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Chapter 1 : Synthetic Diamond Reports & Services
A synthetic diamond (also known as an artificial diamond, cultured diamond, or cultivated diamond) is diamond
produced in an artificial process, as opposed to natural diamonds, which are created by geological processes.

Snapshot Synthetic diamonds are laboratory-developed or research center created diamond, its chemical and
physical properties look like to those of actual diamonds. Synthetic diamonds laboratory -developed diamonds
are otherwise called cultured or cultivated diamonds. The synthetic diamond market is divided based on the
manufacturing process, product, application, type, and region. In terms of product, the market is segmented
into dust, powder, bort, grit, and stone. On the basis of manufacturing process, the market is categorized as
chemical vapor deposition CVD and high pressure high temperature HPHT. According to the type, market is
classified into rough and polished. Rise in Industrial Usage of Synthetic Diamonds to Contribute in Market
Growth Synthetic diamonds display properties like real diamonds; thus, they are generally used in end-use
enterprises which utilized diamonds. Surging demand regarding synthetic diamond in industrial usage will
help the market of synthetic diamond. Synthetic diamonds are generally used in PC chip creation, machine
production, construction, mining activities, for example, boring for minerals , stone cleaning and cutting, gem
exploration, medical procedure, experimental physics, space science, and electronics. Synthetic diamonds are
additionally known for the utilization in oil and gas drills, since no other compound is fit for dealing with
harsh situations. Synthetic diamond-based items are being utilized in household and industrial water treatment
as well. Polycrystalline CVDs are a main segments in high-end amplifiers. Synthetic diamond locators of
bright light particles are utilized at high-energy analysis services and are industrially accessible. Development
of the region is fundamentally attributed to the advancement of industrial and gem sector, particularly in
Japan, China, and India. Purchasers in India principally go around gem-quality diamonds for adornments,
while the shoppers China are increasing analysis for using synthetic diamonds in advanced innovations. In
Japan, diamond wafer group delivers thin yet wide CVD diamond plates. These plates can turn into the reason
for future electronic gadgets. As a result of these factors, Asia Pacific is anticipated to be among the most
developing market during the forecast period. The synthetic diamond market in the Middle East and Africa is
foreseen to grow within the forecast period because of the development of the synthetic diamond sector in the
region, and usage of innovation to test synthetic diamonds by the best diamond delivering mines in Africa, for
example, De Beers. However, Asia Pacific records the maximum share of the global synthetic diamond
market, trailed by Europe and North America. This pattern is foreseen to keep going in the future years as
well. Some of the major players operating in the synthetic diamond market are Applied Diamond Inc. Global
Synthetic Diamond Market: Overview This report analyzes and forecasts the market for synthetic diamond at
the global and regional level. The study includes drivers and restraints of the global synthetic diamond market.
It also covers the impact of these drivers and restraints on demand for synthetic diamond during the forecast
period. The report also highlights opportunities in the synthetic diamond market at the global and regional
level. The report comprises a detailed value chain analysis, which provides a comprehensive view of the
global synthetic diamond market. The study encompasses market attractiveness analysis, wherein end-users
are benchmarked based on their market size, growth rate, and general attractiveness. Scope of the Study The
study provides a decisive view of the global synthetic diamond market by segmenting it in terms of type,
product, manufacturing process, and application industry. These segments have been analyzed based on
present and future trends. The report also covers demand for individual end-user segments in all the regions.
The report provides the estimated market size of synthetic diamond for and forecast for the next nine years.
The global market size of synthetic diamond has been provided in terms of revenue. Market numbers have
been estimated based on key type, product, manufacturing process, and application segments of synthetic
diamond market. Market size and forecast for each major types, product, manufacturing process, and
application have been provided in terms of global and regional markets. Research Methodology In order to
compile the research report, we conducted in-depth interviews and discussions with a number of key industry
participants and opinion leaders. Primary research represents the bulk of research efforts, supplemented by
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extensive secondary research. Secondary research also includes a search of recent trade, technical writing,
internet sources, and statistical data from government websites, trade associations, and agencies. Secondary
research sources that are typically referred to include, but are not limited to company websites, annual reports,
financial reports, broker reports, investor presentations, and SEC filings, internal and external proprietary
databases, and relevant patent and regulatory databases, national government documents, statistical databases,
and market reports, news articles, press releases, and webcasts specific to companies operating in the market,
National government documents, statistical databases, and market reports. Other secondary research sources
are U. Primary research involves e-mail interactions, telephonic interviews, and face-to-face interviews for
each market, category, segment, and sub-segment across geographies. We conduct primary interviews on an
ongoing basis with industry participants and commentators in order to validate the data and analysis. Primary
interviews provide firsthand information on market size, market trends, growth trends, competitive landscape,
and outlook, etc. These help validate and strengthen secondary research findings. Companies Mentioned in the
Report The study includes profiles of major companies operating in the global synthetic diamond market.
Market players have been profiled in terms of attributes such as company overview, overall revenue, business
strategies, and recent developments. The report also highlights SWOT analysis of the synthetic diamond
market at the global and regional level. The report segments the global synthetic diamond market as follows:
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Chapter 2 : Synthetic Diamonds | Diamond Source of Virginia
Let's get one thing out of the way: I agree that synthetic diamonds look exactly like natural diamonds (so long as we are
referring to lab created diamonds, not diamond simulants or cubic zirconia).

