
 

De Beers to sell synthetic diamonds—here's
how they're made
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The world's biggest diamond company, De Beers, recently announced it
would start selling synthetic diamond gemstones for the first time in its
130-year history. Artificial diamonds have been manufactured since the
1950s but De Beers has long resisted moving into the synthetic market.
The company now believes that technology is efficient enough to
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produce large quantities of synthetic diamonds with the quality of the
best gemstones. How exactly does this process work?

Diamond is highly valued as a transparent gemstone that sparkles like no
other. It is also one of the hardest of all materials and feels cold to the
touch. All of these remarkable attributes depend on the perfectly regular
arrangement of atoms inside the diamond crystal and all these atoms are
exactly the same – they are carbon.

Tiny imperfections in this arrangement, whether an atom that's in the
wrong place, missing or of a different element, can lead to huge changes
in the diamond's colour. For example, replacing one carbon atom in
every 10,000 with a nitrogen atom would turn a transparent gemstone
brown.

Getting carbon atoms to arrange in this perfect crystal is not easy and it
cannot happen naturally on the Earth's surface since carbon here prefers
to form crystals of graphite, the soft black, material we use in pencil
leads. In this environment, carbon atoms also tend to attach more easily
to other atoms such as oxygen and hydrogen than to each other. This
means that even making pure graphite crystals is difficult.

  
 

  

2/4

https://phys.org/tags/carbon/
https://www.gia.edu/gems-gemology/fall-2017-observations-hpht-grown-synthetic-diamonds
https://www.gia.edu/gems-gemology/fall-2017-observations-hpht-grown-synthetic-diamonds
https://phys.org/tags/carbon+atoms/


 

Diamond structure

Natural diamonds are made deep inside the Earth where, very rarely, the
right ingredients at the right temperature and pressure are brought
together and then transported to the surface over millions of years. The
first artificial diamonds were made in the laboratory by replicating these
conditions in huge machines, and this is still the way that small diamonds
for industrial cutting tools are made today.

It is also possible to make high-quality artificial diamond crystals by
growing layers of carbon atoms one at a time using methane. This is
done by stripping hydrogen away from methane molecules in super-clean
vessels using hot plasmas. All the carbon is then forced to grow into
diamond crystals, rather than into one of the many other types of carbon
such as graphite, graphene or buckminster fullerene (unless of course
you want to grow combinations of these very different materials).

The challenge is to make this process, known as chemical vapour
deposition (CVD) cost-effective. De Beers now believes it has reached
this point and plans to extend production at its facility in Ascot in the
UK and at a new diamond factory in the USA.

Controlling the purity of these crystals also opens up new opportunities
for using diamond. For example, it's possible to use each atomic
impurity as a tiny torch that produces a single particle of light free from
interference from its neighbouring atoms in the crystal. This can be used
to store a single bit of information for a special "quantum" computer.
Impurities of boron, as well as producing valued deep blue or black
diamonds, are used to make diamonds that conduct electricity, providing
an alternative material to silicon or metals in extreme conditions such as
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in space.

Each natural diamond carries clues about its unique history and it is
possible to reveal its origin by inspecting it with the latest instruments.
Artificial diamonds also carry this information and differences in the
way they glow in ultraviolet light are regularly used to distinguish natural
from synthetic gemstones. So even if the diamond's perfection can't be
questioned by the human eye, their tiny imperfections are always there
to reveal their hidden histories and their individuality.

This article was originally published on The Conversation. Read the 
original article.
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