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Abstract In the past few decade years, laboratory-grown diamonds, also known as synthetic diamonds usually, have become
more and more prosperous in the global diamond market. There are two main crystal growth processes of the gem-quality
laboratory-grown diamond, the high pressure and high temperature (HPHT) and chemical vapor deposition (CVD). Synthetic
gem diamonds grown by the HPHT press have been commercially available since the mid-1990s. Today, significant
amounts of gem-quality colorless HPHT laboratory-grown diamonds have been producing for the jewelry industry. In the
last several years, the CVD laboratory-grown diamonds have been gaining popularity in the market. In 2021, the CVD
production rose and there are expectations that the trend would move upward continuously. This article presents information
about the current status of laboratory-grown diamonds, lower cost compared to natural diamonds, market share, color
distribution, spectroscopic properties of laboratory-grown diamonds, and so on.
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Fig. 1. “Press” apparatus are used to grow HPHT synthetic diamond crystals. (a) Belt press; (b) BARS press; (c) Cubic press.
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Fig. 2. New record size for CVD laboratory-grown diamond has been achieved by Ethereal Green Diamond Co. Ltd. Records for
crystal size and quality are frequently broken. (a) 16.41ct, by Zhengshi Technology, China; (b) 22.72ct, by Greenlab, India; (c) 30.18ct,
by Ethereal Green Diamond, india.
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Fig. 3. Total gem-quality laboratory-grown diamond rough production, 2020E: around 6 to 7 million carats [by Bain & Com-
pany, 2021].

Table 1

HPHT laboratory-grown diamond manufacturers and production in the world (September 2021)

Coumey Mt Talw Nechmesbr Feuntmoully
Zhong Nam 4500 900 80,00
Huang He whirlwind 4000 1200 100,000
Hua Jing 2000 800 70,000
Li Liang 600 200 20,000
. Jin Zheng 80 80 8,000
China .
Xin Rul 50 50 5,000
Hao Shi 30 30 3,000
Tang He 150 150 15,000
Tian Long 50 50 2,000
Ping Mei Shen Ma 50 50 2,000
Russia NDT 34 34 3,000
Ukraine NDT 10 10 800
Swissland Ziemer 10 10 800
Russia Troisk 18 18 1,500

[by Andy H. Shen, GIT 2021/2022]
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Table 2
CVD laboratory-grown diamond manufacturers in the world
(September 2021)

Country Manufacturer No. of machine
Sin . [la Technologies 248
8P X Diamond 100
Element 6 50
Diamond Foundary 100
USA Washington Diamonds 300
Prism 50
Chatham Created 50
Swissland Ziemer 100
Russia Troisk 100
Israel Green Rocks 100
stae Lusix/Landa Labs 150
New Diamond Era 1500
Karp 500
India Creative 220
Diamond Planet 500
DM Gems 500
Zheng Shi 100
. Chao Ran 60
China Shan Mo 50
Jing Zuan 550
Japan EDP 100
Turkey Appsilon 10

[by Andy H. Shen, GIT 2021/2022]
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Fig. 4. Share of the total diamond jewelry market. The market
share of laboratory-grown diamonds continues to grow.
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Fig. 5. Price of polished laboratory-grown diamond as a percentage of polished natural diamond (1 carat, G-VS polished) [by Bain
& Company, 2021].
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Fig. 6. Color distribution of HPHT-grown diamonds analyzed
by Hanmi Lab (Y axis is % of HPHT-grown diamonds and X
axis is year).
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Fig. 7. Color distribution of CVD-grown diamonds analyzed
by Hanmi Lab (Y axis is % of CVD-grown diamonds and X
axis is year).
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Fig. 8. Absorption spectra of natural and CVD-grown diamond
in the middle infrared region. (a) Natural diamond; (b) CVD
Laboratory-grown diamond [by Hanmi Lab.].
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Fig. 9. The photoluminescence spectra of CVD-grown diamond

at liquid helium temperature shows SiV- center at 736.6 and

736.7 nm. (a) CVD Laboratory-grown diamond; (b) Natural
diamond (type Ia) [by Hanmi Lab.].
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Fig. 10. The emission at 596 and 597 nm doublet is a strong
indicator of CVD growth and would be annealed out at very
high temperature [by Hanmi Lab.].
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