Furthermore, most producers laser inscribe all of their polished diamonds. Laser inscription at 20X Synthetic
Diamond Availability Synthetic diamonds are grown in three primary colors: Yellow diamonds grow the
fastest, so cost the least and are available in the largest sizes. They typically range up to two carats polished,
though some exist up to four carats. Blue diamonds are available up to about 1. Gem-quality white diamonds
are the most difficult color to grow, with limited availability up to one carat. HPHT color treatment of yellow
synthetic diamonds can produce yellowish-green colors while irradiation can produce pink, purple, red and
vivid green colors. Depending on the color, irradiated diamonds may also require further high temperature
heating annealing. This type of irradiation has no residual dangerous half life. Treated AOTC created
diamonds By now you probably get the idea that there is a lot of very expensive science, technology and
closely guarded and patented secrets as barriers to entry for new players. One diamond growth machine costs
hundreds of thousands of dollars, with an output of only a few diamonds per month. Synthetic diamond
production is the creation of a raw good, which can best be compared to an industry like steel, rather than
assembled goods like computer chips or electronics. While there will be progressive improvements to increase
yield and quality, synthetic diamond prices should remain relatively stable in the coming years. Colored
synthetic diamonds are much more cost-effective with greater availability than their rare mined counterparts,
which can provide affordable jewelry designs not otherwise possible using fancy colored mined diamonds. It
is the most difficult color to grow in the laboratory, so availability of synthetic white diamonds is still quite
limited, with prices comparable to mined white diamonds. Other options for white diamond shoppers
concerned about mining impact could consider estate or second-hand diamonds and those concerned about
labor issues could consider diamonds mined from Canada, Australia, Russia, Botswana or other conflict-free
regions. Diavik diamond mine in Canada Conclusion A synthetic diamond is a real diamond and comes with
its own benefits and drawbacks. Ultimately, it is up to you as the consumer to decide if a synthetic diamond is
right for you and your desires. Note A simulant is not a diamond and does not have the same chemical,
physical and optical properties as a diamond. Be aware there are many companies selling simulants e. As
stated above, white synthetic diamonds are very rare with limited quantity and sizes, with prices comparable to
mined white diamonds. If you come across a product seeming to be a white synthetic diamond, if it is not from
either of the two white diamond producers above and priced at around the same cost as a natural diamond,
proceed with extreme caution and do your research, as there is a high probability it is a simulant.
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There is absolutely no reason to buy diamonds that are mined from the earth. Man made diamonds are lab grown. Like
a diamond from the earth, they are pure carbon.

At Bonnier Corporation, your privacy is important to us. This Privacy Policy applies to all of the products,
services, and websites offered by Bonnier Corporation and its subsidiaries or affiliated companies collectively,
"Bonnier". To better protect your privacy, we provide this notice explaining our privacy practices and the
choices you can make about the way your information is collected and used by Bonnier. Jeremy Thompson,
General Counsel N. Privacy Department N. Orlando Avenue, Suite Winter Park, FL You may also ask for a
summary of the information that we have retained, how we have used it, and to whom it has been disclosed.
For your protection, we may require that you authenticate your identity before we provide you with any
information. An overview of the information that Bonnier may collect You are able to take advantage of many
Bonnier products, services, and websites without providing any information that personally identifies you by
name, address, or other personally-identifying information. We only collect personally-identifying information
when you voluntarily submit it to us. Sometimes, we need personally-identifying information in order to
provide you with the products and services that you request. Depending upon the product or service, we may
ask you for a variety of personally-identifying information. This might include, for example, your name,
address, e-mail address, telephone number, gender, and birth date. We may also ask for other information
about you, such as your credit card information when you are making a purchase , interests, income, or
education level. We consider certain identifying information "sensitive. Some types of personal information
will NEVER be requested or collected, such as information on your race or ethnic origin, political opinions,
trade union memberships, religious beliefs, health, sex life, or sexual orientation. You may choose not to
provide us with any personally-identifying information. In that case, you can still access and use many
portions of our websites; however, you will not be able to access and use those portions of any Bonnier
website that require your personal information. Many Bonnier websites include community features, such as
online forums and message boards. Information that is posted in these areas becomes public information and
the use that any third party makes of this information is beyond our ability to control. You should exercise
caution before disclosing any personally-identifying information in these public venues. If you elect to submit
content that includes information that can be used to identify you, you must assume that the content can and
will be displayed on any website on the Internet. At some Bonnier sites and through certain promotions, you
can submit personally-identifying information about other people. Some Bonnier websites also provide
referral services to help you inform a friend about our websites, products, or services. We will only ask you
for the information about your friend that we need in order to do what you request. Our properties may feature
Nielsen proprietary measurement software, which will allow you to contribute to market research, such as
Nielsen TV Ratings. To learn more about the information that Nielsen software may collect and your choices
with regard to it, please see the Nielsen Digital Measurement Privacy Policy at http: These companies may use
information you have shared e. Our partners use this information to recognize you across different channels
and platforms over time for advertising, analytics, attribution, and reporting purposes; any information
collected is stored in hashed or non-human-readable form. These companies typically use a cookie or
third-party web beacon to collect this information. To learn more about this behavioral advertising practice or
to opt-out of this type of advertising, you can visit http: Bonnier websites sometimes may offer contests,
sweepstakes, or promotions that are sponsored by or co-sponsored with identified third parties. By virtue of
their sponsorship, these third parties may obtain personally-identifying information that visitors voluntarily
submit to them in order to participate in the contest, sweepstakes, or promotion. If a third-party sponsor
beyond our control will obtain information that you supply us, we will notify you at the time we collect the
information from you. Some of our websites contain links to other sites. By clicking on these links, you will
leave the website operated by Bonnier and this Privacy Policy will no longer apply. How we use the
