CHAPTER 2
THEORETICAL CONSIDERATION AND LITERATURE REVIEWS

2.1 Elements in corundum

Corundum consists of a ra g ms of aluminum and three atoms of
oxygen. In its purest form, corun: g &F rare in nature. When corundums
contain color-bearing ele wemophores, some color is produced.
Other non-color bearing.g 1dlin eerundum that have no influence on
color. |

2.1.1 Chromophorj

Most minerals ag€ i 7 olorlgss, v Jeir colors resulting from minor
impurities. These are termed Jafloes al ere owing its color to one or more
chromophoric transition metal-el _ . , 1 absorb some visible light, causing
distortion and proe . --_-__ ..... ij > of these chromophoric

elements may be pres slacing some aluminum atoms.

The chromophoric ions

and configuraﬁnﬂaﬁ?ﬁnﬂﬁiﬁﬁrﬁﬁe toi and/or in combination
with other ion qllo vother atoms, ‘ | S IL where mixed valences

occur, a great variety of colors are groduced. Thezgolor on corundam is caused mainly

oy bbbkt b bidhend ¥ £ 71 6 £

2.1.1.1 Single metal ions.

|
may be present in the corundum=8ubstance in various valences

These are individual chromophoric ions that are isolated/dispersed from
other are types of atoms without any significant reaction with each other, and are called

dispersed metal ions. Electrons of these ions may undergo transitions between atomic



sub-energy levels in the single ion within the electronic cloud of the same atom.
Therefore, certain single, dispersed metal ions in corundum are responsible for the
coloration of rubies and some sapphires. For example, - produces the red color in

+3 . % . = i
ruby; Fe °, as a single dispersed ion, may produce a yellow color in some sapphires.

2.1.1.2 Dual metal ion pai

2.1.1
*
When ! | f ap atom are transferred to another
atom, then charge transier pae n v= c sulting in color development. For
example, when electrons @are J"W 3 na the ions of a metal atom (Fe+2) to a

2

different metal atom (Ti™"), thi ,r- ? ,_r ause O - Ti"* intervalence charge transfer

process, producm tAe blue color in sapphire a4
. X

T
2:1:2 Non-chrﬂophoric elements .

Non-oﬁlu%l ANYBINLUIDT s s

natural corundums Their concentfation may vasy from a few parts per million to

corsbyahy h@his] ke e ebrort olbs) ) B not rave an

direct iavolvement in the coloration of ruby and sapphire. Sometimes it is present in

corundum as mineral inclusions, which may greatly influence the coloration process in
ruby and sapphire. Furthermore, non-chromophoric is termed idochromatic (self-
colored) because the coloring agent is a basic component of its chemical

o (3)
composition.



Table 2-1 Chromophoric impurities in corundum

Impurities Valence Coordination Notes
atom
Cra0, e Octahedral In ruby/pink sapphires; partly in orange and
yellow-orange sapphires, as a color modifier
in purple/violet, blue, color change and other
W/ ootz
FeO Fe' M\ 8gligib!2 or in minute amounts in
D) \xh- ires.
Fe,O, Fe"” \ \.\ 4 in rubies and sapphires. It
multitude of iron impurites
g pale bluish to a brownish milky-
WL
™ : i bies and sapphires. It consists of
ultitude of needle-like crystals of TiO,,
-_g en impart a so-called silky
v,

Ti,0, Ti" S only ifl §ynthetic corundum.

V,0, i kg_tahedral @sent as a (;,hromophoric impurity in ruby
118|918 V] B A s oones

Mn,O, M Qctéhe(?ra} -Presén;ias ? vtraccia in °5ome purplish/red

d

NENAS

:1 e.




2.2 Cause of color in corundum

2.2.1 Introduction to color in corundum

The first examination of the mechanism of color is in corundum. White light, or

sunlight, is composed of a balanced mixture of the spectral colors such as violet, blue,

- N | ‘
White and bI s | W h .S ense of the word. Instead, the

sensation of white is cye@te felatively balanced mounts of all the wavelengths of

colored light (400-700 gim.)#Stak el An © ﬂ\ appears colored because of

selective absorption v'o S ‘ (wavelengths) are absorbed, while

"
: \ >n depends on the human eyes’

\

/s e eye a d is the complementary color of

transmitting or reflecti
interaction with the wave
the light absorbed. With th part will examine the specific situations
in corundum."

