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Prologue
“Diamonds are a girl’s best friend” as they are not only

naturally beautiful but also romantic, symbolize eternal

love, hold memories and last but not least possess high 

value. However the traditional market is now being

seriously challenged by new comers as well as the very

successful entry of man made-diamond and diamond

look-alikes. As a result the price and sales of natural

diamond is under pressure & consumers are also finding 

it most difficult to differentiate what is natural and what 

is not ! The following presentation will try to explain these 
issues
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Natural/Mined Diamond

天然鑽



Diamond in Greek “Adamas” means “Unbreakable”. In fact it has the

highest hardness of any natural material ( Mohs scale 10 ), highest

optical dispersion ( refract and reflect light 折射/反射 ) highest

thermal conductivity & highest sound propagation velocity but poor

in electrical conductivity. When properly cut and polished diamond is

the most sort after gemstone. Diamond is always in great demand

from both the industrial and commercial markets because of the

above properties



Diamond is 5 times harder than No.2 Corundum



In 2019 142 million carats of rough diamonds were produced of which

42 million carats are gem diamonds and the balance 100 million carats are

industrial diamonds used in cutting, grinding, drilling, polishing, speaker

domes and heat sink. Their total value is estimated to be around US$25 

billion after polishing and US$82 billion when reaching the jewellery market.

Compared to 2018, production is down 4.8% in volume and 9.7% by value





Diamond is a solid form of pure carbon 固體炭. In nature pure carbon 

also exist in another solid form called graphite. Their properties however

differ very drastically mainly due to their difference in their molecular

structure

Diamond 鉆石/金剛石 Graphite石墨

Tetrahedral, Cubic covalent bond         Hexagonal structure

Diamond Graphite

？、



Diamond Crystal Forms – basically octahedron



Diamond Crystal Forms



Basis on their “birth place”, natural diamonds can be classified into

Lithospheric diamond 岩石圈鑽石 & Super-deep diamond 超深層纘石.

The former is formed at the boundary of the Earth’s upper mantle

上地函/幔邊沿. The latter is actually formed inside the Earth’s upper

mantle 上地幔. Most of the diamonds we see today are lithospheric



Lithospheric Diamond 
It can only be formed at an optimum environment with temperature

between 900-1200 C & pressure between 45-60 kilobar. These conditions

can only be met at depths of 150-200 kilometers in the Earth’s mantle rim

beneath the relatively stable *Cratons 地台 known as the “Diamond

Stability Zone”. Carbon containing minerals both organic and inorganic

provide the carbon source & the growth occurs over periods from 1 billion

to 3.3 billion years which is 25% to 75% of the age of the Earth ! 

Ideal conditions for diamond to form under craton



⚫ Most natural diamonds are of lithospheric origin





⚫ A craton is an old and stable block of the earth’s crust which had survived

cycles of merging and rifting of the earth’s continents now generally found

in the interior of tectonic plates. Exposed craton is called shield 地盾 (e.g.

the Canadian Shield )

Ancient super continentals – Columbia/Nuna, Rodinia and Pangea

Columbia/Nuna (2.5 Ba)              Rodinia (1.1 Ba -750Ma)             Pangaea (335-180 



Present locations of cratons/shields



⚫ The diamonds so formed are then brought close to the Earth’s surface

through Deep-source volcanic eruptions by ultramafic magma 鎂鐵質岩漿

via fault lines forming volcanic pipes 岩管 which cooled off as diamond

bearing mantle rock called Kimberlite 金巴利岩 or Blue ground and also

rarely in Lamproite pipes. Of the 6,400 kimberlite pipes being identified 900

are classified diamondiferous but only 50 are economic enough for mining 



Kimberlite
Kimberlite explosion is very violent and also very rare. The magma can travel 
200 km upward just in hours and the last eruption that became a diamond 
mine occurred 20 Ma in Ellendale Australia



Lamproite
Lamproites 鉀鎂煌斑岩 are geographically widespread yet volumetrically

insignificant. They are found in terrains of varying age from Archaean in

Western Australia to Paleozoic and Mesozoic in Spain with the youngest 

being 56,000 years old. They were formed from partially melted mantle 

in depths exceeding 150 km and unlike kimberlite lamproite pipes are not

related to craton. The Argyle diamond mine is the only economically viable 
source of lamproite diamond and also the main source of pink diamonds



Clifford’s Rule

Kimberlite & diamonds are associated to cratons



Other indicators for locating diamonds 

Mineral Grains (garnet, chromite, dioside) 伴生礦石 & Xenoliths 苯石



Super-deep diamond
Diamond can also be formed as deep as 660 km within the Earth’s upper mantle. For

many years it is believed that they are not only extremely rare but also small and lack

clarity and therefore not suitable for industrial or commercial use. However in the past

years scientists have discovered that in fact many top quality diamonds are super-deep

Clippir diamonds ( type IIA ) or type IIB diamonds(see Appendix 1 on Cullinan diamond)



Super-deep Diamond in fact is likely to be formed by the Subduction of an Ocean Plate

against the Continental Plate due to plate tectonic 地殼俯冲帶



⚫ The Super-deep diamonds are brought to the surface through deep-source

volcanic eruption as well as by the subduction itself 



The Magic of Inclusions

⚫ Inclusions 內含物 in Super-deep diamond tell a lot of stories including 

how the diamond was formed as well as where and when it was formed



Evidence of Subduction
Presence of Carbon 12 and 13 which are of biogenic origin



Presence of Boron which is rich on the Earth’s surface 

but not in the mantle



Evidence of Formation Location

⚫ Iron-nickel metal inclusion confirmed the diamond was formed in the mantle



⚫ Another 30.13 ct diamond with metallic inclusions which is magnetic

⚫ Similarly presence of Harzburgite inclusions which is formed in peridotite rock

which is ultramafic indicates a mantle origin



⚫ The presence of special garnet and calcium silicates also indicate the

diamond was formed under extreme pressure at the mantle





Indication of Age
⚫ Sulphide inclusion allow us to determine the age of the diamond. It is done by

studying the radioactive isotope of rare mineral inside such as rhenium (Re)

which decays very slowly into osmium (Os) with a half life of 41 Ga. Dating 

diamond itself is not possible because it has no radioactive element. Standard 

carbon dating cannot be used as the Half live of C14 is only 5700 years !



⚫ Kyanite was formed under extreme pressure as a result of the two 
landmasses that formed supercontinent Pangea 3.35 By. Its presence

in the diamond serves as a good index mineral for age, temp & pressure 





⚫ The oldest age of the super-deep diamond tested was 3 Ga which indicates

plate tectonics may have started then pushing the ocean crust down into

the mantle

一



The Age of Diamond

See age of all diamonds tested in appendix 2



Mining methods
⚫ I.  Primary deposit - Mining the kimberlite pipes – open pit and/or  

underground tunnels. Low concentration, all quality grades

⚫ II. Secondary deposit - Mining alluvial deposit formed through weathering

and transport by water: Alluvial/Placer Diamond 冲積鑽石

⚫ III. Mining marine deposit – Marine Diamond 海洋鑽石



Secondary deposit is the result of weathering and erosion on the primary deposit.