information we collect We use the personally-identifying information that you provide us to fulfill your
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requests for our products, programs, and services, to respond to your inquiries about offerings, and to offer
you other products, programs, or services that we believe may be of interest to you. We sometimes use this
information to communicate with you, such as to notify you when you have won one of our contests, when we
make changes to subscriber agreements, to fulfill a request by you for an online newsletter, or to contact you
about your account with us. We do not use your personal information to make automated decisions. We may
syndicate the publicly available content of our community areas to unaffiliated third-party websites, using
RSS or other technologies. The information you have shared in the community areas may be included in this
syndication. We will use the personally-identifying information that you provide about others in order to
provide the products or services that you have requested; for example, to enable us to send them your gifts or
cards. These lists will never contain sensitive information. If you do not wish for your e-mail or postal address
to be shared with companies not owned by Bonnier who want to market products or services to you, you have
the opportunity to opt out, as described below. You may also opt out of the receipt of any marketing materials
from Bonnier as described below. We may transfer your sensitive personally-identifying information to other
Bonnier offices for internal management and administrative purposes. In addition, your personal data will be
transferred to other Bonnier offices where necessary for the performance or conclusion of our contractual
obligations to you or for your benefit. Transfers of personally-identifying information may also be made
where necessary for the establishment, exercise, or defense of legal claims. We do not transfer personal
information internationally. Bonnier will only share your sensitive personal information with outside
companies or individuals in any of the following limited circumstances: When we use trusted businesses or
persons to process personal information on our behalf. Before sharing any personal information with outside
parties, we require that these parties agree to process such information based on our instructions and in
compliance with this Privacy Policy and any other appropriate confidentiality and security measures. Before
we share your sensitive personal information outside of the previously listed circumstances, we will ask you
for permission first. Please note that this only applies to sensitive information, as defined above. We may also
use, transfer, sell, and share aggregated, anonymous data about our users for any legal purpose, such as
analyzing usage trends and seeking compatible advertisers and partners. In no event will this aggregated data
contain any information that could be used to identify individual users of our products or services. How we
protect the safety and integrity of the information we collect We take appropriate physical, electronic, and
procedural measures to safeguard and protect your personal information. We use a variety of security
measures, including encryption and authentication, to maintain the confidentiality of your personal
information. We store your personal information on systems behind firewalls that are only accessible to a
limited number of persons, each of whom is required to keep the information confidential. When you transmit
sensitive personal information to us, like credit card information, we offer the use of a secure connection to
our servers. To the extent you select the secure connection method or your browser supports such
functionality, all credit card account information that you supply is transmitted via secure encryption
technology. We will provide notice if we become aware of any security breach that may affect any sensitive
personal information pertaining to you that we have stored on our systems. Bonnier employees, agents, and
contractors who have access to personally-identifying information are required to protect this information in a
manner that is consistent with this Privacy Policy and may not use the information for any purpose other than
to carry out the services they are performing for Bonnier. These individuals are bound by confidentiality
obligations and may be subject to discipline, including termination and criminal prosecution, if they fail to
meet these obligations. Bonnier only collects personal information that is relevant to the purposes for which it
will be used. Though we do take appropriate steps to review and update the information that we store to ensure
that it is accurate, complete, and current, we also depend on you to update or correct your personal information
when necessary. You may correct or delete any or all of the personal information you have provided to us at
any time. Many of our websites provide means to review and update the personal information that you have
provided on that website. To inquire about personally identifiable information that Bonnier has collected about
you, or about other ways to correct factual errors in that information, please send us an e-mail at privacy
bonniercorp. Do not use this email address to send questions about your subscription. To protect your privacy
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and security, we will take reasonable steps to help verify your identity before granting access or making
corrections. We will decline to process requests where we cannot verify the identity of the requester. We may
also decline to process requests that are automated, repetitive, systematic, or impractical, or that might
jeopardize the privacy of others. In some limited circumstances, such as to resolve disputes, troubleshoot
problems, and enforce our policies, we may retain some of information that you have requested us to remove.
Therefore, you should not expect that all of your personal information will be completely removed from our
databases in response to your requests. We only use the information we collect for purposes consistent with
this policy. If we propose to use your personal information for purposes beyond that explained in this policy,
we will provide appropriate notice before doing so and we will provide you with the means to opt out of those
uses. We will not use your sensitive personal information for any purposes other than those described in this
Policy unless we have obtained your consent. Your privacy options If you prefer not to receive e-mail
communications from other companies, you may choose to remove yourself from any e-mail lists that we
provide to third parties for marketing purposes by sending us an e-mail at emailoptout bonniercorp. You will
still receive information from Bonnier and its various brands, but we will not share your address information
with anyone else. If you prefer not to receive postal communication from other companies, you may choose to
remove yourself from any postal mailing lists that we provide to third parties for marketing purposes by
sending us an e-mail at emailoptout bonniercorp. Box , Harlan, IA We only want to communicate with you if
you want to hear from us. If you prefer not to be contacted at all, you may opt out of receiving any
communications from us at any time by notifying us at emailoptout bonniercorp. You may also notify us by
sending mail to the following address:
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Chapter 4 : Synthetic Diamonds | The 4Cs of Diamond Quality by GIA
Lab created diamonds, also known as man made diamonds, exhibit the same fire, scintillation, and sparkle as mined
diamonds. Discover more about these beautiful, eco-conscious, and affordable gemstones.