\7~ e X

2.2.2 Color distibu

[
The c f ‘? ire, i i io mophoric elements in
the form of inﬂiuﬁs tﬂrﬂm Wﬂ:l neﬁ‘jus amounts, ratio and
configurations. These color-bearin impurities #ave been acti d by the color
AR ST A YD 8%
9

Rarely are the chromophoric impurities present in the corundum substance in

.7
I

perfect homogenously and dosology distributed throughout the substance to produce
the beautiful colors of fine quality rubies and sapphires. An unbalanced configuration of
the chromophoric elements results in less desirable coloration. For example, excessive

amounts of iron or titanium in the blue sapphire produce a dark blue appearance. On



the contrary, insufficient amounts of these chromophoric impurities produce light
coloration. At other times, chromophores acting as color-modifiers may be present in the
corundum, producing an indeterminate color appearance or indesirable overcastted
secondary coloration (brownish, purplish, purplish/bluish), and occasionally, appear as

5
color—patches.( .

2.2.2.1 Cause ofit

the alumina substan ; 0 S\ \re .":‘-4\ as chromium oxide (Cr,0,)

impurities.

is 'Iig t, its electron energy levels

must correspond to t Oy, two absorption mechanisms

occur when white light S an electron transition from the
ground state 4A2 to the 4T2 ron volts radiation such absorbed that
corresponding to yellow-g -=ﬁ involves a transition to the 4T1 level,
absorbing 3.0 eV ,"-__,r-_;;;:;;.—‘:;;;;;;;;ﬁ;.:iiz:-:;;;:.:_:.:.:.:..;_',-"" areas are actually bands
rather than narro e - r",” result, there is only slight
transmission in the bl@, but strong transmission in the -J; giving ruby its rich red color

T e Neng
SV ERrbrakiabhitip i

a) Myanmar : while Mogok is the traditional source of the world’s
finest rubies. Pigeon’s blood was the term used to describe the finest Mogok stones,
but it has little meaning today, as so few people have seen this pigeon’s blood. Mogok-

type ruby possess not just a red body color, but emits a strong fluorescence. This



characteristic gives Mogok ruby a soft, slightly purplish hue not seen in stones from
other sources. In addition, the best stones contain tiny amounts of light-scattering rutile
silk. It is this combination of features which gives these rubies their incomparable
crimson glow. In 1992, the Mong Hsu mine began producing good material, but most

cut stones are under 2 cts.

b) Vie bies are striking in their similarity to

two different mines (Luc Yen and

—

those from Myanmar. Vietne
Quy Chau), both sourt Each source produces rubies
with small blue patc agdalek Afghanistan. At Luc
Yen rubies are found intense-red.

1's finest rubies have come from
Sri Lanka’s gem grovels. Sriclanka bies a - 0 ten light in color such as pink or
purple. Sri Lanka sapphires g€olorage in large stones and so they can be quite
magnificent in sizes of five cara Svoi-more—t 0 the rough shape, many stones are cut
with overly deep pavili s Tater LER: escent.

yeam 1973, American geologists
discovered ruby in Keny? s Tasvo West Na onal Park. Although material clean enough

to facet was ﬂ % %’)fa t'wnﬂe% %Weﬁv\'}ﬂto y’s rubies continue to

produce goodikabochon- -grade mgtenal with some faceted stones Much of the

RARTAIMINEN THIHA Y

Tanzania : Rubies of Tanzania occur in various colors
including reds, oranges, yellows and mixtures of these colors. Mostly cabachon-grade

material is produced here, including star material.



e) Afghanistan : There is a small deposit of rubies at Jagdalek, it
has produced rubies which rank with the best of Mogok. Similar to Vietnamese rubies,

many of these stones contain small areas of color. Strongly flurescent.