Diamonds are transported by water or gravity and deposited down stream as placer

when the transportation energy weakens. The gems are of higher grade and being

concentrated because fractured goods are broken during transportation – Nature Sorting



Marine diamond mining takes place primarily along the 1,400 km 

coastline of southern Namibia at a depth from 90 to 140 meters



Processing Rough Diamond

Crushing, Scrubbing, Separation, Recovery, Clean/weighed/package



Samples of rough stones





Other origin :
I. Asteroid Impact Diamond 小行星撞激



II. Meteoric diamond 天外來客

About 3 percent of the carbon in meteorite is in the form of Nano diamond 

纳米鑽石 with size below one micrometer 10-9



Location of diamond mines by type



How much diamond is there on Earth ?

A total of 600 tons of diamonds have been mined & traded since 1900.

A recent MIT study with sound waves reviewed that 1 to 2% of the 

world’s oldest mantle rocks are made from diamond. This is equivalent  

to more than a quadrillion ( 1016 ) tons of diamond. However they are

hidden in the Earth’s interior buried more than 140 km below in the

cratonic roots which is deeper than any drilling expedition can reach !

Current declared accessible global diamond reserve is estimated to be

only 240 tons ( 1 billion carats )

Sound waves reveal diamond deep in the Earth’s interior - its sound velocity is

more than twice as fast as in the dominant mineral in the mantle rock olivine



Countries with the largest diamond reserves in 2018

Total global reserve 240 tons/1 billion carats



Cosmic Diamond
Diamonds may be rare on Earth but surprisingly common in space. Studies

of meteorites that crashed into Earth revealed lots of tiny *nanometer-sized

diamonds 纳米鑽石. Astronomers estimated that just a gram of dust & gas

in a cosmic cloud could contain as many as 10,000 trillion nano diamonds !

These diamonds are thought to have formed in space through high-speed

collisions of up to 10,000 miles per hour. The process is similar to how

diamonds were formed on Earth at meteor impact sites but without the

high pressure high temperature environment which do not exist in space

* Nanometer = billionths of a meter in diameter ( micrometer )



Scientist believed the previously unexplained glow in space is caused 
by the existence of nano diamonds



BPM37093  LUCY

Discovered in 2004 at 40 light-years away it is a white dwarf 白矮星 75% of

which is pure diamond weighing 10 billion, trillion, trillion carats



55 Cancri e

Located 50 light years away it has a radius twice earth’s and a mass eight

times greater making it called a “super-Earth”. It is extremely hot (2148C)

and its year just last 18 hours. The surface of the planet is likely covered 

by graphite and diamond rather than water and granite ! 



Are Diamonds really “forever” ? 鑽石恒久遠？



The answer is NO

Although diamond is very hard it is brittle 脆性. Breakage can occur by

external forces along its natural cleavage 111 plane 裂解平面/解理 which 

is parallel to the octahedral crystal plane. It can also be worn down by

dissolution 溶解 when being transported around





⚫ Resorption (dissolution/corrosion) by fluid or melt can led to Rounded

Dodecahedroidal shape. Resorption can occur in the mantle or during

volcanic transport by kimberlite



As kimberlite magma reached the surface the reduction of pressure

released volatiles 揮發物 which can etch and dissolve diamonds











Different morphology of the rough stones resulted from processes during 
growth as well as after growth



Diamond also burns releasing Co2 although the ignition temperature is very

high ( 690-840 C in pure oxygen ). Tomas Weller of the ISIS Neutron

Facility in England has shown that with the right kind of laser pulse

industrial diamond can be converted into graphite. Researchers from SLAC

National Accelerator Laboratory in the US also able to induce graphitization

by using ultra-short flashes of X-ray laser. Recent experiment also show that

small amount of synthetic diamonds were transformed into graphite by

heated oxygen torch up to 1400-1500 C. Having said the above, diamonds

are very stable within the Earth’s surface ambriant environment



Synthetic Diamond

人造鑽



Revolution !



Man-made diamond aka synthetic diamond or Lab-grown diamond

or cultured diamond are real diamonds which has the same optical,

physical & chemical properties of a natural diamond. It is extremely

difficult and costly to distinguish from natural diamonds not to mention

some synthetic diamonds have properties such as thermal conductivity 
and electron mobility that are superior to natural diamond. That

synthetic diamonds are like test tube babies vs natural born babies 

is a good analogy



Diamond can be grown from high purity carbon under high pressure 

and temperature ( HPHT ) or from hydrocarbon gas by chemical vapor

deposition ( CVD ). Lab diamond’s chemical, physical and gemological

properties are the same as natural diamond but their price is around 

30 - 40% less then natural diamond. As they can only be distinguished 

from natural diamond by trained gemologists using special spectroscopic 

devices they are a threat to the natural diamond industry



History of synthetic diamond manufacturing
It is estimated that 98% of industrial grade diamond is supplied with synthetic diamonds

For detail history of development please refer to the appendix



HPHT 高壓高温法
Have 99% share of lab-grown diamond market. There are 4 manufacturing

processes all basis on mimicking nature with high pressure & high temperature.

They include the Belt Press, the Cubic Press, the BARS Press and the Toroid

Press. Each process starts with a small diamond seed 晶種 which is placed in

carbon source and put under very high pressure of 5-6 GPa and temperature

of 1300-1600 C to “grow” the diamond within days - weeks



1. The Belt Press
It was developed by GE with the first product made in Dec 16, 1954



⚫ This design has 2 anvils that press together from opposite direction around

cylindrical inner cell. It can grow many diamonds in one cycle and is mainly

used for making industrial diamond







2. The BARS (Split Sphere) Press
It uses 6 inner anvils and 8 spherical outer anvils to apply hydraulic pressure to 

the growth cell. One cycle of a BARS produces only one diamond crystal 





HPHT Synthetic Diamond growth



⚫ The BARS Press was developed by Russian scientists and is to date

considered the most effective process for growing comparatively

large gem-quality diamond

BARS presses for growing diamonds





3. The Cubic Press
It uses 6 different anvils pressing onto a cube. This is the most commonly used HPHT 
machine mainly for producing melee



⚫ The cubic press was actually designed in China in 1965



4. The Toroid Press
A Russia made HPHT machine



HPHT equipment Comparative Analysis



HPHT produced crystals



HPHT Products
Multiple industrial usage – automotive, photographic, electronic, drilling



Gem stone - HPHT Synthetic Diamond MELEE (伴石) <0.2 carat



From melee to large gem quality Diamonds



From large to largest



A3.02 ct Vivid Pink HPHT lab-grown gem quality Diamond



Colour Distribution of HPHT Grown Diamonds – towards gemstones



Ultrahard polycrystalline diamond (PCD) from graphite

It is harder than single crystal diamond and very valuable for cutting and 

polishing other material and used in making scientific and industrial tools.