History[ edit ] Moissan trying to create synthetic diamonds using an electric arc furnace After the discovery
that diamond was pure carbon, [3] many attempts were made to convert various cheap forms of carbon into
diamond. Whereas Hannay used a flame-heated tube, Moissan applied his newly developed electric arc
furnace , in which an electric arc was struck between carbon rods inside blocks of lime. The contraction
generated by the cooling supposedly produced the high pressure required to transform graphite into diamond.
Moissan published his work in a series of articles in the s. Sir William Crookes claimed success in A
prominent scientist and engineer known for his invention of the steam turbine , he spent about 40 years â€”
and a considerable part of his fortune trying to reproduce the experiments of Moissan and Hannay, but also
adapted processes of his own. Desch to publish an article [19] in which he stated his belief that no synthetic
diamonds including those of Moissan and others had been produced up to that date. He suggested that most
diamonds that had been produced up to that point were likely synthetic spinel. Soon thereafter, the Second
World War interrupted the project. It was resumed in at the Schenectady Laboratories of GE, and a
high-pressure diamond group was formed with Francis P. Tracy Hall and others joined this project shortly
thereafter. Bundy and Strong made the first improvements, then more were made by Hall. The GE team used
tungsten carbide anvils within a hydraulic press to squeeze the carbonaceous sample held in a catlinite
container, the finished grit being squeezed out of the container into a gasket. The team recorded diamond
synthesis on one occasion, but the experiment could not be reproduced because of uncertain synthesis
conditions, [21] and the diamond was later shown to have been a natural diamond used as a seed. Those metals
acted as a "solvent- catalyst ", which both dissolved carbon and accelerated its conversion into diamond. The
largest diamond he produced was 0. He left GE in , and three years later developed a new apparatus for the
synthesis of diamondâ€”a tetrahedral press with four anvilsâ€”to avoid violating a U. Department of
Commerce secrecy order on the GE patent applications. A few small diamonds were produced, but not of gem
quality or size. The work was not reported until the s. Iljin Diamond allegedly accomplished diamond
synthesis in by misappropriating trade secrets from GE via a Korean former GE employee. The first successes
used a pyrophyllite tube seeded at each end with thin pieces of diamond. The graphite feed material was
placed in the center and the metal solvent nickel between the graphite and the seeds. The container was heated
and the pressure was raised to about 5. The crystals grow as they flow from the center to the ends of the tube,
and extending the length of the process produces larger crystals. The graphite feed was soon replaced by
diamond grit because that allowed much better control of the shape of the final crystal. Inclusions were
common, especially "plate-like" ones from the nickel. Removing all nitrogen from the process by adding
aluminium or titanium produced colorless "white" stones, and removing the nitrogen and adding boron
produced blue ones. Although the GE stones and natural diamonds were chemically identical, their physical
properties were not the same. The colorless stones produced strong fluorescence and phosphorescence under
short-wavelength ultraviolet light, but were inert under long-wave UV. Among natural diamonds, only the
rarer blue gems exhibit these properties. Unlike natural diamonds, all the GE stones showed strong yellow
fluorescence under X-rays. Stable HPHT conditions were kept for six weeks to grow high-quality diamonds of
this size. This low-pressure process is known as chemical vapor deposition CVD. Eversole reportedly
achieved vapor deposition of diamond over diamond substrate in , but it was not reported until However,
international laboratories are now beginning to tackle the issue head-on, with significant improvements in
synthetic melee identification being made. The original method uses high pressure and high temperature
HPHT and is still widely used because of its relatively low cost. The second method, using chemical vapor
deposition CVD , creates a carbon plasma over a substrate onto which the carbon atoms deposit to form
diamond. Other methods include explosive formation forming detonation nanodiamonds and sonication of
graphite solutions. Diamond seeds are placed at the bottom of the press. The molten metal dissolves the high

Page 7

DOWNLOAD PDF SYNTHETIC DIAMOND
purity carbon source, which is then transported to the small diamond seeds and precipitates , forming a large
synthetic diamond. This internal pressure is confined radially by a belt of pre-stressed steel bands. The anvils
also serve as electrodes providing electric current to the compressed cell. A variation of the belt press uses
hydraulic pressure, rather than steel belts, to confine the internal pressure. A cubic press has six anvils which
provide pressure simultaneously onto all faces of a cube-shaped volume. A cubic press is typically smaller
than a belt press and can more rapidly achieve the pressure and temperature necessary to create synthetic
diamond. However, cubic presses cannot be easily scaled up to larger volumes: An alternative is to decrease
the surface area to volume ratio of the pressurized volume, by using more anvils to converge upon a
higher-order platonic solid , such as a dodecahedron. However, such a press would be complex and difficult to
manufacture. The cell is placed into a cube of pressure-transmitting material, such as pyrophyllite ceramics,
which is pressed by inner anvils made from cemented carbide e. After mounting, the whole assembly is locked
in a disc-type barrel with a diameter about 1 meter. The barrel is filled with oil, which pressurizes upon
heating, and the oil pressure is transferred to the central cell. The synthesis capsule is heated up by a coaxial
graphite heater and the temperature is measured with a thermocouple. Since the early s, this method has been
the subject of intensive worldwide research. Whereas the mass-production of high-quality diamond crystals
make the HPHT process the more suitable choice for industrial applications, the flexibility and simplicity of
CVD setups explain the popularity of CVD growth in laboratory research. The advantages of CVD diamond
