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Abstract：

Low-price, medium-quality, small synthetic colorless diamonds (200-50 pcs/ct) by HPHT method flow into markets in the
middle of 2014. The diamonds are grown in China, mostly polished in India, and sold in international markets.
With the much more mature growing technology of HPHT and CVD synthetic diamonds , the popularity of identifying
technology, and the gradual promotion of market recognition, synthetic will gradually fill the vacancy of natural diamond
markets.
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Definition and Classification of Diamond

Chart 1，Definition and Classification of Diamond

Diamond
__________________________________

Real Diamond Imitation (Fake) Diamond

_____________________ __________

Natural Diamond Synthetic Diamond ZrO2 SiC
Mined Diamond Laboratory Grown Diamond CZ Mossanite

_____________________

HPHT CVD
_________________

Seed with Gradient Even Temp.
Temp.

Ultra large/small diamond Small Diamond Ultra large/large/small diamond

CVD Synthetic Diamond

With the technology of CVD synthetic diamonds gradually matured since 2012, CVD diamonds largely emerge in global
markets. For the identifying difficulties, CVD has once constituted a great impact on natural diamonds.
CVD synthetic diamond has a pretty high technology threshold. Dozens of research institutes and factories all over the world
are focusing on CVD technology, but only few can make it commercial production.

Ultra Large: 2cts -10cts
Large: 0.1-1 ct
Small: up to 0.02ct
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CVD diamonds are only suitable for medium, large, ultra large mounted diamonds, and the leftovers can be recycled for small
diamonds, thus facing a broad prospect in industry.

Fig. 1，Colorless CVD Diamond Fig. 2，Pink Purplish CVD Diamond Fig. 3, HPHT grown 10.02ct E/VS1
Synthetic Diamond by Russia ( By IGI )

Fig. 4，HPHT Small Colorless Polished and Rough Fig. 5，HPHT Small Colorless Rough Diamonds in
in Seed with Gradient Temp. Even Temp.

HPHT Synthetic Diamond

1, The ultra large colorless synthetic rough diamond by Russian New Diamond Technology is 32ct, produced with Chinese
Cubic Press, and polished to a 10.02ct E/VS1 colorless diamond, as Fig. 3.

2, Small Colorless Synthetic Diamonds

Low-price, medium-quality, small synthetic colorless diamonds (200-50 pcs /ct of polished diamonds) by HPHT method flow
into markets in the middle of 2014. The diamonds are grown in China, mostly polished in India, and sold in international
markets, as Fig. 4.

The octahedral rough diamonds, similar to natural diamonds as Fig. 5, enter markets in the second half of 2015. With a recovery
almost twice higher than that of Seed with Gradient Temp. Diamonds, octahedral rough diamonds prove to be the focus of the
industry, are greatly welcomed by all factories, and shall have a market far exceeding Seed with Gradient Temp. Diamonds.

HPHT grown small diamonds usually have some magnetic metal like iron or nickle inside, so they can be attracted by strong
magnet.
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Natural Synthetic DiamondDectTM 3

1. UV-Vis Spectroscope

The natural IaB and IaAB N3 color center has 415nm absorbing peak of UV-Vis spectrum, which constitutes 98% of the total
amount of natural diamonds. So, those with UV-Vis spectrum 415nm peak can be judged as natural diamonds. IIa Type
diamonds have no 415nm peak, but 230nm combining peak of IIa and diamond, as Fig. 6 and Chart 2.

Fig. 6 UV-Vis Natural Ia 415nm，IIa 230nm Chart 2 Diamond Types that UV-Vis 415nm、230nm Representing

2. Microscope Magnification Observation
Under microscope, CVD diamonds have three unique features: Inner black cotton ball as Fig. 7; Zigzag feather
surface as Fig. 8; Polycrystalline spots near the surface as Fig. 9.

Fig. 7 CVD Inner Black Cotton Ball Fig. 8 CVD Zigzag Feather Fig. 9 CVD Polycrystalline spots near the surface

Under microscope, you can turn on the UV Probe，and shine to diamond to observe the Malta crossed or symmetrical
square patterns unique to HPHT diamonds as Fig. 10.

Fig. 10 the Malta crossed Patterns unique to HPHT Diamonds

415nm 230nm Type of Diamonds
a YES NO Natural Ia Type Diamonds
b NO YES Kinds of IIa Type Diamonds:

CVD IIa Synthetic,
HPHT IIa Synthetic,
Natural Brown IIa Type
HPHT Enhanced Diamonds,
Natural IIa.

c NO YES Kinds of Ib Type Diamonds:
Natural Ib, CVD Ib Synthetic,
HPHT Ib Synthetic,
Natural Brown Ib Type
HPHT Enhanced Diamonds.
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3. Microscope + Crossed Polarizing Films
Under Microscope and Crossed Polarizing Films, you can observe the abnormal birefringence of HPHT Enhanced or
Irradiated Natural Brown diamond into colorless or other color diamonds. Put the Diamond between the crossed
polarizing films, continuously rotate the diamond, and respectively observe the crown and culet from the girdle, you can
see the paralleled or crossed strips from different directions in a state of fine close parallel straight as Fig. 11.