CVD 化學氣相沉積法
Chemical Vapor Deposition Diamond (CVD) production environment



Have 1% share of the lab-grown diamond market but mainly used for

producing gem quality diamond and high tech use ( sensor, laser, 

semiconductor, medical tools ). It is done by heating a mixture of

hydrocarbon gas (mainly hydrogen H2 and methane CH4) in a vacuum

chamber at 700-1000 C but high pressure is not required. The gas

breaks apart and releases the carbon atoms which rains down onto a

diamond substrate 基体 ( silicon carbide, tungsten, molybdenum ) and

grow in layers as a crystal. Current cost to produce 1 carat has reduced

from US$4,000 in 2008 to US$300/500 in 2019 resulting in a 50% drop 

in retail price









CVD Synthetic Diamond Growth. Next step remove edges and facet 



CVD diamonds have low inclusion and therefore possess high clarity



CVD produced crystals



Decoloring by HPHT Treatment on CVD Diamonds



Most CVD Diamonds are treated after growth



CVD post-growth treatment by electricity



CVD method is more commonly used today for making gem quality diamond.

The largest one ever made is at 155 carats by the University of Augsburg Gr



Visual Features Comparison



Two other manufacturing methods
1. Detonation of explosives

Diamond nanocrystals (5nm in diameter) can be formed by detonating certain carbon

containing explosives inside a metal chamber. The Detonation Nano Diamond (DND)

powder so produced is used primarily in polishing applications. This product is also

called Ultra dispersed diamond (UDD). This method was introduced in 1990



RDX (O2N2CH2)3 is a very powerful military explosive



2. Ultrasound cavitation

Micron sized diamond crystals can be synthesized from a suspension of graphite in

organic liquid at atmospheric pressure and temperature of 120 C using ultrasound

cavitation. No industrial use as yet



Growing global synthetic diamond market size 2014-2023 

Limitation is more on investment in capacity



Price of lab-grown diamond as a percentage of natural diamond

The price of man-made diamonds is expected to fall further as there is

no physical limit to their production. As such they may have little to

zero resale value while natural diamonds usually have 100% trade-in-

value





Key manufacturers of synthetic diamond

⚫ Nowadays synthetic diamonds are produced in significant quantities in

China ( e.g. Zhongnan Diamond & Henan Huanghe Whirlwind ), USA

( e.g. Diamond Foundry, DeBeers ), Russia, India, S. Africa, Ireland and

Japan. Started only in 1960, China is now taking the lead by producing 

15.4 billion carats in 2019 which is 90% of world market and to reach 

17.4 billion carats by 2026 mainly for industrial use. USA are more focusing

on gem quality diamond



China’s industrial diamonds production 2010-2019



⚫ China initially focused in industrial use melee diamond but now 

also in gem diamond. The first diamond was produced in Henan

Zheng Zhou 鄭州 in 1963 and it is now the HPHT diamond capital









⚫ Growth of Melee diamond production



⚫ China started growing large single crystal diamond in the 1980s but 
only successful in the 1990s. Now producing gem class diamonds 
both by HPHT & CDV with melee white diamond exceeding 200,000 
ct per month





Western Players



Diamond Foundry
Founded in San Francisco in 2012 it is America’s leading diamond

manufacturer using the CVD method. Since 2018 the company is 

producing 1 million carats of artificial diamond every year using a 

new hydro-powered plasma reactor. This is enough for 0.5 million

engagement ring and cost between a few hundred dollars !

to US$30,000 !



⚫ Some of the 29 new diamond cuts on Diamond Foundry



De Beers
De Beers announced in September 2018 they have a new line of jewelry

selling synthetic diamond or MMDs (Man made diamond) called “Lightbox”

around US$200 for quarter carat, $400 for half carat and $800 per carat set.

There is no grading on the stones which are white, yellow, blue or pink. It is

for ”moments” not “milestones” (wedding). They are producing synthetic

diamonds at Ascot and in a new 60,000 ft US$94 m dollar CVD factory in

Portland Oregon which can produce 500,000 carats per year





⚫ Workers on the manufacturing floor





⚫ HPHT Processed allows manufacturers to select flawed or discoloured 
diamonds and alter into more desirable colourless, pink, blue or yellow 
diamonds  



Memorial Diamond 懷念鑽
⚫ Also known as burial diamond, cremation diamond, memorial 

gem, they are synthetic diamonds created from the carbon

extracted from cremated ashes, hair or a combination of both. 

They possess similar optical, chemical and physical properties as

natural diamonds but contains only 1 to 5% of the memorial carbon





Diamond look alike stones 

or “Simulants”

仿鑽



Diamond Simulants or “Diamante”

1. Lead glass/crystal ( 18-40% lead oxide ) used since 1500 水鑽

2. Synthetic Cubic Zirconia ( Zirconium dioxide ZrO2 ) 立方氧化鋯

3. Synthetic Moissanite ( silicon carbide SiC ) 莫桑石

4. YAG ( yttrium aluminium garnet YAG Y3Al5O12 ) 釔鋁石榴石

5. Strontium titanate ( SrTiO3 ) 鈦酸鈦

6. Gadolinium Gallium Garnet ( GGG ) Gd3Ca5O12

7. Corundum 剛玉



Cubic Zirconia ( CZ ) 蘇聯鑽/蘇聯石/碳鑽

It is the synthetic cubic crystalline form of zirconium dioxide ( ZrO2 ) made by

melting powdered zirconium and zirconium oxide together at 2,750 C. It has

the optical properties highly similar to that of diamonds but chips and breaks

more easily ( Mohs scale only 8.5 vs 10 in diamond ). It is a thermal insulator

with its density 1.7 times that of diamond & refractive index 2.2 vs diamond’s

2.42. Tends to turn cloudy & less brilliant over time. Popular since the 70s 



⚫ Swarovski Zirconia are cut and polished in its own factory in Austria and 
each is marked with a microscopic laser engraving that is invisible to the 
naked eye. It can withstand very high temperature and follow GIA cut 
quality standard



⚫ According to Pandora the environmental cost of cubic zirconia sold 
by them is only 0.001% that of natural diamond due to the largely 
smaller quantity of energy required to produce cubic zirconia





Moissanite (SiC) 莫桑石/摩星石
Composed of Silicon carbine which is mainly found in meteorites. Now man made

created by Charles & Colvard and held the patent which already expired in 2018. 