growth include the ability to grow diamond over large areas and on various substrates, and the fine control
over the chemical impurities and thus properties of the diamond produced. The gases always include a carbon
source, typically methane , and hydrogen with a typical ratio of 1: Hydrogen is essential because it selectively
etches off non-diamond carbon. The gases are ionized into chemically active radicals in the growth chamber
using microwave power, a hot filament , an arc discharge , a welding torch , a laser , an electron beam , or
other means. During the growth, the chamber materials are etched off by the plasma and can incorporate into
the growing diamond. In particular, CVD diamond is often contaminated by silicon originating from the silica
windows of the growth chamber or from the silicon substrate. Boron-containing species in the chamber, even
at very low trace levels, also make it unsuitable for the growth of pure diamond. These nanocrystals are called
" detonation nanodiamond ". During the explosion, the pressure and temperature in the chamber become high
enough to convert the carbon of the explosives into diamond. Being immersed in water, the chamber cools
rapidly after the explosion, suppressing conversion of newly produced diamond into more stable graphite. The
explosion heats and compresses the graphite to an extent sufficient for its conversion into diamond. It is
mainly produced in China, Russia and Belarus and started reaching the market in bulk quantities by the early
s. The estimated cost of diamond produced by this method is comparable to that of the HPHT method; the
crystalline perfection of the product is significantly worse for the ultrasonic synthesis. This technique requires
relatively simple equipment and procedures, but it has only been reported by two research groups, and has no
industrial use as of [update]. Numerous process parameters, such as preparation of the initial graphite powder,
the choice of ultrasonic power, synthesis time and the solvent, are not yet optimized, leaving a window for
potential improvement of the efficiency and reduction of the cost of the ultrasonic synthesis. Purity and high
crystalline perfection make diamonds transparent and clear, whereas its hardness, optical dispersion luster ,
and chemical stability combined with marketing , make it a popular gemstone. High thermal conductivity is
also important for technical applications. Whereas high optical dispersion is an intrinsic property of all
diamonds, their other properties vary depending on how the diamond was created. Large, clear and transparent
single-crystal diamonds are typically used in gemstones. Polycrystalline diamond PCD consists of numerous
small grains, which are easily seen by the naked eye through strong light absorption and scattering; it is
unsuitable for gems and is used for industrial applications such as mining and cutting tools. Polycrystalline
diamond is often described by the average size or grain size of the crystals that make it up. Grain sizes range
from nanometers to hundreds of micrometers , usually referred to as "nanocrystalline" and "microcrystalline"
diamond, respectively. The hardness of synthetic diamond depends on its purity, crystalline perfection and
orientation: Some synthetic single-crystal diamonds and HPHT nanocrystalline diamonds see hyperdiamond
are harder than any known natural diamond. Crystallographic defects in diamond Every diamond contains
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atoms other than carbon in concentrations detectable by analytical techniques. Those atoms can aggregate into
macroscopic phases called inclusions. Impurities are generally avoided, but can be introduced intentionally as
a way to control certain properties of the diamond. Growth processes of synthetic diamond, using
solvent-catalysts, generally lead to formation of a number of impurity-related complex centers, involving
transition metal atoms such as nickel, cobalt or iron , which affect the electronic properties of the material.
Nitrogen impurities hinder movement of lattice dislocations defects within the crystal structure and put the
lattice under compressive stress , thereby increasing hardness and toughness. The thermal conductivity of pure
diamond is the highest of any known solid. Single crystals of synthetic diamond enriched in 12 C These
probes consist of a pair of battery-powered thermistors mounted in a fine copper tip. One thermistor functions
as a heating device while the other measures the temperature of the copper tip: This test takes about 2â€”3
seconds.
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Chapter 5 : Synthetic diamond | chemical compound | theinnatdunvilla.com
A synthetic diamond is a laboratory-created or man-made diamond. Having essentially the same chemical composition
as a natural diamond, they are hard to identify.

High demand for diamonds has led to the development of methods for producing synthetic diamonds. Even
though the majority of natural diamonds are industrial grade, only about 10 percent of the diamonds used for
industrial purposes are natural diamonds. The other 90 percent are synthetic diamonds. Industrial uses of
synthetic diamonds range from the diamond grill bits used in mining and oil exploration to the diamond laser
knifes used in intricate surgery. Since it takes a diamond to cut a diamond, there are many industrial uses of
synthetic diamonds in the diamond industry to cut natural gem quality diamonds. The diamond saws
illustrated below are a key tool used in the diamond cutting process. The two most common processes of
synthesizing diamond are the high-temperature high-pressure HTHP and chemical vapor deposition CVD
methods. The HTHP method converts carbon to diamond at high temperature and pressure using a molten
metal catalyst. The HTHP method is sometimes also used to change or enhance the colors of some rare natural
diamonds, thus making them more valuable on the market. The CVD method produces diamond coatings by
heating a hydrocarbon gas over a metal surface. These diamond coatings greatly extend the lifetimes of
precision dies, drills, and saw blades. From super electronics, to strong optical windows, to unscratchable
surfaces, synthetic diamond is an obvious choice. Managing heat, particularly in electronics, with large layers
of synthetic CVD diamond is a rapidly expanding field. One of the most imaginative of these is the
three-dimensional multi-chip module, which holds out the promise of an extremely powerful supercomputer.