f) Thailand/Cambodia : The ruby deposits occur along the

Thailand/Cambodia border in Chanthaburi and Trat province in Thailand, and

neighbouring Battambang pravince in Campodias The rubies tend to be brownish-red or

& In Thai rubies, only those facets

. Thai stones are actually less

where light is totally i

purple than most Bu

rities may alter the overall
appearance of the ruby. traces of iron may produce brownish
overcasted coloration, while Jﬁ'i,, rat amounts  of iron impurities may form

: . T S . .
orange/brownish stains T titanium e_prgsent in ruby under certain
circumstances, ff p!ish coloration may by
Ay nﬁjify the overall appearance,
producing a purpllsha(loletlsh overcasted coloration. Certain non-chromophoric

impurties prﬁﬂuﬂ@rﬂﬁﬂ Mefw ﬁl’}ﬂﬁearance when heated.

For example, §yfficient amounts of CaO in ruby may consxderably alter their red/pink

LG IATHARTINYINY

2.2.2.2 Cause of color of blue sapphire

produced. Traces o

The blue of sapphire results from an entirely different mechanism than
ruby intervalence charge transfer. Its mystery was not discovered until fairly recent

times. Auguste Verneuil, father of the synthetic ruby, was the first to discover that
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titanium and iron were responsible for the blue color. By itself, a few hundredths of a
percent of titanium in corundum produces no color, while the same amount of iron alone
imparts only a pale yellow color. But if both are together, a rich blue results. Iron and
titanium both subsititute for aluminum in the corundum structure. Iron resides either in a

ferrous as Ti'". If both Fe’" and Ti*" lie in close proximity, a blue color results. When

The i Sifar ge, transfe MM which produces a blue
color in sapphire is far, ot any sapphires possess the necessary iron and
titanium for a deep blu g e ong state. Heat treatment under
reducing conditions chang . At the same time, heating may
cause diffusion of titani f r A;.;:b, :.u' su ounding corundum. Now both the

Fe’" and Ti'" needed are prese —-_.:;;, and cloudy stone becomes clear, with a

__f,'#l' J, .‘P :
deep blue color.”’ '

"

> Wl ountilof origin of blue sapphire

{
guahty ranking of blue sapphlres by country)

ﬂ‘lJEj’J‘VlW]‘ﬁWEﬂﬂ‘i

Kashmir : In the world of blue sapphire, Kashmlr is the peak.
Kash me@a ﬁ nﬁm;{j’fﬂlqmcﬁﬂﬂe Elelvety luster,
caus;ao pre io

b) Myanmar : Myanmese stones are of a deeper, richer color,
with there being simply more color inside those from Mogok. Moreover, the Mogok
stones do not require heat treatment for their beauty, but come out of the ground in

living color.
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c) Sri Lanka : Blue sapphires from Sri Lanka have a unique
beauty of color. Sri Lanka sapphires commonly reached the richer blues only in stones
of ten carats or more. Today deep blues of all common. Sri Lanka is the world’s most
prolific producer of sapphire. Sri Lanka sapphire is typically a brighter, cornflower blue,

due to less color in the stone.

d) Austr ustraliogs ene of the biggest producers of faceted

sapphire, but most are da nd.inky i éire heat treatment. The mines of

New South Wales pro 5, whil t aQueensland production consists

mostly of darker blu

’ nine in Cambodia has produced
a number of fine stone de ‘Past. 100 ve though today production is limited,

\

due to political problemsf Pailin. stones;: vér, tend to be on the dark side and

faceted stones larger than fige casat ¢ hires are generally dark blue.

asienal fine stone is produced,

particularly from t # = I;;’é‘- color, but sapphires from

Chanthaburi provincem bee

I

AUEFNENTNEANT

‘ + A' +!
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produce lildc/violet' overcastéd " coloration. " Certain ‘amotnts of Fe™: with Fe /Ti™,

produce blue/green, green/blue to green and similarly appearing colors."
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2.3 Color description of ruby and blue sapphire

2.3.1 Color description of ruby

For centuries, people described the color of the ruby in various ways. In

Myanmar, the red color of the preferre: ies,called pigeon blood red, is described as

colors in Thailand, ploy- i > s).describes rubies which have pure
red hue with slight ov ation ; /ai-thai (meaning design)
refers to slightly yell numerous fingerprint liquid

inclusion. Appropriate ighatiogs are given to,other Gorundum colors. The color of