It’s hardness at 9.25 is close to diamond and its refractive index at 2.65 is higher 

than diamond’s 2.42. Popular from the 90s till now and the price is only 1/10 that 

of natural diamond





⚫ Moissanite posts the biggest challenge to natural diamond as it is better

than diamond in brilliant, luster, toughness as well as heat resistant



⚫ Moissanite identification include growth lines and strong doubling 雙折光



YAG – Yttrium aluminum garnet (YAlO2)釔鋁石榴石
YAG in the 1970s was used in jewelry as a diamond and other gemstone

simulant but lacks fire and luster of a diamond. Colored variants include

green, yellow, purple, pink and orange. YAG has numerous trade names

such as diamonite and diamonte



Strontium titanate ( SrTiO3 ) 鈦酸鈦

Sold under many different trade names such as Diagem, Fabulite and

Marvelite, it has a very similar luster and brilliance like a natural diamond

but its “fire” greatly exceeded that of natural diamond and it only has a

Mohs hardness of 5.5 making it more brittle. Popular between 1950-70s 



Gadolinium gallium garnet (GGG) Gd3Ca5O12

It is a synthetic crystalline material of the garnet group with good 

thermal and optical properties. Usually colorless but is available in 

a variety of colors. Mohs hardness of 6.5 /7.5 making it more brittle.

Popular between 1950 - 70s 



Corundum – Ruby & Sapphire (Al2O3)
Particularly white sapphire . Although it has a Mohs value of 9, white

sapphire tends to scratch relatively more easily and also less brilliant. 

White sapphire can also be lab grown (Chatham lab grown sapphire)





Identification





I. Simple Tests to identify real diamond from look-alikes



Water Test
Real diamond will sink but so are others like glass & Cubic Zirconia



Newspaper/Read through Test
To identify real diamond from lookalikes such as Cubic Zirconia (CZ)
Cannot read the letters through a real diamond due to high reflection



Loupe Test 放大鏡
Morphological comparison between Lab-grown & Natural diamond before 

polishing  



Inclusions & defects
They are usually absent in Lab diamonds 



Natural diamond does not have metal inclusions. Those 

present in lab grown diamond can also turn it magnetic !



Identifying moissanite by observing “doubling view” 雙棱影 caused

by its refraction property which does not appear in diamond

、，



Flame Test
Identify real diamond from Cubic Zirconia



Magnetism Test



II. Using diamond testing devices



II. Using diamond testing devices





Thermal/Electrical Conductivity Testers                   Diamond Inspector



Long Wave/Short Wave Ultra Violet Diamond Testing Device



Mounted Diamond Testing Device GIA iD100 based on

fluorescence spectroscopy





Fluoresces Test 螢光測試

Fluorescence is the emission of light by a substance that has absorbed light

or other electromagnetic radiation such as ultra violet light. Phosphorescence

is the emission of light by a substance exposed to radiation which persisted as

an afterglow after the source of the radiation has been removed



About 25% of all natural diamond will turn strong fluorescent under long wave

ultra violet Light ( LWUV ). Some 95% of them will display blue colour mainly

due to the existence of boron. The balance can display many different colours.

Out of the 95% about 0.3 to 0.6% of fluorescence diamond can appear milky 



White diamond with strong fluorescence is called Greasy Blue 火油纘





GIA Florescence Classification



IGI Florescence Classification



Identification by handheld UV Florescence





⚫ The HPHT Lab grown melee diamond exhibits Phosphorescence 
after the UV light is turned off





Effect of irradiation on HPHT diamonds  



Striations
CVD diamond display very distinct striations



Growth lines 生長纹



Identification through Deep UV Fluorescence



Presence of Silicon in CVD lab-grown diamonds



Strain Pattern (Birefringence)

Strain pattern under the microscope with polarizers







Identify composite diamonds 

From white to Fancy Blue through adding a CVD grown substrate

CVD layer on natural diamond to increase weight



Infrared signatures
Comparison of Infrared Spectra between natural diamond, Moissanite and

Cubic Zirconia



Screen Testing 



Advance Testing 





NATURAL DIAMOND 

CLASSIFICATION

品質分類



Diamonds are separated into four types Type Ia, Ib, IIa and IIb 

basis on the impurities (mainly nitrogen 氮 and boron 硼) measured

at the atomic level within the crystal lattice of carbon atoms which 

can be detected by an infrared spectrometer 光譜儀

98% of gem diamonds are type Ia, Ib 1%, IIa 0.8%, IIb 0.2%



The 4 C standard

Introduced by Gemological Institute of America (GIA) in 1953

1 ct = 1 carat = 0.2 gram



Cut 車工
Diamond cutting is the practice of changing a diamond from a rough stone 

into a faceted gem. This process require specialized knowledge, tools, 

equipment and techniques including cleaving, bruting (shaping) & polishing



Diamond cutting has the following objectives

1. Maximise return on investment by finding the optimum way to cut  

the stone noting the importance of weight retention ( carat value )



Three dimensional computer modeling used for cutting



2. Create the most desirable shape. The round brilliant cut is most referred for

octahedron crystals. All the others are called Fancy Cuts 雜形石



3. Create the most desirable visual effects including :

a. Brilliance 光 – the internal and external white light reflected from a

diamond

b. Fire 火 – the scattering of white light into all colours of the rainbow

through refraction

c. Scintillation 閃 – the amount of sparkle a diamond produces as it moves













An Ideal Brilliant-cut round diamond has 58 facets &

displace 8 Perfect Arrows 8 Perfect Hearts 八心八箭





Angular Spectrum Evaluation Tool - Aset Scope

An asset scope is used to analyze the diamond’s light performance

Pink/Black = facets reflecting like a mirror

Clear/white =  facets leaking light like a window



An Ideal Scope Viewer is used to measure optical symmetry







Substandard cutting

Symmetry factors

Polish quality-need smooth mirror like finish



Grading of Cut
All cuts should be well proportioned, with good symmetry & nicely polished

Cut grading only applies to round diamond and not for fancy cut



⚫ World’s leading Cut/Polishing Centres are India (Mumbai/Surat), Israel

(Ramat Gan), Russia, South Africa (Johannesburg), Belgium (Antwerp), 

USA (New York), Holland (Amsterdam) & China (Guangzhou/Shenzhen).

90% of all polished stones are cut and polished in India due to low labour

cost ( India US$10 per hour vs US$100 per hour in USA ). China only

started 20 years ago but is growing fast to become one of the biggest

players. However top end stones are usually polished in New York, 

Antwerp and Rotterdam

光



⚫ The diamond cutting and polishing business in India created 
500,000 jobs in Surat alone. China has over 100,000. 周大福

Chow Tai Fook has a center in 佛山倫教. Israel & Belgium have 

lost much of their business. Israel now employs 1,000 people 

& only a few hundred in Antwerp handling mainly expensive stones

Chow Tai Fook diamond cutting factory 





Color 成色
A perfect diamond has no color. The color of diamond is the result of

chemical impurities or structural defects in the crystal lattice including

vacancy, vacancy cluster, interstitial, deformation & their combinations. 