To gain speed, electronics need to be as compact as possible, concentrating waste heat as well. By stacking
sandwiches of electronics and synthetic CVD diamond, a supercomputer could be made small and cool
enough to function. The use of diamond as a semiconductor requires the highest purity, best crystallinity and
the introduction of electrically active atoms to create the electrical pathways of the device. But almost all
natural diamonds are unsuitable for electronics due to defects, impurities and poor structure. Even gem-quality
natural and created diamonds, while valuable, may not be suitable as semiconductors because of trace
impurities. Only the purest of these stones are usable in high-powered electronic applications from cell phones
and personal computers to secure communication lines. Diamond windows for infrared devices are under
development and should find their way into the tough environment of laser-guided smart bombs and more
constructive uses in industry as well. The use of synthetic diamonds as radiation detectors, light emitters in
electronic displays, and coatings to make surfaces indomitable or unwettable are being researched now.
Beyond their imprint as a tool, synthetic diamonds will be showing up in more and more products in the
future, probably in your home electronics, appliances, and automobiles. Production Diamond was discovered
to be carbon in , and it took more than years from that time until a method of diamond synthesis was invented.
The secret was pursued by many scientists but not unlocked until the s, when diamond was synthesized almost
simultaneously by Swedish and American researchers. Pressures of over 55, atmospheres and C, plus molten
iron to facilitate the change from graphite to diamond, were necessary. Now some 80 tons of synthetic
diamonds are produced annually by General Electric, De Beers, and many others for industrial firms. In
nature, diamonds crystallize under high pressures deep within Earth over long periods of time. In the lab, two
distinct processes can create diamonds in much shorter periods of time. Instead of pressurizing carbon into
creating diamonds, CVD frees carbon atoms to allow them to join together to create a diamond. Both
processes quickly grow gem-quality diamonds, but ultimately, the CVD process is going to be most useful in
electronic technologies because its impurities and size can be easily controlled. Synthetic diamonds have been
produced in a variety of colors including yellow, blue, green, pink, red, purple, and colorless. Although they
are nearly physically, optically and chemically identical to their natural, mined counterparts, these synthetic
diamonds can be identified by a trained gemologist using standard gem-testing equipment and techniques.
CVD begins with a tiny diamond seed that is placed in a vacuum. Then hydrogen gas and methane are flowed
into the vacuum. Plasma splits the hydrogen gas into atomic hydrogen, which then reacts with the methane to
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produce a methyl radical and hydrogen atoms. The methyl radical attaches to the diamond seed to grow the
diamond. CVD diamond growth is a linear process, which means that the only limiting factors in size are how
big the seed is at the start with and how long it is left in the machine. HPHT also begins with a tiny diamond
seed. In washing-machine-sized diamond growth chambers, each seed is bathed in a solution of graphite and a
metal-based catalyst at very high temperatures and pressures. While General Electric pioneered this
diamond-creation process and has since been selling HPHT-created diamonds for industrial uses, the
diamonds were not sold as gemstones until Gemesis simplified the process and was able to create much higher
quality diamonds. Gemesis Both Apollo Diamond and Gemesis are now selling synthetic gem-quality
diamonds commercially. These synthetic diamonds sell for significantly less money than natural diamonds.
High-quality fancy-colored diamonds make up a small and highly lucrative part of the diamond industry.
Exceedingly rare and thus much more expensive than their colorless counterparts, these diamonds range in
color from red and pink, to blue and green and even bright yellow and orange, depending on the impurities.
Learn more about Gemesis at www. Apollo Apollo Diamond has taken a different route, selling colorless
stones, though the company will soon sell blue, pink and black diamonds as well. The diamonds produced can
be very high quality: Even machines built by the diamond industry to distinguish synthetic from natural stones
can have trouble telling them apart, which has some major diamond sellers in the industry scrambling. Many
assets of Apollo Diamond were acquired by Scio Diamond Technology Corporation in , which said that it
plans to produce synthetic diamond at its South Carolina facility using Apollo Diamond technology. The
carbon can even be captured from a pet. The carbon is heated under controlled conditions to produce graphite,
which is then placed in a unique diamond producing hydraulic press. Under high temperature and pressure, the
graphite transforms into a rough diamond crystal in about twenty-four weeks. The longer the time in the press,
the larger the size of the diamond crystal formed. The rough diamond crystal is then cut into the shaped
desired by the customer with a laser inscription on the girdle. LifeGem partners with funeral homes and
cremation service businesses to in those countries to collect the carbon remains. The laboratory-created
diamonds are produced in white, yellow and blue colors. Prices for yellow diamonds appear to be about half
the price of similar natural yellow diamonds. An interesting advertising gimmick is to compare the annual
production of D. The implication is that there is an abundance of natural diamonds and that it is the diamond
industry that creates the illusion of rarity to increase prices. Just because large numbers of natural diamonds
are mined does not mean there is a surplus and prices should be lower. Adia Diamonds was re-branded to D.