£

ruby is described on the i8 of its oy : ) appeara ncewhen positioned face-up. Ruby
ranges in hue from reddishy e 1 vad t \x\ e saturation ranges from dull to
vivid ; the tone ve ' sttribut ‘ very light to very dark. The
phenomenon causes some me‘ ed from Burma, to show flurescence in

the visible light, thus.intensify igtheir & ed coloration.
7 X

2.3.2 Color d ﬁip 0 _m
‘o Q/
Some ﬁﬁlﬁqﬂlﬂij EIW localities for the blue
with slight violetish (not i

sapphire are agjfollows: Blue nky) tinted coloration (Myanma,
¢ (

AN T AT T

is known as fabukd. > ¥ : '

2.4 Theoretical considerations

Evaluating the color of an object such as a faceted gem by visual means requies

some appreciation of that it is actually in voloed in both observing and describing color.
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2.4.1 Observing and comparing the color of an object

Whenever a person tries to establish the color of an object, or compare the
colors of two objects side-by-side, several factors must be considered. Color science

methodology indicates the following.

, standard source of light with known

illumination characteristic§® /
illumination characteristic '_-‘I

an appropriate surrounding

be used between the light source, the

2414 If t Slett-of the is {0 be compared to that of another

object, the latter should idea m ,ﬁ eference material.

2.4.1.50D0 ) grson with normal color vision.

Because any of these" factors can influence the visual erception of an object of the

color, they allﬁlﬁéalﬂf ﬁﬁ%\"wmﬁﬁs are to be obtained."”
Y (a7 i { 61 i 11 R

encountered in other fields of color science. When looking at a faceted gemstone, one
sees a mosaic of color sensations, depending on the orientation of the stone and the
relative positions of both the light source and the viewer s eyes. In addition the pattern
and relative size of these sensations varies from one stone to another. Typical

manufacture for brilliance and precise cutting all affect the patch of light through a stone

and thus its color appearance. The size and cut also affect the total path length of light



14

travel within the stone and the amount of light absorption. Likewise, both factors
influence the overall distribution of color sensations seen by the eye. It is the need to
determine from this mix of sensations, which color best represents that of the entire
gemstone that most clearly distinguishes the evaluation of color, which prefer to present

a more uniform color appearance. When observing the colors of several objects one at a

> the degree of repeatability that is

; ( canr ¢
necessary to describe col@ Foonsi: \ .@or comparators that is, objects of

andard references.

242TheM
Munsell divided into dimansions of hue, lightness,

and chroma referred to a >, .and Munsell chroma,repectively.

In Figure 3 the Ilgh resnted by the Munsell value scale on

the horizontal lines-with_black dencted by | vhite, by,40/. There are grays placed

uniformly in betwe 'V— Y}

I

The spacing of the hues around the vy scale axis is also intended to represent

o a8 LY PN o e v o

principle hues %ed (R), yellow (Y), green (G), blue (B) and purple P) The intermediate

huesﬁ W@]aﬂg h m)ﬁﬂq da (w EJJéTﬂﬂ 83 , purple-blue

(PB), aqi red purple ( ese are arranged in a circle. Finer divisions between 10R
and 10YR are designated : 1YR, 2YR, ... , 9YR, and 10YR. Once again, finer divisions
are represented by decimals: for example, a Munsell hue of 2.5YR is intended to be
perceptually midway between samples having Munsell hues of 2YR and 3 YR : as shown

on Figure 2-2
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Figure 2-1 Arrangement off€olrs of Gons £ the Munsell system one of the most

el

widely used color order sys msw Aansell system; In part of investigation. It was
T s s 4

determined that the opaque coferchips pre d as part of the Munsell system are best

suited in this experiment

e == )
The distance these al%xas are intended to represent

uniform differences in pﬁrcelved chroma c.nd are given numbers that are typically as

small as 4 Orﬂ:ﬁ Ha{}% E(]OV' 5% ﬂ §']dﬁ éﬁors Munsell chroma is

indicated by an) ue line precedlng the numerical value, for example /8. In Figure