Some defects selectively absorb visible light. When their concentrations

are suitable, diamonds will show fancy colors

澤





Relationship between observable color, impurities and lattice defects



Visible Absorption and Color



Two Scales

I. Colorless diamond/white diamond

It is divided into 23 grades from D to Z by GIA from Colorless to Near 

Colorless to Faint Yellow to Very Light Yellow to Light Yellow. Fancy color

diamonds such as yellow, red, pink and blue are graded on a separate color 
scale

澤



Color is best be observed & compared sideway



Color Grading System for white diamond used by jewelers in Hong Kong 



II. Fancy Color Diamonds 彩鑽



Relationship between color & market value



Fancy colored diamonds are found in nature by lattice defects or due to 
contamination by chemical impurities e.g. yellow by nitrogen; brown

by nickel; blue by boron; green by radiation exposure; red and pink

diamond due to the change of the electron structure during its journey

to the surface and they are rare 



⚫ Four major causes for blue/grey colored diamonds – Boron,

Hydrogen impurities, Irradiation (GR1) and Inclusions  



⚫ Yellow is the most common fancy diamonds and its close relative 
orange is the rarest. Majority of the yellow and orange colors 

are caused by Cape defects (N3 and associated absorption)





⚫ Unlike colorless diamond fancy color diamonds are evaluated less

for brilliance or fire and more for color intensity. Shades that are

deep and distinct are rated higher than weak or pale shades. There 

are 27 hues 色諧 then tone and saturation 色調/深度 is described 

by terms starting from “Faint” to “Fancy Deep”



Tone and Saturation



Fancy blue colour grading



Fancy pink colour grading



Every thing equal, pink diamond is more expensive than white diamond



⚫ The only known significant pink and red diamonds are from the Argyle

diamond mine in Western Australia. Only 0.01% is pink. These as well as

other naturally coloured diamonds including champagne, cognac and rare

blue diamond are mined from a lamproite pipe rather than kimberlite & not

necessarily associated with craton. The mine stop production at 2020







“Black diamond” or Carbonado diamond

It is the toughest form of natural diamond which is only found in Brazil

and Central Africa Republic & unassociated with mantle rocks. They are

aggregates of a bunch of randomly arranged microcrystals with pores.

Their origin is controversial which includes simply impure diamond

consisting of diamond, graphite and amorphous carbon to direct

conversion of organic carbon under high pressure; radiation induced

formation; shock metamorphism; explosion of a giant star (supernova)

near earth and impact of an asteroid 2.6 to 3.8 billion years ago



Black diamond owe their colour to the inclusion of graphite & random

clustering throughout the diamond. It has only one colour intensity

Fancy Black. Brilliant is not their strong side



The demand of black diamonds has gone up substantially in recent

years and became an amazingly desired fashion items. The price can

easily be US$3,000-5,000 per carat for diamonds weighing 1 to 3 carat.

But do beware as most of the black diamonds in the market are not

natural or natural but treated ones



Artificial Color

Color is strongly influenced by impurities/defects as well as artificial

treatments such as irradiation, high temperature and high pressure





HPHT treatment comfort zone



Effect of HPHT treatment



Effect of HPHT treatment





Clarity淨度
This is for evaluating the number, size, relief, nature and position of internal

Inclusions包含物 and External Blemishes 瑕疵 that will spoil the appearance

of the stone. The diamond is graded basis on 10 times magnification. Natural

inclusion free diamonds are called “glassies”



Clarity classification in Chinese



GIA Inclusion Symbols



⚫ Inclusions can be natural or man made the latter includes 

fracture fillings. In diamond the filling is High lead-content 

glass which sometimes may consist gas bubbles and “color 

flashes” caused by difference in dispersion



Factors to consider when grading clarity









Carat 卡拉重量
Carat is the unit weight used in India for diamond which was first

mined there around 2000 years ago and is based on the weight of 

one fruit of the carod plant 角豆 which was around 200 milligrams.

It was adopted universally since 1907 with one carat equals to 200

milligrams (0.2 gram or 0.007055 oz) & subdivided into 100 points 分



⚫ Everything equal a one carat diamond is much more expensive than 
4 X 0.25 carat diamonds



⚫ Weighing equipment



⚫ Meelee diamonds are small diamonds used for jewelry setting used 
to accentuate a center stone. They are less than 0.2 carat and can 
be as small as 0.001 carats 



Certification



A number of third party international institutions inspect

& issue grading certificates for valuation. Only unmounted 

stones are graded precisely. Some are less strict and 

consistent than others







The GEMOLOGICAL INSTITUTE OF AMERICA (GIA)

Issues two types of certificates - the GIA Diamond Dossier for stone 

under 1 carat & GIA Diamond GradingReport for stones at or above 

1 carat



⚫ Each GIA certified diamond has a unique number which will be

lasered on the girdle of the diamond and the GIA report can be

authenticated through the GIS website



⚫ Certificate for HPHT treated diamond





⚫ GIA also test man-made diamond and offer Synthetic Diamond Grading

Reports which are distinct from GIA grading reports for natural diamonds

both in appearance and the information provided. They clearly identify 

that the diamond is man-made or laboratory-grown and evaluate color 

and clarify using descriptive ranges rather than the specific grades of the

color and clarity scales. In addition the man-made diamond’s girdle is 

laser inscribed with its report number and a statement that the stone is

laboratory-grown



Synthetic diamond with natural diamond’s GIA number !



⚫ Current Lab-grown diamond Report



⚫ New Certificate for Lab-grown diamond replacing the currently used 
descriptive terms and ranges





⚫ Testing/grading Melee



⚫ Sample of an IGI and SSEF certificates



⚫ Sample certificates issued by AGS 



⚫ Sample certificates issued by HRD Antwerp 





Inhouse certification

Example : The 4 T classification by Chow Tai Fook - Buying & coding, cutting,

polishing, marking, authentication, design, inlaying





Pricing



⚫ The process of calculating natural diamond prices is extremely 

complex giving the many factors that need to be considered



⚫ If all Cs are  equal 



The Rapaport Price List
⚫ It is an international benchmark used by the dealers to establish 

diamond prices in all the major markets since the 1970s

⚫ For well-shaped fine cut white diamonds from 1-10 carats both 
round and pear shape the latter as an indication for all fancy shapes

⚫ Represent High Cash Asking Prices in USD cash. HCAP is the asking 
price that a seller would always be prepared to accept