NEA in early to put a stronger emphasis on jewelry. Chatham For over 60 years, Chatham Created Gems has
been a leader in man-made rubies, sapphires, alexandrites, and opals. Now Chatham uses the high pressure,
high temperature process to create cultured diamonds. Chatham created diamonds are available in shades of
yellow, pink and blue. The Chatham marketing strategy for diamonds is to emphasize their long history of
producing synthetic gemstones and to utilize their network of jewelers in the United States who sell The
Chatham Collection of jewelry. Tairus produces a variety of synthetic gemstones using the Hydrothermal
process, including emerald, ruby, sapphire, and Beryl. Synthetic diamond production is relatively recent and
the company continues to improve the quality and color of the diamonds it produces using the high pressure,
high temperature HPHT process with alkaline carbonate-fluid melts. White and blue colored diamonds are
much more difficult to produce and are not yet perfected for production. Supplies of Tairus diamonds are very
limited and are sourced from their Bangkok, Thailand location via online inquiries. Using the high pressure,
high temperature HPHT process, the laboratory produces man-made gem-quality diamonds. This is just one of
many commemorative New Age Diamonds that are custom made from the hair of people or fur of pets, either
living or dead. Cultivated diamonds from New Age Diamonds are available in a variety of colors with yellows
being the least expensive and Deep Red the most expensive. It claims to be the first company to produce these
gem quality stones in these colors. The company was re-branded from Adia Diamonds in early Scio Diamond
Technology Scio Diamond Technology Corporation is a synthetic diamond manufacturer that produces gem
quality and industrial diamonds in Greenville, South Carolina. Detection Techniques Diamond labs in
Belgium and elsewhere that traditionally analyzed and certified diamonds larger than one carat for color and
clarity are now being asked to distinguish between natural and synthetic or artificially colored diamonds. With
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current technologies, the labs can identify synthetics and treatments. Some of the laboratories employ two
types of machines to detect synthetic diamonds. The first shines light through the diamond and analyzes the
spectral characteristics of the absorbed or emitted light. These machines examine defects in the diamonds,
even microscopic or atomic. Diamonds are just like trees with growth rings surrounding an inner core.
Diamonds that are lab-created or treated to change the color of a natural stone exhibit a different structure.
Thus, while labs that use these machines can distinguish created from natural diamonds, the worry in the
diamond industry is that people without these machines will not be able to detect synthetically created
diamonds. The average consumer or even jeweler will not be able tell a difference. Both Gemesis and Apollo
are working to ensure the authenticity of their synthetic diamonds. For example, all Gemesis cultured
diamonds greater than 0. In addition, all Gemesis synthetic diamonds greater than 1 carat are accompanied by
a certificate of authenticity from the European Gemological Laboratory USA. But the question remains,
whether everyone who eventually creates synthetic diamonds will be as conscientious. The Future While
synthetic diamonds are expected to have a market niche of their own in the jewelry industry, the big payoff is
expected to be in industrial technologies.
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Chapter 6 : Consent Form | Popular Science
Synthetic diamond alternatives We recommend natural white sapphires as an alternative to synthetic diamonds. Unlike
synthetic diamonds, our white sapphires are completely natural and strong enough to be worthy of our Free Lifetime
Warranty.

There are numerous reasons why synthetic diamonds are a fantastic option for engagement rings, wedding
rings, and other gifted jewelry. Even most diamond experts are often unable to distinguish the difference
between natural diamonds and synthetic diamonds. Diamonds have long been the gift of choice for many
occasions such as anniversaries, engagements, and holiday gifts. Paying a significantly lower cost for
synthetic diamonds does not have as many cons as one would think. The diamonds look identical to their
higher-priced counterparts â€” at least to the untrained and often times, trained eye! Finding the perfect
engagement ring is already an exciting experience in itself, but having the buying power to purchase an even
larger diamond for your loved one makes the experience all the more exhilarating. There are even more
reasons why synthetic and lab made diamonds are such an intelligent buying option, but we find that the
ability to purchase a larger and more opulent diamond ranks among the top reasons why people are choosing
to buy synthetic diamonds for their significant purchases. Unfortunately, there are many sources for natural
diamonds that are not conflict-free or eco-friendly. Historically, diamond mining has a reputation that is not
entirely a good one. The GIA offers brief information on what conflict-free diamonds really are. Are
Lab-Made Diamonds Real? Synthetic Diamonds display truly identical chemical and visual traits as mined
diamonds. You will note that even the most seasoned and master gemologists cannot tell the difference
between mined diamonds and lab-made diamonds. For this reason, and so many othersâ€¦ we see man made
diamonds as being the future of ethical and more cost saving diamond options. Synthetic Diamonds are as
Strong as the real thing? This is yet another area where we see the lab-made option as identical to the real
thing. Many love diamonds for their beautiful shapes and look â€” but there are many others who love
diamonds for how strong and durable they are. Diamonds are, after all â€” formed under pressure! These
fantastic alternatives have the very strong potential to become a valuable and priceless family heirloom that
can be handed down for generations to come. A fantastic resource is the Synthetic Diamond Grading Report.
Lab-made synthetic diamonds will vary somewhere in the middle of that range. The savings can be significant
as you start to progress to the larger diamond such as those typically found within engagement rings. What is
the Future of Synthetics? Many are saying that the fake diamond counterparts will continue to disrupt the
diamond-mined industry. Only time and accurate reporting of demand will tell what the future holds for these
beautiful lab-made stones. One thing that we can count on, is that the long-held tradition of gifting diamond
rings and jewelry will not be fading away anytime soon. We encourage you to do your research when looking
for the best places to purchase and design your jewelry. Thanks for stopping by! Our goal is to be the best
online resource for all things related to lab-made, man made, and synthetic diamonds. We perpetually are on
the lookout for new data, beautiful products, and relevant information on synthetic diamonds. Our team is
dedicated to ensuring that our website includes the very best and most accurate information possible.
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Natural diamond of a VVS1 Clarity, D Color, Excellent Cut. Diamond Clarity: VVS1. Synthetic Diamond Lab Grown CVD
Process How is made?. The diamond accents are set in a unique micro-pave setting.

