
Feigelson knew that bigger diamonds had to be created, and designed and
manufactured presses capable of such, using the growth method with a diamond as a
seed.

The saturated metal solvent was heated in the crucible under high pressure, with the
seed diamond in the bottom to serve as the catalyst. The carbon atoms were then
released from the solution and were attracted to the seed where they became
deposited. The process was slow, with a high risk of the crucible exploding. Other
problems that were inherent with this method were the flaws that were visible in the
stone, and the colour of the diamond produced. Because the carbon atoms were being
released from the graphite and going through the metal solvent, minute particles of
metal could be seen in the diamond under magnification. The scientists discovered that
these metallic atoms were attaching themselves to the carbon atoms because of the
random form in which they were being deposited on the seed. They understood to
prevent this, the carbon atoms would have to be deposited in a uniform manner, this
was achieved by strict control of the heat around the crucible, which in turn kept the flow
of atoms constant and therefore eliminated the problem.

The next problem to solve was to overcome the colour of these diamonds, which were
generally yellow or brown due to the nitrogen atoms within the stone. Although nitrogen
atoms occur in natural diamonds, because of the millions of years it took to create them,
the nitrogen atoms become concentrated in groups known as aggregates, thus not
showing in the body colour of the diamond. In synthetic stones the nitrogen atoms
cannot be re-positioned, so the solution to the problem had to be a way of not allowing
the atoms into the mix to start with. To prevent the nitrogen atoms from contaminating
the crystal, they are attracted away from the carbon atom by using a nitrogen 'getter',
and this is done by the introduction of aluminum into the growth cell during production.
The aluminum is introduced into the metal solution attracting the nitrogen atoms to it
and preventing them from the formation of the diamond, and this results in synthetic
stone being colourless.

Using this technology and knowledge, a diamond weighing around 1.00 carat can be
produced over a 24 hour period.

4. Detection.

ln order to protect its own interests, and the diamond and jewelry industry as a whole,
De Beers uses diamonds that they themselves have manufactuied at their own
laboratories, and studies them intently to identify the telltale signs that synthetic
diamonds display.
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With the earlier manufactured stones these were easier to detect, however as the
synthetics improved, detection became far more difficult. Some of the signals that a
gemologist could identify are:

Colouration -

Early synthetic diamonds clearly display an unattractive yellow or brown colour.

Metallic inclusions -

Because of the methodology and technique of the grown diamonds, tiny 'spear' shaped
inclusions can be seen under magnification, and these are the residue from the solution.

Maonetism -

Once again the remnants of the metallic solution, can cause the diamond to have
magnetic properties, added to the fact of the minute metal inclusions.

Phosphorescence -

It was discovered that the man'made synthetic diamond when exposed to a short wave
ultra violet light, displayed an after glow effect known as phosphorescence. With
naturally occurring diamonds, certain stones, when exposed to ultra violet light, will
display fluorescence, but this light effect will disappear when the light source is
removed. The synthetic diamonds displayed the phosphorescent glow for a two to three
second period once the light had been removed.
The cause of this is due to the atomic structure of the synthetic diamond, which
concentrates the octahedral and cubic sectors of the stone. This is the area in which the
nitrogen atoms occur, thus leading to the phosphorescent after glow.

Octahedral and cubic sectors -

These can actually be recognized under strong magnification by an expert, but the type
of equipment required would generally not be available to the standard jeweler.

Growth seed -

This again could be identified by a gemologist, as this type of inclusion would obviously
not be seen in a natural diamond.
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lf any of these factors are discovered in the diamonds being examined, it would lead the
gemologist to take a much more intense look at the stone in question, as suspicion
would have been aroused.

5. lmpact on the Industry.

It was feared that the discovery of how to synthetically manufacture diamonds would
have detrimental effect on the industry. Within the market place already are synthetic
rubies and sapphires, and possibly the best known synthetic by name is the Chatham
Emerald. These are all stones that are synthetically manufactured not just to replicate
the original gemstone, but to vastly improve on it, and with the emeralds not only in
colour but also stability.

In the case of diamonds, neither of these two factors have been improved. One thing
synthetic stones can offer is the chance to own a bigger stone at the same price you
would pay for a natural stone. But, in the market place today, when everybody is
demanding the full disclosure of authenticity, wanting to know which mine the diamond
originated from, looking for added value with branding and certification, a synthetic
stone will have less appeal that a natural one.

Admittedly, synthetic diamonds costing half the price per carat could be mixed in with a
parcel of like sized goods, and obviously the seller would profit from it. But, to build a
strong enough business to rival the sale of naturally occurring diamonds, will not
happen. I feel the powers that control the diamond environment, De Beers, BHP, Rio
Tinto, in the mining sector alone, have nurtured an market they will never let synthetic
diamond manufacturers upset.
There will always be a need for synthetic diamonds within the industrial sector, as
abrasives and cutting tools, but I feel that if the synthetic diamonds started to make an
impact on the jewelry, an advertising campaign, well orchestrated by companies who
have a great deal of experience would soon quash it. For the time being, they will 'stay
below the radar' but will continue to be a topic of conversation.
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1. Init ial discovery.

The scientific team at General Electric U.S.A. were given the task together with
government funding to pursue and discover a way to create diamonds to be used for
industrial purposes as cutting tools for the armament manufacturing sector, as America
became involved in world war two. The government at the time did not particularly like
being so reliant on South Africa for its diamond source, so sought an alternate solution.

However, this proved to be a far more difficult process than was originally thought, and
it was not until 1951 that the scientific team of Tracey Hall and Herbert Strong had any
success.

2. Methodology and process.

The assumption that it only takes high pressure and high temperature to create
diamonds, and diamonds having the same chemical composition as graphite (carbon).
First attempts of heating graphite to extreme temperatures under pressure as high as
one million pounds per inch, proved fruitless. The theory was that the high heat would
strip the graphite crystals apart, and the pressure would then 'rejoin'them as pure
carbon in the form of a diamond. However, heat alone failed to breakdown the graphite,
its molecular structure stayed intact. As a result it was concluded that the graphite
would have to be turned into a saturated solution, which would allow the carbon atoms
to be crystallized out. The metal Troylite was used as the solvent, and when heated
under pressure and heat with the graphite, allowed the carbon atoms to break free of
the mattice. Letting the temperature drop slowly, the carbon crystals then reform in a
pure state as minute diamonds.

This initial breakthrough proved that it was possible to manufacture diamonds, although
this was a long way from being a gem quality item, and it wasn't until diamonds became
far more popular in the jewellery industry that it was thought to be financially rewarding
to synthesize gem quality diamonds.

3. Problems and solutions.

With the discovery of diamonds in Siberia, Soviet Russia, the diamond industry found a
new supply of goods for the market place. At the same time, the development of a
commercially viable method of producing diamonds was being sought by Russian
scientist Boris Feigelson.
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