ). beforn they lum “semi-gynihetic, “com-
posite”, or hybad ™

Definitions & Clarifications

& Whal is a gem? Webster's Unbndged Dic-
fonary defines “gem” as “a ceran minoml ar rock
or organic substance cul and polished used for or-
nament.* The omamant is thought 1o be beautiful,
rare, portable and valuable, but afl these attributes
are highly subjective. In the markel, trealed cut
and polished minerald of rocks or organic sub-
stances are also considersd as ‘pems, ” including
nutves-sapphires, all enplying “gem-guailly " status
Al tha aulhor's opinion, an inoIganic of organic
gom materdsl should not be ireated in any way
other than cutting, polishing and cleaning o be
called a "gam’

¢ Definition of Corundum. in this book he
wrm corundum relers 10 8 types Of rubry-sag-
phvre Red corundum = referred 10 88 ruly [Mote
in P olgen dayr pnk sanphee mas referd K
a1 ‘pnk ruby T AN other corundum a referred 1o
ummnm-wm: T
enk EApEhEre, CFANQE sapplee  Dius SEpDHTE
yeiow sapphee, purpee sapphee. eic  Trudy oo
OriERs CONUAGUIT (BUCTRADDNrY | ey o Nt
bt s extremedy rore Thare m NO  AiEmatons
agresTent on the lerm defirbons  linbudes
and practoss appied 10 Qs

o Definition of a treated gemslone A trwiked
mnmwumwm
that has been subjecisd 1o one OF More roabng
processes (heatng. bieaching . coatng etc | aem-
ing 10 after f3 pppearence  pysical and/or Cham-
wal properies

& Treatmeni vs. Enhancemant. The word ‘en-
hanced” means To make greater. befter” The
word Treal” means To sulpec! f0 sOome FOCeSS
(thermal, chamical, eic) or combinabion of
a negaiive connotation, so the word “snhanced”
s adopled by the ndustry W lacilitale casier wales
Whan freating nibry-sapphine, colof/clarnly may be
a) snhanced (improvement), b) remain the same
(o improvement) or c) becoime worse, Thus,
heated ruby-sapphine should not be assumsd 1o
ba “enhanced”, unlesas the enhancemenl is
proven by comparing e slone before and after
the treatmaenl In many cases only the leator
knows If the gem was in fact “snhanced”

# Classification of gemstones. Ganorally, the
author clpasifies the gemsiones os follows
Type-l. Unireated
Type-ll. Treated
Type- 1l Untreated o treated synihetic gems
doubiet gema. composie gems, elc

Fig. 1-1. The character of the niby- sapphim is progressrvely altered as More additves andior different
treatrhent processes are used. eventually the rubyy-sipphire lums fo semi-Synihelic? or componsde ?

'...--.........f_.
R _

rU”

4 heat-treated gemsiones (e
hary cafl e troated siones Tatural relerng
g fnct thal the sulmlance o ratisal But when
“ih-duh@w e rua-

sic. |, iy e COMOr 18 Bia0 Bftered Gne wiry of 8-
Slnar. I 8 BUECY 8 OOTCET @ Pt et SIone

@ Qualifications. To manta the ‘corundum’
Stus The treated rutses wapphees | Type 1) must
meet e followeng critena
pirdain rearty e wame Dhyscal g cheen
il prope-ted
ARSriEn taTe OF FIproved wafalty duratuty
m alwrahon = l(wq o cormmon
 simen! praciices and i highly st
condilions afe rof el e corundum mary
%Ew Flutry oot roabed with
. amounds of wmac may be conssesd
e cormposte (Type 0

i Quality. The quaity of e teatnd germsiones
wuwmwmw
rough stones will produce iow -guality

f;_ﬂhmm.mmumm

mary roquire spocial r:nlvl
Load-troatod rnibiwes and sorface coior-gif-
Sappiicns [low rubees | reguine specil
‘l-mbmm stability and dutobiley

~ ® Reversibility of treatment. The typo of et
: mmmhmulm

:mm

i o ..-.iiliilliilll

AESNNNNENRENE

e - A _FRE- . LY

Fig 1-2 Marke! vaiue of 1 and J of ruby heal-

®  Frequency scale. Dewugrates the freguency

® Repeatability of treatment. The same type of
diflerent typa of treatrment processies ) of mathodol-
oy rrury e appled o suitable rubes-sapphires

& Acceptability in the market. Trealsd rubles-
sapphires are generally accepiad in the markel
provided (hat the treatment is properly disclosed.

® Detection of treatment. Detection of traal.
mants s almost alwoys poasible by o qualified
gemalogical laboratory

* Disclosure of gem treatments. Ethical
trading of the reated gems demands full dis-
ciosure of the treatment(s) &t all levels of gem
merchandining, though nol always possible or

internationally sgresd
nmmtr.'? Cnrm
Hytrid?

h i...-




Chapter 6. Coloration and

Fig. 61 Heat-fraafs L HEAT-TREATING RUBY-PINK SAPPHIRE
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Heat Treatment Processes

ar, Morambique, o
sapphire mining is laking place i o ters i heal-treated m an .
maeiedian India Adg " ; o
pam, Camt
Pt Cplombia, Taphistan and elusshern Lightening the dar

Heat-Treatment

Mos! of the rubees-[unk Sapg

kil pre haat-treated fos
8 Reduco blush/purpheh ingo
® Reduce blue/purple Dalche fre sk viuch excesds the meling point of AlLC
# Roeduce/ Tomon Lo il Fal Py

Pink sapphires may tur anoe of Dad-lik & Very low value of the diffusion oo-sfficent

Distinction between Red Corundum {Ruby) and Pink Sapphire

g 6.2 An untreated Burmese ruby of 0 47 of {iof o
phew (Hohl). both with sk distracting [heir pesthelc appearas

In tha aany days of gamaobooy Tl trackar Tha tint of tha red slones vanes consid-
déscribed 1he ior of rubes @ wding o araly i depth, pwelers ferm i
thair “strength ” In 1900, Julius Wodsks de pale, pink =apphires, b = L e
BCHDed rubyy in his book Precious Stones sharp aistinchon can be drawn Delween
“The colour-tono of tho ruby vares groatly tham and rubies
and the prasaence of deep, infedse lones of
e Causes (he lenm ‘masciding ' lo be ap- Mowadays, the appropriale color designation
Fi'mfj'r,-”“].-_-h witile [her puie |I'F-I.t sapphir il rubyy = still det
e lerm Tamining " Rubios emological community and in the gem trad
elicate pink tint throwgh pale mse o od ng cenlers, Some gemologists and gem
oigh white, pure red carmine red, or blood  traders call ruby any having at least
oo A ;,.-:I.'“, of Bl vicaiisd frequisntly B overall red colomation: if the md oolor i

gled in ihe

osegrmable in tho s shad less than 50%., they call it pink sapphire. Tone
s very cribcal thus, corundum with red hoe

m‘!w"- the term “penk sapphing” s Not moer vivid saturalion and kght lone could be callad
Bearset irn Wik o {hasres i a0 chrect Al pink sapphire. Corundum with red hue. vhad
WLJW; rate the masculing red conarodur saturalon, and me m ione, would ba called
om the lemw bar padl s ke Borns mibind OIS SET -
Lo R e ! Pn— . iy Lo with rescl ok e o
“hau'r“j--4. or Thay matera i The LT AUt ey st e
Soerriitiey Putry Meprorma ariban bty hasad y On e apy
h‘f Colored red”  rutwes with Fict bt Bl the chesmistry whier
e A ek s " . . " - i -
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