CYRTANT PI/e ) imieh (1 m13): hal
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2.4.3 The ClEgolorMeas

.||
i
¥

24.3.1 Tl;e&)_64 CIE Standagd Observer

AUYINENINYING

%the CIE Standard O‘bserver. the experiment leadiag to the 1931 CIE

QWA TN R IV B Ry oo
| }

angle ofjvision. The CIE removed the effects of rod intrusion, resulting in the 1964 CIE

supplementary standard observer or the 10° observer. Its color-matching functions are

notated. The corresponding tristimulus value Y,, does not directly represent a color’s

o . s o0 o
luminance. Its use is recommended whenever color-matching conditions exceed a 4

field of view.
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2.4.3.2 Calculating tristimulus values for materials

It now describe how to calculate CIE tristimulus values from the spectral
data of an object, a CIE standard illuminant and one of the CIE standard observers. The
figures on this and the facing page illustrate the method. The color matching functions x,
y, z of the 1931 CIE standard obsen X100 Y100 Z3o Of the 1964 CIE supplementary
standard observer are showa in i %@se sets of tristimulus values of the -

1

The v. nspaced wavelengths across the

spectrum, are multi to give products at each
wavelength (SRx), (SRy)" ed up (matchematically equivalent

to finding the areas und Sti lulus values X, Y and Z.

Figure 2-3 Comparison of the color — matching functions of the CIE 1931 standard
colorimetric observer with those of the CIE 1964 supplementary standard colorimetric

observer
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Tristimulus Intergration for reflecting objects is shown here:
X = kZS)bR;hxxM (2-1)
Y = kZSpRuyaAA 2-2)
Z = kKES\RAz), (2-3)

k = 100/ XSy N (2-4)

Where S is a CIE il
Ris the object’
X\, YA, Z), are the C 2 arc c. o} matching functions

2y, represents
17

i

g Nl '
k is a normaliziy g constan

e 483 m.l NINEADT oo

or 20nm)

amaﬁnimum'mmaﬂ

These equations, in fact, are an approximation of the mathematical operation of

integration.
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2.4.3.3 Chromaticity coordinates and the chromaticity diagram

The chromaticity coordinates X, y and z are obtained by taking the ratios
of the tristimulus values to their sum, X + Y + Z. Because the sum of the chromaticity
coordinates is 1, chromaticities provide only two of the three coordinates needed to

describe the color. One of the tristimulus es, usually Y must also be specified.

can be plotted on a chromaticity
diagram, usually a plg chromatici _ A nates x and y. Perhaps the most

familiar feature of the ciafomaticii amii the hi loe-shaped spectrum locus.

x = X{X+Y+Z e v \ (2-5)
y=Yix+Y+2 | s (2-6)

z=Z/(X+Y+2) (2-7)
\Z

X={xn) Y 1l (2-8)

)

~gugingningns o
PRIAATUAMINYAE

By convention, lowercase letters are used to designate chromaticity
coordinates (such as x, y) and capital letters are used to designate tristimulus values
(such as X, Y, Z) except that the tristimulus values of the spectrum colors defining the

standard are designated X, Y and Z.
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2.4.3.4 Uniform chromaticity scale diagrams

In considering how to transform the CIE X, Y, Z space to improve its
perceptual uniformity. It is enough that linear transformations preserve some important

features of tristimulus values associated with additive color mixing, which are important

u’ (2-10)
v= " 3 oy, (2-11)
To obtain x,y from the
- T 27l 4 | (2-12)
1 @:8v'+36 GU"-}GV’H 2
AUYINYNINYINT
9= 12v - 4v : (2-13)

AT IMTINGA Y

The u’ v’ diagram was recommended by the CIE in 1976; prior to that a
similar diagram, the u v diagram was used in which u=u’ and v=2/3v". All chromaticity

diagrms, whether x,y or u, v, have the property that additive mixtures of colors are
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represented by points lying on the straight line joining the points representing the

3 . s 16,
constituent colors. The L or Y is the luminance. L

CIELAB is a rectangular coordinate system with axes of L*, a* and b*.

