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During this presentation focuss on (near-) colourless 
diamonds.



Natural Synthetic
Made of Carbon Made of Carbon

Cubic lattice Cubic lattice

Hardness 10 Hardness 10

Density 3,51 g/cm3 Density 3,51 g/cm3

High thermal conductivity High thermal conductivity

Natural Synthetic
150 km below the surface Lab

> 1 billion years < 50 years (days/weeks/months)

Long storage at high Pressure andhigh Temperature at high Pressure and high Temperature 

Complex/unique growth Simple/repetitive growth

> Nitrogen-rich
>

Nitrogen

Diamond

Natural Synthetic

HPHT synthesis
HPHT 
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Gemesis

Belt press
NIMS, Tsukuba, Japan

Belt press
NIMS, ,

BARS presses  
Gemesis, Florida, USA

BARS press
Gemesis, ,

Cubic press
Suncrest, Provo, Utah, USA

Cubic press
Suncrest, , ( )

Courtesy of Suncrest DiamondsNIMS
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>1750

800-1300

CVD lab-grown diamond

Diamond Substrate



Element6

Chatham



Diamond Foundry

Diamond

Type II
No significant amounts
of nitrogen present

Type I
Nitrogen present  as an 
impurity



Diamond

Type I
Nitrogen present as an Impurity

Type Ia
Nitrogen present as pairs 

or small  groups  
(aggregates)

( )

Type Ib

Type IaA Type IaB

Type II
No significant amount of  nitrogen 

present

Type IIa Type IIb

Type II diamonds are:
< 2 % of natural diamonds
100% of (near-) colourless synthetic  diamonds

II :

2.1 D-Screen
Based on UV transmission

All diamond cuts

Size: 0.20 ct 10 ct
0.20 ct 10 ct

Colour range: D J
D J

Loose diamonds only

200 stones/hour
200

Price: 1,990 euro
1,990

2. HRD Antwerp Screening instruments
HRD

2.1 D-Screen

Natural diamond, not HPHTcolour-treated

( )

Refer for further testing:

Natural diamond, HPHT colour-treated
Synthetic diamond

2. HRD Antwerp Screening instruments
HRD



2.2  Alpha DiamondAnalyzer
Based on IR absorption

Wide range of shapes and sizes

Applicable to any colour

Detection of common diamond imitations

Loose and mounted diamonds

Reliable results within a minute
1

Price: 21,700 euro
: 21,700 

2. HRD Antwerp Screening instruments
HRD

2.2 Alpha DiamondAnalyzer

2. HRD Antwerp Screening instruments
HRD

Melee size diamonds

D-Screen: not suitable
D-Screen:
Alpha Diamond Analyzer: screening of entire parcel is too time-consuming
Alpha Diamond Analyzer:

Requirements for proper melee screening device ( ):

Automatic

Fast

No sampling

M-Screen

2.3 M-Screen

2. HRD Antwerp Screening instruments
HRD

Round brillant diamonds

Size: 0.01 ct 0.20 ct
: 0.01 ct 0.20 ct

Colour range: D J
: D J

Simulant detection

Fully automatic screening

Minimum 3 stones/sec (Depending on stone size and batch size)
3 / ( )

Price: 78,000 euro
: 78,000 

2. HRD Antwerp Screening instruments
HRD

2.3 M-Screen



2.3 M-Screen

Screening results:

PASS: 100% natural diamonds

REFER: furhter testing required (synthetic? or HPHT treated diamonds?)
Simulants/OutofSpec of specification (ex. M colour)

:

: 100% 
: ( ? ?)

/ : ( , , ( . M )

2. HRD Antwerp Screening instruments
HRD

Same principle of M-Screen
M-Screen

Different Size Range: 0.005 ct 0.10ct
: 0.005 ct 0.10ct

Faster speed: Minimum 5 stones/sec (Depending on stone size and batchsize)

January 2017
2017 1

2. HRD Antwerp Screening instruments
HRD

2.4 M-Screen Plus

1st step: Screening :

D-Screen
Alpha Diamond Analyzer
M-Screen

2nd step: Detection :

DiamondViewTM

FTIR absorption spectroscopy
UV-VIS spectroscopy
PhotoluminescenceLaser (PL) spectroscopy

3. Lab Screening / Detection Procedure
/

3.1 Screening / Detection Procedure
/

Movie M-Screen Plus

M-Screen Plus ( )



DiamondViewTM

Study the growth structures in the diamond

IR Spectroscopy
Verify the diamond type

UV-VIS and PL Spectroscopy
Determine characteristic defects of HPHT and  CVD synthetic diamonds

CVD 

3. Lab Screening / Detection Procedure
/

3.2 Detection Instruments
3.3 Case study : large CVD diamond of 3.09 ct

: 3.09 ct CVD

UV-VIS LNT
PL633

3. Lab Screening / Detection Procedure
/

Refered diamonds (type IIa IIb) from M-Screen show HPHT growth  characteristics under DiamondViewTM imaging:
M-screen (type IIa - IIb) DiamondViewTM :
(HPHT )

Sample 2:

Sample 1:

3. Lab Screening / Detection Procedure
/

3.4 Case study : synthetic melee diamonds
:

Presence of Ni-related centers confirms that the melee diamonds are HPHT  lab-grown:
HPHT :

883 884.7

483.5

483.8

484
484.4

PL325PL633

3. Lab Screening / Detection Procedure
/

3.4 Case study : synthetic melee diamonds
:



4.1 Laboratory Grown Diamond Grading Report

Laser inscription: LABORATORY GROWN + certificate number
LABORATORY GROWN

Turnaround time: 10 15 days

4. Grading Report and Screening Documents

M-Screen + Alpha DiamondAnalyzer
Full batch screening NO sampling

Turnaround time: 2 days   
: 2

Costprice: 5/ct + administrative cost 20
: 5 / + 20

Detection service possible on special demand

4.2 Screening service for melee size diamonds

4. Grading Report and Screening Documents

Return to costumer after screening ( , ):
Closed sealing bag ( )
Corresponding screening document ( )

4.2 Screening service for melee size diamonds

4. Grading Report and Screening Documents

Chatham

Production of (near-) colourless gem-quality synthetic diamonds improved

Top-quality (D, LC) polished synthetic diamonds are on the market
(D, Loupe clean) 

Rough synthetic diamonds are so far easy to identify

All labs present here have detection/screening of  polished synthetic diamonds in place



HRD Antwerp Equipment
HRD

D-Screen

Alpha Diamond Analyzer  M-Screen + 

M-Screen Plus

Laboratory Grown Diamond Grading Report  

Screening and Detection services for melee diamonds

Chatham

HRD Antwerp Lab Services
HRD

,  

HRD Antwerp Equipment
HRD

D-Screen
Alpha DiamondAnalyzer
M-Screen + M-Screen Plus

HRD Antwerp Lab Services
HRD

Laboratory Grown Diamond Grading Report

Screening and Detection services for melee diamonds

5. Summary 