While CVD diamond, for its depositing model, grows from (100) face of the seed in a pattern of strips or flake of
different directions. It is usually chose to cut with a face at a 45°angle to the (100) face as table. Put the Diamond
between the crossed polarizing films, continuously rotate the diamond, and respectively observe the crown and culet
from the girdle, you can see the paralleled or crossed strips from different directions, the state is much more coarse and
sparse than that of HPHT Enhanced or Irradiated Natural Brown diamond as Fig. 12.

Fig. 11，Natural Brown IIa HPHT Enhanced Diamond, Fig. 12，CVD Crossed or Paralleled Coarse and Sparse
with Fine Close Parallel Straight Crossed Strips Strips for Growing Texture and Cutting Angle

HPHT Diamond and natural diamond have no feature of strips through the whole diamond, only abnormal birefringence result
from internal stress occasionally in some area as Fig. 13 and Fig. 14.

Fig. 13，HPHTDiamond With No Abnormal Birefringence Fig. l4，Natural Diamond With No Abnormal Birefringence

4. Strong Magnet Attracting
HPHT grown small diamonds usually have some magnetic metal like iron or nickle inside, so they can be attracted by strong
magnet, as Fig. 15.
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Fig. 15，HPHT Grown Small Diamonds Fig. 16，DiamondDectTM : UV-Vis Spectroscope、Microscope、
Being Attracted by Strong Magnet Microscope+Crossing Polarising Film、Strong Magnet

Features and Comparison of Natural Diamonds with Kinds of Synthetic Diamonds
Chart 3，Features and Comparison of Natural Diamonds with Kinds of Synthetic Diamonds

Small Synthetic
Diamonds

HPHT Seed with
Gradient Temp.

HPHT Even Temp. CVD
Natural Diamond

Type IIa IIa IIa Ia and other types

Shape
Tower-shaped、Near

sphere
Octahedron/Cube

Leftovers of the
cube

Octahedron、
Rhombic

dodecahedron

Color
Colorless/

Near-colorless
Colorless/

Near-colorless
Colorless

Colorless/
Near-colorless

Clarity VS-P SI-P VVS-SI VVS-P

Magnet Attach 80% 25% 0% 0.1%

Inclusions Feature
Black catalytic
metal, clouds

Black carbide,
Black catalytic metal,

clouds

Polycrystalline
diamonds,

Graphite, carbon

Kinds of natural
inclusions

N3 (415nm) Color
Center,

NO NO NO
98%YES

Crossed Polarizing No No Full of strips
No except for
Brown Stone

Phosphorescence Yes Yes No 99.9% No

Natural and Synthetic Diamond Identifying Instrument
“DiamondDectTM”Devices：UV-VisSpectroscope, Microscope, Microscope+Crossed Polarizing Films, Strong Magnet and so
on, as Fig. 16.



Taidiam Technology （Zhengzhou） Co., Ltd. +86-371-66869111

10

Chart 4，"DiamondDectTM" Identifying Standard

"DiamondDetect" Checking Colorless/Near Colorless Diamonds Chart

Equipment

UV-Vis Spectrum Microscope+Crossed

Polarizing Films

Microscope+UV

Probe

Phosphorescence Magnet

Equipment

Results

Type

Ia

Type

IIa

Type

Ib

MS+CPF MS+CPF MS+CPF MS MS PPR PPR Magnet Magnet

FCPS

N-FCPS

None

/Normal

ZZF，

CB,NSBS Normal

Blue

Light

No Blue

Light Attach

No

Attach

Natural Ia x x x x x

Natural

IIa x x x x x

Natural Ib x x x x x

Natural PD

Ia x x x x x

Natural PD

IIa (Brown

HPHT

enhanced

Colorless) x x x x x

CVD GRW IIa x x x x x

CVD GRW Ib x x x x x

HPHT GRW

Mag IIa x x x x x

HPHT GRW

Mag Ib x x x x x

HPHT GRW

N-Mag IIa x x

Crossed,

Square

Strips x x x

HPHT GRW

N-Mag Ib x x

Crossed,

Square

Strips x x x

Any Other

material x x x x x

CVD Chemical Vapor Deposition UV-Vis Ultra Violet-Visible Spectrum

HPHT High Pressure High Temperature M.S Microscope

Ia Type Ia with multiple Nitrogen CPF Crossed Polarizing Films

IIa Type IIa with no nitrogen FCPS Fine Close Parallel Straight

Ib Type Ib with single nitrogen N-FCPS Not Fine Close Parallel Straight

PD Plastic Deformation ZZF Zigzag Fracture

GRW Grown CB Cotton Ball

MAG Magnet NSBS Near Surface Black Spots

PPR Phosphorescence BL Blue Light