L* = 116(Y/Yn)"® Y/Yn > 0.008856

X/Xn > 0.008856
Z/Zn > 0.008856

The experime trelates to tolerances using on
approximately uniform AB. The standard deviation
expands to three dimensi S \\. alent to a CIELAB diagram.

2.4.4 Munsell Color solid=—
Munsell ;~ V samr .‘: lor space with a sphere.
However, limiting theﬁn 8 7 olud be misleading because for

i
different pigments, duffer.ent maximum chromas occur at different lightness. This led to

the Munsell cﬁ ﬂﬂ(«} %Ej Wﬁsﬁlﬁ(}wﬁﬁqmum chroma at each

value

ARIAND IR INENSY. .. ..

experiments totaling over three million observations using more sophisticated
experimental techniques. The final specifications are colorimetric specifications.
Because the specification is based on color matching rather than spectral properties, it
is possible to produce the Munsell System using a variety of materials. However, the

rules governing an exemplification must be followed. In particular, the equality of visual
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spacing is only expected to apply for specimens illuminated by daylight and viewed

against a middle-gray background.‘m

As part of its 1976 recommendation, the CIE also defined cylindrical polar
coordinates in both CIELAB and CIELUV as correlates of lightness, hue, and chroma. In
addition, CIELUV has a correlate_of ¢ ation, but not CIELAB. The reason for this is
that saturation, as defined by the C \\l fecdrom a chromaticity diagram and thus is
defined only for CIELUV. Fine érence spaces used the Munsell
7 optlmlzmg constant. However,

\\ ,. d observer and illuminant C.

. is equations in an effort to

the Munsell system i

Hunter (1966) recoga

accommodate any illug ' ?» \\

In Figure 2-5 the /e ICO :1 onding to Munsell Notation are

shown for Munsell Value 5 ‘-" ' te /als of 2.5 and at Munsell Chroma.
[ . .

Intervals of 2, only the colourS™g Wi he unbroken inrregular line inside the

spectral locus are-ipcluc (matt version); those lying

outside have been‘ rapotate 5‘,"3 btual experiments on actual

chips. If the spacingB the ce
Munsell system at Muhsgll Value 5 and thew Figure 2-5 the Munsell Hues would lie on
=y

straight lines ﬂxﬂgﬁ}@%ﬁﬂ@w%@ﬂ é'a'..al angles all round the

hue circuit anflithe Munsell Chromas would lie on concentric curcles centred on the

iIIuml:ihape aa@t | \ﬁmcﬂ W!ﬂTﬂj Wm aaﬂd of the same

gene gure 2

- grarﬂvere the same as that in the

It is clear from Figure 2-5 that there is a tendency for this to be the case
representing single Munsell Hues lie on lines that are slightly curved, especially for

some hues; the points representing single Munsell Chromas lie on roughly circular
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contours which are stretched in the yellow and blue directions and also for the higher

Chromas, in the red direction.

The CIELUV system has a general similarity to the Munsell system because they

were designed with this intention. However, it is known that the Munsell system is not

perfectly uniform, so that Figure 2 ‘: nly be used with caution to estimate the
uniformity of the CIELUV syst

Cylinder of constant chroma, /10

Plane of
constant hue
SR

QW’]’M SN TN A Y

Figure 2-4 Schematic diagram of the Munsell color solid showing four planes of
constant Munsell hue, a cylinder representing constant Munsell chroma and planes of

constant Munsell value intersect the axis perpendicularly



- 24

3k 10 /§ ,‘ o
03 -_. ‘&'\\}

o 04 2
| 43

% ()
Figure 2-5 Chromaticitig§ offcolor

or .|
ggl
L

PORL NG WY LTS R |

0.4 0.5

5 shown on the u’ v' diagram, for

Standard llluminant C [ s

2.5 Literature Reviews

s
vhicli color characteristics of gems

A Gems ."‘;, ----------------- ation S > Of 'w ive of this research project

is to construct a gemTColore

in the form of numbers, a*, b* measured through a spectrophotometer and U’, V'