⚫ Issues 3 lists namely Round Price List, Pear Price List and Parcel 
Price list

⚫ The lists are updated every Thursday midnight New York Time





Natural Diamond 
Production



Early history of production



Location of diamond producing countries
Approximately 140 million carats of diamonds are mined annually at a total

value of US$ 9 billion. This map shows countries which produced at least

50,000 carats of natural diamond in 2019. Note China is included for the

first time 



Performance of major gem-diamond Producing Countries 2009-2019





Quality of diamonds in 19 producing countries



World’s Big 5 Diamond miners performance 2015-2019
On average they provided 75% of global production and 85% of product sales



⚫ Chart showing control of global rough diamond supply by selling entity



De Beers
Founded by Cecil Rhodes in South Africa in 1888, De Beers Consolidated Mines is 
involved in the exploration, mining, processing, retail and trading of both industrial 

and commercial diamond as well as artificial diamond production. Controlled by the

Rothchild Bank in England, the company had a virtual monopoly of the global diamond

market controlling as much as 90% of rough diamond distribution. This business model

changed in the 21st Century as countries like Canada and Australia decided to distribute

outside the De Beers channel; rising awareness of Blood diamond limiting the country of

supply and Class Action against Cartel. As a result their control was reduced to 20.2% 

& they are now also operating in Botswana, Namibia and Canada. 2018 revenue US$ 6b

Cecil Rhodes Nathan Rothchild



Key diamond mines in the World





Russia diamond 
Russia is the biggest producer in the world and believed to have the world’s 

largest diamond resources exceeding 650 million carats or 54% of the world’s

reserve. Some 80% of this reserve is located in the Republic of Sakha and 18%

in Arkhangelsk Oblast both situated in the northern part of the country. Most

of the ore are above the average grade but mining condition is very tough and

output is stagnant. Overall production is dominated by ALROSA which is 77%

owned by Russian national and regional government balance by individuals





⚫ The International Mine operated by Alrosa



⚫ The Mir mine is huge. Originally open cast now mined underground









⚫ The Popigal crater in Russia’s Siberia may have the world’s largest 

diamond deposit, estimated at trillions of carats all formed by an 

asteroid impact changing graphite into diamond. The crater is 95  

km in diameter and formed about 35.7 million years ago. The area 

is off limit and during Stalin’s time was mined by the gulag 

prisoners. The diamond are usually 0.5 to 2 mm in diameter good 

only for industrial use. 



Botswana diamond 
Diamond mining in Botswana is carried out under a 50/50 joint venture

between De Beers and the Botswana government called Debswana ( The 

Botswana government also owns 15% of the De Beers group )



The Jwaneng Mine is the richest diamond mine in the world producing 13

m carats/year value at US$2.5 b making it world number one in 2017

At 1.18 km2, Orapa Mine is the world’s largest open-pit diamond mine in

by area and the 9th largest by reserve producing 12 m carats/year out of

two volcanic pipes



Aerial view of the Orapa Mine



The Karowe Mine is a state of the art mine fully commissioned in 2012 & 

is one of the world’s foremost produce of type llA diamonds in excess of

10.8 carats





Canada Diamond
Diamond rich areas weren’t discovered in Canada until the early 1990s.

However within 10 years major diamond mines were unearthed and 

active mining began. Today Canada is the third largest diamond producing

country in the world producing 13 million carats in 2018





⚫ The country hosts 8 large scale diamond mines with state-of-the-art

infrastructure which are operated by companies like De Beers, Rio

Tinto, BHP and Dominion Diamond



⚫ BHP’s Ekati Mine is Canada’s first diamond mine open 1998



⚫ Glaciation features tells a story



⚫ Aerial view of BHP’s Ekati Mine at Slave Craton, Canada



⚫ Aerial view of the Diavik Diamond Mine with three kimberlite pipes





⚫ The Gahcho Kue’ Project



⚫ The Star-Orion Diamond Project in Saskatchewan with 66 m carat potential



Angola diamond 
It is the 4th largest diamond producer in the world by value with 75% of the

nation’s production coming from one mine, Catoca. The mine is owned by 4

entities primarily Endiama E. P. which is the Angolan-state diamond miner

& ALROSA. The mine produce 6.5 m carats worth over US$600 million.

ALROSA is developing a new mine called Luaxe which can produce 10

million carats per year. Small Angolan alluvial miner Lucapa Diamonds has

made headlines with exceptionally large finds including a 404 carats

colorless diamond



South Africa diamond 
South Africa diamond including those originated from Botswana, 

South Africa Republic, Namibia and Zimbabwe all coming out from 

the Kaapvaal Craton which was formed 3.6 Ba ago





The seven major mines in South Africa are controlled by DeBeers Consolidated

Company. The most famous is the Kimberley Mine which started production in

1868. By 1880, 95% of the world’s demand came from this country. Now the

majority of its diamond has been mined & closed in 1915 having produced 2.9

m tons or 4.5 million carats. De Beers however still monopolized the world

market until the beginning of the 21st century. Today over 60% of the

production is from De Beer’s Venetia and Petra

Diamond mines

The Big Hole



Namibia diamonds 
Namibia diamonds are secondary deposits which originated from the 

*Kaapvaal Craton located in South Africa. Over the past 90 million years, 

the diamonds were eroded out of  the kimberlite pipes & transported to 

the east by rivers down a drainage basin & eventually reached the Atlantic 

Ocean. During this process imperfect stones are being destroyed. As a 

result up to 95% of the sea diamond in Namibia are of gem quality ! 

Russia diamond is the opposite with 95% industrial & only 5% gem. Under

German rule some 7 million carats were extracted between 1908 & 1914.

Today mining is under a DeBeer/Namibia government JV called NAMDEB 

Production in Million carats





Mined since 1908, Namibia has the richest marine deposit in the world estimated to

be more than 100 million carats. The “Diamond Coast” is now mined by DEBMARINE, 

a JV between De Beers & the Namibia Government company Namdeb Corporation with

annual production around 1.4 to 1.6 million carats accounting for 70% of total production



⚫ z



⚫ Marine diamonds are mined by suction, dredging or drilling







Blood Diamonds 血鑽
Also called conflict diamonds/ war diamonds/ hot diamonds/ red 

diamonds is a term used for a diamond mined in a war zone and sold

to finance an insurgency, an invading army’s war effort or a warlord’s

activity e.g. those mined in Angola, Ivory Coast, Sierra Leone, Liberia, 

Nigeria, Guinea and Guinea Bissau. In Sierra Leone 300,000 to 400,000

people are involved generating US$250 million per year but very little 

returns to the areas due to poor governance & widespread corruption 



⚫ It was estimated that at the peak 1 out of 4 diamond in the market 

is a blood diamond operating in a very sophisticated network



Blood diamonds already left more than 50,000 people dead, half 

a million people homeless and thousands of amputees. To curtail 

the flow of such products, the Kimberley Process Certificate Scheme

( KPCS ) was approved and activated in January 2003 





75 countries have joined the KPCS to prevent “conflict diamonds” from

entering the mainstream market. It endorsed an Invoice Warranty System

created by the World Diamond Council covering the trade and successfully

reduced the circulation from 15% to only 1%



China Diamond
Exploration only started in 1952 with first kimberlite found in 1965. Over the

past 50 years China discovered more than 20 kimberlite pipes and over 100

diamond placers. Current reserve estimate is at 23 million carats. About 50%

or 11 million carats of proven reserves are concentrated in Liaoning Province.