December 13, 0 Comments Synthetic diamonds are grown in a laboratory and have essentially the same
chemical composition, crystal structure and physical properties as natural diamonds. When it comes to
engagement rings, natural diamonds continue to occupy center stage. But there are newcomers on the block
vying for attention. Once considered suitable only for industrial use, synthetic diamonds are now available in
gem quality. Today they are offered in sizes and colors that make them viable options for engagement rings
and fine jewelry. As you explore your engagement ring options, it pays to learn a little about them. A Brief
History of Synthetic Diamonds Produced for industrial purposes since the s, synthetic diamonds have been
used in a wide variety of applications: In , researchers at General Electric created the first synthetic diamonds
in a quality and size that could be faceted. By the mids, manufacturers were able to grow commercial
quantities of synthetic diamond crystals that could be cut and used in jewelry. Initially they were mostly small
and yellow in color, but the quality of colorless gem-quality synthetic diamonds continued to improve over the
ensuing decades. Synthetic diamonds can now equal natural diamonds in appearance. Here is a synthetic
diamond produced by General Electric. Because of its color and size, it is not suitable for use in jewelry.
Brilliant Earth allows consumers to pick their own diamonds â€” natural or synthetic â€” and build their own
rings. Pictured here is the Alvadora, a vintage-inspired ring featuring a bezel-set center gem surrounded by
lavishly detailed latticework and a halo of shimmering melee. Brilliant Earth Jewelry designer Scout Mandolin
pairs an emerald-cut synthetic diamond with slender tapered synthetic diamond baguettes for a streamlined
and elegant version of a traditional classic. While natural diamonds may take billions of years to form,
synthetic diamonds can be grown in a matter of weeks, using one of two processes: With this method,
synthetic diamond is produced in a laboratory by mimicking the high-pressure, high-temperature conditions of
natural diamond formation in the earth. The result is a distinctive crystal shape that is, for the most part, a
combination of octahedral and cube faces with a flat base. The shape of an HPHT-grown synthetic diamond
crystal is distinctly different from that of natural diamond crystals. It has the tell-tale octahedral shape of a
natural diamond. With this newer technique, synthetic diamonds are grown in an apparatus that uses moderate
temperatures and very low pressures in a vacuum chamber. The CVD process involves heating a mixture of a
hydrocarbon gas such as methane and hydrogen, which releases carbon atoms that then settle onto the cooler,
typically square-shaped seed plate of natural or, more likely, synthetic diamond. This results in a
square-shaped, tabular synthetic diamond crystal. As grown, uncut CVD synthetic diamonds look nothing like
natural diamond crystals. Some CVD synthetic diamonds exhibit distinctive features such as ultraviolet
fluorescence patterns that indicate growth in a lab. In almost all cases, however, conclusive identification
requires the scientific instruments and expertise that only a well-equipped gemological laboratory can provide.
HPHT processes can also be used to enhance the yellow color or dramatically remove unwanted color so the
diamond is on the colorless to near-colorless D-to-Z scale. Most HPHT synthetic diamonds are yellow as
grown and can be enhanced by post-growth treatments to change, improve or remove the color. Natural yellow
, red , pink and green diamonds can be prohibitively expensive. Synthetic diamonds offer a more affordable
alternative. Synthetic diamonds can be found in a variety of attractive colors. The yellows set in jewelry range
from 1. The colorless diamond accent stones are natural. A complex, multi-step process that also involves
HPHT treatment can turn brown lab-grown diamonds into more marketable red synthetic diamonds. Synthetic
diamonds have nearly the same physical and optical properties of natural diamonds. They are just as hard, and
they are available in a range of colors and qualities. Just like natural diamonds, they can have an excellent cut
â€”and, therefore, excellent fire , brightness and scintillationâ€”or they can have a poor cut or anything in
between. It all depends on the quality of the synthetic diamond and the skill of the cutter. These CVD
synthetic diamonds display the same color and brightness of comparable quality natural diamonds. They range
in size from 0. Only a gemological lab with equipment that allows for advanced testing techniques can make

Page 14

DOWNLOAD PDF SYNTHETIC DIAMOND
an authoritative determination if a diamond is natural or synthetic. Metallic inclusions may provide a clue that
the diamond is synthetic. GIA Synthetic Diamond Grading reports provide a full 4Cs assessment but with
color and clarity descriptions that are more general than those used for natural diamonds. The report itself
looks different from that used for natural diamonds. How Are Synthetic Diamonds Graded? Synthetic
diamonds undergo the same rigorous grading process as natural diamonds. However, the color and clarity
scales are broader with fewer grade terms. This is because GIA has yet to see the same continuum of grades
with synthetic diamonds. Are Synthetic Diamonds Good? Synthetic diamonds are neither good nor bad.
Purchasing a diamond is a deeply personal experience. It is a symbol of everlasting love. Synthetic diamonds
have come a long way from the small, industrial-quality yellow crystals of just a few decades ago. Check out
our Guide to Diamond Engagement Ring Terms to help you have a meaningful conversation with your
jeweler.
Chapter 8 : Synthetic Diamond Market is projected to grow at CAGR of % by - TMR
My year Wedding Anniversary is coming up so I thought I'd make my wife something special. A few months back I'd
seen a show on TV where they demonstrated how companies were now making "cultured" diamonds in the lab.

Chapter 9 : China Synthetic Diamond, Synthetic Diamond Manufacturers, Suppliers | theinnatdunvilla.com
Online shopping from a great selection at Clothing, Shoes & Jewelry Store.
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