converted frﬁ u Er !?J ﬁ 8%1%} WH qﬁﬁems giving the color

characteristicsgaf gems through the visual sensation. The conversion tables of x, y of

each seol i hey ! s‘e 1 *an . ined by using
comﬂm:a‘rﬂﬂimngﬁ:lr cmafjwﬁﬁ value were
systematically located in the U’, V' diagram and also in the L* a* b* color chart
according to their color coordinates. The conversion tables, the adapted U’, V' diagram
and the adapted L* a* b* chvarts can be used as communication tools which color

characteristics of gems in form of numbers measured through a spectrophotometer can

be correlated to the systems giving the color characteristics of gems through the visual
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sensation. The outcome of this research allows the manufacturers and distributors to
add this gem color communication system into the certificate of guarantee issued by the
jewelers for increased liability. In addition, the numerical color data can be used in
5 b S % . .

inventory, customers  selling and purchasing, repairs, appraisals and for
communication between jewelry traders or between retailers and customers, through

information technology which will becomefan important medium of sales promotion and

researchers on gems heat treatment

and radiation can use L* a* B Yol of their research works.

GIA @ Colore/ LA \ olor comparison standard an

instrument called th it produces up to.onemillion different color images

color reference points for thei ' . \\
» A S

{l

Gem Dlalogue( " The G mbia

_Za kAT

colors into which virtual gem can plor ,ehart manual containing 21

ted mixtures of red, green and

ets of colored plastic stones as

tem colors are offered as a master set of

loose-leaf color w—— sparent u‘"ng g ten different saturation

levels for each color. mis makes are thearong and weak colors which
show up in a stone at the?same time. If a sto&s is cut shallow, the strongest color will be

on the same ﬂ%ﬂh’}sﬁ E}ﬁﬁa WH{%}FT% masked by brown or

gray is determifiéd by placing acetat ‘g overlays on the color charts. One of the overlays
Y RIAIT TN ﬁ
gives yau over 60,000 reference points in a very portable 4’ x 8 /ﬂ manual. Also
included are an instruction manual which explains the system in plain language and a
grading and pricing manual which explains the pricing patterns of colored stones. The

GemDialogue system is easy to learn and convenient to use when shopping for gems.
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Gemstones Quality and Value “ The value of a gemstone is established by the
rate of occurrence for its quality level and by demand. Strictly speaking, each gemstone
has a different quality, so it follows that each gem would have a different value. In this
book, gemstones are arranged in Quality Scales by their species, source and
consideration of treatments and quality and value are judged by grouping them into

three zones the especially beautiful ire stones that are commonly used in jewelry;

' ack bedufibuican be used in accessories. Because
refractive index and hardness-aifiel s gemstones and each species
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understand that the thfee fZofies mayWary acdording to regional differences in
perception of beauty and g 2 , Y \ positions move over time and that
there are different optimall gne le s debi ng or Ithe size of the stone. The relative
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i ———————————————————————————
- -

stones in each zong &8 of f $tones polished to a size of

approximately three cﬁts.
far the highest, but in teims of value, gem Oiljhty and jewelry quality represent a larger

amount. Supﬂau %Qﬁ ‘ﬁﬁ % ﬁ ngq ﬂﬁjallty rough is polished

and actual quéitities produced will vary The percentage shown |s best viewed as a
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AGL (CoIor/Scan)‘m The AGL color grading system used a set of color-
comparison cards. (Color/Scan) each of which has six oval holes. The holes are filled
with layers of colored filters and a patterned foil that simulates the three-dimensional

appearance of a gemstone color. The Color/Scan allows the user to view several
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samples simultaneously, like a set of diamond-color master stones. This ability enables
the eye to utilize one of its most important features to compare rather than remember
color. The Color/Scan grading system is easy to use when shopping for gems and is
explained in The Color/Scan Training Manual. Unlike the other two systems, AGL’s is

being used on an internationally-recognized colored-stone grading document the AGL

colored stone certificate. Beside being : impartial report about gem quality and
identity, this certificate helps € 2 orS verify if they are grading stones

according to AGL standarde’
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