The balance is in Shandong (9 million carats) with much smaller amount in

Hunan and Jiangsu Province. Current annual production 150,000 carats



The most notable mine in Shandong Province is mine number 701 

Changme 沂蒙 located in Mengyin 蒙陽 with annual production capacity 

estimated to be around  50,000 carats. The Diamond market is young 

in China with the Shanghai Diamond Exchange only established in 2000.

Photo on the lower right is the 158.7 carat 常林鑽石 discovered in 1977



Kimberlite pipe 岩管/筒

formed 500 Ma



Industry Update







2018 USA accounted for 35% of the world’s diamond value at 

US$26 billion making it the largest in the world and still way ahead

of India and HK/China which still lack the western “diamond culture”









Lab-grown diamond is becoming more popular as many believe it 

is not related to conflict and also much more environmental friendly 

than mining natural diamonds – to obtain 1 carat of diamond must

remove 250 tons of earth. The Ethical and ECO cost ! 



Man-made diamond now represents 2% of market but 

growing at 20% per year. 2018 total value 1.9 b expect 

to reach 5.2b by 2023 & 14.9 b by 2035. Natural diamonds

3 Ds strategy - Detection, Disclosure, Differentiate



Natural diamond market value chain





Some strategic questions for the different players



FAMOUS DIAMONDS





Top 10 largest rough diamonds ever discovered

⚫ 1.  Sergio : 3167 carats from Brazil ( non gem black )

⚫ 2.  Cullinan : 3106.75 carats from South Africa

⚫ 3.  Lesedi La Rona : 1109 carats from Botswana

⚫ 4.  Excelsior : 995.2 carats from South Africa 

⚫ 5.  Star of Sierra Leone : 969 carats from Sierra Leone

⚫ 6.  Incomparable : 890 carats from Congo

⚫ 7.  Constellation : 813 carats from Botswana

⚫ 8.  Millennium Star : 777 carats from Congo

⚫ 9.  The Woyie River : 770 carats from Sierra Leone

⚫ 10. The Golden Jubilee : 755 carats from South Africa



1. Sergio Diamond
Sergio or Carbonado de Sergio is the world’s largest rough diamond 

which is black. At 3,167 carats it was found in 1895 in Brazil. There has

been a lot of debate over the years as to how it was formed. Some 

believed it was the result of ancient meteors that have made their way

into the earth's crust. Other theories include impact of asteroids in 

space or the result of supernova explosion. The stone was sold at only

US$25,000 and eventually broken up into small 3-6 carat pieces mainly 

as industrial diamond drills





2. The Cullinan
It is perhaps the most famous of all gem-quality diamond. Found in

the Premier Mine in Transvaal, Pretoria of South Africa in 1906 the 

3,106.75 carats stone was named after the mine owner Sir Thomas 

Cullinan. He sold the diamond to the Transvaal government at 150,000 

Pounds on condition that it will be given to King Edward VII in order to

restore goodwill between Transvaal & Great Britain after the Boer War





The Primer Mine located in Pretoria, South Africa was 

established 1902 now renamed the Cullinan Diamond Mine. 

It has produced 750 stones larger than 100 carats !



The stone was cut into 9 major pieces & 96 smaller pieces. Cullinan I 
became The Great Star of Africa ( 530.4 carats now in Sovereign’s

Scepter with cross ); Cullinan II The Star of Africa II ( 317.4 carats

now the front cross on the crown ); Cullinan III to VIII ( brooches ) 
and Cullinan IX ( a ring ). Cullinan I estimated value US$400 million





Estimated value US$400 million







Cullinan IX the ring



3. Lesedi La Rona
Discovered in Botswana in 2015, the name in Tswana language means 

“Our Light”. Weighing 1,109 carats it is the second largest gem quality

uncut diamond after Cullinan and the largest to be discovered in a 

century. Expert believes once cut it will knock down the 530.4 carats 

Great Star of Africa. It was expected to fetch more than US$70 million 

at Sotheby’s London auction in 2016 but failed to sell ! London jeweler

Laurence Graff bought it in 2017 at US$53 million



⚫ Laurence Graff recently unveiled the first diamonds polished 

from the Lesedi La Rona which is expected to yield some 60 

stones ranging from 1 to 100 carats



4. The Excelsior Diamond
Found in South Africa in 1893 this 995.2 carats stone was picked up 

from a pile of gravel by a worker. It was later cut up to 11 pieces 

named as Excelsior I to XI most of them in pear shape with sizes 

ranging from 69.68 to 9.82 carats plus a further 11 smaller ones



5. Star of Sierra Leone
Found in 1972 at 969 carats the Star of Sierra Leone ranks as the 

fourth largest gemstone quality diamond and the largest alluvial 

diamond ever discovered. It was sold to a New York jeweler at US$2.5 

million and eventually cut into 17 different stones 13 being flawless

with 6 of them turned into a beautiful brooch as shown below



6. The  Incomparable  Diamond
This rare yellow diamond found in a rubble pile in the Democratic

Republic of Congo ( formerly Zaire ) in 1968 ! Before it was cut into 15

stones the rough diamond weighed 890 carats making it the 6th largest

rough diamond and also the largest brown diamond ever discovered. In

1988 the 407.48 carat diamond was auctioned at a reserved price of

US$12 million but not sold. In 2002 it was placed on eBay at US$15 m

but still not buyer. Till now the whereabouts of this diamond remains 
unknown



7. Constellation Diamond
A 813 carats diamond found in the same mine as the Lesedi la Rona in

Botswana. The rough stone was sold in 2016 by Canadian miner Lucara

Diamond to a Dubai based firm for a record breaking US$68 million 

or $77,500 per carat making it the world’s most expensive diamond



8. The Millennium Star
The 777 carat stone was discovered in the Republic of Congo in 1990. 
After cutting the 203 carat diamond is the world’s second largest

known top color ( grade D colorless ), internally and externally flawless

pear shaped diamond displayed in 1999 as the centerpiece of the De

Beer’s Millennium diamond collection in London. Valued at US$160m

there was an attempt to steal the stone but the plot was discovered

and the robbers were arrested. Crime Journalist Kris Hollington wrote 

a book called “Diamond Geezers” covering this attempt



9. Woyie River Diamond
This diamond was named after the Woyie River in Sierra Leone where 

it was found in 1945. Weighing 770 carats it was another very large 

alluvial diamond ever found. It ended up being cut and polished into 

thirty colorless diamond in London in 1947. At 31.35 carats the largest 

piece is named the Victory Diamond and sold at Sotheby for US$4.3 m



10. Golden Jubilee the world’s largest cut diamond

The Golden Jubilee is the largest cut and faceted diamond in the world 

weighing 545.67 carats cut from a large 755 carat brown diamond

which was discovered in the Premier Mine in 1985 which is also the

origin of the Cullinan Diamond and the Taylor-Burton Diamond. The

original owner was a group of Thailand businessman led by Henry Ho

and they presented it to King Bhumibol the King of Thailand in year

2000 to celebrate his 50thanniversary to the throne hence the name

“Golden Jubilee”. The estimated price is around US$4 to 12 million 



The 5,000 years Long Journey of the Koh-i-Noor 光明之山
Meaning a mountain of light in Persian, it is a 186 carat white diamond

originally owned by the Mongol ruler Rajah Malwa in 1304. Changing

hands many times the stone was sent to queen Victoria in 1849 and

cut once more to 108.93 carats and set in Queen Elizabeth’s crown



Elizabeth Taylors diamond
Formerly known as the Krupp diamond it is a 33.19 carats Asscher cut 

diamond ring bought by Richard Burton at US$307,000 from the wife of 

the German industrialist Vera Krupp for his wife in 1968. The diamond

probably was originated from Golconda India and cut in the 1920s. It 

was renamed after her when she passed away in 2011 and sold by her 

estate at US$8.8 million to the South Korea conglomerate E-Land 



Elizabeth Taylor loved white diamond. Her collection also include a 68

carats Taylor-Burton Diamond bought at US$1.1 million. It was insured

with Lloyd at on condition it could only be worn for thirty days in any 

given year with armed guards & be stored in a vault. She later made a 

replica that cost US$2,800. The stone was sold at an auction after the

two divorced for US$8.8 million with the proceed donated to build a

hospital in Botswana Africa. The diamond is now with Robert Mouawad

of the jewellers Mouawad



From Shah to Tsar
The Shah Diamond is a 88,7 carats elongated octahedron diamond with

a yellowish tinge due to the presence of a little iron oxide. It was found

at the Golconda mine in Central India in 1450. Its most unusual feature

is that on three of its faces the names of three of the Persian rulers  
who owned it have been engraved in Persian along with the Hijri year.

They are respectively Nizam Shah, Jahan Shah and Fath ‘Ali Shah.

Originally Indian, the Persian took it away in 1738. In 1829 a Russian

diplomat was murdered in Tehran and Russian demanded severe

punishment. As a result the diamond was given to Tsar Nicolas I as

compensation. It became part of the kremlin Diamond Fund after 

the Revolution and is now held in the Kremlin in Moscow



The Tiffany Diamond
It is one of the world’s largest and finest yellow diamonds discovered 

In Kimberley in 1877. The 287.42 caret stone was acquired by Charles

Lewis Tiffany for US$18,000 and cut into a cushion-shape brilliant

weighing 128.54 carets with an unpreceded 82 facets, 24 more than

the traditional 58 facet brilliant cut. Now kept at the 5th Avenue store



Is the Hope really cursed ?
The Hope Diamond is a 45.52 carats Grayish Blue Diamond found in  

India in 1642. It was set in the royal crown of Louis the XIV in 1668 

but was stolen during the French revolution. In 1830 a blue diamond 

was bought by a diamond dealer called Thomas Hope. It was believed

that this is part of the hope diamond. It has long be rumored that the

Hope carry a curse as Louis XIV and Marie Antoinette were both 

beheaded. It is now being exhibited in the Smithsonian in Washington 

DC and reported to be insured for as much as US$350 million





Same applied to the Tereshchenko Blue ?
It is a 42.92 carats diamond of blue color cut in the pear shape by 

Cartier in 1673 after being bought by the Tereshchenko family. 

Believed to be from Golconda India, it is the second biggest blue 

diamond in the world after “Hope”. After the French Revolution, 

the diamond went to England and then to the United States. 

According to legend this diamond is also cursed together with Hope

because both were alleged to be stolen from eyes of the statute of 

the Hindu goddess Sita from India during the late 19th century



The Heart of Eternity Diamond
It is a diamond measuring 27.64 carats rated as “Fancy Vivid Blue” 

found in the Premier Diamond Mine in South Africa which is the only 

mine in the world with an appreciable production of blue diamond. 

Rough stone was at 777 carats. Owned by De Beers it was unveiled 

in 2000 as part of its Millennium jeweler collection. Estimated value

US$16m. The current owner is unknown



The Oppenheimer Blue Diamond
It is a vivid blue diamond measuring 14.62 carats. Clarity is graded as

one step below internally flawless. Estimated value US$57.5m



The Moussaieff, largest Red Diamond in the world

Red diamond is the rarest & most expensive of all diamond & they are 
mostly found in size less than one carat. At 5.11 carats this one which 

is also called the “Red Shield Diamond” is the largest known found in 

Brazil by a farmer around 1990. It was purchased in 2001 by Shiomo

Moussaieff, an Israel born Jewelry dealer in London and exhibited in

2003 as part of the Smithsonian Institution’s “The Splendor of

Diamond” exhibit. Estimated value US$20 million



Noor-ul-Ain Diamond Tiara
This 60 carats pink diamond was believed to be looted from India in

the 18th century by the Persian king Nader Shah Afshar. It was given

to Empress Farah Diba as a center piece in the tiara when she married 

Mohammad Reza Shah Pahlavi, the last Shah of Iran. The tiara was 

surrounded by hundreds of colored diamonds and centuries of 

royal history making it irreplaceable



CTF Pink Star

Mined by DeBeers in south Africa in 1999, Sotheby sold a 59.6 carat

Vivid Pink Internally Flawless, Type IIA diamond “Pink Star” in HK in

April 2017 at a record high of US$71.2 million to Chow Tai Fook

Company making it the most expensive gem stone in the world



The Perfect Pink

Sotheby selling a 10.64 carat Vivid Purplish pink 

internally Flawless diamond and diamond ring in 

HK in October 3-7,2019 price US$23 million 





The Black Orlov Diamond

Weighs 67.5 carats cushion cut. Shaped like a chicken’s heart it was

found in Indian which served as the eye of an deity. Stolen by a

French soldier in 1747. Bought by Count Orlov who gave it to

Catherline the Great. Now in the Kremlin Armoury in Moscow



THE END



A 1 : Super Deep-diamond formed by Subduction



A 2 : History of development for synthetic diamond









World’s first Gemological description of synthetic diamonds by GE



⚫ A3 : Age of all diamonds tested




